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@ l PV4 IPv6 operator training program

EXHAUSTION

Agenda (Part2: Hands-on)

1. Hands-on environment 3. Check the behavior
2. Configuring IPv6 multicast — sending stream
and checking status — PIM-ASM behavior
— Enable IPv6 multicast routing — PIM-SSM behavior
— Enable MLD — MLD-Snooping behavior
— Enable PIM — PIM Route Failover

— Configuring RP for PIM-ASM
— Configuring PIM-SSM
— Configuring MLD Snooping

4. Advanced course
— PIM DR behavior
— Static MLD join
— SSM mapping

5. Summary
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EXHAUSTION

Hands-on environment
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EXHAUSTION

Streaming
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EXHAUSTION

Addressing/Port number

Mul ti cast Stream
ey (2001:1:10::10, FF18::1:1) for ASM
XX is your router number : RT-XX (2001: 1:10:: 10, FF38::2:1) for SSM

Please use “XX” for your prefix/address.

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

1/3/1(e-1/3/1) ALU(L 3)
1/3/3(vpls3) ALU(L2)
0/3(vlan3)  Alaxala
2/3(vlan3)  cisco RT-3

1/1/2(ge-1/1/2) ALU
0/2(vlan2)  Alaxala
2/2(Gig 2/2) cisco

2001:1:2::/64

2001:1:10::/64

— AT

Streaming
Server

2001:1:3::/64
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EXHAUSTION

L2/L3 internal connection

<Al cat el > <Al axal a> <G sco>
RT-2 RT-3 | RT-2 RT-3 | RT-2 RT-3
ge-1/1/1 ge-1/1/2 0/1(vlan1) 0/2(v|an/2) gig 2/1 gig 2/2
vpls 3(vian 3) Vian3 @ vian3 @
g | e e | eeeereeeeeans

U/Z 13/3°  1/3/4 0/3 0/4 gig2/3  gig2/a
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EXHAUSTION

IPv6 operator training program

How to access to the router

B Use “TeraTerm” as terminal software.
telnet to the router’ s loopback address.
#put the address in parentheses like [2001:XX]

Logi n i nformati on:
<ALU>
user/pass = adm n/adm n

<Al axal a>
user = operator
no enabl e password

<cl sco>
no | ogin password
enabl e password = cisco

Tera Term: Mew connection

Protocel: | UNSPEC +|

@ TCRAP Host: [12001::1]
1 History 7
Service: @ Telnet Vit eft |
O 85H S8H wersion:
O Other
 Serjal
| Ok | | Cancel | | Help |
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EXHAUSTION

Wl

Basic configuration CLI

e Alcatel : directly configuring on Enable mode

IPv6 operator training program

ALU# configure router pim XXXXXXX

e Alaxala : enter to config mode, put configuration, save and exit

Alaxala#
Alaxala (config)#

| Alaxala (config)#
Alaxala(config)#
Alaxala#

conf t

| pV6 PI M XXXXXXX
save
exit

 Cisco : enter to config mode, put configuration, and exit

cisco# conf t
cisco(config)#
cisco(config)#
cisco#

| pV6 PI M XXXXXXX
exi t
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EXHAUSTION
Saving Configuration
e Alcatel:

ALU# adm n save
Writing file to cf3:¥v6mcast-training
Saving configuration .... Completed.

e Alaxala:
| Alaxala (config)# save <saving on config mode>

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

e Cisco :

Cisco# copy runni ng-config startup-config
Destination filename [startup-config]?

Building configuration...

[OK]
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EXHAUSTION

IPv6 unicast status show commands

e Alcatel:

ALU# show router interface ipv6

ALU# show router route-table ipv6

ALU# show router route-table 2001::2

ALU# show router ospf3 <interface/ nei ghbor/etc..>
ALU# pi ng 2001::2

e Alaxala:

Alaxala# show i pv6 interface

Alaxala# show i pv6 route

Alaxala# show i pv6 route 2001::2

Alaxala# show i pv6 ospf <interface/ neighbor/etc..>
Alaxala# ping ipve 2001::2
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IPv6 unicast status show commands

e Cisco:

cisco# show i pv6 interface

cisco# show i pv6 route

cisco# show i pv6 route 2001::2

cisco# show i pv6 ospf <interface/neighbor/etc..>
cisco# ping 2001::2
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EXHAUSTION

Enabling IPv6 Multicast Routing
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Enabling IPv6 multicast routing

e Alcatel : not required

e Alaxala:
Alaxala# conf t
Alaxala (config)# swt table resource | 3switch-X
{change internal resource allocation to use IPv6 multicast>
Alaxala (config)# swt nulticast _table
<{Enabling both of L2 and L3 multicast feature on the same chassis>
Alaxala (config)# | pv6 nul ticast-routing
<Enabling ipv6 multicast routing>
e Cisco:
cisco# conf t
cisco(config)# | pv6 mul ticast-routing
<Enabling ipv6 multicast routing>
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EXHAUSTION

Enabling MLD router
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Y HALSTION IPv6 operator training program

Enabling MLD router

e Alcatel:

ALU# configure router md interface "e-1/3/1"
e Alaxala:

Alaxala (config)# i nterface vlan 3

Alaxala (config-if)# | pv6 md router

e Cisco : not required

pim/mld is become enable on all interfaces
when “ipvé multicast-routing” is enabled.
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EXHAUSTION
e Alcatel - Check MLD status

ALU# show router m d status

MLD Status

Admin State : Up
Oper State : Up
Query Interval : 125
Last Listener Query Interva : 1
Query Response Interval : 10
Robust Count : 2

Interface Adm Oper Cfg/Opr N um Policy
Querier Version Grou ps
e-1/3/1 Up Up 2/2 0 none

FE80::216:4DFF:FE56:25DB




& | Pv4a

Y HALSTION IPv6 operator training program
Check MLD status

e Alaxala:

Alaxala# show ipv6 md interface
Date 2000/02/13 19:30:58 UTC
Total: 1 Interface

Interface Version Flags Querier
Notice

VLANOO0O3 2 S

Expires Group Count

fe80::212:e2ff:fe08:6915 - 0
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EXHAUSTION

Check MLD status

e Cisco:

cisco# show ipve md interface vlan 3
Vlan3 is up, line protocol is up
Internet address is FE80::213:5FFF:FE1C:F840/10

MLD is enabled on interface

Current MLD version is 2

MLD query interval is 125 seconds

MLD querier timeout is 255 seconds

MLD max query response time is 10 seconds

Last member query response interval is 1 seconds
MLD activity: 13 joins, O leaves

MLD querying router is FE80::213:5FFF:FE1C:F840

MLD snooping is globally enabled

MLD snooping is enabled on this interface

MLD snooping fast-leave (for v1) is disabled

MLD snooping querier is disabled.

MLD snooping explicit-tracking is enabled

MLD snooping last member query response interval is
MLD snooping report-suppression is enabled

(this system)

1000 ms
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EXHAUSTION

Enabling PIM
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EXHAUSTION

Wl

IPv6 operator training program

Enabling PIM on interface

e Alcatel:

ALU# configure router
ALU >config>router>pim#
ALU >config>router>pim#

pi m
no i pve-multicast-di sabl e
i nterface ge-1/1/1

ALU >config>router>pim>if# exit
ALU >config>router>pim# i nterface ge-1/1/2
ALU >config>router>pim>if# exit
ALU >config>router>pim# i nterface e-1/3/1
ALU >config>router>pim>if# exit

 Alaxala: e Cisco :
Alaxala(config)# i nterface vlian 1 )
Alaxala(config-if)# i pv6 pi m not required
Alaxala(config-if)# exit
Alaxala(config)# interface vlan 2 pim/mld is become
A:axa:agcon]tig-ig# i pv6 pim enable on all interfaces
Alaxala(config-if)# exit :
Alaxala(config)# i nterface vlan 3 Whgn ,,IF,)V6 multicast-
Alaxala(config-if)# | pv6 pim routing” is enabled.
Alaxala(config-if)# exit
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Check PIM interface status
e Alcatel:

ALU# show router piminterface ipv6

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

FE80::216:4DFF:FE56:25DB
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e Alcatel:

Check PIM Neighbor

ge-1/2/1

ALU # show router pim nei ghbor ipv6

Interface Nbr DR Prty Up Time Expiry Time Hold Time
Nbr Address
ge-1/1/1 1 0d 06:07:32 0d 00:01:43 105

FE80::216:4DFF:FE1D:D1B8

FE80::216:4DFF:FE9B:AOFA

1 0d 05:54:21 0d 00:01:24 105
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EXHAUSTION

IPv6 operator training program

Check PIM interface

e Alaxala:

Alaxala# show i pv6 piminterface

Date 2000/02/13 04:21:02 UTC

Interface  Component Vif Nbr Hello DR This
Count Intvl Address System

VLANOOO1 PIM-SM 1 1 30 fe80::212:e2ff:fe08:6915 Y

VLANOO002 PIM-SM 2 1 30fe80:21 6:4dff:-fe9b:a0fa N

VLANOO0O03 PIM-SM 3 0 30fe80:21 2:e2ff:fe08:6915 Y
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Check PIM Neighbor
e Alaxala:

Alaxala# show i pv6 pi m nei ghbor
Date 2000/02/13 04:23:18 UTC

Neighbor Address Interface  Uptime Exp ires
fe80::203:faff:feac:2432 VLANOOO1 lhour O1: 41
fe80::216:4dff:fe9b:a0fa VLANOOO2 lhour 0O1: 41
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EXHAUSTION
| Check PIM interface
e Cisco:

cisco# show i pv6 piminterface
Interface PIM Nbr Hello DR
Count Intvl Prior

GigabitEthernet2/2 on 1 30 1
Address: FE80::213:5FFF:FE1C:F840
DR FE80::216:4DFF:FE9B:AOFA

GigabitEthernet2/1on 1 30 1
Address: FE80::213:5FFF:FE1C:F840
DR :FE80::216:4DFF:FE1D:D1B8

Vian3 on 0O 30 1
Address: FE80::213:5FFF:FE1C:F840
DR :this system
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Check PIM Neighbor

* Cisco:
cisco# show i pv6 pi m nei ghbor detai l
Neighbor Address(es) Interface Uptim e Expires DR pri Bidir
Address-list Hello option included as type 24 and 6 5001
FE80::216:4DFF:FE9B:AOFA GigabitEthernet2/2 3w0d 00:01:21 1 (DR)
2001:3:5::3
FE80::216:4DFF:FE1D:D1B8 GigabitEthernet2/1 3w0d 00:01:43 1 (DR)
2001:2:5::2

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



@ l PV4 IPv6 operator training program

EXHAUSTION

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 i pvé

ALU >config>router>pim>rp>ipv6# static address 2001::2

<onfiguring “2001:2” as static—RP)>

ALU >config>router>pim>rp>ipv6>static>address# overri de

<add “override” configuration to make static—RP having higher priority than BSR>

ALU >config>router>pim>rp>ipv6>static>address# group-prefix FF18::/16
<configuring group—address range for the RP, 2001::2.>

e Alaxala:

Alaxala(config)# | pv6 access-list asm group

Alaxala(config-ipv6-acl)# 10 permt ipv6e any ff18::/16

<configuring group—address range in access—list "asm—group” >

Alaxala(config-ipv6-acl)# exit

Alaxala(config)# | pv6 pi mrp-address 2001::2 asm group

<configuring “2001::2” as static—RP and specify group—address range with access—list “asm—group”
>
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EXHAUSTION

Configuring RP for PIM-ASM

 Cisco:

cisco(config)# | pv6 access-1list asm group

cisco(config-ipv6-acl)# permt ipve any ff18::/16

<configuring group—address range in access-list “asm—group” >

cisco(config-ipv6-acl)# exit

cisco(config)# | pv6 pi mrp-address 2001::2 asm group

<configuring “2001::2” as static—RP and specify group—address range with access—list “asm—group”
>
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EXHAUSTION

IPv6 operator training program

Check RP to Group mapping

e Alcatel:
ALU# show router pimrp ipv6

Group Address

RP Address Type
FF18::/16

2001::2 Static

Hold Expiry
Prio Time Time

e Alaxala:

Alaxala# show i pv6 pi m rp- mappi ng
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
ff18::/16 2001::2

Priority Uptime Expires

0 16hours --:--
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Check RP to Group mapping
 Cisco:

cisco# show i pv6 pi m group-nmap <ff18::>
<confirm how that group—address(range) is used (SM or SSM? RP-address?) >

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

cisco# show i pv6 pi mrange-|i st
<confirm which RP owns what address range, what address range is configured for SSM>
Static SSM  Exp: never Learnt from : ::
FF33::/32 Up: 3w2d
FF34::/32 Up: 3w2d
<snip>
FF3D::/32 Up: 3w2d
FF3E::/32 Up: 3wad
FF3F::/32 Up: 3w2d
Static SM RP: 2001::2 Exp: never Learnt from : ::
FF18::/16  Up: 15:52:45
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EXHAUSTION

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
<configuring “FF38::/16” as group—address range for PIM-SSM>
 Alaxala:

Alaxala(config)# | pv6 access-list ssmgroup
Alaxala (config-ipv6-acl)# permt ipve any ff38::/16
<configuring SSM group—address range in access—list “ssm—group” >
Alaxala (config-ipv6-acl)# exit

Alaxala (config)# | pv6 pi m ssmrange ssm group

<configuring SSM group—address range with access—list “ssm—group” >

# or you can simply configure “ipv6 pim ssm default”. With this command, SSM is enabled for all
standard SSM range “FF3x::/12”.

e Cisco : not required

SSM is enabled for all standard SSM range “FF3x::/12” when “ipv6 multicast-routing” is
enabled.
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EXHAUSTION

Configuring MLD-Snooping
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EXHAUSTION

Configuring MLD-Snooping
e Alcatel:

ALU# configure service vpls 3
ALU >config>service>vpls# m d- snoopi ng no shut down

<enabling mld—snooing on “vpls 3(VLAN3)”>

e Alaxala:

Alaxala# iInterface vlan 3
Alaxala(config-if)# | pv6 m d snoopi ng
<enabling mld—snooping on “vlan 3”>

e Cisco : not required

MLD-snooping is enable as default.
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EXHAUSTION

Check MLD-snooping status

e Alcatel:
ALU# show service id 10 nl d-snoopi ng base

Admin State : Up

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

Sap/Sdp Oper MRtr Send Ma x Num MVR Num
Id State Port Queries Gr oups From-VPLS Groups
sap:1/8/2 Up Yes Disabled No Limit Local O

sap:1/8/3 Up No Disabled No Limit Local 0
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EXHAUSTION

Check MLD-snooping status

e Alaxala:

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

e Cisco:

cisco# show i pv6 m d snoopi hg nrouter

vlan ports
_____ e e e

3 Router
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EXHAUSTION

Sending video stream by VLC mediaplayer
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EXHAUSTION

Sending video stream by VLC

1. On “Media” menu, select “streaming”.

2. Select video source file, and click “stream”.
N

IrAME) [ F4ARI0) | ReRI=8 N | FedFe—7 I ARRKDL, |

i =14

Lock i | | CProsram Files¥VideoL ANEVLE -« Q@ © © [ =

W My |8l alcatel.mpeg

T A CCB05_apple_ii_forevermpeg
http

|l locale

|| demo:

Iy lua
gsdmenu
plugins
sk
skins
A streaml.mpeg

P N Qgloatel mpes

T [ AF AT *ast *avi Kdivi *dv Kl # et Emily *mdy £ mlts £mdv * - |

[C] FE2r LEED T

[7] Show more-options
I'Z [A=409) | a}sﬁp (|

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




|Pv4

EXHAUSTION

IPv6 operator training program

Sending video stream by VLC

R RO=ES

N 3.Specify

®h
[T o=-HNTEEES
[T 2 il Frd
[ HTTP PR,
[ MMSH ook Ul
€ @ RP )

= prefer UDP over wjep3

=7

I LT = TV

protocol,Encap type,
address/port, TTL.

BopD- =]

1234

RTF
EFfi—| 1234 |2
[] Ieetast o ol Av—=F 1024
T HE 2 £97 (7 7
20774 \hRBL. B
Eresreetn | 3D 79 | A7t | 38
@ MPEG-TS Oge/Dem S MO ) FLY B
e care about Default

MFPEG-P3 o CASFANMY W AR TTL . t t 1

MPEG 1 1 MP4 = Raw IS Se 0 .
FMft
|| SABP PHIA Sl—E
[7] Stream all elementary streams AEATHERE (TTLY: 16 £ ;

[T ZH=LENERCEEIHRTS

Feterated stream output strine

seodefvcodec=mp2y vb=800 scale=] acodec=mpea.ab=128 chanhelz=2kdup licateldst=ripldst=f{38:21, mux=ts port=12351}

Siream | [ AROBL(C) |
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o Sending video stream by VLC

i 4.Specify video/audio
] o-hiTEEs3 codec,bit rate.
[T vl i _ i (71 Dlimp rabe inout
' |7 HTTF TELR , =t | 8080 [
] MmsH FRLA, At} Y284 13
@] RTE TELA frag=21 Pt v 1235 2]
Bl Freior LOFode ot A=At 1ost [
EFdi—| 1284 |+
| [ keCast PRLA | 105 2
7 e OHA AT —F
i
PP [ =
[ Ercapsalgtion | E7A1-T | F5dd-700 | 78 |
@] EFst :
Jetah [ MPEG-2 = l’
Eabl—b kb (¢ 7000 kb/s 12| )
A=l 1 =]
0y
=T el s H) i,
[] Stream all elementary streams TR (TTL: 6 1=
[T Ab=AHAERRLEE SIS
Generated stream output strine.
adec=mpy,vb=7000zcale=1 acodec=mpza,ab=128 channels=2kdup icate dstartpldst=Fa8:21 mux=ts port=1 2351 —loop
| Steam | [EROIAL @) | _
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EXHAUSTION

Check PIM-ASM behavior

© Task Force on IPv4 Address Exhaustion, Japan ALL RIGHT RESERVED. 42



@ l PV4 IPv6 operator training program

EXHAUSTION

ASM: Start sending (S,G) traffic

2 (2001:1:10::10, FF18::1:1)

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

Join(*,FF18::1:1)

RT-3

1. FHR starts sending PIM register packets to RP[2001::2] in unicast.

2. By receiving register, RP creates (S,G) entry.
3. RP sends back register stop to FHR, and FHR stops sending register.
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Check RP status

ALU# show router pimgroup ipv6

Group Address Type Sp t Bit Inc Intf No.Oifs
Source Address RP

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

Groups : 1
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EXHAUSTION

ASM: Joining to ASM group

RP:2001::2

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

—

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

RT-3
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EXHAUSTION

Joining to the group on VLC (ASM)

On “media” menu, select “open network stream”
Set the protocol,address and port, then click “play

18 ceer i L N -

B 7e i) [ F0 0 | % #oh0-D 00 [ gD, |

Fatg=h7Fgka)l
Joka FREEA - EE

( RTE = | ff18:14 1234 :)

[T Show mare options

o [BEw ] [moaL© |

Or execute this command on command prompt.
“vic rtp://@ff18::1:1]:1234"
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EXHAUSTION
Check the status

€ MLD Entry is created correctly ?

€ Check PIM distribution Tree(mroute) status
(Forwarding Entry is created correctly ?)

€ Check the RPF interafce(incoming interface)
for (*,G) and (S,G) entry. What is the reason of

that status ?

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



@ l ng.rﬂ,' IPv6 operator training program

ALU # show router md group

(*,FF18::1:1)
Up Time : 0d 00:00:14
Fwd List : e-1/8/1

e Alaxala:

Alaxala# show i pv6 ml d 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
ff18::1:1 VLANOO0O3 2 EXCLUDE
fe80::7d4c:d2a0:dfed:d2a3 17:50 03:30

03:30
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@ l EE)U{& IPv6 operator training program

Check MLD Entry

* Cisco:

cisco# show i pv6 m d groups detail
Interface: Vian3

Group: FF18::1:1

Uptime: 00:03:27

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

Last reporter: FEB8O::7D4C:D2A0:DFED:D2A3
Source list is empty
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EXHAUSTION

IPv6 operator training program

Check PIM distribution Tree

e Acatel:

ALU# show router pimgroup ipv6

Group Address Type Sp
Source Address RP
FF18::1:1 *,G)
* 2001::2
FF18::1:1 (S,G) sp
2001:1:10::10 2001::2
Groups : 2

t Bit Inc Intf No.Oifs

t ge-1/2/1 1
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Pv4

EXHAUSTION

Wl

IPv6 operator training program

Check PIM distribution Tree

e Alaxala:

Alaxala# show i pv6 nroute
Date 2000/02/13 22:18:29 UTC
Total: 2 routes, 1 group , 1 source

(S,G) 1route ------m-mmmmememeeeeemee s
Group Address Source Addr
ff18::1:1 2001:1:10::

uptime 20:10 expires 03:05 assert 00:00
incoming: VLANOOO2
outgoing: VLANOOO3

(*,G) 1lroute ------m-smsmememeeeeeeeeeemeceeeeeeeees
Group Address RP Address
ff18::1:1 2001::2

uptime 20:10 expires --:-- assert 00:00

incoming: VLANOOO1
outgoing: VLANOOO3

upstream: fe80::216:4dff:
uptime 20:10 expires -

upstream: fe80::203:faff:
uptime 20:10 expires -

ess

10
ags LT protocol SM
fe9b:alfa

fl

flags LR protocol SM

feac:2432
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@ l PV4 IPv6 operator training program

EXHAUSTION
Check PIM distribution Tree
e Cisco:

cisco# show i pv6 nroute
Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group,
C - Connected, L - Local, | - 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, flag s: SJT
Incoming interface: GigabitEthernet2/2
RPF nbr: FE80::216:4DFF:FE9B:AOFA
Inherited Outgoing interface list:
Vlan3, Forward, 00:03:16/never
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@ l ng.ﬂ; IPv6 operator training program

Check Multicast Forwarding table Entry
e Alcatel : no command

e Alaxala:

Alaxala# show i pv6 ntache
Date 2000/02/13 22:21:01 UTC
Total: 1 route

Group Address Source Add ress
ff18::1:1 2001:1:10: 10
uptime: 22:45 expires: 03:30
incoming:
VLANOO0O02
outgoing:

VLANOOO3 <snooping>
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@ l PV4 IPv6 operator training program

EXHAUSTION

Check Multicast Forwarding table Entry

* Cisco:

cisco# show i pve nfib FF18::1:1
<snip>

(*,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
Vlan3 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
Vlan3 Flags: F NS
Pkts: 0/9243/9
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@ l ng.ﬂ; IPv6 operator training program

Check RPF interface/neighbor <Alcatel>

ALU# show router route-table 2001::2

Dest Prefix Type Proto Age Pref
Next Hop[Interface Name] Metric
2001::2/128 Remot e OSPF3 01d00h39m 10
FE80::216:4DFF.FE1D:D1B8-"ge-1/1/1" 101

ALU# show router route-table 2001:1:10::10

Dest Prefix Type Proto Age Pref
Next Hop[Interface Name] Metric
2001:1:10::/64 Remot e OSPF3 01d00h37m 10
FE80::216:4DFF:FE9B:AOFA-"ge-1/2/1" 201




& | Pv4a

Y HALSTION IPv6 operator training program
Check RPF interface/neighbor <Alaxala>

Alaxala# show i pv6 route 2001::2
<snip>
* NextHop fe80::203:faff:-feac:2432%VLANOOOL, Interface: VLANO 001
Protocol <OSPFv3 intra>
Source Gateway ----
Metric/2 : 2/-
Distance/2/3: 110/1/0

Alaxala# show i pv6 route 2001:1:10::10
<snip>

*NextHop fe80::216:4dff:.fe9b:a0fa%VLANO0O02, Interface: VLANO 002
Protocol <OSPFv3 intra>
Source Gateway ----
Metric/2 . 102/-
Distance/2/3: 110/1/0

Alaxala# show i pv6 rpf 2001:1:10::10
Date 2000/02/13 22:55:25 UTC
RPF information for ? (2001:1:10::10):

If VLANOOO2 NextHop fe80::216:4dff:fe9b:alfa
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@ l PV4 IPv6 operator training program

EXHAUSTION

Check RPF interface/neighbor <Cisco>

cisco# show i pv6 rpf 2001::2
RPF information for 2001::2
RPF interface: GigabitEthernet2/1
RPF neighbor: FE80::216:4DFF:FE1D:D1B8
RPF route/mask: 2001::2/128
RPF type:  Unicast
RPF recursion count: O
Metric preference: 110
Metric: 2

cisco# show i pv6 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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IPV4 IPv6 operator training program

EXHAUSTION

What happens on LHR (Debug sample) - 1

Receives MLD report, and send (*,G)Join to the RPF
towards RP.

neighbor

ALU #
[029 22:22:48.660] MLD interface e-1/8/1
[ifindex 4] V2 PDU: :: -> FF02::16 pdulLen 28
Type: V2 REPORT maxrespCode 0x0 checkSum 0x6e74
Num Group Records: 1
Group Record O
Type: CHG_TO_EXCL, AuxDatalLen 0, Num Sources O
Mcast Addr: FF18::1:1
Source Address List

51 2009/11/07 16:24:45.49 JST MINOR: DEBUG #2001 Ba se 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 Ba se PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSGEncodeGroupSet

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

53 2009/11/07 16:24:45.49 JST MINOR: DEBUG #2001 Ba se PIM[Instance 1 Base]

"PIM[Instance 1 Base]: pimSGEncodeGroupSet
pimEncodeGroupSet : Encoding Join for (*,G) RP = 2001::2"
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EXHAUSTION

What happens on LHR (Debug sample) - 2

IPv6 operator training program

Send (S,G)Join to the RPF neighbor towards Source.

57 2009/11/07 16:24:45.53 JST MINOR: DEBUG #2001 Ba se 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 Ba se PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSGEncodeGroupSet

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

59 2009/11/07 16:24:45.54 JST MINOR: DEBUG #2001 Ba se 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 Ba se PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSGEncodeGroupSet

pimEncodeGroupSet: num joined srcs 1, num pruned sr cs 0"

, humPr
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IPV4 IPv6 operator training program

EXHAUSTION

What happens on LHR (Debug sample) - 3
Send (S,G)RPT-Prune to the RPF neighbor towards RP.

64 2009/11/07 16:24:45.55 JST MINOR: DEBUG #2001 Ba se PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSendJoinPrunePdu

pimSendJoinPrunePdu :if 2, adj FE80::216:4DFF:FE1D:D1B8 "

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

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

66 2009/11/07 16:24:45.55 JST MINOR: DEBUG #2001 Ba se PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSGEncodeGroupSet

pimEncodeGroupSet: Encoding RPT Prune for source 20 01:1:10::10 "

67 2009/11/07 16:24:45.55 JST MINOR: DEBUG #2001 Ba se PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimnSGEncodeGroupSet

pimEncodeGroupSet: num joined srcs 0, num pruned sr csl "

68 2009/11/07 16:24:45.56 JST MINOR: DEBUG #2001 Ba se PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSendJoinPrunePdu

pimSendJoinPrunePdu2: sending JP PDU with 1 groups.
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@ l PV4 IPv6 operator training program

EXHAUSTION

PIM distribution Tree after SPT switchover

RP:2001::2

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

\J
_ @ =
— e T
[ 4 .
L Mcast
traffic

MLD report
Join(*,FF18::1:1)
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@ l PV4 IPv6 operator training program

EXHAUSTION

Check PIM-SSM behavior
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@ l PV4 IPv6 operator training program

EXHAUSTION

Joining to SSM group

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

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

RT-3

@ please use VLC Client from CLI to join to SSM group
# vic rtp://[2001:1:10::10] @[ff38::2:1]:1235
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@ l PV4 IPv6 operator training program

EXHAUSTION

€ MLD entry is created correctly ?
What's the difference from ASM case ?

@ Check PIM distribution Tree entry.
What's the difference from ASM case ?
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@ l PV4 IPv6 operator training program

EXHAUSTION
Check MLD Entry
e Alcatel:

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

(2001:1:10::10,FF38::2:1)
Up Time : 0d 00:00:21
Fwd List : e-1/8/1
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@ l PV4 IPv6 operator training program

EXHAUSTION
Check MLD Entry

e Alaxala:
Alaxala# show ipv6 md group ff38::2:1
Total: 1 group
Group Address/Source Address Interface Version Mode Last
Reporter Uptime Expires MLDv1
Time MLDv2Time
ff38::2:1 VLANOOO3 2 INCLUDE
fe80::7d4c.d2a0:dfed:d2a3 05:04 --:-- --
2001:1:10::10 - - -
fe80::7d4c.d2a0:dfed:d2a3 05:04 03:47
- 03:47
e Cisco:
cisco# show i pve md 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 E xpires Fwd Flags
2001:1:10::10 00:00:22 00:03:57 Yes Remote 4
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@ l ng.ﬂj IPv6 operator training program

Check PIM distribution Tree
e Alcatel:

ALU# show router pimgroup ff38::2:1

Group Address Type Sp t Bit Inc Intf No.Oifs
Source Address RP

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

Groups : 1
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EXHAUSTION

IPv6 operator training program

e Alaxala:

Check PIM distribution Tree

(S,G) 1route

protocol SSM

Alaxala# show i pv6 nroute ff38::2:1
Date 2000/02/13 23:34:23 UTC
Total: 1 route , 1 group , 1 source

Group Address Source Addr ess
ff38::2:1 2001:1:10:: 10
uptime 06:29 expires --:-- assert 00:00 flags

incoming: VLANO0OO2 upstream: fe80::216:4dff:
outgoing: VLANOOO3 uptime 06:29 expires -

L

fe9b:alfa
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@ l ng.ﬂ; IPv6 operator training program

Check PIM distribution Tree
e Cisco:

cisco# show i pv6 nroute ff38::2:1
Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group,
C - Connected, L - Local, I - Received Source Specific Host
Report,
P - Pruned, R - RP-bit set, F - Reqister 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:AOFA
Immediate Outgoing interface list:
Vlan3, Forward, 00:01:52/never
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@ l PV4 IPv6 operator training program

EXHAUSTION

PIM distribution Tree after joining SSM Group

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

— = = .

Mcast
traffic

MLD report
Join(2001:1:10::10,FF38::2:1)
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@ l ng.ﬂ; IPv6 operator training program

Useful command to check multicast stream rate

e Alcatel:

ALU# show router pimgroup ff38::2:1 detail
<snip >

Group Address  : FF38::2:1

Source Address  :2001:1:10::10

<snip >

Curr Fwding Rate 6920.7 kbps

Forwarded Packets : 71223 Discarded P ackets : 0
Forwarded Octets : 98002848 RPF Mismatc hes :0
Spt threshold  : 0 kbps ECMP opt th reshold : 7
Admin bandwidth : 1 kbps

Groups : 1
e (Cisco:

cisco# show ipv6 mfib active
Active IPv6 Multicast Sources - sending >= 4 kbps
Group: FF18::1:1
Source: 2001:1:10::10
RP Rate: 0 pps/0 kbps(1sec)
LC Rate: 0 pps/0 kbps(1sec)
HW Rate: 706 pps/7597 kbps(1sec)
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@ l PV4 IPv6 operator training program

EXHAUSTION

Check MLD Snooping behavior
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@ l PV4 IPv6 operator training program

EXHAUSTION
Check MLD status

<Al catel > ; <Al axal a> ; <G sco>
RT-2 RT-3 | RT-2 RT-3 | RT-2 RT-3
ge-1/1/1 ge-1/1/2 0/1(vlan1) 0/2(v|an/2) gig 2/1 9ig 2/2/
vpls 3(vian 3) Vians @ vians @
s eeeeshanes o | oy g
U/Z 1/3/3 1/3/4 0/4 gig 2/3 gig 2/4

VLC Packet VLC Packet ’ VLC Packet
Client Capture Client Capture Client Capture

Capture the packets on not-joined port, and confirm no multicast packets are
captured.
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@ l PV4 IPv6 operator training program

EXHAUSTION

Check MLD Snooping entry

e Alcatel:
ALU # show service id 3 m d-snoopi ng proxy-db
Group Address

Mode Up Time Num Sources
FF18::1:1

exclude 0d 00:11:40 O
FF38::2:1

include 0d 00:11:40 1

ALU# show service id 3 m d-snooping port-db sap 1/3/3

Group Address
Mode Type From-VPLS Up Time Expires Num MC
Src Stdby
FF18::1:1
exclude dynamic local 0d 00:11:41 143s 0
FF38::2:1

include dynamic local 0d 00:11:41 Os 1
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EXHAUSTION

IPv6 operator training program

Check ML
e Alaxala:

Alaxala# show nl d- snoopi ng group
Date 2000/02/14 01:02:29 UTC

Total Groups: 2

VLAN counts: 1

Group Address MAC Addre

ff18::1:1 3333.0001
Port-list:0/3

ff38::2:1 3333.0002
Port-list:0/3

Alaxala# show m d- snoopi ng 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
ff18::1:1 fe80::7d4c:d2a0:dfed:d2a3
ff38::2:1 fe80::7d4c:d2a0:dfed:d2a3

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

D Snooping entry
SS Version Mode
.0001 - -
.0001 - -

Upt ime  Expires

00: 50 04:01

00: 50 04:05
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@ l ng.ﬂ; IPv6 operator training program

Check MLD Snooping entry

e Cisco:
cisco# show nmac- address-table multicast m d-snoopi ng
vlan mac address type learn gos ports

----- e e e
3 3333.0002.0001 static Yes - Gi2/3,Ro uter
3 3333.0000.000d static Yes - Gil/2,Gi 2/1,Gi2/2,Gi2/3

Router,Switch

3 3333.0000.0001 static Yes - Switch
3 3333.0001.0003 static Yes - Gi2/3,Ro uter
3 3333.0001.0001 static Yes - Gi2/3,Ro uter
3 3333.0000.0016 static Yes - Switch
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@ l PV4 IPv6 operator training program

EXHAUSTION
Check MLD Snooping

<Al catel > ; <Al axal a> ; <G sco>
RT-2 RT-3 | RT-2 RT-3 | RT-2 RT-3
ge-1/1/1 ge-1/1/2 0/1(vlanl) 0/2(v|an/2) gig 2/1 gig 2/2/

vpls 3(vlan 3)

EEEER
- L]
.......................... Wy
L L) -

e-1/3/1

Ulz e uah : '

= i 7 [S) ;_ | =
VLC Packet : VLC Packet : VLC Packet

Client Capture Client Capture Client Capture

= =
=

Disable MLD Snooping and confirm multicast packets are flooded.
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@ l PV4 IPv6 operator training program

EXHAUSTION

Disabling/Enabling MLD-Snooping

e Alcatel:

ALU# configure service vpls 3 nld-snoopi ng shut down
ALU# configure service vpls 3 m d-snoopi ng no shut down

e Alaxala:

Alaxala(config)# no i pvé m d snooping
Alaxala(config)# i pv6 m d snoopi ng

* Cisco:

cisco(config)# no i pvé m d snoopi ng
cisco(config)# I pv6 m d snoopi ng
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@ l PV4 IPv6 operator training program

EXHAUSTION

PIM Route Failover
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@ l PV4 IPv6 operator training program

EXHAUSTION
PIM Route Failover

Shutdown the uplink, and check PIM route failover.

RP:2001::2

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

. T
= =
4 > S v -
= cast

traffic

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

Check how PIM distribution tree has been changed.
“show router pim group ipv6”/ “show ipv6 mroute”
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PV4 IPv6 operator training program

EXHAUSTION

PIM Route Failover process

RP:2001::2

5.(S,G)Join 6.(S,G)Join
)
(2001:1:10::10, FF18::1:1)
7

*
.
o*®

Receiver

4.(S,G)Prune

2.Unicast route change
3.multicast RPF change

RT-3
1. Port down €"""" (%G) Tree

<4-==== OLD (S,G) Tree

New (S,G) Tree
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@ l PV4 IPv6 operator training program

EXHAUSTION

Advanced Course
PIM DR behavior
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@ l PV4 IPv6 operator training program

EXHAUSTION
PIM DR

Enable(no shutdown) the port between RT-XXs, and configure mrouter port
on Alaxala.

e Alcatel:

ALU# configure port 1/3/5 no shut down
ALU# configure service vpls 3 nld-snoopi ng shut down

 Alaxala:

Alaxala(config)# I nterface gigabitethernet 0/5

Alaxala(config-if)# no shut down

Alaxala(config)# I nterface vlian 3

Alaxala(config-if)# | pv6 m d snooping nrouter interface gigabitethernet 0/5
 Cisco:

cisco(config)# I nterface gigabitEthernet 2/5

cisco(config-if)# no shut down
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@ l PV4 IPv6 operator training program

EXHAUSTION
PIM DR

RT-2 RT-3 RT-2 RT-3
O/lél 1) omwé O/lél 1) omwé

= 1S

€ Which router become DR ?
€ Which router become MLD Querier ?
€ Which router is forwarding multicast traffic ?
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@ l PV4 IPv6 operator training program

EXHAUSTION

Advanced Course

useful command: Static MLD Join
Emulates joined client even if no real client on the port.
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@ l PV4 IPv6 operator training program

EXHAUSTION
Static MLD Join

e Alcatel:

ALU # configure router md

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

ALU>config>router>mld>if# static group ff18::1:1 starg

<configure emulated joined status for ASM group(FF18::1:1) with “starg” option.(not specify source). >
ALU>config>router>mld>if# static group ff38::2:1 source 2001:1:10::10
<configure emulated joined status for SSM group(2001:1:10::10, FF18::1:1) with specifying source address>

 Cisco:

cisco(config)# i nterface vlian 3

cisco(config-if)# i pv6 md static-group ff18::1:1

< configure emulated joined status for ASM group(FF18::1:1) >

cisco(config-if)# I pv6 md static-group ff38::2:1 2001:1:10::10

< configure emulated joined status for SSM group(2001:1:10::10, FF18::1:1) with specifying source address >
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EXHAUSTION
Static MLD Join

e Alaxala:
Alaxala(config)# | pv6 access-list asmstatic
Alaxala(config-ipv6-acl)# permt ipv6é any host ff18::1:1
Alaxala(config-ipv6-acl)# exit
<Configure group address in ACL "asm—static”>
Alaxala(config)# I nterface vlian 3
Alaxala(config-if)# I pv6 m d static-group asmstatic

<configure static—group on the interface. >
Alaxala# i pv6 access-list ssmstatic

Alaxala(config-ipv6-acl)# permt ipv6e any host ff38::2:1

<Configure group address in ACL ”ssm-static”>

Alaxala(config)# I pv6 m d ssmmap enabl e

<{enable ssm—mapping>

Alaxala(config)# i pv6 mMd ssmmap static ssmstatic 2001:1: 10::10
<configure group—to—srouce mapping>

Alaxala(config)# i nterface vlian 3

Alaxala(config-if)# I pv6 m d static-group ssmstatic

< configure static—group on the interface. >
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Advanced Course
SSM mapping

Statically map group-address to source-address
useful to support PIM-SSM in MLDv1-Client only environment.
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EXHAUSTION

e Alcatel:

ALU# configure router md

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

<Configure group—address range(start/end address) and mapped source address>

e Alaxala:

Alaxala(config)# | pv6 access-list ssmstatic
Alaxala(config-ipv6-acl)# permt ipv6é any host ff38::2:1
<configure group—range in ACL “ssm-static” >

Alaxala(config)# I pv6 md ssmmap enabl e

<enable ssm—mapping>

Alaxala(config)# i pv6 mMd ssmmap static ssmstatic 2001:1: 10::10
<configure mapped source—address for the group-range “ssm-—static” >
Alaxala(config-if)# exit

 Cisco:

cisco(config)# | pv6 access-list ssmtest

cisco(config-ipv6-acl)# permt ipv6e any host ff38::2:1

< configure group—range in ACL “ssm—test” >

cisco(config)# I pv6 md ssmmap enabl e

<{enable ssm—mapping>

cisco(config)# i pv6 mMd ssmmap static ssmtest 2001:1:10::10
< configure mapped source—address for the group—range “ssm—test” >
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EXHAUSTION

Useful command: static mroute
Static route only used for multicast to decide RPF neighbor, without any

effect for Unicast routing.

It’s useful to change multicast RPF without unicast routing change.
RP:2001::2

A~ __ 0 .
Mcast
MLD report -
traffic

Join(*,FF18::1:1)

Configure the nroute(ntast-ipv6
route) for 2001:1:10::10/128 as RT-3
next - hoop=RT- 2(2001: 2: XX: : 2)

ALU# configure router static-route 2001: 1:10::10/128 next-hop 2001: 2: XX:: 2
ncast-i pve

cisco(config)# | pv6 route 2001:1:10::10/128 2001: 2: XX:: 2 nmul ti cast

© Task Force on IPv4 Address Exhaustion, Japan ALL RIGHT RESERVED. 90



@ l PV4 IPv6 operator training program

EXHAUSTION

How to trouble-shoot multicast

e Check the source sending multicast traffic correctly.
— It has enough TTL value ?(in some apps, default TTL set to 1)
— Source/Group Address is correct ?

e Check the status from Receiver side towards Source/RP side.
— MLD entry is created on LHR correctly ?
— LHR has PIM Neighbor entry ?
— PIM entry(mroute) is created on LHR correctly ?
— RPF Neighbor/Interface is expected one ?
— LHR is sending Join to RPF Neighbor ?

D

— PIM entry(mroute) is created on upstream router correctly ?
— RPF Neighbor/Interface is expected one on upstream router ?
— Upstream router is sending Join to RPF Neighbor ?

~+

Repeat the check on each router towards the Source
© Task Force on IPv4 Address Exhaustion, Japan ALL RIGHT RESERVED. 91



@ l PV4 IPv6 operator training program

EXHAUSTION
Debug commands

e Alcatel:

ALU# debug router pimjp
ALU # debug router pim packet
ALU # debug router pimdb
ALU # debug router nld packet

e Alaxala:

Alaxala# show tcpdunp interface vian 3 detail | grep nulticast
Alaxala# show tcpdunp interface vian 3 detail | grep pim
Alaxala# show tcpdunp interface vlian 3 detail | grep ip6

* Cisco:

cisco# debug i pv6 pi m group
cisco# debug ipv6 nrib route
cisco# debug i pv6 m d group
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