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Broadcasting Material Transmission
using IPv6 Multicast

~2006 LPGA Championship Konica Minolta Cup~




Objective

« Not only inter-broadcasting company, direct from
remote hook up point using HDTV/IP

— Using for live broadcast

« What quality of video transmission will be acceptable for
broadcasting?

 What is real-time broadcasting library shot?
— Different from regular IPTV
— Most suitable high definition video transmission under
the different network condition/environment
 Circuit Specification (Bandwidth, MTU, Unicast/Multicast)
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Subject

2006 LPGA Championship High Definition Live
Broadcasting (ABC/Sky-A)

— Nidom Classic Course - ABC
— b5days(incl qualify)

* Nidom - Sapporo NW point
— HD dedicated leased line by HOTnet (HD-SDI/SONET)

e Sapporo NW point- ABC

— HD dedicated leased line by Softbank Telecom
— SNG(Satellite News Gathering)
— HD-SDI/IPv4

e Sapporo NW point- HTB
— HD-SDI/IPv6 Multicast

 ABC- All receiving points
— HD-SDI/IPv6 Multicast
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Schedule

Pre-discussion
— Aug 17" @ABC
— Using voice/video/chat conference
— Information sharing using web authoring technology

NW test@Sapporo & NTT Labs
— Aug 22nd — 31t

. é\(ljcilitional 1G line between Sendai and Sapporo link up on Aug
S

Total evaluation@Sapporo & Nidom Classic Course
— Sep 4" — 6t
— End-2-End check with connecting master to master

Live broadcasting
— Sep 7" —10™
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JGNT

Points of Presence

HOTnet Sapporo NW center (Send)
— Venue - Sapporo NW center (HD dedicated leased line)

— Sapporo NW center — ABC (IPv4 Unicast)
e Connection Honshu area via KDDI Sapporo NW center (Teine)

— Sapporo NW center - Hokkaido Television Broadcasting(IPv6
Multicast)

Hokkaido Television Broadcasting (Receive)

— Receiving IPv6 Multicast from Sapporo NW center
« HDTV/IPv6Multicast, HDTV/Fiber, Compressed HDTV/IP

Akihabara Dai bldg (Receive)
— JGN2 Access Point using at ONT3 (For NICT directors)
— Receiving IPv6 Multicast from ABC

Asahi Broadcasting Corporation (Send/Receive)
— Receiving IPv4 Unicast from Sapporo NW center
— Re-distribute IPv6 Multicast to all PoP from ABC

NICT Chugoku Research Center (Receive)
— Receiving IPv6 Multicast from ABC

NTT Musashino Labs (Receive)
— Receiving IPv6 Multicast from ABC



Network

e Using JGNv6 network
— IPv6 NW on JGN2
— IPv6 Multicast enable
— Jumbo Frame (9k) capable

— JGNVG6 router placed at KDDI Sendai, KDDI
Otemachi, NTTOtemachi, NTTDojima,
Okayama, Fukuoka, Hokuriku

 Hitachi GR4000, NEC IP8800/R400, Catlyst 6500
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Network Topology
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Traffic

e Couldn’t handle jumbo frame between
KDDI Sapporo NW center and KDDI
Sendail (KDDI's NW equipment problem)

— Sapporo NW center — Hokkaido Television
Broadcasting

e |IPv6 Multicast

— Sapporo NW center - ABC
* |Pv4 Unicast

— ABC - all PoP
e |[Pv6 Multicast
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Traffic(cont.)
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Traffic(cont.)
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Equipments

e I-VIsto(NTT)
— HD-SDI/SDI
— 10GE/1GE*2/0C48
— IPv4/IPv6 Unicast/Multicast capable

o« AX7804S(Alaxala)

— Chassis type high performance multi layer switch
— Sapporo NW center, KDDI Sapporo

o« AX3630S(Alaxala)

— Box (stackable) type multi layer switch
— MLD snooping function
— HTB, ABC, Akihabara Dai bldg
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I-Visto

1.5Gbps HDTV IP
HD-SDI P

Gateway

eXmedia server

i-Visto media
converter

i-Visto camera

I-Visto
eXmedia server

HDTV equipment '

== S ,
SDTV i t
equipmen \ —— v V4
-/__ i-Visto
I-Visto gateway XG , manager

HDTV monitor

I-Visto product lineup
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I-Visto(cont.)

JGNT

Packetize each line
— Not each frame

Configuration
— Resolution 1080i or 760p
— Color 8bit(1Gbps) or 10bit(1.6Gbps)

Network interface: 2 * 1GE
— Usually use 10GE NIC
— Over subscribe 1GE*2 circuit
— Segmentation for each 1GE

Testing IPv6 Multicast send/receive at 1470byte(most

suitable frame size)
— Pre-Test

— Packet loss occurred by lack of performance at recelvmg side

NICT :

Imfio matu:n and
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Results

* Video transmission using JGN2: No CRC error, no video sync error
« Keeping the quality for land wave/satellite broadcasting level

 There was no trouble during demonstration

- Uncompressed HDTV/IP transmission using JGN2 is now reach to
practical level

« GMPLS path add/remove operation using customer control terminal
demonstration was successful
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Management point of view

* Preparation
— Misc collection like fiber, etc
— Start to use without any inventory 3
— Optical power meter out of power
— Loose connect at JJ connector =

* Duplication IP address/VLAN
assignment

— No good resource management
 Managed by local file...

« Changing policy without any consensus
— VLAN-ID assignment from event-use range
— No v4/v6 address assignment....
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Communication tools
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communication/Logging = ..

e Cisco IP Phone
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 Messenger
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Running with GMPLS demonstration

Joint research demonstration with Tsukuba research center, GMPLS
path between OXCs add/remove control using customer control
terminal by remote operator to change the path for HDTV/IP video

2yian
¥

Remove GMPLS path using Controller by operator

iy

N

2

g |

L2SW Monitor

#2

#1

Santroller L2SW

STP Calc @
Sapporo NW Point Pl ABC

Tokyo(Otemachi) Osaka(Dojima)
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Project Organizations

 NICT

— Chugoku Research Center
— Otemachi Research Center
— Tsukuba Research Center
— Tohoku Research Center
— JGN2NOC

« Asahi Broadcasting Corporation

e Sky-A Corporation

* Nippon Telegraph and Telephone Corporation
« NTT Communications Corporation
 Hokkaido Television Broadcasting Co.,Ltd.
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JGNIT

Thal-Japan IP Multicast video stream
transmission experiment

Cross Broadcasting Company Project




Trial 2006-2007 -1-

1. To transmit high quality video data from Bangkok Thai
Tower (BTT) to MBS (Broadcasting Company, one of
access points of JGN2 in Osaka).

1. On 18" September 2006.

2. Video materials about Muay Thai games recorded at
Ratchadamnoen Stadium on 17t September.

3. Video format was DV, transmitted to Japan using DVcommXP
(DV over IPv6 Multicast: Bandwidth was about 30Mbps).

BTT MBS

JGN2 Note |IEEE| DV

DV |IEEE| Note

camera|1394| PC IPv6 Network PC 1394| VCR
= :
playing tapes recording
Note to tapes

PC

. mwom ;cr Informetionnd
%oommXP:http://www.fatware. p/ Tecmology
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Trial 2006-2007 -2-

1. To transmit high quality live video stream from
headquarter of Channel 7 via Bangkok Thai Tower

(BTT) to Gaora (Broadcasting Company).

1. On 10" December 2006

2. Live broadcasting of the motocross race.
Video format will be DV, will transmit using DVcommXP (DV

3.
over IPv6 Multicast: Bandwidth is about 30Mbps).
Video
System
; Ch.7 Gaora
FPU? | JGN2
\ PAL video IPv6 Multicast Note |IEEE| Media
FPU? BTT Network PC | 1394 |Converter
Media [IEEE| Note PAL]|video
Converter| 1394 | PC Note NTSC | Format
% PC MG #9890 | Converter o o
monitoring 1A/ c
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Trial 2006-2007 -3-

1. To transmit high definition live video stream from
downtown of Bangkok city via Bangkok Thai Tower
(BTT) to HBC (Broadcasting Company in Sapporo,
Japan) and return live video from Odori park (Sapporo
Snow Festival venue) in Sapporo.

1. Sapporo Snow Festival will be held on the 2" week of February
2007

2.  Live report from downtown of Bangkok and live video of the
festival from Sapporo Odori park.

3. Video format will be HDV and DV, will transmit using Robst
(Compressed HD over IPv6 Multicast: Bandwidth will be about
25Mbps) and DVcommXP (DV over IPv6 Multicast: Bandwidth
will be about 30Mbps).

2. To transmit live video from Sapporo Odori park to Ch.7 .

" Mational Institute of
% Robst:http://lab.net.hiroshima-u.ac.|p/robst/ T
& p ip NICT ::=



Trial 2006-2007 -3-

Ch.7 BTT
' ' IEEE| Note
Studio [|FPU? Fpu?y Media
C t PC
RAL video onverter) 1394
Wireless
Broadcast for Thailand LAN
\
Wireless HBC or the festival booth
LAN JGN2
|| IPv6 Multicast Note | IEEE| Media
HDv |IEEE| Note Network PC | 1394 |Converter
comen [1394] PC f< HD}SDI
MC and NLSC
Vvideo
ote i Studio
2E Or OB-Van
monitoring MCand | | Format | NTSC
Downtown of Bangkok Note PC Converter| Video
& PC PAL video
- monitoring
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Sapporo Snow Festival, etc

2007.01.17-19
2007.02.06-12
2007.02.01-03.15

JGNII Symposium@Hiroshima
58" Sapporo Snow Festival
Professional Baseball Spring Camp

<&

JGNIT

NICT
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About JGN

JGNIT

JGN2 1999 4 2004 3 JGN(Japan
Gigabit Network )

NICT 2004 4

JGN2

2004 8

JGN2 7
JGN2
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JGN IPv6 Multicast (Sapporo Snow Festival, etc)

Objectives

Imprement multicast source redundant technology for stable
live broadcasting

Inter-AS IPv6 multicast video transmission(JGNv6/Flet’s)

International interactive live to check the broadband/long
distance IPv6 multicast environment

Checking stable video transmission using multi-vender
environment

Check stable video transmission using FEC Forward Error
Correction)

Reliable video transmission with intelligent re-route function

Checking the video qualities like HDV/JPEG2000 for live HD
broadcasting

Integrate production side communication channel such as
4wire/n-14/sub-out on single network architecture to complete
the all related things for live broadcasting

Searching other concern and problem for commercial use

ThaiTower
Soi RangNam

Activities

Live snow fest view/report to several TV station with multicast
source/route redundant technologies

Interactive live between Bangkok and venue

Using one same source at several TV station using IPv6 multicast
technology for live broadcasting

Sending professional baseball camp information with reliable
technologies such as FEC/GSRP etc

Testing smart live with HDV/DVCam & compact equipments
Checking low delay HD live using JPEG2000

Schedule

2006.12.01-01.09
2007.01.10-01.16
2007.01.17-01.19
2007.01.20-02.05
2007.02.16-02.20
2007.02.01-03.02
2007.02.06

2007.02.06-02.07
2007.02.08-03.23

Pre-test/install the equipments for JGN Symposium

Extend JGNv6 NW, Prepare for JGN Symposium

JGN Symposium at Hiroshima

Set up the PoPs TV companies, Okinawa, Venue etc

Set up the Kochi PoPs Kochi AP, Aki

Professional baseball spring camp SD/HD video transmission
Sapporo snow fest SD/HD live

HD live from Bangkok

Withdrawal

PoPs & demos

Oodori(Venue): HD live broadcast (All TV Stations)

HBC:
TBS:
CBC:
MBS:
GAORA:

ABC(skyA):

RSK:
RCC:
RBC:
Nago MM:

Mihama MS:
Ginoza skyA:

Aki MBS:
Aki skyA:

ThaiTower:
Soi RangNam:

Nago Fighters camp SD receive

Snow fest HD send/receive

Snow fest HD live, Dragons camp HD receive
Snow fest HD live, Tigers camp HD receive
Fighters/Tigers camp SD/SD live send/receive
Tigers camp SD/SD live receive

Snow fest HD live

Snow fest HD live, Snow fest HD receive
Snow fest HD live

Fighters/Tighers camp SD send

Dragons camp HD send

Tigers camp SD/SD live send

Tigers camp HD send

Tigers camp SD/SD live send/receive

120%™ anniversagy T fri ip HD, live
th . / Nitlﬂnall Institute of
120 annivers Dinld¥€:tion and
Communicatians
Technology




Project Organizations

Hosted by NICT Chugoku Research Center

Collaborated with

IBE

ABC

Alaxala Networks

NTT Electronics

NTT Communications
NTT Commware

OBIS

Okayama IPv6 consortium
Okayama Pref

Okayama Kurashiki City

Okinawa Pref

Okinawa Ginoza Village
Okinawa Chatan Town
Okinawa Nago City

OTNet

Kyushu Univ

QGPOP

Kurashiki Univ of Science and Art
Kochi Pref

Kochi Aki City

Cyber Kansai Project

RSK

Cisco Systems

Sky-A

GAORA

Chugoku-Shikoku Internet Council

JGNT

RCC

Chubu Telecommunication Corp

CBC

D-Link

KUTV

TBS

Nagoya Univ

NTT West

NEC

JvC

Panduit

Hitachi

Hiroshima City Univ

Hiroshima Univ
IPv6

Fatware

HOTnet

HBC

MBS

RBC

ANF Advanced Network Forum

KOREN Korea Advanced Research Network

KT

Nanyang Technological University

National University of Singapore

NECTEC National Electronics and Computer Technology Center
SingAREN Singapore Advanced Research & Education Network
ThaiSarn Thai Social/Scientific Academic and Research Network
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L3 routing topology for Snow Festival
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VLAN topology for PoPs
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RSK RCC RBC

JGNIT
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CBC
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MBS
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Demonstration at JGN2 Symposium@Hiroshima

Hiroshima is known as the place of world peace.

The atomic bomb dome (World heritagWo Natona st o
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Demonstration at JGN2 Symposium
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Demonstration at JGN2 Symposium
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Demonstration at JGN2 Symposium
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DVcommHD implementation

 Completed send function with current GUI
format

 Now implementing the receive function

— Now using DirectShow graphedit ©
e Putin the filter for DVcommHD receiver

— Focus on the broadcasting company’s request

 Media converter matrix
— ADVC-HDM1 (Multi format)
— Astro Design T1 (Multi format)
» No windows device driver
» Detect as tuner over the firewire link
— HD-Bridge (HDV->HD-SDI)
— HFU-X310 (HD-SDI->HDV)
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HIDVTS IPv6 multicast bugfix

 The alpha version of HIDVTS contained
the IPv6 Multicast bug at 0.0.0-0

 Then fix the problem and test it in this
project

« Now HIDVTS alpha version is 0.0.0-2
— Not release yet
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Demonstration at JGN2 Symposium
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Demonstration at JGN2 Symposium
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Musashino NTT lab in Japan (remote)

% NTT booth (Tampa in USA) # Nationat nsiut o



ITU-T Telecom world 2006 in HongKong (Dec.2006)’s Demo

Uncompressed HDTV handling demonstration over IP network using “i-Visto eXmedia

server”. Live streaming and recording and on-demand streaming is capable in anytime.
Demo 1: Multicast of the live video ( =)
Demo 2: On-demand playback ( =)
Demo 3: Remote control of the HDTV camera ( =)
Demo 4: Chasing playback ( )
R T - NTT presentation stage *

I-Visto
Gateway

NTT Com booth

| m I Et > NTT Docomo booth

l:‘p"’—

Camera controller

i-Visto B NTT R&D booth
. | _ 5
eXmedia m 7 R
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ITU TelecomWorld 2006 @ HK

NTT R&D booth




