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1. Trends of Japan’s Fixed, Mobile 

and Broadcast services
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1-1 Telco Business Environment in Japan

Shrink of Fixed Market and Saturation of Mobile Market
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1-2 Broadband Penetration in Japan – (1)Fixed line
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1-2 Broadband Penetration in Japan – (2)Mobile
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Evolution of broadband in Japan

cdmaOne

IMT-Advanced

(4G)
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KDDI’s initiative towards IP-based telephony network

Conversio
n to IP 

completed 

by end of 

Oct. 2003: FTTH Triple-
Play Service Launch 

(CDN Launch)

Feb. 2005: “Metal Plus” 
(Copper circuit-based ) 

Service Launch  

Apr. 2005: Migration to 
All IP-based fixed 

telephone network began.  

8888

Existing Exchange
Soft-Switch

2007.03 2008.032004.03 2005.03 2006.03

Replace

2009.03

by end of 
FY2007

■Replace all the circuit switches with Soft switches by March, 2008.  => world’s fastest migration

■Migrate NTT Local subscribers into KDDI direct subscription with “Metal-Plus” and “Hikari-one”.

�MetalMetalMetalMetal----plus(Copper): 2.7 million subscribers plus(Copper): 2.7 million subscribers plus(Copper): 2.7 million subscribers plus(Copper): 2.7 million subscribers 
�HikariHikariHikariHikari----one(FTTH): 0.3 million subscribers  (2007.3)one(FTTH): 0.3 million subscribers  (2007.3)one(FTTH): 0.3 million subscribers  (2007.3)one(FTTH): 0.3 million subscribers  (2007.3)



1-3 Japan’s Digital Terrestrial Broadcast

� 5 Million mobile phones with digital TV receiver within a year.                         
e.g.  7 out of 10 new models of au(KDDI) in ’07-1Q.

� 19 Million TV sets with a digital TV receiver(’07-02). 

� FMBC “Standby” >> FMBC “Ready to 
Go”
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2. Current Example of FMC Services2. Current Example of FMC Services

2-1 FMC in KDDI Services

2-2 KDDI’s Mobile - Broadcast Convergence

2-3 Broadcaster’s TV-Mobile Convergence



2-1 FMC in KDDI services

Level 1:  Combined Account, Integrated Billing and
Discount, e.g. 

Level 2:  Integrated Service Platform across Fixed & Mobile, 
e.g. (1)Music download & playback in between PC and  

11111111

Level 3:  Services for Ubiquity
e.g. Remote control for Home Appliance connect to WAN

e.g. (1)Music download & playback in between PC and  
mobile phones, “LISMO!”                 
(2) Personal data storage,”au My Page”
(3) Blog system for PC and mobile phones 

”DUOBLOG”



“au My Page”- Personal Data Storage Service

Important photos, mail
＝ store up to 100MB

Share photos with friends
＝ Easy access to photo 

album

Won’t lose Address data

M yページ

M yページ ｜ DUOB LO G ｜ DUO SN AP ｜ DUO M AIL ｜ DUO TV

ようこそハナオオタニさん！

携帯でアクセス

ログイン
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ログアウト

画像｜アバター
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ーーーーーー

閉じる

カレンダー アルバム

メール ログイン

ニュース 占い

ID管理 データフォルダ

× ×

×

× ×

× ×

編集する 編集する

編集する

編集する編集する

編集する編集する

ライフメモリ

Duom ail：新着○件

auライフメモリーからのお知らせ情報-----------

M yページ
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ようこそハナオオタニさん！
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コンテンツ一覧

ログアウト

画像｜アバター

ウェブ カテゴリ イメージ モバイル 辞書

画像
（アバター）

お知らせ

【専用ツール】
DUO ADDRESS
ブログ
アルバム
ーーーーーー
ーーーーーー
ニュース
【連携ツール】

ーーーーーー

閉じる

カレンダー アルバム

メール ログイン

ニュース 占い

ID管理 データフォルダ

×× ××

××

×× ××

×× ××

編集する 編集する

編集する

編集する編集する

編集する編集する

ライフメモリ

Duom ail：新着○件

auライフメモリーからのお知らせ情報-----------

Browsing

FMC （PC site, 

Mobile site）

“au My Page”“au My Page”

Data Storage
Upload personal 

contents

NetworkedNetworkedNetworkedNetworked

12121212

Store access records

Easy access to 
frequently used contents

Won’t lose Address data
＝ Back up in a server

Use daily access 
records to recommend 
best suitable contents

MYスケジューラ

MYアドレス帳

MYサイト

MYエリア・スポット

MYアルバム

MYメール

MYデータフォルダ

MYブログ

・
・
・

NetworkedNetworkedNetworkedNetworked
StorageStorageStorageStorage

Access log

Browse e-mail, web site

Content

recommendation
=Analyze from user 

records, preference



2-2 KDDI’s Mobile - Broadcast Convergence

Book

Dedicated 
Viewer

Full 
Download

Music

CHAKU-UTA 
Full TM

Full 
Download

Game

BREWR
Download

Video Game
Quality

Movie

High-definition 
QVGA

Trailer
Download

Flat Rate Charging Environment

13131313

Mini game
(Java)

Immediate and real time download of 

the content taking advantage of the 

broadcast

Convergence with Broadcast
FM RadioFM Radio
Service-in on 

Dec., 2003

Mobile TVMobile TV

(CHAKU-UTAR)
catchy part

Short size
Low-definition

Web/Mail
only

Service-in on 

Apr.1, 2006



BCMCS 

-Telco’s Broadcasting Example of 3G mobile -

BBroadroadCCast ast MMultiultiCCast ast SServiceervice EZ News Flash

- Hourly news updates

- Automatic distribution

FREE OF CHARGE!
Ｂ Ｃ Ｍ Ｃ ＳＢ Ｃ Ｍ Ｃ ＳＢ Ｃ Ｍ Ｃ ＳＢ Ｃ Ｍ Ｃ Ｓ

14141414

Shared use of single channel

⇒⇒⇒⇒Multi-channel Mass Distribution

Lower cost than uni-cast distribution

EZ Channel Plus

- Daily/weekly video clip distribution

- \315(2EUR)/mo for full service

A B C D ・・・・・・



2-3 Broadcaster’s TV - Mobile Conversion

Data cast on the current TV program ���� useful to know detail of what 
users see now.

(1)TBS : Data cast detail info. of actress’s jewels while in popular TV 
drama ���� About twice as many access to their website via mobile 
internet as ordinary access

(2) NTV : Simul-data cast of coupons and recipes while in TV

Synchronous to TV program  

15151515

(2) NTV : Simul-data cast of coupons and recipes while in TV

Users may miss favorite programs ���� data cast related info on the TV 
program throughout a day

(1)TV Tokyo : Data cast on stock info, weather, and news
(2) Fuji TV :  Data cast on game results(Asynch) and detailed info of 

athletes while TV game program(Synch)

Asynchronous to TV program  



3. Examples of R & D for FMBC services3. Examples of R & D for FMBC services



R&D examples  toward FMBC

(1)Convergence in network layer 
3-1 Seamless  Handover Technology     

(2)Convergence in session layer 
3-2 FMC Service Migration Technology
3-3 W-DLNA

17171717

(3)Solution for problems in FMBC
3-4 Traffic control for communication-broadcasting  

integrated services
3-5 Ubiquitous Authentication Mechanism

(4)Convergence in application layer
3-6 Intelligent Content Transcoding



�Handover latencies and throughputs between heterogeneous networks  
�Usually different � Difficult to realize seamless real-time applications

�Need an adjustment of service quality, such as bit rate and frame rate, to 
make full use of available network.

3-1 Seamless Handover Technology(1)

18181818

EV-DO zone

Mobile

WiMAX

zone

KDDI

Network

e.g.100kbps

e.g.800kbps



�A Handover Assistance Server sets the rate of two wireless systems using 

the SIP protocol, then bi-casts images to them in the respective service quality.

� A mobile node adjusts the latency difference between two bi-cast flows, and 

switches over the system on receiving the same time stamp.

3-1 Seamless Handover Technology(2)

KDDI

Network
Assist smooth handover of

mobile terminal

Rate adjustment

19191919

EV-DO zone

Mobile

WiMAX

zone

Handover 

Assistant Server
High Quality!!!

Standard Quality

Adjusting the playback speed

by mobile terminal to absorb the latency difference

Standard

Quality

High

Quality

Rate adjustment

bicasting



3-2 FMC Service Migration System(1)

◆◆◆◆Overview

Method to provide optimum service on FMC (Fixed Mobile Convergence) environment.

�Semi-automatically adapt to available communication resources.
�Terminals, applications, and networks can be flexibly switched in a unified 

fashion without terminating the ongoing session.
�The protocol can be easily developed on various terminals due to the 

introduction of SIP.

Session and Presence Manager
Switching of terminals, applications, 

20202020

Indoor

Video phone

SIP compliant 
mobile phone

Session and Presence Manager

KDDI core network

au network
（（（（Mobile））））

DION network
（（（（Fixed））））

outdoor

Voice phone

Switching of terminals, applications, 

and networks without terminating the 

ongoing service

An optimum service composition 

according to users’ presence

information

voice

video



3-2 FMC Service Migration System(2)  

-Classification of Resource Switching-

Device Switching

Changing devices

while same applications

Voice

Device change

Application Switching

Changing applications

while same devices

Application Change

Messenger

Voice

Voice

21212121

3G

Changing networks while same 

devices and applications

WLAN1 WLAN2

Network Switching Composite Switching

Changing application and 

devices

Video I/O
Voice I/O

Video phone Voice phone

We have developed a unified switching mechanism using SIP to support the all typesｎ



3-3 W-DLNA (Wide area – DLNA) (1)
� A proprietary extension framework of DLNA technology.

� DLNA-compliant audio-visual equipments can be used via W-DLNA on a 
remote PC and/or a cellular phone, and from the AV equipment in a home 
network of another user.

Laptop PC

Home networks

WW--DLNADLNA

componentcomponent
AV devices

supporting DLNA

Broadcast
(1)(3)

(2)

22222222

� Extended usage of home network
– Use of video contents at home (original function of DLNA)

– Use of video contents from outside via a PC or a cellular phone

– Share video contents with friends, who specify the user’s contents by a 
cellular phone and stream the contents via internet

Interconnected by 

W-DLNA system

Mobile phone Home networkThe Internet

Interconnected by 

DLNA procedures

router/STB

(2)



3-4Traffic control for communication-broadcasting integrated services(1)
-Example of Commercial Network Traffic-

� Traffic data of cellular phone network during communication 
-broadcasting integrated TV program in Japan

� Viewers respond to live non-Digital TV program and send 
data using ordinary cellular phones

⇒ Even now, network traffic increases in conjunction with TV 
contents

23232323

What will happen when 
DTV mobile reception 
capability equipped 
terminals are widely 

deployed ??

Time

T
ra

ff
ic

 V
o
lu

m
e

Traffic increases during 

integrated TV program

Time

T
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Traffic increases during 

integrated TV program



3-4 Traffic control for communication-broadcasting integrated services(2)
-Combined Congestion Control Method  -

� Adaptively restricts and/or 
delays transmission of 
massive and intensive 
traffic

Broadcasting Contents
Data Base

Broadcasting Server

Control 
TerminalInternet

Viewer data transmission
↓

Transmission controlled 
accordingly

(Restricted and/ or delayed)
↓

Actual data transmission

Calculate and update 
control information based 

Advertise control information to viewers 
via the broadcasting channel

Viewers

24242424

Server

Base Station

Monitor server/ netwrok load 
periodically

control information based 
on the monitored load

� Main points 

� Control information is advertised to viewers by the broadcasting channel
� Scalable control of vast number of viewers 

� Adaptive control of traffic depending on the server/network load
� Appropriate control applied depending on load

� Control applied at viewer terminals that is the source of traffic
� Distributed control of vast  number of viewers

� Implemented at the application level
� No modifications to the OS, protocol, hardware etc.  



33--5 Ubiquitous Authentication Mechanism(1)5 Ubiquitous Authentication Mechanism(1)33--5 Ubiquitous Authentication Mechanism(1)5 Ubiquitous Authentication Mechanism(1)

◆◆ OverviewOverview

secure and user-friendly 
authentication architecture
based on hierarchical delegation 
algorithm for a private key.  

◆◆◆◆ Characteristics
Key 

Delegation
Key 

DelegationSecondary Secondary 

Account 
Delegation
Account 
Delegation

◆◆ MotivationMotivation

��Users want to use the same account Users want to use the same account 

on several terminals. on several terminals. 

��Users want to share their accounts Users want to share their accounts 

simply and securely.simply and securely.

Delegation-based AuthenticationDelegation-based Authentication

Efficient and Flexible

25252525

◆◆◆◆ Characteristics

�Fast and Lightweight (200ms on Brew)

�Delegation without any servers

�No additional hardware

�Simple operation

◆◆◆◆ Example ApplicationExample Application

� Transferable User Account 

� Group or Family Account

� Digital Right Management

� And many others…

Secondary 
Key

Secondary 
Key

DelegationDelegation

Mutual 

authentication 

based on a 

secondary key

Mutual 

authentication 

based on a 

secondary key

Secondary 
Key

Secondary 
Key

Primary 
Key
Primary 
Key

I can use 
the same 
account

I can use 
the same 
account

Example: Group Account ServiceExample: Group Account Service

Mutual 

primary key

Mutual 

authentication 

based on a 

primary key



3-6 Intelligent Content Transcoding

� A variety of portable devices : Now capable of video playback

� Transcoding of master contents : Very useful to realize efficient one-
source multiple use.

� Content summarization :Important for quick access to must-to-see 
events in order to save time and storage space.

mobile
phone

Intelligent Transcoding mobile
phone

Intelligent Transcoding

26262626
Summary(Outline) Sport Highlights

15min summary

30min summary

2H movie

15min summary

30min summary

2H movie

ShotShot Corner KickCorner Kick

GoalGoal

ShotShot GoalGoal ShotShot

ShotShot Corner KickCorner Kick

Most Highly 
Significant

Highly S.

Moderately S.

Original ShotShotFree KickFree KickGoalGoal

ShotShotFree KickFree KickGoalGoal

ShotShot Corner KickCorner Kick

GoalGoal

ShotShot GoalGoal ShotShot

ShotShot Corner KickCorner Kick

Most Highly 
Significant

Highly S.

Moderately S.

Original ShotShotFree KickFree KickGoalGoal

ShotShotFree KickFree KickGoalGoal

PC

DVR

phone

PSP

iPoD
video

Automatic
Summary

Transcode

MPEG-2 MPEG-2 →
　　　　　H.2641

HDTVPC

DVR

phone

PSP

iPoD
video

Automatic
Summary

Transcode

MPEG-2 MPEG-2 →
　　　　　H.2641

HDTV



Conclusions

� Trends of Japan’s FMBC

� R&D activities toward FMBC in the near future

� Much faster than expected
� Transition from ADSL to FTTH

27272727

� Transition from Analogue SDTV to Digital HDTV

�Growth of Mobile TV users including automobiles

� Need to accelerate FMBC solutions
� From network layer to application layer

�Users won’t pay attention/purchase unless there is “a 
surprise” or “a new experience”. They are already fed 
up with various functions they have not used.


