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Five Contributions by IPv6 
1. Huge number of components leads to simple and 

easier system design/architecture
2. Plug and Play, i.e., no manual configuration 
3. Global connectivity with identification for security
4. Re-configuration free with MIP/NEMO, in the 

case of re-installation and of relocation 
5. Faster and appropriate trouble shooting

(*) Newcommers do not care about version of IP nor 
length of IP address.

(*) Contribution is reduce the labor cost caused by 
high skilled human being, and to increase the time 
allocating to new business opportunity for them



How use the (digital) 
information ? 

• Generate 
• Collection 
• Distribution
• Analyze 
• Process
• Share

Value/Worth 
1. Direct income (i.e., GET money)

sell some information 
(e.g., contents)

2. In-direct income (i.e., SAVE money)
Cost-reduction 
Improve efficiency



- IT Basic Law
- Establishment of IT Strategic  

Headquarters (headed by PM)

e-Japan Strategy
(January 2001)

Development of Basic 
Infrastructure

e-Japan Strategy II
(July 2003)

e-Japan Strategy II 
Acceleration Package

(February 2004)

Additional priority 
measures

e-Japan Priority Policy 
Program (March 2001)

e-Japan Priority Policy 
Program-2002 (June 2002)

e-Japan Priority Policy 
Program-2003 (August 2003)

e-Japan Priority Policy 
Program-2004 

�� ��

June 2004�� ��

Promote effective ICT 
utilization

Medical Services, food, 
lifestyle, SME’s finance, 
knowledge, employment 
and public service
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Promotion of the 
transition to IPv6 
Internet

IT use in governments, 
medical service, and 
education; cyber security

“new strategy”
(1Q 2006)

- R&D of technologies for 
IPv6 applications

- IPv6 based non-PC 
devices

- Make IPv6 available for 
the public by 2005

- Tax reductions for 
network equipment

Development of IPv6 
technologies,
IC tags and IPv6

- IPv6 Pilot Projects
- IPv6 transition models

- Standardization for the 
interconnection of non-
PC devices

- IPv6 in e-government 
systems

- Need for networks 
ready for ubiquitous 
network applications

Structural reform
Infrastructures for the
Ubiquitous Network 
Society
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“To make ICT devices of each government ministry or agency 
compatible with IPv6 by FY 2008 , in principle, when they are 
replaced.”
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Potential Application Areas of IPv6 
• (Legacy) Network Service 

– NGN 
– FMC 
– Triple Play 
– Wireless  

• New Areas 
– Non Computer Devices 

• Sensor 
• Controller/Actuator  
• Embedded

– Applications 
• Building System;  Energy, Emergency, Security, IT 
• Facility 



Mobile Network

Lesson by Network Mobility Operation

HA

INTERNETINTERNET

Prefix Delegation

AP

Mobile
Network

MR

AP
Mobile

Network

MR
CN

MR

•Cell Phone
•Small PC
•Sensors



NEMO System Configuration
Laptop PC

SD
?

1 2 3 45 6 7 8FDX
100M
LI NK/ACT
PWR

CentreCOM FS708E 8MDI-X 8MDI

OR

1X 2X 3X 4X 5X 6X 7X

10BASE-T/100BASE-TX8PORTFASTETHERNETSWITCH

L2 switch

USB

2GHz 1x EV-DO

IEEE 802.11b

KDDI
IPv6���

R

R

R

R

HA

R

R

WIDE
IPv6

AP

Otemachi
(TOKYO)

800MHz 1x EV-DO
network

WLAN network
IPv6)

R

RR

2GHz 1x EV-DO
network R

3 camera cars

MRPC Server
(WinXP
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IEEE 802.11b

800MH �� �� 1x EV-DO

Tour bus

MR

PC Server�� ��

WinXP

�� ��

Camera

camera
SD

?

1 2 3 45 6 7 8FDX
100M
LI NK/ACT
PWR

CentreCOM FS708E 8MDI-X 8MDI

OR

1X 2X 3X 4X 5X 6X 7X

10BASE-T/100BASE-TX8PORTFASTETHERNETSWITCH

L2 switch

IEEE 802.11bPDA
microphone

ITS World Conference Exhibition Booth (PORT MESSE)

PC server�� ��

WinXP

�� ��

camera

microphone

IPv6 over IPv4 tunnel

IPv6 over IPv4 tunnel

ADSL network

R

Contents
Server

WIDE MR and KDDI MR are 
placed and switchable

WIDE MRs and KDDI MRs

Laptop PC

WIDE HAs and KDDI HAs, each can 
accommodate any MRs.

MR by WIDE MR by KDDI 



Lessons on NEMO/MIP operation

1. Applicable not only for wireless networks, but also for 
wired networks, for unique protocol

2. Can hide the c/o address, where actually the node is, i.e., 
keeping the location privacy against the public, and 
trace-ability for private network. 

3. Do not need re-configuration at nodes, reflecting to the 
operational cost
� Providing “Portable” address space is a key. 

– When we need configuration, waiving the re-configuration 
contributes to the cost reduction for network operation  

– Full auto-configuration is not easy, but is difficult 

• Original objective was to improve connectivity, such as 
smooth handover….…. But..



Legacy Network Services 
• ISPes; starts to realize the expiration IPv4 addresses 

– Residential Customer 
• IPv6 triggered by triple play, especially digital TV multicasting 
• NTT group has already provided IPv6-based VoIP and Streaming 
• NGN; all-IP solution and VoIP for PSTN service 
• WiMAX; serious technical evaluation for commercial operation 

– Corporate Customer 
– SOHO customer 

• Campus/Private networks 
– Corporate network, including government network

• Start to enable IPv6 for new/future services
• Challenging to the Hotel system, as IPv6-FIX project activity

– Home network 



Study on KDDI’s Ultra-3G
- Voice from Global IP Biz Summit -

• KDDI technical officers love TDM, and do not like IP
– Why adopt IP-based NGN solution ? 

� simply because discontinuation of TDM switches 
No-alternative, ….. They accept to use IP 

• KDDI  does not care IP version, but does care business 
– Why they pushed IPv6 for 3GPP(IMS)/3GPP2(MMD) ? 

� simply because their business is more than 10 years. 
No-alternative,…… They accept to use IPv6. 

• Then, they have consider network development 
– Signaling (expensive part of the network) should go with IPv6 
– Transport still needs IPv4, at this time. 



Legacy Network Services 
• ISPes; starts to realize the expiration IPv4 addresses 

– Residential Customer 
• IPv6 triggered by triple play, especially digital TV multicasting 
• NTT group has already provided IPv6-based VoIP and Streaming 
• NGN; all-IP solution and VoIP for PSTN service 
• WiMAX; serious technical evaluation for commercial operation 

– Corporate Customer 
– SOHO customer 

• Campus/Private networks 
– Corporate network, including government network

• Start to enable IPv6 for new/future services
• Challenging to the Hotel system, as IPv6-FIX project activity

– Home network 
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IPv6 Ready Logo

Interoperability
IPv6 Ready Logo Program derived from TAHI Project
Approved 93 (Phase-1)/10 (Phase-2) applications for IPv6 Ready Logo to products of 
Japanese manufacturers, as of  28 November 2005

IPv6 Internet services
- NTT Com.: OCN IPv6(remote control of appliances), OCN IPv6 Dual Ether Access
- NTT East: FLET‘s.net (movies, music, TV phone, file exchange)
- NTT West: FLET‘s Optical Premium (TV phones, movies)
- Nifty: @nifty IPv6 Service
- KDDI: IPv6 Native/Tunneling Service
- IIJ: IPv6/IPv4 Dual Stack Service, IPv6 Native Service, IPv6 Tunneling Service

Commercial IPv6 products available in the market
- network camera, printer, router, IP phone, LSI, facility management system



IPv6 Products in the market

Panasonic 
Communications
Network Printer & WebCam

Yokogawa
“Xancia”
(All-purpose 
Controller)

Matsushita 
Electric Works
EMIT Total Buildings. System
Controller for 
floor management

Hitachi
GR2000 Series (Router)

Yokogawa
Networked Audition Machine &
"Fis" Environment Analysis System

FreeBit
IP Phone & Centrex

SGI "View Ranger“
(Micro server & Cam for Monitoring)

Hitachi ULSI (IPv6&IPsec)

NTT Regional Co.
IP Video Phone

Fujitsu LSI (IPv6&IPsec)

YAMAHA (IPv6&SIP)

�Brand-new IPv6 Products

�Commercialized IPv6 Products

� Office Solution
� Facility Management
� Transportation System
� Medical System
� And so on…



NTT Group switched on IPv6
- covers nation-wide -

• NTT West, since December 24, 2004. 
– Contents distribution 

• Multicasting and VoD

– High quality video-phone, with instant messaging 
– Fairness control /Queuing 
– IPv4 over IPv6 for legacy ISP

• NTT East 
– Contents Distribution

• Multicasting and VoD

– High quality video-phone
– FLET's Net 
– Multi-Homing (plan)

• Plala

NTT Regional Co.
IP Video Phone
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We support delivery of broadcast contents which enable a number of user to
receive the same contents data simultaneously. 
We support delivery of broadcast contents which enable a number of user to
receive the same contents data simultaneously. 

Purchase

Purchase

IPv6 Multicast NWIPv6 Multicast NW
It provides throughout 
East Japan area

Internet

ISP

IP TV-Broadcast     
- Delivery of Broadcast Contents -



Digital Broadcasting Tuner



Embedded DVTS Extension
Module

Embedded Linux

Embedded DVTS by JVC



EXPO 2005 Aichi, Japan Message Event, 
Closing Forum, 

"Towards the Creation of a Sustainable Society"

Event: Sept 21st, 2005



1

2

3



(Digital) Video Delivery Service  
• Japan will shut down analogue TV 

broadcasting in 2011 
– Cell-Phone can receive digital TV signal 
– High speed Internet can handle digital contents via 

terrestrial and via air 

Enabling IP (i.e.,IPv6) at digital TV system



�All operational Global Studio locations 
participated in our 5th international 
symposium
�The symposium concluded with all 
participants signing the DMC Manifesto 
towards the Creative Society (online)

DMC Institute International Symposium: 
Convergence:Towards A New Paradigm for Creative Society

Tokyo

San Francisco

Cambridge

Seoul

Beijing

Talking Circle 1:    Content design
Talking Circle 2:    Media convergence in 

creative society
Talking Circle 3:    Distributed and autonomous 

creative society

LA

Intensive Discussion using the 
Global Studios



The Bandon Declaration 
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Photos by Chermg
Talay Subdistrict
Administration 

Office

Tsunami Symposium 
on SOI Asia network

Keio University and SOI Asia  
assisted Universitas Syiah
Kuala, the largest national 
university in Indonesia, by 
providing distance learning 
during its recovery from the 
tsunami.



NGN, Next Generation Network

• All-IP network to integrate all the teleco-
services

• FTTH to 30 million subscribers in Japan by 
NTT group 

• VoIP service is the first service migration to 
IP-based service 

• NTT’s field trial 
– IPv6 and IPv4 dual service 

• KDDI’s Ultra-3G 



IPv6 Deployment Example: IP-Phone

nternet

Access line
IPv6 network Access line

IPv6 telephone IPv6 telephone
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7,000 Family Mart Stores enable IPv6
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7,000 stores in nation-wide Japan

• Installation starting from February 2007
• 80 stores installation per day 
• Multicasting service
• ISDN � Broadband Internet with B-Flets



- Emphasis on the 
development of applications 
in the public service, security, 
education, health and facility 
management, beyond the 
examination of basic technical 
aspects of transition to IPv6.

- Demonstrate potential of IPv6 
applications through field test 
to the public in many places 
in Japan.
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IPv4 terminal IPv6 terminal

server

server

IPv6 terminal

IPv4 terminal

Branch

Franchiser

SME

Mobile & 
Wireless LAN

IPv6 terminalIPv4 terminal

Home users

Main examination items; 
- Interconnectivity and Interoperability of 

multi-vender equipment
- Interconnectivity between s
- Interconnectivity between various entities

IPv4/IPv6 
servers

IPv4/IPv6 
routers

ISP  A ISP  B

ISP  C

IPv4/IPv6 network

PDA

Laptop PC

Local 
government

Large 
Enterprises

Branch

Branch

Duration: Fiscal year 2003 - 2005
Total budget in three years: \4,808mil (about US$ 40mil)
Duration: Fiscal year 2003 - 2005
Total budget in three years: \4,808mil (about US$ 40mil)

- IPv6 Pilot Projects for facilitating transition from IPv4 to IPv6

- Identify operational problems and possible solutions in IPv6 

- IPv6 Transition Guidelines available to the public

- IPv6 Pilot Projects for facilitating transition from IPv4 to IPv6

- Identify operational problems and possible solutions in IPv6 

- IPv6 Transition Guidelines available to the public
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ASP

IPv6 Internet 

Satellite 
offices

Main Office

�� ��� � �� ��� ��� � �� ��� ��� � �� ��� ��� � �� �

�� � �� � � �� � � � ��� � �� � � �� � � � ��� � �� � � �� � � � ��� � �� � � �� � � � �

�� ��� ��� ��� � Division B

Division C

Division E

Division A

Division D

Assembly/Committee meetings

Webcast
server PC

camera

Information KiosksInformation Kiosks

- Customer-officer interactions between separate 
locations with IPv6 based TV conference 
capabilities.

- Secure communications enabled with terminal 
authentication and encryption.

- Server operations outsourced to ASPs, 
improving efficiency.

Assembly multicastingAssembly multicasting

(���������4���
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Officers

Kiosk 
server

Security 
platform 
server

PCs in public areas



Lessons from IPv6 Trials

• IPv6 is ready to go into professional and 
business operation 
– Initial cost: 

• New services; 
Especially, when you can start some new 
services/applications, the cost of IPv6 is almost 
same as of IPv4.  Sometime, cheaper than IPv4, due 
to simple network design.

– Running cost / life-time cost 
• How will you come up with merging, restructuring 

of organization
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Potential Application Areas of IPv6 
• (Legacy) Network Service 

– NGN 
– FMC 
– Triple Play 
– Wireless  

• New Areas 
– Non Computer Devices 

• Sensor 
• Controller/Actuator  
• Embedded

– Applications 
• Building System;  Energy, Emergency, Security, IT 
• Facility 
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How to use the sensor network

Let all of your information available for any-
node on the Internet for “possibilities”
Let all of your information available for any-
node on the Internet for “possibilities”



Metropolitan designing; Real-Space Internet with IPv6

Crime prevention system
Intelligent Navigation

One-stop admin. service
Electronic election

Cyber library
Cyber museum

Cyber public space service

Health Care
Medical Check

Recycling System

Video contents
distribution

Electronic
Commerce

Intelligent
Location Information
Service

Intelligent local government
(risk management, monitoring, 

data management)

Local
Government

Convenience
store

home

Office

Factory

waste 
processing plant power

plant

Care
facilities

Hospital

Police
Station

school

Intelligent community
(BBS)

Environment Purification / Recycling

Local Energy Management
(supply, storage, monitoring, saving)

Local Security Management
(Prevention of crime and fire)

Local Safety Management
(Location, Health Care)

Area Management System

Source: Matsushita Electric WorksSource: Matsushita Electric Works



� � � �	��� 	
�
��������� 
�
� ��
�	�	�	
�� �(	%�%$���� $�	�	�

���
� )���� 


� * � �� 
�+ , - �	�	
�� �� ������� �� ���� �	�	' �.

� � 
�� 
�	
�
� �
	�� ������	� �

� ��
�	����� �	/ �� �� ���
	�
� ���0 , , 1 �
����
�
������' ����

�������� ���
�

� � ��� �� � � 
	�� �� � 	�' ���	
	�
�
	�� ������ �

� �	
��
�� 	��� 	��2 3 �  �� �
	�� ������ �(�%	%$��� �4 )

� 3 � � + �� � �5 ��
	' �& �
����
� 6 , - 7+ , - �	�	
�� �� �����

How to use the sensor network
e.g., saving energy in building system

6 % ��� 
��	�� �

�����

0 % ���
	�� 	��� � 	
����� 	��

29.4% Reduction

Heat A/C Light Oth



Experiments ; Temperature Sensor Nodes 
at NetWorld+Interop Tokyo
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Temperature at ShowFloor



Temperature at ShowFloor
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Temperature at ShowFloor
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Operation at Tokyo HQ Office of Matsushita Electric Works

FreeFit
Lighting control unit

Icont 
Integrated control module

BX(Building eXchange)
Virtual IPv6 Gateway

FS (Field Server)
Internet Sensor Node

NotesImprovement

2004 versus 2003
312t

6.1%CO2

Versus 2003/9-2004/8

Osaka HQ office ; 29.4%18%Electricity

Building Automation Components enabling IPv6 (now and plan)

Shiodome HQ in Tokyo

(*) In 1990, based on the Kyoto Protocol (COP3) 
by UN (United Nation), Japan targets and mandates 
6% improvement to prevent and improve the 
greenhouse effect, e.g., reduction of CO2. 
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Building Automation 
by LONWORKS

Roppongi Hills



Facility Automation
by LONWORKS

New York Transit



Home Automation
by LONWORKS



Developing “Facility Networking System”
• Facility Networking SWG (IPv6 promotion council) and Open 

Facility Network Interoperability Consortium aim at    
reducing the life cycle cost of buildings by employing IPv6     
network technology in an open and multi-vendor system.
– Enable to monitor and control every digital devices from    

every client supplied by other vendors (LONWORKS and 
BACnet, de-facto protocols of facility management)

– Enable to operate and re-design facility management           
system using existing Ethernet

– demonstrate interoperability at several tradeshows 
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World first interoperability of 
BA controllers via IPv6 transport 

with LON Works and BACnet



NTT Facilities, Inc.

Demonstrations at INTEROP Tokyo2006
Integration of BACnet and LonWorks via Web Service

WS
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IPv6 based P2P control of facilities
- Status of elevators, AC or ventilators, movement of guests in the museum, temperature of rooms, 
surveillance camera images may be monitored in a facility management center.

- Shared use of networks among IP phone, Internet access and facility management.
- Cost reduction
- Where experts’ analysis of data on the number of guests in respective rooms and temperatures are 
available, it is possible to minimize energy consumption.

IPv6 based P2PIPv6 based P2P control of facilitiescontrol of facilities
- Status of elevators, AC or ventilators, movement of guests in the museum, temperature of rooms, 
surveillance camera images may be monitored in a facility management center.

- Shared use of networks among IP phone, Internet access and facility management.
- Cost reduction
- Where experts’ analysis of data on the number of guests in respective rooms and temperatures are 
available, it is possible to minimize energy consumption.

Theater

Museum

Surveillance 
camera

Vendor C

Vendor B

vendor A

museum

Total energy
fluctuations

Weather data

Centralized control/
Remote maintenance

theater

Number of 
guests

Meteorological data Analysis of data by experts

Energy Energy 
consumption consumption 
analysisanalysis

Building facility 
management 
system

TV phone

Minimize energy Minimize energy 
usage based on usage based on 
analysis of facility analysis of facility 
datadata

Rationalizing dayRationalizing day--toto--day day 
management of facilities management of facilities 
using remote maintenanceusing remote maintenance

Facility management center

Thermometers

Status of 
elevators

Obtain Obtain 
facility facility 
datadata

Entry 
sensor

IPv6 
Internet

Secure 
access 
control

Centralized facility 
management 

system
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Surveillance cameraSurveillance camera

The security service and streetlight control share the The security service and streetlight control share the 
IPv6 network, maintaining mutual independence of IPv6 network, maintaining mutual independence of 
the services (Multithe services (Multi--prefix/multiprefix/multi--home (MP/MH) home (MP/MH) 
technology).technology).

StreetlightStreetlight
Emergency alert Emergency alert 
equipment for kidsequipment for kids

Municipal Municipal 
government government 
streetlight streetlight 

controlcontrol

Security serviceSecurity service

Surveillance Surveillance 
camera images camera images 

are sent to are sent to 
residents.residents.
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Officers sent to disaster sites 
report with telephones or 
radios

- Officers are assisted with detailed visual 
information obtained at cameras installed at 
places in the town.
- Residents provide officers with/ receive 
information using PDA’s.

camera

Experienced floods and 
tsunamis



AGENDA

• Introduction 
• Overview of IPv6 Promotion Council 
• Potential IPv6 Application Area 

–Legacy Networks 
–New Fields 
–Live E! Project

• Summary  



Initiated  “Live E!” Project
-- Sensor network for the earth --



Live E! Project

• Live E! is a project establish an network infrastructure that can generate, collect, 
transmit, process, and share digitized “Environmental Information”.

• “Environmental Information” is generated and let available from anywhere on 
the global Internet by "Digital Weather Station“, or by any other sensor devices, 
such as IP camera, that are installed by individuals and by organizations.

Internet

VPN)

RS485

PSG3

LONWORKS
TCP/IP

i.LON100

Digital Weather Station 
(DWS)

SOAP/XML

Ext: IP CameraExt: Another Sensor

School

Data Server

Public Service Office

Ex: Nature study Ex: Facility  Management Ex: Area Marketing, Weather forecasting

DWS

DWS

DWS

Network (IPv4/v6)

• “Digital Weather Station” generates 
the weather information with low 
cost and provides the information 
to any node on the global Internet

• By the installation of larger number 
of “Digital Weather Station”, the 
environmental information can be 
richer and finer, i.e., connectivity 
(installation) is own rewards. 

• It has been recognized that the 
applications of Live E! project 
contents can be for education, 
public service and for business 
cases.

http://www.live-e.org/
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• It has been recognized that the 
applications of Live E! project 
contents can be for education, 
public service and for business 
cases.

http://www.live-e.org/

Initiated “Live E!” project.
- Install weather sensor units
- Let information available for anyone 
- Targeting mile-mesh sensor network 
- Three application areas 

1. Educational material 
2. Public service 
3. Business use

Initiated “Live E!” project.
- Install weather sensor units
- Let information available for anyone 
- Targeting mile-mesh sensor network 
- Three application areas 

1. Educational material 
2. Public service 
3. Business use



Sponsors: 
NetOne Sytems, WILLCOM, 
NTT-Neo-Mate-Chugku, 
WeatherNews,  IRI UBITEQ, 
Echelon, Daidan, Univ.of Tokyo

Installing Internet Weather Stations in NationInstalling Internet Weather Stations in Nation--Wide JapanWide Japan



Dense Installation Areas
• Minato-ku in Metropolitan Tokyo 

– Education for elementary schools
– Public service, e.g., against heat-island 

phenomenon or evacuation guide for 
earthquake

• Kurashiki City in Okayama
– Disaster protection (against flooding by 

heavy rain)
– Education for elementary and junior 

high schools

• Marunouchi-Otemachi-Yurakucho
– Sense and control the activity of district 
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IP Camera and IP Speaker System for Providing 
Warning information to citizon



Integration of Real-space and Cyber-space
- Application by high school students -

• Integration of
– Diorama
– Remote controlled car
– Weather station

• Project institutions
– Hiroshima City 

Technical High School
– Fukuyama High & 

Junior High School 

(*) Supported by NICT’s IPv6 
development and deployment 
program

Integration of 
Diorama
Remote controlled car
Weather station

– Hiroshima City University
– Hiroshima University

• Diorama system
– Hiroshima City Technical High School 



Integration of Automobiles







Metropolitan designing; Real-Space Internet with IPv6

Crime prevention system
Intelligent Navigation

One-stop admin. service
Electronic election

Cyber library
Cyber museum

Cyber public space service

Health Care
Medical Check

Recycling System

Video contents
distribution

Electronic
Commerce

Intelligent
Location Information
Service

Intelligent local government
(risk management, monitoring, 

data management)

Local
Government

Convenience
store

home

Office

Factory

waste 
processing plant power

plant

Care
facilities

Hospital

Police
Station

school

Intelligent community
(BBS)

Environment Purification / Recycling

Local Energy Management
(supply, storage, monitoring, saving)

Local Security Management
(Prevention of crime and fire)

Local Safety Management
(Location, Health Care)

Area Management System

Source: Matsushita Electric WorksSource: Matsushita Electric Works



Summary; IPv6 Business drivers 
• Improvement of RoI (Return of Investment) on 

IT biz
– Initial cost : Design & Installation
– Running cost & lifetime cost to operate  

• Easier trouble-shooting by global IP address  
• Introduction of new applications without NAT-boxes 
• Interconnection of service networks (start is fine, but is 

hard for future re-organization)

• Public services 
– Public safety, e.g., defense business 
– Disaster protection/recovery
– R&D, R&E or government network deployment 



THANK  YOU 

Hiroshi Esaki <hiroshi@wide.ad.jp>
Executive Director, 
IPv6 Promotion Council of Japan
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