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Energy
Natural disaster

Medical
Food shortage

Anticrime
Accident

City- country gap

Aging society
Intl economic gap

Education
Cyber Security

Culture & life diversity

Media fusion
Knowledge society

Better productivity
new-value distribution

e-democracy
Entertainment
Frontiers

Solving Emerging Social 
Issues:
Establish new societal systems
Establish a sustainable society 
Minimize environmental impact
Improve disaster management 
…

Creating New Values:
Promote the wisdom of 
human beings
Improve quality of life
Promote innovation

Inclusion:
Respect diversity in civiliz- 
ation, culture, and people
Involve people in ICT on a 
global scale



NWGN: FROM VISIONS TO TARGETSNWGN: FROM VISIONS TO TARGETS
Extracting challenging technological issues (network targets) from functional requirements
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Five Future Network Targets

Inclusion
Max. the Potential

Min. the Negatives
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FIVE NETWORK TARGETS FIVE NETWORK TARGETS 
+ NETWORK FUNDAMENTALS+ NETWORK FUNDAMENTALS

The Earth

Society
Life Space

A: Value Creation Network
A‐1 Service Creation network
A‐2 Media Creation network

A: Value Creation Network
A‐1 Service Creation network
A‐2 Media Creation network

E: Sustainable Network
E‐1 Green network

E‐2 Spectral resource

E: Sustainable Network
E‐1 Green network

E‐2 Spectral resource

C: Ambient/Ubiquitous 

 
Network

 
C‐1 Global‐scale sensor cloud 
C‐2 Surrounding network

C: Ambient/Ubiquitous 

 
Network

C‐1 Global‐scale sensor cloud 
C‐2 Surrounding network

B: Trustable Network
B‐1 Social infrastructure for trustable 

 

network

 

B‐2 Trustable networks for human and 

 

society

 

B: Trustable Network
B‐1 Social infrastructure for trustable 

 

network
B‐2 Trustable networks for human and 

 

society

D: "Self‐* Network 
D‐1 Network for diversity
D‐2 Network unification

D‐3 "OMOTENASHI"" (Hospitable) network

D: "Self‐* Network 
D‐1 Network for diversity
D‐2 Network unification

D‐3 "OMOTENASHI"" (Hospitable) network

M. Murata

NWGN Fundamentals
Network Architecture, Network fundamentals for knowledge society, Network 

 
physical architecture

 

NWGN Fundamentals
Network Architecture, Network fundamentals for knowledge society, Network 

 
physical architecture



A:  VALUE CREATION NETWORKA:  VALUE CREATION NETWORK

Everything as a ServiceEverything as a Service
Service creation network
Media creation network

集合知

Presence
Information

Service 
Inspection

Business
Know-How

Society 
Knowledge

Engineering
Knowledge 

Implicit
knowledge

Network 
Information

Knowledge
Information

Sensor  
Information

With NWGN

Today’s 
paradigms

Service
measuring Problem

Analysis

Service
Design

Collective 
Intelligence

Real World
Information

Hyper Distributed Service Innovation Platform

fine-tuned
integration

Service
KDB

Fine-Tune

Service
Module

visualizationvisualization

Service
Module

Service
Module

Service
KDB

Service
KDB
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B: TRUSTABLE NETWORKB: TRUSTABLE NETWORK
Toward establishment of trust among networks, human and society

トラスタブルネットワーク

Trustable NW handset, 
terminal and application 

program

Social infrastructure for 
trustable network

Trustable networks for 
human and society

Advanced 
information 

administration

Survivable 
Network

Development and inspection 
technology for Trustable 

application program

E-government

Online Shopping

Shopping and 
Banking

Emergency Communication 

Mail and CHAT

Trustable 
authentication 

for Network 
Entity

Trustable Network 
Operation Technology

Network
Administration
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C: C: AMBIENT/UBIQUITOUSAMBIENT/UBIQUITOUS NETWORKNETWORK

Connecting REAL and VIRTUAL worldConnecting REAL and VIRTUAL world

Network Network 
VirtualizationVirtualization

In networkIn network
ProcessingProcessing

Global Sensor/Actuator Cloud

Sensor and 
Actuator

Real time large scale 
information distribution

Real time 
environment sensing

Hi-fidelity 
interaction

Sensor and 
Actuator

Sensor and 
Actuator

Sensor and 
Actuator

Sensor and 
Actuator

Sensor and 
Actuator
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User dedicated / ”OMOTENASHI” (hospitality-rich) network

Ultra-low latency NW
Auto- configuration

Back-up NW
Auto- Configuration

||

Distance Surgical 
Operation Ultra broad bandwidth NW

Auto- configuration Data-base
Backup

Ultra Realistic Communications

Path NW

Packet NW
Satellite /terrestrial 

Wireless Integration

Complex Physical NetworkComplex Physical Network

1: Network for Diversity with network virtualization technology

2: Network unification for Integrated 
Operation

3: User oriented Network 
administration

Virtual NW (Logical NW)Virtual NW (Logical NW)



9

E: SUSTAINABLE NETWORKE: SUSTAINABLE NETWORK

Earth friendly with user satisfaction

Ultra High Spectral Resource Utilization
Wireless COM. Technology

Green NetworkGreen Network
(Ultra Low Energy Information Distribution(Ultra Low Energy Information Distribution)



NWGN FUNDAMENTALSNWGN FUNDAMENTALS

NWGN long term R&D (-
2050)
Future Emerging Tech.

11
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NWGN FundamentalsNWGN Fundamentals

Fundamental for Large scale NW
Network science&Technology

Value emergent  platform
Behavior and affectivity  modeling

Collective Intelligence and Implicit knowledge platform

Harmonize between physical 
and virtual world

Network fundamentals 
for 

knowledge society

Network 
Architecture

Network 
physical

architecture

The Earth

Society

Life Space
A: Value Creation

Network
A: Value Creation

Network

E: Sustainable
Network

E: Sustainable
Network

C: Ambient/Ubiquitous
Network

C: Ambient/Ubiquitous
Network

B: Trustable
Network

B: Trustable
Network

D: "Self-*
Network 
D: "Self-*
Network 
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Present 
Network

Virtualization

New Generation
Network (NWGN)

2005 2010 2015

Past 
Network

Next Generation 
Network (NGN)

2) Incremental 
development with a 
future direction 1) clean-slate design



Missions
• R&D NWGN technologies to realization
• Plans mid-term and long-term new-generation network R&D strategies
• Internationally promotes R&D strategy and roadmap
• Promotes effective and consistent NICT’s R&D
• Human-resource development of ICT researchers and engineers

New-Generation Network R&D project 
(since June. 2010 )
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NWGN R&D PROJECT STRUCTURENWGN R&D PROJECT STRUCTURE
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Project Director
Mr. Tominaga

(Vice President of NICT)

Project DirectorProject Director
Mr. Mr. TominagaTominaga

(Vice President of NICT)(Vice President of NICT)

Research Director 
Prof. Murata

(Osaka U. /NICT) 

Research Director Research Director 
Prof. MurataProf. Murata

(Osaka U. /NICT) (Osaka U. /NICT) 
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Collaborative subprojects NICT In-house subprojects
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