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Paradigm shift from 1st generation
towards beyond 3G

Wireless data already be introduced in second generation mobile

First Generation

• Analogue
• Circuit switched
• Basic voice

telephony
• Low capacity
• Limited local

and regional
coverage

Second Generation

• Digital
• Circuit switched
• Voice plus basic

data applications
• Low data speed
• Enhancements

towards
• packet switching
• higher data rates

• Trans-national
and global
roaming

• Digital
• Packet and
 circuit switched
• Advanced data

(multimedia)
applications

• Fast data access
• Global coverage
• Global roaming

Third Generation Beyond Third
Generation

• Digital
• Packet switched
• All IP based (IPv6)
• More advanced

multimedia
applications

• User in control
• Flexible platform

of complementary
access systems

• High speed data
• Improved QoS
• Global coverage
• Global roaming
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Evolution of mobile communication systems

European research on 3G started in 1989 
within the RACE I program and 1991 in RACE II

European research on systems beyond 3G
started in 1999 within the IST program

1980s1980s 1990s1990s 2000s2000s 2010s2010s

1G+1G+

1G1G

2G+2G+

2G2G

3G+3G+

3G3G

Beyond 3G+Beyond 3G+

Beyond 3GBeyond 3G

Analog Wideband Digital ???Digital

European research on 3G continued
in 1995 within the ACTS program

Framework Program 6 on future systems

full
commercial
deployment

trials

standardisation

research
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MultiSphere Level Concept

Source: IST WSI Project

 The PAN The PAN The Immediate EnvironmentThe Immediate Environment  Instant Partners Instant Partners

 Radio Accesses Radio Accesses   CyberWorldCyberWorld  InterconnectivityInterconnectivity
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Agreed position on system capabilities for
Systems Beyond IMT-2000 (7th ITU-R WP8F meeting)

Source: ITU-R WP8F, 7th Meeting, Queenstown, February 27 - March 5, 2002, TEMP 251r1e

denotes interconnection between systems via networks or the like, which allows 
flexible use in any environments without making users aware of constituent systems.

Mobility

Medium

BS digital 
Broadcasting

Terrestrial digital 
broadcasting

Communication speed (Mbit/s)
1

Nomadic / Local area
wireless access

Low

IMT-2000

10 100

Enhanced
IMT-2000

Systems beyond IMT-2000

Enhancement

New Elements
of Systems Beyond

Mobile 
Access

High

F ITU-R WP8F position on systems beyond IMT-2000
includes complementary mobile systems
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Source: ITU-R WP8F, 7th Meeting, Queenstown, February 27 – March 5, 2002, TEMP 251r1e

IMT-2000

WLAN
type

Cellular
2nd gen.

Short Range
Connectivity

Wireline
xDSL

other
entities

Digital
Broadcast

return channel
e.g. cellular

download channel

New Radio
Interface

IMT-2000

WLAN
type

Cellular
2nd gen.

Short Range
Connectivity

Wireline
xDSL

other
entities

Digital
Broadcast

return channel
e.g. cellular

download channel

New Radio
Interface

IP based 
Core Network

 

Services and
applications

Vision of Wireless Communications beyond 3G
Seamless network of complementary access systems
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Source: ITU-R WP8F, 7th Meeting, Queenstown, February 27 – March 5, 2002, TEMP 251r1e

IMT-2000

Distribution Layer

Cellular Layer

"Hot Spot" Layer

Digital Broadcast

Personal Network Layer

Fixed (Wired) Layer

Possible Return Channels

• full coverage
• global access
• full mobility
• not necessarily
  individual links

• full coverage
  and "hot spots"
• global roaming
• full mobility
• individual links

• local coverage
• "hot spots"
• global roaming
• local mobility
• individual links

• short range
  communication
• global roaming
• individual links

• no mobility
• global roaming
• individual links

horizontal: handover within a system vertical: handover between systems

X X X X X X X XX X X X X X X

Pre-IMT-2000

Layered system structure beyond third generation
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WWRF - Wireless World Research Forum

n WWRF launched on August 14, 2001

n Founding members:

n

n

n

n

n

n Web site:

n www.wireless-world-research.org

n Membership (status beginning of April 2002)
n 86 members

n 27 manufacturers

n 13 operators

n 46 universities, Research Centres and SMEs

 from America, Asia, Australia and Europe
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Objectives and Scope

n Major objectives
n to contribute to the vision of the Wireless World
n to develop and maintain a consistent vision of the Wireless World
n to generate, identify, and promote research areas and technical and society trends for

mobile and wireless systems towards a Wireless World
n to identify and assess the potential of new technologies and trends for the Wireless World
n to contribute to the definition of international and national research programmes

n Scope
n concentrate on the definition of research relevant to the future of mobile and wireless

communications, including pre-regulatory impact assessments
n WWRF is not a standardisation body
n invite world-wide participation and is open to all actors
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Wireless World Research Forum

General Assembly

Working Group 1
The User in the

Driving Seat

Chair

Secretariat

Steering Board

Working Group 4
New Technologies

Working Group 2
Service

Infrastructure of the
Wireless World

Working Group 3
New Communication

Environment/
Heterogeneous

Networks

Main research tasks:
n Understanding the user
n New generic application

elements
n New interaction techniques

Main research tasks:
n Business models
n Personalisation
n Adaptability
n Generic service elements
n Enabling technologies
n Context awareness and

ubiquitous computing

Main research tasks:
n Wireless World networking

architecture
n IP mobility architecture
n QoS architecture
n IP Multicast architecture
n Transport protocols
n SDR

Main research tasks:
n Spectrum issues
n Antenna arrays and
n related techniques
n New air interfaces
n Ad hoc networks

Source: WWRF
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Building Blocks of the Wireless World

E2E Security
& Privacy

 

Semantics
aware Services

Augmented Reality

/Cyberworld

Heterogeneous

Ad-hoc

Peer Discovery

Software Defined
Radio

4G Radio

Interfaces

Co-operative
Networks

& Terminals

Smart Antennas
& Basestations
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The 4G context outside WWRF

q Relevance of systems beyond 3G is demonstrated by other
q international bodies

n Bodies, focussing on entire system
n ITU-R WG8F, ITU-T SSG

n Japanese TCC report and plans for 4G concept, mITF

n Cluster on systems beyond 3G (IST)

n 4G mobile forum in the context of IEEE

n Chinese activities in Research Program 863

n Bodies, focussing on particular technologies (examples)
n SDR forum

n OFDM forum

n IPv6 forum

n ASMS (advanced satellite mobile systems)

Source: WWRF
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The Global 4G Context
              2001                                   2002                                         2003                           2004          2005        2006         2007        2008        2009        2010         2011     2020 

1 •BoV  2001 published

• Initial system concept & reference
model established for research
+ publication of specific topic reports

2

3

= Milestone

Research

System Development

    Prototypes / Concept Integration / ValidationActivities of all sector actors
(e.g. manufacturers, operators,
standardisation bodies, …)

Initial System Deployment

              2001                                   2002                                         2003                            2004         2005         2006         2007        2008       2009        2010          2011    2020 

2 31 WWRF Milestones & Activities for 2001 and Beyond

Preparation of the BoV 2001
System Concept & Reference Model Definition

Definition of Research & Communication Framework / Identification of Interfaces

Further activities are to be defined …

WRC06

• Initial WWRF research framework
established and communicated to
national & international research
programmes and relevant
standardisation bodies

+ Publication of specific topic reports

                       Vision                                                      Requirements                      Standardisation   Enhancements

Spectrum Identification and Implementation

2nd Stage Research

ITU-R

WRC03 System Integration
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Conclusions

ν Applications are key success factors for 2.5 and 3G and beyond systems

ν Paradigm shift from 1G to 2G, 3G and beyond from analog voice to digital
multi media with better throughput and packet access

n Wide range of services to be supported in all radio environments:
n voice
n low rate up to high rate symmetric and asymmetric data services

n Integration of different complementary access systems on common IP-based
network including horizontal and vertical handover as system beyond 3G

n Challenges on
n frequency demand
n economic deployment
n signal processing power
n services and applications

n Global research cooperation needed
n WWRF invites participation from China in these future developments


