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development of the next third-generation (3G)

mobile/personal telecommunications system, known as
International Mobile Telecommunications after 2000 (IMT-
2000) is that there will be a steady and continuous evolution
and enhancement of IMT-2000 capabilities by operators, sep-
arately deploying and upgrading their chosen 3G wireless
applications over at least the next several years.

Terrestrial 3G systems are being enhanced; for instance,
many will incorporate “all-IP” networks, while at the same time
wireless access will offer increased capabilities up to 10 Mb/s.
These are only initial enhancements with further enhancements
envisaged beyond this, such as the support of service bit rates
of up to 30 Mby/s under favorable circumstances.

While 2G was mainly designed for voice, and 2.5G for
packet-switched data, 3G is needed to support multimedia
applications in addition to all services of previous generations.
The convergence of services and delivery platforms in the
ongoing enhancement of 3G wireless will lead to more intelli-
gent use of the communications media, where 3G will be able
to offer users what they need in any specific mobile environ-
ment. The range of applicability of 3G wireless is very much
wider than earlier mobile systems and is expected to include
future enhancements, which will offer increasingly superior
capabilities and performance in low-mobility environments.

Systems beyond 3G (or 4G mobile) will support a wide
range of data rates according to economic and service
demands in multiuser and multicell environments, with termi-
nals moving at vehicular speeds, and support 50-100 Mb/s
maximum. 4G mobile will support a wide range of symmetri-
cal and asymmetrical services, and also provide quality of ser-
vice (QoS) for real-time services and efficient transport of
packet-oriented services, as well as efficient support of broad-
cast and distribution services.

Future mobile networks will mainly be characterized by a
horizontal communication model, where different access tech-
nologies such as cellular mobile, broadband wireless access,
wireless LANs, short-range connectivity, and wired systems
will be combined on a common platform to complement each
other in an optimum way for different service requirements
and radio environments.

Some examples of possible key areas within which to iden-
tify technology trends are as follows.

A key element of the high-level vision for the future

SYSTEM-RELATED TECHNOLOGIES

Voice over IP; software-defined radio; broadband wireless
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transceiver; system platform for mobile service; highly reliable
network architecture; all-IP wireless; security, cryptography,
billing, authentication, and mobile electronic commerce;
mobile ad hoc network technologies.

APPLICATION-RELATED TECHNOLOGIES

Next-generation coding/compression technology; dynamic
variable-rate codecs; mobile agent technology; man-machine
interfaces including “intelligent” mobile terminals; streaming
data communication technology; contents description lan-
guage; application development environment technology.

ADVANCED WIRELESS ACCESS

Dynamic QoS control; error control and extra-high-speed cell
search; multicast; IP mobility control; seamless IP packet
transmission; link adaptation; entrance link; radio on fiber.

EFFICIENT UTILIZATION OF FREQUENCIES

Exploitation of the microwave frequency band; common usage
of frequency band and frequency sharing; adaptive dynamic
channel assignment; technologies against interference and
fading; high-density 3D cell structure, advanced adaptive array
antenna, and multiple-input multiple-output (MIMO); tech-
nologies of adaptive high-efficiency multilevel modulation;
orthogonal frequency-division multiplexing (OFDM).

ADVANCED MOBILE TERMINALS

New power management technology; wearable terminal tech-
nology; highly functional display device technology; voice
recognition technology; next-generation semiconductor device
technology; enhancement of sensitivity; system platform for
mobile terminals; security enhancement technology for mobile
terminals.

All these issues are the emerging topics of future mobile
communications, the converged system of broadband wireless
access and wireless mobile.

As examples in this wireless series, we selected three arti-
cles to report the newest developments in the above-men-
tioned all-IP mobility, space-time coding for broadband
wireless transmission, and MIMO-OFDM-based 4G systems.
We welcome more submissions on other key issues toward
global interest in this emerging wireless technology. For sub-
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missions, please email to Willie W. Lu at wwlu@ieee.org.

The first article by F. Chiussi ez al. discusses all-IP mobility
management. In all-IP wireless networks, IP can be deployed in
either transport or native mode. This IP duality has a signifi-
cant impact on wireless network efficiency and performance.

The second article by N. Al-Dhahir et al. describes new
technologies that support increase data rate in mobile/wireless
LANS. It presents an overview of a component of signal pro-
cessing that is related to space-time coding of a channel. In
particular, it focuses on channel estimation, equalization, and
interference cancellation. It also discusses the effect of physi-
cal layer space-time coding gains on higher layers.

Increasing demand for high-performance 4G systems calls
for use of multiple antennas at both base station and sub-
scriber wireless terminal. Multi-antenna technologies enable
high capacities and better spectrum utilization, and dramati-
cally increase range and reliability. In the third article, J. Tel-
lado et al. describe a MIMO-OFDM test system that finally
proves the superb performance of MIMO technology for
beyond 3G wireless communications. Increased capacity, cov-
erage, and reliability are well evident from the field test.

The series editors would like to thank the authors and
reviewers who have given so generously of their time to make
this interesting issue a reality. The editors are also grateful to
their colleagues in the International Telecommunication
Union (ITU) and IEEE for technical input, and would like to
express sincere thanks to G. S. Kuo for his initiatives and his
continued encouragement and support.
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