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With various network characteristics, a number of wireless
systems have been developed over past years, targeting at dif-
ferent applications. For example, the cellular systems have
evolved from 2G to 3G which supports not only voice but
also data traffic at a speed of up to 2 Mbps, while the 4G
system is under development for achieving the data rate of
ten times higher. On the other hand, a series of complemen-
tary IEEE standards, including IEEE 802.20, IEEE 802.16,
IEEE 802.11 and IEEE 802.15, have been developed or are
currently under development for effecting data communica-
tion in wireless wide area networks (WANSs), metropolitan
area networks (MANSs), local area networks (LANSs), and
personal area networks (PANSs), respectively. While most of
these wireless technologies are deployed independently for
now, the service providers surely intend to own and oper-
ate overlaid heterogeneous wireless systems, which integrate
multiple wireless technologies with partially overlapped cov-
erage areas and provide ubiquitous network service to mo-
bile users. Recent advances in reconfigurable computing have
greatly advanced the design of soft radios, which enable the
communication with many different radios with only a re-
configuration in software parameters. The maturation of soft
radio technology is becoming one of the most important mile-
stones for seamless integration of the heterogeneous wireless
network.

Among the six papers accepted in this special issue, the
first paper entitled “Spectrum Co-existence of IEEE 802.11b
and 802.16a Networks Using Reactive and Proactive Eti-
quette Policies” gives a comprehensive introduction to cog-
nitive radio and presents an investigation of spectrum co-
existence between IEEE 802.11b and 802.16a networks in

G. Cao - D. Wu - H. Wu - J. Zhang

the same shared frequency band using cognitive radio tech-
niques with different levels of complexity.

Opportunistic channel access is a key design issue in het-
erogeneous wireless networks for improving spectrum uti-
lization. In the paper entitled “Utilization and Fairness in
Spectrum Assignment for Opportunistic Spectrum Access
Systems”, C. Peng et al. propose centralized and distributed
spectrum allocation schemes in wireless networks, in order to
allow secondary users to opportunistically make use of avail-
able spectrum without interfering with the primary users. In
the paper “Sensing-based Opportunistic Channel Access”,
X. Liu and S. Shankar study the channel selection issue of
secondary users in spectrum-agile communication systems,
with main focus on the sensing-based approach for channel
selection.

The last three papers address the channel assignment, traf-
fic control, and handoff issues in heterogeneous wireless net-
works. In the paper entitled “On-demand Diversity Wireless
Relay Networks”, J. Shin et al. study the formation of relay
networks for dynamic multi-radio, multi-hop wireless cellu-
lar systems, and propose five network formation algorithms
that support intelligent frequency assignments. The paper en-
titled “Downlink Traffic Control for Multiple Classes of Ser-
vices in MC-CDMA Cellular Systems” addresses the prob-
lem of downlink traffic control in Multi-code Code Division
Multiple Access (MC-CDMA) systems, which support mul-
tiple classes of services with diverse QoS requirements. In the
paper, “Application Signal Threshold Adaptation for Verti-
cal Handoff in Heterogeneous Wireless Networks”, B. Liang
et al. study the performance of vertical handoff using the in-
tegration of 3G cellular and wireless local area networks as
an example. In particular, the authors investigate the effect of
an application-based signal strength threshold on an adaptive
preferred-network lifetime-based handoff strategy, in terms
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of the signaling load, available bandwidth, and packet delay
for an inter-network roaming mobile.

Finally, we would like to thank all our reviewers for their
constructive reviews. We would also like to thank Dr. Imrich
Chlamtac, the Editor-in-Chief of MONET, for his support
for this special issue.
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