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Preface

Spectrum is a scarce and precious resource in wireless communication systems and
networks. Currently, wireless networks are regulated by a fixed spectrum assign-
ment policy. This strategy partitions the spectrum into a large number of different
ranges. Each piece is specified for a particular system. This leads to the undesirable
situation that some systems may use only the allocated spectrum to a very limited
extent while others have very serious spectrum insufficiency problems. In addition,
future-generation broadband wireless networking promises to provide broadband
multimedia services under heterogeneous networks coexistence. These challenges
and requirements make the problem of scarce spectra even worse, and motivate
new technologies to efficiently use spectra and combat the vulnerability of wireless
channels.

Cognitive radio is believed to be a high-potential technology to address these
issues. It refers to the potentiality that systems are aware of context and are capable
of reconfiguring themselves based on the surrounding environments and their own
properties with respect to spectrum, traffic load, congestion situation, network
topology, and wireless channel propagation. This capability is particularly applicable
to resolve heterogeneity, robustness, and openness. However, cognitive wireless
networks are still in the very early stages of research and development. There are
a number of technical, economical, and regulatory challenges to be addressed. In
addition, there are unique complexities in aspects of spectrum sensing, spectrum
management, spectrum sharing, and spectrum mobility.

This book systematically introduces and explains cognitive radio wireless net-
works. It provides a comprehensive technical guide covering introductory concepts,
fundamental techniques, recentadvances, and open issues in cognitive radio commu-
nications and networks. It also contains illustrative figures and allows for complete
cross-referencing.

This book is organized into three parts:

m Part I: Physical Layer Issues
m Part II: Protocols and Economic Approaches

a Parc I1I: Applications and Systems

vii
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Part I introduces the issues and solutions in the physical layer, including sensing,
capacity, and power control. Part II introduces the issues and solutions in the
protocol layers. This part also contributes to the applications of economic approaches
in cognitive radio networks. Part III explores applications and practical cognitive
radio systems.

This book has the following salient features:

It serves as a comprehensive and essential reference on cognitive radio.

It covers basics, a broad range of topics, and future development directions.
It introduces architectures, protocols, security, and applications.

It assists professionals, engineers, students, and researchers

This book can serve as an essential reference for students, educators, research strate-
gists, scientists, researchers, and engineers in the field of wireless communications
and networking. In particular, it will have an instant appeal to students, researchers,
developers, and consultants in developing future-generation wireless systems and
networks. The content in this book will enable readers to understand the neces-
sary background, concepts, and principles in the framework of cognitive wireless
systems. It will also provide readers with a comprehensive technical guidance on
cognitive radio, cognitive wireless networks, and dynamic spectrum access. The
issues covered include spectrum sensing, medium access control (MAC), cooper-
ation schemes, resource management, mobility, game theoretical approach, and
healthcare application.

We would like to acknowledge the time and effort invested by the contributors
for their excellent work. All of them were extremely professional and cooperative.
Special thanks go to Richard O’Hanley, Stephanie Morkert, and Joette Lynch of
Taylor & Francis Group for their patience, support, and professionalism from
the beginning until the final stage. We are very grateful to Sathyanarayanamoorthy
Sridharan at SPi for his great efforts during the production process. Last but not least,
a special thank you to our families and friends for their constant encouragement,
patience, and understanding throughout this project.

Yan Zhang
Simula Research Laboratory, Norway

Jun Zheng
Southeast University, China

Hsiao-Hwa Chen
National Cheng Kung University, Taiwan
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