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Preface

Radio resource management (RRM) has been an important task for wireless
communication systems. With the emergence of more advanced and more compli-
cated systems, such as cognitive radio, nodes with energy harvest capacities (green
communications), and the application of multiple-input multiple-output (MIMO)
technology, RRM encounters more difficulties and challenges to optimize system
performances. Due to the specific structure of communication systems, water-filling
(WF) plays an important role in RRM. This book introduces the fundamental theory
and development of WF algorithms. A geometric water-filling (GWF) approach is
presented and compared with the conventional WF algorithms. It is shown that
GWF provides more insights into solutions and problems. It can break through
the limitations of the conventional WF to solve more complicated optimization
problems. The applications of the proposed GWF to solve RRM problems in
advanced communication systems, e.g., multiple-input multiple-output communi-
cation systems, cognitive radio communication systems, and green communication
systems, are investigated in this book. Efficient algorithms are presented to achieve
optimal resource allocation. Since the authors are active in RRM research, some
of their recently published results, as the above-mentioned effective algorithms,
are presented in this book. The book addresses important emerging topics in
RRM of wireless system design in more detail. No system design is possible
without understanding the underlying channels, therefore Chap. 1 focuses on this
topic. Many modern radio resource systems use water-filling as the underlying
tool. Chapter 2 discusses this important technology in great detail. RRMs of both
single-user and multi-user cases, and optimality of the RRM issues in system
design, are presented in Chap. 3 for the MIMO system. Chapter 4 considers the
scheduling problem under the cognitive radio (CR) network, i.e., allocation of
resources to multiple users in a wireless system under CR network, an issue of
critical importance in a multi-user system. Chapter 5 considers the optimal design
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of RRM in harvested energy in order to achieve maximum throughput, for green
communications. Every chapter offers examples in a separate section, which unfolds
the potential power of developing water-filling.

Toronto, Ontario, Canada Peter He, Lian Zhao
Bejing, China Sheng Zhou, Zhisheng Niu
August 2013
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