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Preface

Recently, there has been considerable interest in the idea of cross-
layer design of wireless networks. This is motivated by the need to
provide a greater level of adaptivity to variations of wireless chan-
nels. This book examines the interaction between the physical and
medium access control layers. In particular, the book considers the
impact of signal processing techniques that enable mulipacket trans-
mission and reception on the throughput and design of protocols.
Main emphasis is given to the spatial dimension. The book can be
found interesting for researchers and professionals working either
-in the PHY layer or in the MAC layer, who want to get initiated
into the MAC or PHY layer, respectively. Concerning resource allo-
cation strategies in wireless communication systems, contributions
from the wireless communications research community are either
in the information theory field or in the networking field with an
evident isolation between them. This book explores the advantages
of breaking down such traditional isolation and considers resource
allocation cross-layer techniques, models and methodologies that
will help researchers from these two fields to increase their synergy.

The book is intended as a reference book for researchers and grad-
uate students of the wireless communications community, which
provides with a general framework for cross-layer design. There
are many publications and books regarding cross-layer designs,
but there is a lack of a general framework. The general frame-
work in this book aims at the joint design of scheduling, power
control, adaptive modulation and its interplay with channel state
information.

The whole book consists of eight chapters. First, in Chapter 1, the
fundamental concepts of this book are introduced. In Chapters 2
and 3, a detailed description of the concept of spectral efficiency
in both single-user and multi-user systems is presented. Then,
with the performance metric clearly defined and understood, the
optimal resource allocation in multi-user SISO systems is stud-
ied in Chapter 4. In Chapter 5, multi-user SIMO channels are
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X Preface

examined, whereas the multi-user MISO channel is analyzed in
Chapter 6. The delay, the other performance metric mentioned
previously, is presented in Chapter 7 where the resource alloca-
tion strategies presented in previous chapters are analyzed in terms
of delay. Finally, the book considers a general perspective on how
cross-layer resource allocation should be considered in multi-user
OFDMA systems.
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