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Preface

Wireless communication has provided unprecedented convenience for our daily lives
over the past few decades. This convenience largely comes from the replacement of data
cables with wireless interconnections. However, the remaining power cables or batter-
ies used in conventional wireless systems are still restricting their mobility or lifetime
and hence, are preventing them from being deployed in more and wider applications.
Meanwhile, wireless power has emerged as a recent innovation to substitute the power
cable. Many breakthroughs have been made. The innovation is further boosted by green
communications that aims to meet the governmental targets for emission reduction by
harvesting solar energy, wind energy, and other renewable sources.

Given these recent development, it is reasonable to adopt wireless power or energy
harvesting in communications so that the last cable in wireless systems can be removed
to exploit the full potential of wireless communications. This leads to energy harvesting
wireless communications, which is the topic and the motivation of this book.

The use of harvested energy brings big challenges to system designs. First and most
importantly, the energy source becomes random or dynamic. This leads to fundamental
changes to wireless system designs. Secondly, energy harvesting changes the character-
istics of signals and channels utilized in system designs. On the other hand, the use of
harvested energy also creates great opportunities. It allows perpetual and sustainable
operations of wireless systems. Many conventional wireless systems can be upgraded by
adding the energy harvesting functionality to improve their sustainability. For example,
sensor networks can use energy harvesting to prolong their lifetime. Cognitive radios
can exchange energy for transmission opportunities. Relaying networks can encourage
more idle nodes to be involved in relaying by offering them wireless power.

Chapters 1-5 focus on the challenges brought by energy harvesting in wireless
communications. Chapters 6-8 focus on different wireless applications enhanced
by energy harvesting. Specifically, this book will follow the flow of energy from
the energy source, to the energy harvester, to the wireless device, and then to the
application. Chapter 1 gives a brief introduction of energy harvesting wireless com-
munications. Chapter 2 discusses different energy sources harvested for wireless
communications. Chapter 3 examines the energy harvesters used for two widely used
sources. Chapters 4 and 5 study the physical layer and upper layer of the energy
harvesting wireless device, respectively. Chapters 6—8 investigate wireless powered
communications, energy harvesting cognitive radios and energy harvesting relaying as
applications. The whole book focuses on principles and theories rather than systems
and implementations.
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