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Preface

Communication industry is one of the fastest growing industries all over the world. Since

its introduction, the system components have evolved dramatically. Owing to this rapid

change/enhancement in technologies, the study of communication principles and systems

is extensive and skills in this field are in high demand. Incorporation of wireless

technology in any communication system provides added advantages in terms of flexibility

and mobility. Wireless voice and data services are fast replacing their wired counterparts.

Several researchers have contributed in this domain and with every passing day, new

information is being added to this vast pool.

Topics covered

The authors have endeavoured to include a large number of topics on wireless

communication in a single book. The book has been divided into two parts. Chapter 1 to 6

explain the fundamental principles and basics used for designing any wireless system,

whereas chapters 7–12 throw light on popular wireless systems. Chapter 1 provides an

overview of the wireless system highlighting topics like advantages and challenges of

wireless communication, functional blocks that make up the transmitter and receiver

entities in the wireless system and frequency allotment techniques used to avoid inter and

intra system interference. The chapter ends with a discussion on generations and standards

proposed for popularly employed wireless communication systems.

In any wireless system, the transmission of user information is done through the air

interface which is prone to eaves-dropping, noise and interference. Besides, the

transmission bandwidth allocated to every wireless user is only a small portion of the

available spectrum. In order to make the transmitted signal favourable for transmission,

some processing of user generated baseband signal is essential. Chapter 2 and 4 include a
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xxviii Preface

detailed discussion on the various speech coding; channel coding, equalization, diversity,

modulation and spreading techniques.

Each wireless system is allocated a fixed part of the available frequency spectrum for

communication purpose. The users registered to a wireless system are allocated a part of

this fixed frequency on a permanent or demand basis. A proper planning of the otherwise

limited spectrum is essential in order to avoid congestion and interference. Chapter 3 on

resource allocation technique provides a detailed discussion on the different multiplexing,

duplexing and access techniques.

Wireless communication systems use radio waves for exchanging information between

two entities. Antennas are thus an integral part of any wireless system design because this

entity can convert RF signals over a guided medium into radio waves. Chapter 5 focuses on

the basic parameters of antenna with design requirement and consideration. Once the radio

waves are transmitted from the transmit antenna, they propagate from source to destination

over an air interface. Different propagation characteristics determine the flow of signal.

Chapter 6 gives a detailed description of wave propagation characteristics and models.

Part two of the book comprising Chapters 7 to 12 explains the popularly used wireless

system. Cellular telephone system is the most popular wireless system solution with a user

base of about billions around the globe. Although initially designed for providing voice

service, it has expanded to provide voice, video and data service to the registered

subscribers. Due to ever increasing demands of subscribers, this system has evolved

through several generations of standards. Chapters 7 to 10 explain the system architecture,

function of the network element, call flow diagrams, function of radio channels and key

technologies linked with cellular system standards from the second generation to LTE

(Long Term Evolution). Systems for providing wireless data service are fast replacing

wired counterparts. Concepts on Wireless Local Area Network [WLAN] have been

covered in Chapter 11 of the book. In order to provide global coverage, satellite system is

designed. Chapter 12 explains the laws and principles governing satellite system design

and working of Global Positioning System.

Appendix on topics like Software Defined Radio, Cognitive Radio, trunking theory,

sensor network and planar antenna design have been included to make readers aware of the

latest advancements in the field.

Features

The theoretical concepts in the book are supported with over 200 illustrations. These self

explanatory illustrations will help in easy understanding of the topics covered. The text has

been prepared after doing extensive research in this field — at the end of the book, a list of

references is included. The interested reader can go through them for a better grasp over

the wireless domain. Each chapter includes solved numericals, multiple choice questions

and long questions for self examination. The salient points included can be used for last

minute revision of the chapters. At the end, the book includes a database of over 100 open

book questions, over 100 extra MCQ with answers, model question papers with hints
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Preface xxix

and a glossary of definitions, which can be useful for further testing the readers’

understanding of concepts defined within.

Intended Readers

Along with the fundamental concepts of wireless communication, this book describes in

detail the design of wireless system and their standards. It also covers advanced topics

linked with HSUPA, HSDPA, LTE, MIMO, smart antenna, Software Defined Radio,

Cognitive Radio and sensor network. Bridging the gap between fundamentals and the

latest advancements, this book will serve as a complete guide in the wireless

communication domain. The materials covered will not only be helpful for readers of

undergraduate and postgraduate studies who wish to familiarize themselves with the

concepts but also for professionals and training institutes wishing to conduct courses on

wireless communication.
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