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Editorial Review

From the Back Cover

A unified foundation for understanding and building any wireless network.

A true systems approach to wireless networking●

Air interference design and network operation●

Planning, mobility management, radio resources, power management, and security●

3G, WLANs, HIPERLAN, WATM, Bluetooth, WPAN, OFDM, UWB, wireless geolocation, and more●

This is the first book to present a unified common foundation for understanding and building any
contemporary wireless network, voice or data—from PCS to wireless LANs, Bluetooth to IMT-2000 3G.
Using extensive practical examples, Kaveh Pahlavan and Prashant Krishnamurthy present a true systems
approach, illuminating the principles, commonalities, key differences, and specific implementation issues
associated with virtually every leading wireless system. Coverage includes:

Air interference design: wireless medium characteristics, media access, and an exceptionally thorough●

discussion of physical layer issues
Wireless network operation: planning, mobility management, radio resources, power management, and●

security
Implementation of cellular telephone and mobile data networks based on CDMA, TDMA, and GSM●

Key wideband local access technologies: IEEE 802.11 WLANs, HIPERLAN, and connection-based voice-●

oriented WATM
Emerging OFDM and Ultrawideband (UWB) technologies●

Ad hoc networking, Bluetooth, and WPAN●

Wireless geolocation and indoor positioning techniques and systems●

The most detailed discussions of channel characteristics and deployment tools available in any book●

Whether you're an electrical engineer, telecommunications/networking specialist, or software professional,
Principles of Wireless Networks brings together the insights and techniques you need to begin building any
wireless system.
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Preface

Wireless networking has emerged as its own discipline over the past decade. From cellular voice telephony
to wireless access to the Internet and wireless home networking, wireless networks have profoundly
impacted our lifestyle. After a decade of exponential growth, today's wireless industry is one of the largest
industries in the world. At the time of this writing, close to one billion people subscribe to cellular services,
close to 200 billion GSM short messages are exchanged yearly, and the penetration of the cellular telephone
in Finland exceeded 75%, the highest in the world. In response to this growth, a number of universities and
other educational institutions have started wireless research and teaching programs and a number of
engineers and scientists are re-educating themselves in this field. There are a number of recent textbooks in
the general area of networking that also address some aspects of wireless networks. The treatment in these
books is not adequate because design and analysis of wireless networks are very different from wired
networks. In wireless networks the complexity resides in the design of air-interface and support of mobility,
neither of which play a dominant role in wired networks. Therefore, we have always needed a
comprehensive textbook on wireless networks that provides a deeper understanding of the issues specific to
the wireless networks.

In 1995 when wireless networking was an emerging discipline, the principal author, along with Allen
Levesque, wrote the first comprehensive textbook in Wireless Information Networks that addressed cellular
and PCS systems as well as mobile data and wireless LANs. Wireless-related books published prior to that
book were focused on analog cellular systems. Wireless Information Networks covered 2G digital cellular
systems, had significant emphasis on physical layer issues, and was written for students with background in
electrical engineering, especially communications and signal processing. With the growth of the wireless
industry in the latter part of the past decade, several books have emerged that explain the latest developments
of specific standards or groups of standards like GSM, IS-95, W-CDMA, wireless LANs and Bluetooth.
However, there is no textbook that integrates all the aspects of current wireless networks together. In this
book, like the previous book, we address the need for a comprehensive treatment that provides a unified
foundation of principles of all voice- and data-oriented wireless networks. The novelty of this book is that it
covers 3G and wireless broadband ad hoc networking as well as 2G legacy systems, places emphasis on
higher-layer communications issues, and is written for software and systems engineers as well as modern
telecommunications engineers with electrical engineering or computer science backgrounds.

Traditionally, voice-oriented wireless networks have been the focus of books on wireless systems. However,
with the exponential growth of the Internet, wireless data-oriented networks are also becoming very popular.
The third generation (3G) wide area cellular systems are designed to support several hundreds of kbps with
comprehensive coverage and up to 2 Mbps for local selected zones. Even before the emergence of 3G
services, mobile data networks such as the general packet radio service (GPRS) over TDMA systems and
high-speed packet data over CDMA systems are becoming increasingly popular. At the same time, after the
introduction of Bluetooth technology in 1998, local broadband and ad hoc wireless networks have attracted
tremendous attention. This sector of the wireless networking industry includes the traditional wireless local
area networks (WLANs) and the emerging wireless personal area networks (WPANs). Wireless broadband
and ad hoc networking is expected to create a revolution in the future of Internet access, home networking,
and wireless consumer products. While there is a plurality of standards and a differentiation between voice
and data networks, the essential aspects of wireless systems remain the same. We see that wireless networks
share a common foundation in the design of the physical layer, medium access, network planning and



deployment, and network operation. Principles of Wireless Networks: A Unified Approach emphasizes this
similarity hidden in the diversity of wireless networks.

The structure and sequence of material for this book was first formed in a lecture series by the principal
author at Digital Equipment Corporation in 1996. The principal author also taught shorter versions of the
course focused on broadband and ad hoc networking in several conferences and industrial forums. The core
of the book is based on presentation material and reference papers prepared by the principal author for a
course called "Wireless Mobile Data Networks" first taught in spring 1999 as a fourteen-week, 3 hour/week
graduate course at Worcester Polytechnic Institute, Massachusetts. In summer 1999, he also taught another
ten-week, 3 hour/week, version of the course titled "Advances in Wireless Networks" at the University of
Oulu, Finland. The co-author of the book has taught material from this book in spring 2000 and summer
2001 at the University of Pittsburgh in a course entitled Mobile Data Networks. These courses were taught
for students with electrical engineering, computer science, and networking backgrounds, both from the
academia and the industry.

Providing an overall organization for understanding both legacy voice-oriented and emerging data-oriented
wireless networks for a diverse audience comprising managers, engineers, scientists, and students who need
to understand this industry is very challenging. If we provide an in-depth treatment of specific topics related
to the air-interface, such as channel modeling or modem design, we lose the overall systems-engineering
perception. If we avoid the details of air-interface, there will be no wireless content, as this forms the core of
the difference between wireless and wired networks. Our approach has been to try striking a balance between
intuitive understanding of the wireless medium and detailed aspects of the system. We divide the topics in
three categories: (1) overview, comparative evaluation, and logical classification of important standards, (2)
explanation of principles of design and analysis of wireless networks, and (3) detailed description of
important wireless systems. Overview of the popular standards is treated in Chapter one. Principles of
wireless network design and analysis is divided into principles of air-interface design (Chapters 2-4) and
principles of network deployment and operation (Chapters 5-6). System descriptions are divided into two
parts covering legacy wide area wireless networks (Chapters 7-9) and emerging broadband local and ad hoc
wireless networks (Chapters 10-14). The partitioned structure of the book allows flexibility in teaching the
material and makes it easier for the text to be used as a reference book as well. Therefore, depending on
selection of the material, depth of the coverage, and background of the students, this book can be used for
senior undergraduate or first- or second-year graduate courses in computer science (CS),
telecommunications, electrical and computer engineering (ECE), or electrical engineering (EE) departments
as one course or a sequence of two courses.

In the last offering of the course at WPI to ECE and CS students, the first two weeks were devoted to the
introduction of wireless networks. The first week was a lecture entitled "Overview of Wireless Networks"
from Chapter 1 that provided the overall structure of the standards and trends in wireless networks. The
second week was a lecture on "Overview of Networking Aspects" from Chapter 5 that clarified the technical
issues that are related to wireless networks. The next part of the course (about six weeks) involved the
detailed technical aspects of wireless networks. This part began with a lecture on "Characteristics of Wireless
Medium" from Chapter 2. The next lectures in this sequence were from Chapter 5, "Principles of Network
Planning" that spanned two weeks. This was followed by "PHY Layer Alternatives" from Chapter 3 that
together with the next lecture on "Medium Access Alternatives" took three weeks. At this stage students
were ready to understand the details of standards so that a two-week lecture on "GSM--An Example of
TDMA Technology" could follow. This was a detailed treatment of an overall structure of GSM from
Chapter 7. This lecture was followed by a one-week lecture on "CDMA Technology: IS-95 and IMT-2000"
from Chapter 8. Wireless broadband and ad hoc networks formed the last four weeks of the course with the
first lecture on "Wireless LANs and IEEE 802.11" from Chapters 10 and 11 followed by a one-week lecture
from Chapters 12 and 13 on "Voice-Oriented HIPERLAN-2 and Bluetooth." We spent approximately two



weeks on administration of the exams and presentations by students. The students had weekly homework
that consisted of a set of questions and some problems relevant to the lecture. They were also required to do
a mandatory project on handoff and an optional term paper.

The Finnish version taught at the University of Oulu to EE and CS students roughly covered the same
material in ten three-hour lectures. In a period of several months after the lectures, two examinations were
arranged, and the students performed a project mandated for completion of the course. The emphasis on
lectures in Finland was on the last part of the book as students had prior exposure to GSM and W-CDMA
systems. The principal author has also used the last five chapters of this book with parts of Stalling's book
Local & Metropolitan Area Networks in a 30-hour lecture course entitled "Wired and Wireless LANs" at the
University of Oulu for students from university and the industry in the summer of 2001. The flexibility in
using the book can be seen from the course "Mobile Data Networks" taught by the co-author of the book in
spring 2000 and summer 2001 at the University of Pittsburgh. The course spanned a quick review o...

Users Review

From reader reviews:

Maureen Jones:

Do you have favorite book? In case you have, what is your favorite's book? E-book is very important thing
for us to know everything in the world. Each publication has different aim or goal; it means that reserve has
different type. Some people feel enjoy to spend their time for you to read a book. They are reading whatever
they consider because their hobby is definitely reading a book. Why not the person who don't like studying a
book? Sometime, man or woman feel need book if they found difficult problem or perhaps exercise. Well,
probably you should have this Principles of Wireless Networks: A Unified Approach (Prentice Hall
Communications Engineering and Emerging Technologies Series).

Clair Lemanski:

Nowadays reading books become more and more than want or need but also work as a life style. This
reading addiction give you lot of advantages. The advantages you got of course the knowledge the particular
information inside the book that will improve your knowledge and information. The details you get based on
what kind of e-book you read, if you want drive more knowledge just go with knowledge books but if you
want sense happy read one having theme for entertaining such as comic or novel. Typically the Principles of
Wireless Networks: A Unified Approach (Prentice Hall Communications Engineering and Emerging
Technologies Series) is kind of reserve which is giving the reader erratic experience.

Robert Hicks:

Principles of Wireless Networks: A Unified Approach (Prentice Hall Communications Engineering and
Emerging Technologies Series) can be one of your beginner books that are good idea. All of us recommend
that straight away because this guide has good vocabulary that can increase your knowledge in language,
easy to understand, bit entertaining but still delivering the information. The author giving his/her effort to get
every word into delight arrangement in writing Principles of Wireless Networks: A Unified Approach
(Prentice Hall Communications Engineering and Emerging Technologies Series) however doesn't forget the
main position, giving the reader the hottest along with based confirm resource data that maybe you can be



one of it. This great information can easily drawn you into completely new stage of crucial imagining.

Chris Wolf:

Are you kind of occupied person, only have 10 or maybe 15 minute in your time to upgrading your mind
expertise or thinking skill perhaps analytical thinking? Then you are receiving problem with the book as
compared to can satisfy your short time to read it because this time you only find reserve that need more time
to be examine. Principles of Wireless Networks: A Unified Approach (Prentice Hall Communications
Engineering and Emerging Technologies Series) can be your answer mainly because it can be read by
anyone who have those short spare time problems.
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