Radio Engineering For Wireless Communication And
Sensor Applications Artech House Le Communications
Series

This book provides a fundamental and practical introductionto radio frequency and
microwave engineering and physical aspectsof wireless communication In this book,
the author addresses a wide range ofradio-frequency and microwave topics with
emphasis on physicalaspects including EM and voltage waves, transmission lines,
passivecircuits, antennas, radio wave propagation. Up-to-date RF designtools like RF
circuit simulation, EM simulation and computerizedsmith charts, are used in various
examples to demonstrate how thesemethods can be applied effectively in RF
engineering practice. Design rules and working examples illustrate the theoreticalparts.
The examples are close to real world problems, so the readercan directly transfer the
methods within the context of their ownwork. At the end of each chapter a list of
problems is given inorder to deepen the reader’s understanding of the chaptermaterial
and practice the new competences. Solutions are availableon the author’s website.
Key Features: Presents a wide range of RF topics with emphasis on physicalaspects
e.g. EM and voltage waves, transmission lines, passivecircuits, antennas Uses various
examples of modern RF tools that show how themethods can be applied productively in
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RF engineering practice Incorporates various design examples using circuit
andelectromagnetic (EM) simulation software Discusses the propagation of waves: their
representation, theireffects, and their utilization in passive circuits and
antennastructures Provides a list of problems at the end of each chapter Includes an
accompanying website containing solutions to theproblems (http:\\www.fh-
dortmund.de\gustrau_rf _textbook) This will be an invaluable textbook for bachelor
andmasters students on electrical engineering courses(microwave engineering, basic
circuit theory and electromagneticfields, wireless communications). Early-stage RF
practitioners,engineers (e.g. application engineer) working in this area willalso find this
book of interest.

During 12-15 of September 1999, 10th International Symposium on P- sonal, Indoor
and Mobile Radio Communications (PIMRC’99) was held in Osaka Japan, and it was
really a successful symposium that accommodated more than 600 participants from
more than 30 countries and regions. PIMRC is really well organized annual symposium
for wireless multimedia commu- cation systems, in which, various up-to-date topics are
discussed in the invited talk, panel discussions and tutorial sessions. One of the unique
features of the PIMRC is that PIMRC is continuing to publish, from Kluwer Academic
Publishers since 1997, a book that collects the hottest topics discussed in PIMRC. In
PIMRC’97, Invited talks were sum- rized in “Wireless Communications —TDMA versus
CDMA — (ISBN 0-7923- 8005-3),” and it was published just beforePIMRC’97. This
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book was also distributed to all the PIMRC’97 participants as a part of proceedings for
the conference. In PIMRC’98, extendedversion of the invited papers were s- marized in
Wireless Multimedia Network Technologies (ISBN 0-7923-8633- 7) and published in
September 1999, which is almost the same timing for the PIMRC’99. In the case of
PIMRC’99, to produce more informative book, we have - lected topics that attracted
many PIMRC’99 participants during the conf- ence, and invited prospective authors not
only from the invited speakers but also from tutorial speakers, panel organizers,
panelists, and some other exc- lent PIMRC’99 participants.
Using a systems framework, this textbook clearly explains how individual elements
contribute to the overall performance of a radio system.
This book provides the reader with a complete coverage of radio resource management
for 3G wireless communications Systems Engineering in Wireless Communications
focuses on the area of radio resource management in third generation wireless
communication systems from a systems engineering perspective. The authors provide
an introduction into cellular radio systems as well as a review of radio resource
management issues. Additionally, a detailed discussion of power control, handover,
admission control, smart antennas, joint optimization of different radio resources , and
cognitive radio networksis offered. This book differs from books currently available, with
its emphasis on the dynamical issues arising from mobile nodes in the network. Well-
known control techniques, such as least squares estimation, PID control, Kalman filers,
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adaptive control, and fuzzy logic are used throughout the book. Key Features: Covers
radio resource management of third generation wireless communication systems at a
systems level First book to address wireless communications issues using systems
engineering methods Offers the latest research activity in the field of wireless
communications, extending to the control engineering community Includes an
accompanying website containing MATLAB™/SIMULINK™ exercises Provides
illustrations of wireless networks This book will be a valuable reference for graduate
and postgraduate students studying wireless communications and control engineering
courses, and R&D engineers.
This book is intended for senior undergraduate and graduate students as well as
practicing engineers who are involved in design and analysis of radio frequency (RF)
circuits. Fully-solved, tutorial-like examples are used to put into practice all major topics
required to understand the principles underlying the main sub-circuits required to
design an RF transceiver and the whole communication system. Starting with review of
principles in electromagnetic (EM) transmission and signal propagation, through
detailed practical analysis of RF amplifier, mixer, modulator, demodulator, and oscillator
circuit topologies, all the way to the system communication theory behind the RF
transceiver operation, this book systematically covers all relevant aspects in a way that
Is suitable for a single semester university level course. Readers will benefit from the
author’s sharp focus on radio receiver design, demonstrated through hundreds of fully-
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solved, realistic examples, as opposed to texts that cover many aspects of electronics
and electromagnetic without making the required connection to wireless communication
circuit design.
Step-by-step tutorial to master current design techniques for wireless communication
systems The Third Edition of Radio System Design for Telecommunications brings this
highly acclaimed book fully up to date with the latest technological advances and new
applications. At the same time, the hallmarks of the previous editions, including the
text's popular tutorial presentation, have been retained. Readers therefore get all the
tools and guidance they need to master an essential set of current design techniques
for radio systems that operate at frequencies of 3 MHz to 100 GHz. Using simple
mathematics, the author illustrates design concepts and applications. The book's logical
organization, beginning with a discussion of radio propagation problems, enables
readers to progressively develop the skills and knowledge needed to advance in the
text. Topics that are new to the Third Edition include: Chapter devoted to wireless LANs
(WLANS) as detailed in IEEE 802.11 Subsections covering IEEE 802.15, 802.16,
802.20, and the wireless metropolitan area network (WMAN) WiFi, WiMax, and UWB
applications that have recently experienced explosive growth Broadband radio in
telecommunications, as well as offset frequency division multiplex (OFDM), a new
technique for transmitting information in an interference environment The use of very
small aperture satellite terminal (VSAT) systems as an economical alternative to public
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switched telecommunication networks (PSTN) Review questions and problems at the
end of each chapter engage readers' newfound skills and knowledge and help them
assess whether they are ready to progress to the next chapter. References are
provided for readers who want to investigate particular topics in greater depth. Students
in wireless telecommunications will find the book's tutorial style ideal for learning all the
ins and outs of radio system design, whereas professionals in the industry will want to
refer to the Third Edition for its clear explanations of the latest technology and
applications.
The book 'Radio Engineering and Antennas' is intended as a ready reference, study
guide and a one-stop source for wireless communications professionals, practicing
telecommunication engineers, technology professionals, engineering graduates and
students. The guiding principle in writing this book is, to provide a simplified
understanding of various concepts in the field of wireless communications, with a
special emphasis on their practical application to the wireless communication standards
that are practiced currently around the world, such as WiFi, WiMax, GSM, CDMA, and
LTE. The general flow of various topics is to begin with a review of the basics, and then
move on to current application of wireless technologies through practical examples and
illustrations. This book serves as an excellent companion to learning webinars offered
on the web site uspurtek.com. These webinars are conducted via live and interactive
online sessions by experienced instructors and are based on the contents of this book.
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The book and the webinars can be used in conjunction to study for the 'Radio
Engineering and Antennas' section of the IEEE WCET (Wireless Communication
Engineering Technologies) certification exam, which is required to earn the IEEE WCP
(Wireless Communications Professional) credential. A list of acronyms, bibliography
and web sites, is included at the end of the book for quick reference. Please visit http:
/lwww.uspurtek.com for more information.
WIRELESS COMMUNICATION SIGNALS A practical guide to wireless communication
systems and concepts Wireless technologies and services have evolved significantly
over the last couple of decades, and Wireless Communication Signals offers an
important guide to the most recent advances in wireless communication systems and
concepts grounded in a practical and laboratory perspective. Written by a noted expert
on the topic, the book provides the information needed to model, simulate, test, and
analyze wireless system and wireless circuits using modern instrumentation and
computer aided design software. Designed as a practical resource, the book provides a
clear understanding of the basic theory, software simulation, hardware test, and
modeling, system component testing, software and hardware interactions and co-
simulations. This important book: Provides organic and harmonized coverage of
wireless communication systems Covers a range of systems from radio hardware to
digital baseband signal processing Presents information on testing and measurement of
wireless communication systems and subsystems Includes MATLAB file codes Written
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for professionals in the communications industry, technical managers, and researchers
in both academia and industry. Wireless Communication Signals introduces wireless
communication systems and concepts from both a practical and laboratory perspective.
Do you need to design efficient wireless communications systems? This unique text provides
detailed coverage of radio resource allocation problems in wireless networks and the
techniques that can be used to solve them. Covering basic principles and mathematical
algorithms, and with a particular focus on power control and channel allocation, you will learn
how to model, analyze, and optimize the allocation of resources in both physical and data link
layers, and for a range of different network types. Both established and emerging networks are
considered, including CDMA and OFDMA wireless networks, relay-based wireless networks,
and cognitive radio networks. Numerous exercises help you put knowledge into practice, and
provide the tools needed to address some of the current research problems in the field. This is
an essential reference whether you are a graduate student, researcher or industry professional
working in the field of wireless communication networks.

For cellular radio engineers and technicians. The leading book on wireless communications
offers a wealth of practical information on the implementation realities of wireless
communications. This book also contains up-to-date information on the major wireless
communications standards from around the world. Covers every fundamental aspect of
wireless communications, from cellular system design to networking, plus world-wide
standards, including ETACS, GSM, and PDC. .

The ultimate reference on wireless technology—nowupdated and revised Fully updated to
incorporate the latest developments andsgggrlg%%ds in the field, A Guide to the Wireless



EngineeringBody of Knowledge, Second Edition provides industryprofessionals with a one-stop
reference to everything they need todesign, implement, operate, secure, and troubleshoot
wirelessnetworks. Written by a group of international experts, the book offers anunmatched
breadth of coverage and a unique focus on real-worldengineering issues. The authors draw
upon extensive experience inall areas of the technology to explore topics with proven
practicalapplications, highlighting emerging areas such as Long TermEvolution (LTE) in
wireless networks. The new edition is thoroughlyrevised for clarity, reviews wireless
engineering fundamentals, andfeatures numerous references for further study. Based on the
areas of expertise covered in the IEEE WirelessCommunication Engineering Technologies
(WCET) exam, this bookexplains: Wireless access technologies, including the latest in
mobilecellular technology Core network and service architecture, including importantprotocols
and solutions Network management and security, from operations process modelsto key
security issues Radio engineering and antennas, with specifics on radiofrequency propagation
and wireless link design Facilities infrastructure, from lightning protection tosurveillance
systems With this trusted reference at their side, wirelesspractitioners will get up to speed on
advances and best practicesin the field and acquire the common technical language and
toolsneeded for working in different parts of the world.

Radio Engineering for Wireless Communication and Sensor ApplicationsArtech House
Today’s wireless services have come a long way since the roll out of the conventional voice-
centric cellular systems. The demand for wireless access in voice and high rate data multi-
media applications has been increasing. New generation wireless communication systems are

aimed at accommodating this demand through better resource management and improved
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transmission technologies. The interest in increasing Spectrum Access and improving
Spectrum Efficiency combined with both the introduction of Software Defined Radios and the
realization that machine learning can be applied to radios has created new intriguing
possibilities for wireless radio researchers. This book is aimed to discuss the cognitive radio,
software defined radio (SDR), and adaptive radio concepts from several aspects. Cognitive
radio and cognitive networks will be investigated from a broad aspect of wireless
communication system enhancement while giving special emphasis on better spectrum
utilization. Applications of cognitive radio, SDR and cognitive radio architectures, spectrum
efficiency and soft spectrum usage, adaptive wireless system design, measurements and
awareness of various parameters including interference temperature and geo-location
information are some of the important topics that will be covered in this book. Cognitive Radio,
Software Defined Radio, and Adaptive Wireless Systems is intended to be both an introductory
technology survey/tutorial for beginners and an advanced mathematical overview intended for
technical professionals in the communications industry, technical managers, and researchers
in both academia and industry.

The book introduces the basic foundations of high mathematics and vector algebra. Then, it
explains the basic aspects of classical electrodynamics and electromagnetism. Based on such
knowledge readers investigate various radio propagation problems related to guiding
structures connecting electronic devices with antenna terminals placed at the different radar
systems. It explains the role of antennas in process of transmission of radio signals between
the terminals. Finally, it shows the relation between the main operational charactistics of each

kind of radar and the corresponding knowledge obtained from the previous chapters.
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A comprehensive evaluation of Fi-Wi, enabling readersto design links using channel estimation
and equalizationalgorithms This book provides a detailed study of radio over fiber (ROF)based
wireless communication systems, otherwise called fiberwireless (Fi-Wi) systems. This is an
emerging hot topic where theabundant bandwidth of optical fiber is directly combined with
theflexibility and mobility of wireless networks to provide broadbandconnectivity. Its application
is increasing because of thegrowing demand for broadband wireless services. In such a
systemthe transmission of the radio signals over a fiber is an importanttask. This book provides
substantial material on the radio overfiber part of the complete fiber-wireless system, including
newresearch results on the compensation methods. The early chapters provide fundamental
knowledge required for anon-expert engineering professional as well as senior/graduatelevel
students to learn this topic from scratch. The latter part ofthe book covers advanced topics
useful for researchers and seniorstudents. Therefore, this book provides a
comprehensiveunderstanding of the system for readers who will gain enoughknowledge to
design Fi-Wi links of their own by learning how todevelop Fi-Wi channel estimation and
equalization algorithms. Thisconcept is completely novel in current literature and has
beenpatented by the author. Readers are expected to have a basic understanding of
fiberoptics and wireless communications to easily follow the book and toappreciate the
concepts. Basics of the Fi-Wi system and signalprocessing approaches are clearly explained.
It covers amultidisciplinary topic and acts as a bridge between optical andwireless
communication domains. In the increasingly demandingtelecommunications profession,
engineers are expected to haveknowledge in both optical and wireless communications and

expecteddesign combined/hybrid systems. Hence, the book is written in sucha way that both
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optical and wireless professionals will be able toeasily understand and perceive the concepts.
follows a logical process from basic principles through toadvanced topics, providing a wide
range of interest forresearchers, practicing engineers, students, and those required tobuild
such networks explains detailed system design concepts and the limitationsand advantages in
each configuration, appealing to designengineers, and largely avoiding system specifics
demonstrates the author’s exclusive patent, showing howto develop baseband signal
processing algorithms for Fi-Wi systems,which is a key requirement for the successful
deployment of Fi-Wisystems contains tables, numerical examples and case studies,facilitating
a good quantitative understanding of the topic

This book is for RF Engineers and, in particular, those engineers focusing mostly on RF
systems and RFIC design. The author develops systematic methods for RF systems design,
complete with a comprehensive set of design formulas. Its focus on mobile station transmitter
and receiver system design also applies to transceiver design of other wireless systems such
as WLAN. This comprehensive reference work covers a wide range of topics from general
principles of communication theory, as it applies to digital radio designs to specific examples
on implementing multimode mobile systems.

With the increasing need for more effective and efficient responses to man-made
and natural public safety threats, the necessity for improved private mobile and
commercial wireless digital communication systems has become apparent. This
one-of-a-kind resource describes today's public safety communication

requirements and radio systems from a technical perspective, and shows you
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how communication systems are evolving to meet the growing demands of
multimedia wireless applications.

Based on the popular Artech House classic, Digital Communication Systems
Engineering with Software-Defined Radio, this book provides a practical
approach to quickly learning the software-defined radio (SDR) concepts needed
for work in the field. This up-to-date volume guides readers on how to quickly
prototype wireless designs using SDR for real-world testing and experimentation.
This book explores advanced wireless communication techniques such as
OFDM, LTE, WLA, and hardware targeting. Readers will gain an understanding
of the core concepts behind wireless hardware, such as the radio frequency front-
end, analog-to-digital and digital-to-analog converters, as well as various
processing technologies. Moreover, this volume includes chapters on timing
estimation, matched filtering, frame synchronization message decoding, and
source coding. The orthogonal frequency division multiplexing is explained and
details about HDL code generation and deployment are provided. The book
concludes with coverage of the WLAN toolbox with OFDM beacon reception and
the LTE toolbox with downlink reception. Multiple case studies are provided
throughout the book. Both MATLAB and Simulink source code are included to

assist readers with their projects in the field.
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A comprehensive introduction to the fundamentals of design and applications of
wireless communications Wireless Communications Systems starts by explaining
the fundamentals needed to understand, design, and deploy wireless
communications systems. The author, a noted expert on the topic, explores the
basic concepts of signals, modulation, antennas, and propagation with a
MATLAB emphasis. The book emphasizes practical applications and concepts
needed by wireless engineers. The author introduces applications of wireless
communications and includes information on satellite communications, radio
frequency identification, and offers an overview with practical insights into the
topic of multiple input multiple output (MIMO). The book also explains the security
and health effects of wireless systems concerns on users and designers.
Designed as a practical resource, the text contains a range of examples and
pictures that illustrate many different aspects of wireless technology. The book
relies on MATLAB for most of the computations and graphics. This important text:
Reviews the basic information needed to understand and design wireless
communications systems Covers topics such as MIMO systems, adaptive
antennas, direction finding, wireless security, internet of things (IoT), radio
frequency identification (RFID), and software defined radio (SDR) Provides

examples with a MATLAB emphasis to a}id comprehension Includes an online
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solutions manual and video lectures on selected topics Written for students of
engineering and physics and practicing engineers and scientists, Wireless
Communications Systems covers the fundamentals of wireless engineering in a
clear and concise manner and contains many illustrative examples.

This book is intended for senior undergraduate and graduate students as well as
practicing engineers who are involved in design and analysis of radio frequency
(RF) circuits. Detailed tutorials are included on all major topics required to
understand fundamental principles behind both the main sub-circuits required to
design an RF transceiver and the whole communication system. Starting with
review of fundamental principles in electromagnetic (EM) transmission and signal
propagation, through detailed practical analysis of RF amplifier, mixer, modulator,
demodulator, and oscillator circuit topologies, all the way to the basic system
communication theory behind the RF transceiver operation, this book
systematically covers all relevant aspects in a way that is suitable for a single
semester university level course. Offers readers a complete, self-sufficient tutorial
style textbook; Includes all relevant topics required to study and design an RF
receiver in a consistent, coherent way with appropriate depth for a one-semester
course; The labs and the book chapters are synchronized throughout a 13-week

semester so that the students first study/zeéach sub-circuit and the related theory in
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class, practice problems, work out design details and then build and test the sub-
circuit in the lab, before moving onto the next chapter; Includes detailed
derivations of all key equations related to new concepts.

This authoritative resource describes how to assess and mitigate RF interference
in radio systems and presents effective methods to identify and resolve RFI
before, during and after its appearance. Authored by a leading authority in the
field, this book provides engineers and managers with the knowledge they need
in the control of Radio Frequency Interference. Readers find practical guidance in
an array of critical areas, including engineering of radiocommunication and
wireless systems in light of RFI, identifying RFI modes, electromagnetic
compatibility and spectrum sharing. Key concepts in evaluating radio frequency
interference, propagation on obstructed paths, interference protection radio and
RFI resolution and mitigation techniques such as filtering, spectral capture,
radiolocation, cancellation and cognitive radio are covered in this book. This book
concludes with prospective for RFI resolution in future radiocommunication
systems.

The Complete “Tool Kit for the Hottest Area in RF/Wireless Design! Short-range
wireless—communications over distances of less than 100 meters—is the most

rapidly growing segment of RF/wireIeSSGEQgineering. Alan Bensky is an
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internationally recognized expert in short-range wireless, and this new edition of
his bestselling book is completely revised to cover the latest developments in this
fast moving field. You'll find coverage of such cutting-edge topics as: ¢
architectural trends in RF/wireless integrated circuits « compatibility and conflict
iIssues between different short-range wireless systems ¢ “Zigbee and related new
IEEE standards for short-range communications ¢ latest U.S. and international
regulatory standards for spread spectrum, ultra wideband, and other advanced
communications technigues Alan Bensky also thoroughly discusses the
fundamentals of radio signal propagation, communications protocols and
modulation methods, information theory, antennas and transmission lines,
receivers, transmitters, radio system design, and how to successfully implement
a short-range wireless system. All material has been carefully updated and
revised to make it as technically up-to-the-minute as possible. You'll also find
coverage of Bluetooth, “Wi-Fi and related 802.11 variants, digital modulation
methods, and other essential information for planning and designing short-range
wireless hardware and networks. This new edition will, like the first edition, be an
invaluable reference for engineers and technical professionals who design,
support, market, and maintain short-range wireless communications systems. No

other book contains EVERYTHING pertz/aziping to short-range wireless design.
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Covers all the hot topics like 802.11, Zigbee, Wi-Fi and Bluetooth.

Radio Propagation and Adaptive Antennas for Wireless Communication
Networks, 2nd Edition, presents a comprehensive overview of wireless
communication system design, including the latest updates to considerations of
over-the-terrain, atmospheric, and ionospheric communication channels. New
features include the latest experimentally-verified stochastic approach, based on
several multi-parametric models; all-new chapters on wireless network
fundamentals, advanced technologies, and current and modern multiple access
networks; and helpful problem sets at the conclusion of each chapter to enhance
clarity. The volume’s emphasis remains on a thorough examination of the role of
obstructions on the corresponding propagation phenomena that influence the
transmission of radio signals through line-of-sight (LOS) and non-line-of-sight
(NLOS) propagation conditions along the radio path between the transmitter and
the receiver antennas—and how adaptive antennas, used at the link terminals,
can be used to minimize the deleterious effects of such obstructions. With its
focus on 3G, 4G, MIMO, and the latest wireless technologies, Radio Propagation
and Adaptive Antennas for Wireless Communication Networks represents an
invaluable resource to topics critical to the design of contemporary wireless

communication systems. Explores novel wireless networks beyond 3G, and
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advanced 4G technologies, such as MIMO, via propagation phenomena and the
fundamentals of adapted antenna usage. Explains how adaptive antennas can
improve GoS and QoS for any wireless channel, with specific examples and
applications in land, aircraft and satellite communications. Introduces new
stochastic approach based on several multi-parametric models describing
various terrestrial scenarios, which have been experimentally verified in different
environmental conditions New chapters on fundamentals of wireless networks,
cellular and non-cellular, multiple access networks, new applications of adaptive
antennas for positioning, and localization of subscribers Includes the addition of
problem sets at the end of chapters describing fundamental aspects of wireless
communication and antennas.

This book is intended for senior undergraduate and graduate students as well as
practicing engineers who are involved in design and analysis of radio frequency
(RF) circuits. Detailed tutorials are included on all major topics required to
understand fundamental principles behind both the main sub-circuits required to
design an RF transceiver and the whole communication system. Starting with
review of fundamental principles in electromagnetic (EM) transmission and signal
propagation, through detailed practical analysis of RF amplifier, mixer, modulator,

demodulator, and oscillator circuit topolo/gies, all the way to the system
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communication theory behind the RF transceiver operation, this book
systematically covers all relevant aspects in a way that is suitable for a single

semester university level course.

Presents state-of-the-art research on green radio communications and networking technology
to researchers and professionals working in wireless communication.

This book covers the basic principles for understanding radio wave propagation for common
frequency bands used in radio-communications. This includes achievements and
developments in propagation models for wireless communication. This book is intended to
bridge the gap between the theoretical calculations and approaches to the applied procedures
needed for radio links design in a proper manner. The authors emphasize propagation
engineering by giving fundamental information and explain the use of basic principles together
with technical achievements. This new edition includes additional information on radio wave
propagation in guided media and technical issues for fiber optics cable networks with several
examples and problems. This book also includes a solution manual - with 90 solved examples
distributed throughout the chapters - and 158 problems including practical values and
assumptions.

This textbook takes a unified view of the fundamentals of wireless communication and explains
cutting-edge concepts in a simple and intuitive way. An abundant supply of exercises make it
ideal for graduate courses in electrical and computer engineering and it will also be of great
interest to practising engineers.

Finally, here is a single volume containing all of the engineering information needed to
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successfully design and implement any type of wireless network! Author Dan Dobkin covers
every aspect of RF engineering necessary for wireless networks. He begins with a review of
essential math and electromagnetic theory followed by thorough discussions of multiplexing,
modulation types, bandwidth, link budgets, network concepts, radio system architectures, RF
amplifiers, mixers and frequency conversion, filters, single-chip radio systems, antenna theory
and designs, signal propagation, as well as planning and implementing wireless networks for
both indoor and outdoor environments. The appendices contain such vital data as U.S.,
European, and Japanese technical and regulatory standards for wireless networks,
measurements in wireless networks, reflection and matching of transmission lines, determining
power density, and much more. No matter what type of wireless network you
design—Bluetooth, UWB, or even metropolitan area network (MAN)—this book is the one
reference you can’t do without! The A-to-Z guide to wireless network engineering—covers
everything from basic electromagnetic theory to modulation techniques to network planning
and implementation! Engineering and design principles covered are applicable to any type of
wireless network, including 802.11, 802.16, 802.20, and Bluetooth. Discusses state-of-the-art
modulation techniques such as ultra wideband (UWB) and orthogonal frequency-division
multiplexing (OFDM).

Covering a wide range of application areas, from wireless communications and navigation, to
sensors and radar, this practical resource offers you the first comprehensive, multidisciplinary
overview of radio engineering. You learn important techniques to help you with the generation,
control, detection and utilization of radio waves, and find detailed guidance in radio link,

amplifier, and antenna design. The book approaches relevant problems from both
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electromagnetic theory based on Maxwell's equations and circuit theory based on Kirchoff's
and Ohm's laws, including brief introductions to each theory.

This book introduces Radio Frequency Cell Site Engineering to a broad audience. The author
blends theory and practice to bring readers up-to-date in key concepts, underlying principles
and practical applications of wireless communications. The presentation is designed to be
easily accessible, minimizing mathematics and maximizing visuals.

Updated and expanded, Physical Principles of Wireless Communications, Second Edition
illustrates the relationship between scientific discoveries and their application to the invention
and engineering of wireless communication systems. The second edition of this popular
textbook starts with a review of the relevant physical laws, including Planck’s Law of
Blackbody Radiation, Maxwell’s equations, and the laws of Special and General Relativity. It
describes sources of electromagnetic noise, operation of antennas and antenna arrays,
propagation losses, and satellite operation in sufficient detail to allow students to perform their
own system designs and engineering calculations. lllustrating the operation of the physical
layer of wireless communication systems—including cell phones, communication satellites, and
wireless local area networks—the text covers the basic equations of electromagnetism, the
principles of probability theory, and the operation of antennas. It explores the propagation of
electromagnetic waves and describes the losses and interference effects that waves encounter
as they propagate through cities, inside buildings, and to and from satellites orbiting the earth.
Important natural phenomena are also described, including Cosmic Microwave Background
Radiation, ionospheric reflection, and tropospheric refraction. New in the Second Edition:

Descriptions of 3G and 4G cell phone systems Discussions on the relation between the basic
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laws of quantum and relativistic physics and the engineering of modern wireless
communication systems A new section on Planck’s Law of Blackbody Radiation Expanded
discussions on general relativity and special relativity and their relevance to GPS system
design An expanded chapter on antennas that includes wire loop antennas Expanded
discussion of shadowing correlations and their effect on cell phone system design The text
covers the physics of Geostationary Earth Orbiting satellites, Medium Earth Orbiting satellites,
and Low Earth Orbiting satellites enabling students to evaluate and make first order designs of
SATCOM systems. It also reviews the principles of probability theory to help them accurately
determine the margins that must be allowed to account for statistical variation in path loss. The
included problem sets and sample solutions provide students with the understanding of
contemporary wireless systems needed to participate in the development of future systems.
The Technician's Radio Receiver Handbook is an invaluable tool for anyone involved in the
technologies of wireless, cellular telephone, telecommunications, avionics, and other forms of
electronic communication using radio waves. The market demand for and use of wireless and
telecommunication technology has increased dramatically over the past decade, leaving many
technicians and other communications professionals with the need for accurate information on
how the newest equipment works and how to fix any problems that arise. Joe Carr, a notable
author in the amateur radio and communications markets, explains both the new and old
technologies, the science behind the scenes, as well as troubleshooting techniques not found
in any other book. The book will also have a companion website including helpful calculation
software, customizable spreadsheets, and much more. Written for technicians and hands-on

practitioners in clear, easy-to-read text with many detailed illustrations Contains information on
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cutting-edge receiver equipment as well as the most popular types used today in a variety of
markets Destined to be a constant reference and superb training guide for anyone interested in
communications technology

To build wireless systems that deliver maximum performance and reliability, engineers need a
detailed understanding of radio propagation. Drawing on over 15 years of experience, leading
wireless communications researcher Henry Bertoni presents the most complete discussion of
techniques for predicting radio propagation ever published. From its insightful introduction on
spectrum reuse to its state-of-the-art real-world models for buildings, terrain, and foliage, Radio
Propagation for Modern Wireless Systems delivers invaluable information for every wireless
system designer. Coverage provides: A door to the understanding of radio wave propagation
for the wireless channel. In-depth study of the effects on path loss of buildings, terrain, and
foliage. A unified view of key propagation effects in narrowband and wideband systems,
including spatial variation, angle of arrival, and delay spread. Readable account of diffraction at
building corners, with worked out examples. Never-before-published coverage of mobile-to-
mobile path loss in cities. Effective new ray-based models for site-specific predictions and
simulation of channel statistics. Simulations of fast fading and shadow loss. From start to
finish, Radio Propagation for Modern Wireless Systems presents sophisticated models—and
compares their results with actual field measurements. With thorough coverage and extensive
examples from both narrowband and wideband systems, it can help any wireless designer
deliver more powerful, cost-effective services.

Short-range Wireless Communication, Third Edition, describes radio theory and applications

for wireless communication with ranges of centimeters to hundreds of meters. Topics covered
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include radio wave propagation, the theory of antennas and transmission lines, architectures of
transmitters, and radio system design guidelines as a function of basic communication
parameters, such as sensitivity, noise and bandwidth. Topics new to this edition include MIMO,
metamaterials, inductance coupling for loop antennas, very high throughput Wi-Fi
specifications, Bluetooth Low Energy, expanded coverage of RFID, wireless security, location
awareness, wireless sensor networks, Internet of Things, millimeter wave and optical short-
range communications, body area networks, energy harvesting, and more. Engineers,
programmers, technicians and sales management personnel who support short-range wireless
products will find the book a comprehensive and highly readable source to boost on-the-job
performance and satisfaction. Presents comprehensive, up-to-date coverage of short-range
wireless technologies Provides an in-depth explanation of wave propagation and antennas
Describes communication system components and specifications, including transmitters,
receivers, frequency synthesizers, sensitivity, noise, distortion, and more Includes an
introduction to error detection and correction

Taking a coherent and logical approach, this book describesthe potential use of co-ordinated
multipoint systems supportedby radio over fiber. It covers an impressive breadth of
topics,ranging from components, subsystem and system architecture, tonetwork management
and business perspectives. The authors showthe importance of radio over fiber in eliminating
or mitigatingagainst the current, perceived barriers to the use of co-ordinatedmultipoint, and
the drivers for standardisation activities infuture mobile/wireless systems over the next few
years. The book brings together the system concept for centralizedprocessing, including what

is required for co-existence with legacywireless systems, the algorithms that can be used for
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improvingwireless bandwidth utilization at physical and MAC layers and theradio over fiber
network and link design necessary to support thewireless system. Other important research is
alsocovered as the authors look at compensating for radio over fiberimpairments and providing
simple network managementfunctions. A study of service provision and the businesscase for
such a future wireless system is also fullyconsidered. This book comes at an important time for
future wireless systemswith standardization of fourth generation wireless systems stillongoing.
The content enables readers to make key decisions aboutfuture standardisation and their own
research work. The businessanalysis also makes the book useful to those involved in
decidingthe future directions of telecoms organisations. This informationwill be core to their
decision-making as it provides technicalknowledge of the state-of-the-art but also system level
assessmentsof what is possible in a business environment.

Covering a wide range of application areas, from wireless communications and navigation, to
sensors and radar, this practical resource offers you the first comprehensive, multidisciplinary
overview of radio engineering. You learn important techniques to help you with the generation,
control, detection and utilization of radio waves, and find detailed guidance in radio link,
amplifier, and antenna design. The book approaches relevant problems from both
electromagnetic theory based on MaxwellOCOs equations and circuit theory based on
KirchoffOCOs and OhmOCOs laws, including brief introductions to each theory."”

A broad introduction to the fundamentals of wirelesscommunication engineering technologies
Covering both theory and practical topics, Fundamentals ofWireless Communication
Engineering Technologies offers a soundsurvey of the major industry-relevant aspects of

wirelesscommunication engineering technologies. Divided into four mainsections, the book
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examines RF, antennas, and propagation; wirelessaccess technologies; network and service
architectures; and othertopics, such as network management and security, policies
andregulations, and facilities infrastructure. Helpfulcross-references are placed throughout the
text, offeringadditional information where needed. The book provides: Coverage that is closely
aligned to the IEEE's WirelessCommunication Engineering Technologies (WCET) certification
programsyllabus, reflecting the author's direct involvement in the development of theprogram A
special emphasis on wireless cellular and wireless LANsystems An excellent foundation for
expanding existing knowledge in thewireless field by covering industry-relevant aspects of
wirelesscommunication Information on how common theories are applied in real-worldwireless
systems With a holistic and well-organized overview of wirelesscommunications,
Fundamentals of Wireless CommunicationEngineering Technologies is an invaluable resource
for anyoneinterested in taking the WCET exam, as well as practicingengineers, professors,
and students seeking to increase theirknowledge of wireless communication engineering
technologies.

Inclusive Radio Communication Networks for 5G and Beyond is based on the COST IRACON
project that consists of 500 researchers from academia and industry, with 120 institutions from
Europe, US and the Far East involved. The book presents state-of-the-art design and analysis
methods for 5G (and beyond) radio communication networks, along with key challenges and
issues related to the development of 5G networks. Covers the latest research on 5G networks
— including propagation, localization, 0T and radio channels Based on the International COST
research project, IRACON, with 120 institutions and 500 researchers from Europe, US and the

Far East involved Provides coverage of I0oT protocols, architectures and applications, along
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with [oT applications in healthcare Contains a concluding chapter on future trends in mobile
communications and networking
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