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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

this will be a vital source of information on the basic concepts and specific
applications of antennas and propagation to wireless systems covering terrestrial
and satellite radio systems in both mobile and fixed contexts antennas and
propagation are the key factors influencing the robustness and quality of the
wireless communication channel and this book includes illustrations of the
significance and effect of the wireless propagation channel overview of the
fundamental electromagnetic principles underlying propagation and antennas basic
concepts of antennas and their application to specific wireless systems propagation
measurement modelling and prediction for fixed links macrocells microcells picocells
and megacells narrowband and wideband channel modelling and the effect of the
channel on communication system performance methods that overcome and
transform channel impairments to enhance performance using diversity adaptive
antennas and equalisers it will be essential reading for wireless communication
engineers as well as for students at postgraduate or senior undergraduate levels
distinctive features of this book are examples of real world practical system
problems of communication system design and operation extensive worked examples
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end of chapter questions topical and relevant information for and about the wireless
communication industry

this book offers comprehensive practical guidance on rf propagation channel
characterization at mmwave and sub terahertz frequencies with an overview of both
measurement systems and current and future channel models it introduces the key
concepts required for performing accurate mmwave channel measurements
including channel sounder architectures calibration methods channel sounder
performance metrics and their relationship to propagation channel characteristics
with a comprehensive introduction to mmwave channel models the book allows
readers to carefully review and select the most appropriate channel model for their
application the book provides fundamental system theory accessible in a step by step
way with clear examples throughout with inter and multidisciplinary perspectives the
reader will observe the tight interaction between measurements and modeling for
these frequency bands and how different disciplines interact this is an excellent
reference for researchers including graduate students working on mmwave and sub
thz wireless communications and for engineers developing communication systems

comprehensive resource describing both fundamentals and practical industry
applications of antennas and radio propagation employed in modern wireless
communication systems the newly revised and thoroughly updated third edition of
this classic and popular text antennas and propagation for wireless communication
systems addresses fundamentals and practical applications of antennas and radio
propagation commonly used in modern wireless communication systems from the
basic electromagnetic principles to the characteristics of the technology employed in
the most recent systems deployed with an outlook of forthcoming developments in
the field core topics include fundamental electromagnetic principles underlying
propagation and antennas basic concepts of antennas and their application to
specific wireless systems propagation measurement modelling and prediction for
fixed links macrocells microcells femtocells picocells megacells and narrowband and
wideband channel modelling with the effect of the channel on communication system
performance worked examples and specific assignments for students are presented
throughout the text with a solutions manual available for course tutors with a
dedicated website containing online calculators and additional resources plus details
of simple measurements that students can perform with off the shelf equipment such
as their laptops and a wi fi card this third edition of antennas and propagation for
wireless communication systems has been thoroughly revised and updated
expanding on and adding brand new coverage of sample topics such as maxwell s
equations and em theory multiple reflections as propagation mechanisms and
waveguiding haps high altitude platforms propagation design and noise
considerations of earth stations macrocell models and cellular base station site
engineering fss frequency selective surfaces adaptive antenna theory developments
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massive and distributed mimo in particular and how to process raw data related to
channel measurements for mobile radio systems the techniques used in mobile
systems spanning the latest 4g 5g and 6g technology generations a wider range of
frequencies extending from hf vhf and uhf up to the latest millimetre wave and sub
terahertz bands with comprehensive coverage of foundational subject matter as well
as major recent advancements in the field antennas and propagation for wireless
communication systems is an essential resource for undergraduate and postgraduate
students researchers and industry engineers in related disciplines

a practical tool for propagation channel modeling with matlab simulations many
books on wireless propagation channel provide a highly theoretical coverage which
for some interested readers may be difficult to follow this book takes a very practical
approach by introducing the theory in each chapter first and then carrying out
simulations showing how exactly put the theory into practice the resulting plots are
analyzed and commented for clarity and conclusions are drawn and explained from
the obtained results key features include a unique approach to propagation channel
modeling with accompanying matlab simulations to demonstrate the theory in
practice contains step by step commentary and analysis of the obtained simulation
results in order to provide a comprehensive and structured learning tool covers a
wide range of topics including shadowing effects coverage and interference
multipath narrowband channel multipath wideband channel propagation in micro
and pico cells the land mobile satellite Ims channel the directional multipath channel
and mimo and propagation effects in fixed radio links terrestrial and satellite the
book comes with an accompanying website that contains the matlab simulations and
allows readers to try them out themselves well suited for lab use as reference and as
a self learning tool both for advanced students and professionals modeling the
wireless propagation channel a simulation approach with matlab will be best suited
for postgraduate masters and phd students and practicing engineers in
telecommunications and electrical engineering fields who are seeking to familiarise
themselves with the topic without too many formulas the book will also be of interest
to network engineers system engineers and researchers

useful as a text as well as a reference this is one of the first books of its kind to
combine basic and advanced topics of radiowave propagation and smart antennas
into a single volume the book is interdisciplinary in nature and contains material
drawn from the electromagnetics and communications areas physical phenomena
leading to the modeling and prediction of path loss and characterizing the small
scale and medium scale fluctuations of the received signal are treated in detail
several new path loss models are included both narrowband and wideband radio
channel characterizations are discussed statistical descriptions of geometrically
based single bounce scattering models that are useful in developing spatial channel
models for smart arrays are presented principles of diversity and smart antennas for
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reducing fading and co channel interference are presented performance evaluation
of these arrays in the presence of fading and shadowing is treated both tdma and
cmda systems are considered effects of element mutual coupling and correlation in
limiting the system performance are elaborated finally principles of multiple input
multiple output communication systems that are increasingly becoming attractive
owing to their enormous bit rate capabilities are covered several practical examples
are worked out throughout the text additional problems that help the reader
assimilate the material and advance to higher level topics are included at the end of
each chapter radiowave propagation and smart antennas for wireless
communications has been written for use in a graduate course on communications
and represents a comprehensive reference for research scientists and practitioners
working in fields related to the topic

with the introduction of wireless local area networks wlans in many organizations it
became much easier to intercept confidential files and personal health records the
present study focused on radio frequency propagation in a high rise building
specifically the attenuation between floors and the possibility of intercepting signals
through the floors the current work is based on simulations using the urbana
software tool it is used to predict the contour of the power levels of signals for a
given physical model of the environment using high frequency ray tracing methods
the simulation results indicated that the signal levels for a 1 w transmitter could only
be detected at the 70 dbm level within two floors above or below even within the two
floor range the signal distribution was very nonuniform due to the effects of
multipath the results indicated that closing doors reduced the signal levels but only
slightly for wood doors signals escaped the building through the window and were
able to travel between floors via this path the ray tracing accounted for only single
diffraction and therefore rays diffracted two or more times were not included

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
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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 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

antennas and propogation for wireless communication covers the basics of wireless
communication system design with emphasis on antennas and propagation it
contains information on antenna fundamentals and the latest developments in smart
antennas as well as the radiation effects of hand held devices antennas and
propogation for wireless communication provides a complete discussion of all the
topics important to the design of wireless communication systems written by
acknowledged authorities in their respective fields the book deals with practical
applications and presents real world examples a solutions manual for college
adopters accompanies the text ideal for engineers working in communication
antennas and propagation for telecomm military and aerospace applications as well
as students of electrical engineering this book covers all topics needed for a
complete system design

this books thoroughly describes the physical mechanisms of electromagnetic wave
propagation in the terrestrial and near space environment it thus provides advanced
students and development engineers the background for the design of reliable
telecommunication systems in the radiofrequency domain

fully integrated solutions for managing wireless network coverage capacity and costs
cowritten by dr william c y lee one of the original pioneers of wireless technology at
bell labs this in depth guide presents accurate effi cient propagation prediction
models to meet the growing demands of next generation wireless networks all
relevant factors including terrain atmospheric conditions buildings antenna height
indoor environments and more are considered integrated wireless propagation
models discusses popular prediction models and provides complete details on the lee
macrocell microcell and in building models the fi nal chapter ties the three lee
models together to produce an integrated lee model that can be applied to all mobile
environments throughout the book complex mathematical models are translated into
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practical easy to implement solutions coverage includes introduction to modeling
mobile signals in wireless communications macrocell prediction models area to area
and point to point models microcell prediction models for both empirical and
deterministic methods in building picocell prediction models integrating the three
lee models into the lee comprehensive model

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

tiivistelma

a comprehensive encompassing and accessible text examining a wide range of key
wireless networking and localization technologies this book provides a unified
treatment of issues related to all wireless access and wireless localization techniques
the book reflects principles of design and deployment of infrastructure for wireless
access and localization for wide local and personal networking description of
wireless access methods includes design and deployment of traditional tdma and
cdma technologies and emerging long term evolution lte techniques for wide area
cellular networks the ieee 802 11 wifi wireless local area networks as well as ieee
802 15 bluetooth zigbee ultra wideband uwb rf microwave and body area networks
used for sensor and ad hoc networks the principles of wireless localization
techniques using time of arrival and received signal strength of the wireless signal
used in military and commercial applications in smart devices operating in urban
indoor and inside the human body localization are explained and compared questions
problem sets and hands on projects enhances the learning experience for students to
understand and appreciate the subject these include analytical and practical
examples with software projects to challenge students in practically important
simulation problems and problem sets that use matlab key features provides a broad
coverage of main wireless technologies including emerging technical developments
such as body area networking and cyber physical systems written in a tutorial form
that can be used by students and researchers in the field includes practical examples
and software projects to challenge students in practically important simulation
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problems

this book constitutes the proceedings of the 9th ifip tc 6 international conference on
wired wireless internet communications wwic 2011 held in vilanova i la geltrd spain
in june 2011 the 26 contributions included were carefully reviewed and selected
from 50 submissions in addition the book contains 15 invited papers the
contributions are structured in topical sections on mobility and Ite networks
performance and simulation analysis adaptive approaches to guarantee e2e network
services energy efficiency and cooperation in wireless networks transmission and
management quality through routing naming and control wireless multi hop
communications challenges in the future internet and emerging contributions

many books on wireless propagation channel provide a highly theoretical coverage
which for some interested readers may be difficult to follow this book takes a very
practical approach by introducing the theory in each chapter first and then carrying
out simulations showing how exactly put the theory into practice the resulting plots
are analyzed and commented for clarity and conclusions are drawn and explained
from the obtained results

this book introduces the various approaches and tools used for modelling different
propagation environments and lays the foundation for developing a unified
theoretical framework for future integrated communication networks in the case of
each type of network the book uses basic concepts of physics mathematics geometry
and probability theory to study the impact of the dimension and shape of the
propagation environment and relative transmit receive position on the information
flow the book provides an introduction into wireless communication systems and
networks and their applications for both systems and networks the basic hard
encoder modulator etc and soft components information signal etc are discussed
through schematic block diagrams next each of the modes of communication namely
radio waves acoustic waves magnetic induction optical waves biological particles
molecules aerosols neural synapse etc and quantum field are discussed for each
communication scenario presented the impact of different environmental factors on
the propagation phenomenon is articulated followed by different channel modelling
deterministic analytical and stochastic techniques that are used to characterize the
propagation environment finally future trends in wireless communication networks
are examined and envisioned for next generations 6g 7g of communication systems
like space information networks sea to sky internet of vehicles and internet of bio
nano things based on the future trends of integrated networks the book drives the
need for a generalized channel model irrespective of the media and mode of
information transfer the primary audience for the book is post graduate students
researchers and academics in electronics and communications engineering electrical
engineering and computer science
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this is a quick guide to understanding radio propagation issues for practitioners
working in wireless communications antennas and propagation

this practical book provides fundamentals of electromagnetic wave propagation and
its unique application for the design of mobile wireless systems in complex urban
environments it supplies telecommunication engineers with the proper theoretical
and practical tools to plan radio coverage in cellular networks design a radio link
predict connectivity in a wireless network and ensure that the system to be designed
fulfills regulations on exposure of general public to electromagnetic fields you 11
understand the latest propagation models and be equipped to address the challenges
facing wireless propagation for the most recent 5g mobile systems including how to
cope with new propagation scenarios frequencies in 5g wireless channel modelling
you 1l also find unique coverage of the problems of human exposure to
electromagnetic fields and the corresponding international and national regulations
including the most recent icnirp guidelines the book brings theory algorithms and
applications into focus with some practical examples specific attention is devoted to
laying the mathematical foundations of the asymptotic techniques that are presented
of the propagation over a flat and spherical earth and also of the propagation in
complex environment in order to provide a cohesive exposition of the underlying
principles with its strong theoretical background on fundamentals of electromagnetic
propagation along with an application oriented approach this is a must have book for
researchers working on applied electromagnetics and engineers working on wireless
network planning at an advanced level it is also rich in details and clear making it an
excellent textbook for advanced and graduate level students
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