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Modern day cellular mobile networks use Massive MIMO technology to extend range and service multiple devices within a cell. This has
brought tremendous improvements in the high peak data rates that can be handled. Nevertheless, one of the characteristics of this
technology is large variations in the quality of service dependent on where the end user is located in any given cell. This becomes
increasingly problematic when we are creating a society where wireless access is supposed to be ubiquitous. When payments, navigation,
entertainment, and control of autonomous vehicles are all relying on wireless connectivity the primary goal for future mobile networks should
not be to increase the peak rates, but the rates that can be guaranteed to the vast majority of the locations in the geographical coverage area.
The cellular network architecture was not designed for high-rate data services but for low-rate voice services, thus it is time to look beyond
the cellular paradigm and make a clean-slate network design that can reach the performance requirements of the future. This monograph
considers the cell-free network architecture that is designed to reach the aforementioned goal of uniformly high data rates everywhere. The
authors introduce the concept of a cell-free network before laying out the foundations of what is required to design and build such a network.
They cover the foundations of channel estimation, signal processing, pilot assignment, dynamic cooperation cluster formation, power
optimization, fronthaul signaling, and spectral efficiency evaluation in uplink and downlink under different degrees of cooperation among the
access points and arbitrary linear combining and precoding. This monograph provides the reader with all the fundamental information
required to design and build the next generation mobile networks without being hindered by the inherent restrictions of modern cellular-based
technology.
This comprehensive treatment of network information theory and its applications provides the first unified coverage of both classical and
recent results. With an approach that balances the introduction of new models and new coding techniques, readers are guided through
Shannon's point-to-point information theory, single-hop networks, multihop networks, and extensions to distributed computing, secrecy,
wireless communication, and networking. Elementary mathematical tools and techniques are used throughout, requiring only basic
knowledge of probability, whilst unified proofs of coding theorems are based on a few simple lemmas, making the text accessible to
newcomers. Key topics covered include successive cancellation and superposition coding, MIMO wireless communication, network coding,
and cooperative relaying. Also covered are feedback and interactive communication, capacity approximations and scaling laws, and
asynchronous and random access channels. This book is ideal for use in the classroom, for self-study, and as a reference for researchers
and engineers in industry and academia.
The use of radio-frequency communication--commonly referred to as wireless communication--is becoming more pervasive as well as more
economically and socially important. Technological progress over many decades has enabled the deployment of several successive
generations of cellular telephone technology, which is now used by many billions of people worldwide; the near-universal addition of wireless
local area networking to personal computers; and a proliferation of actual and proposed uses of wireless communications. The flood of new
technologies, applications, and markets has also opened up opportunities for examining and adjusting the policy framework that currently
governs the management and use of the spectrum and the institutions involved in it, and models for allocating spectrum and charging for it
have come under increasing scrutiny. Yet even as many agree that further change to the policy framework is needed, there is debate about
precisely how the overall framework should be changed, what trajectory its evolution should follow, and how dramatic or rapid the change
should be. Many groups have opinions, positions, demands, and desires related to these questions--reflecting multiple commercial, social,
and political agendas and a mix of technical, economic, and social perspectives. The development of technologies and associated policy and
regulatory regimes are often closely coupled, an interplay apparent as early as the 1910s, when spectrum policy emerged in response to the
growth of radio communications. As outlined in this report, current and ongoing technological advances suggest the need for a careful
reassessment of the assumptions that inform spectrum policy in the United States today. This book seeks to shine a spotlight on 21st-century
technology trends and to outline the implications of emerging technologies for spectrum management in ways that the committee hopes will
be useful to those setting future spectrum policy.
Wireless technology is a truly revolutionary paradigm shift, enabling multimedia communications between people and devices from any
location. It also underpins exciting applications such as sensor networks, smart homes, telemedicine, and automated highways. This book
provides a comprehensive introduction to the underlying theory, design techniques and analytical tools of wireless communications, focusing
primarily on the core principles of wireless system design. The book begins with an overview of wireless systems and standards. The
characteristics of the wireless channel are then described, including their fundamental capacity limits. Various modulation, coding, and signal
processing schemes are then discussed in detail, including state-of-the-art adaptive modulation, multicarrier, spread spectrum, and multiple
antenna techniques. The concluding chapters deal with multiuser communications, cellular system design, and ad-hoc network design.
Design insights and tradeoffs are emphasized throughout the book. It contains many worked examples, over 200 figures, almost 300
homework exercises, over 700 references, and is an ideal textbook for students.
[Administration (référence électronique)].
How does the Internet really work? This book explains the technology behind it all, in simple question and answer format.
An Introduction to Numerical Methods using MATLAB is designed to be used in any introductory level numerical methods course. It provides
excellent coverage of numerical methods while simultaneously demonstrating the general applicability of MATLAB to problem solving. This
textbook also provides a reliable source of reference material to practicing engineers, scientists, and students in other junior and senior-level
courses where MATLAB can be effectively utilized as a software tool in problem solving. The principal goal of this book is to furnish the
background needed to generate numerical solutions to a variety of problems. Specific applications involving root-finding, interpolation, curvefitting, matrices, derivatives, integrals and differential equations are discussed and the broad applicability of MATLAB demonstrated. This
book employs MATLAB as the software and programming environment and provides the user with powerful tools in the solution of numerical
problems. Although this book is not meant to be an exhaustive treatise on MATLAB, MATLAB solutions to problems are systematically
developed and included throughout the book. MATLAB files and scripts are generated, and examples showing the applicability and use of
MATLAB are presented throughout the book. Wherever appropriate, the use of MATLAB functions offering shortcuts and alternatives to
otherwise long and tedious numerical solutions is also demonstrated. At the end of every chapter a set of problems is included covering the
material presented. A solutions manual to these exercises is available to instructors.
An accessible undergraduate textbook introducing key fundamental principles behind modern communication systems, supported by
exercises, software problems and lab exercises.

The Definitive, Comprehensive Guide to Cutting-Edge Millimeter Wave Wireless Design “This is a great book on
mmWave systems that covers many aspects of the technology targeted for beginners all the way to the advanced users.
The authors are some of the most credible scholars I know of who are well respected by the industry. I highly recommend
studying this book in detail.” —Ali Sadri, Ph.D., Sr. Director, Intel Corporation, MCG mmWave Standards and Advanced
Technologies Millimeter wave (mmWave) is today's breakthrough frontier for emerging wireless mobile cellular networks,
wireless local area networks, personal area networks, and vehicular communications. In the near future, mmWave
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products, systems, theories, and devices will come together to deliver mobile data rates thousands of times faster than
today's existing cellular and WiFi networks. In Millimeter Wave Wireless Communications, four of the field's pioneers
draw on their immense experience as researchers, entrepreneurs, inventors, and consultants, empowering engineers at
all levels to succeed with mmWave. They deliver exceptionally clear and useful guidance for newcomers, as well as the
first complete desk reference for design experts. The authors explain mmWave signal propagation, mmWave circuit
design, antenna designs, communication theory, and current standards (including IEEE 802.15.3c, Wireless HD, and
ECMA/WiMedia). They cover comprehensive mmWave wireless design issues, for 60 GHz and other mmWave bands,
from channel to antenna to receiver, introducing emerging design techniques that will be invaluable for research
engineers in both industry and academia. Topics include Fundamentals: communication theory, channel propagation,
circuits, antennas, architectures, capabilities, and applications Digital communication: baseband signal/channel models,
modulation, equalization, error control coding, multiple input multiple output (MIMO) principles, and hardware
architectures Radio wave propagation characteristics: indoor and outdoor applications Antennas/antenna arrays,
including on-chip and in-package antennas, fabrication, and packaging Analog circuit design: mmWave transistors,
fabrication, and transceiver design approaches Baseband circuit design: multi–gigabit-per-second, high-fidelity DAC and
ADC converters Physical layer: algorithmic choices, design considerations, and impairment solutions; and how to
overcome clipping, quantization, and nonlinearity Higher-layer design: beam adaptation protocols, relaying, multimedia
transmission, and multiband considerations 60 GHz standardization: IEEE 802.15.3c for WPAN, Wireless HD,
ECMA-387, IEEE 802.11ad, Wireless Gigabit Alliance (WiGig)
Wireless telecommunications is a key technology sector with tremendous opportunities for growth and development
around the world. Recent years have seen an explosion in terms of the available wireless technologies such as mobile
cellular networks for voice and packet data, wireless local area networks, Bluetooth, and so on. Yet, the wireless
revolution is very nascent and the 21st century is going to see tremendous diversification of wireless applications in 3G
and 4G cellular networks such as rich multimedia-integrated voice-video communication, video-conferencing-based
interactive services, multiuser gaming, and strategic surveillance for defence. The book comprehensively covers the
fundamental technological advances that have led to progress in the area of wireless communication systems in recent
years. Salient Features • Strong emphasis on ad-hoc networks and new trends in mobile/wireless communication •
Introduces 3G/4G standards such as HSDPA, LTE, WiMAX to help students understand practical aspects •
Demonstrates a deep theoretical understanding of network analysis along with its real-world applications • Detailed
description of radio propagation over wireless channel and its limitations • Problem-solving-based approach to enhance
understanding • Blend of analytical and simulation-based problems and examples for better understanding of concepts •
Pedagogy includes Over 90 illustrations Over 34 Solved Examples Over 103 Practice Questions
Provides necessary training in the field of mobile communications.
This text explains the general principles of how wireless systems work, how mobility is supported, what the underlying
infrastructure is and what interactions are needed among different functional components. Designed as a textbook
appropriate for undergraduate or graduate courses in Computer Science (CS), Computer Engineering (CE), and
Electrical Engineering (EE), Introduction to Wireless and Mobile Systems third edition focuses on qualitative descriptions
and the realistic explanations of relationships between wireless systems and performance parameters. Rather than
offering a thorough history behind the development of wireless technologies or an exhaustive list of work being carried
out, the authors help CS, CE, and EE students learn this exciting technology through relevant examples such as
understanding how a cell phone starts working as soon as they get out of an airplane. Important Notice: Media content
referenced within the product description or the product text may not be available in the ebook version.
Covers the fundamental principles of space-time coding for wireless communications over MIMO channels.
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.
Antennas and propagation are of fundamental importance to the coverage, capacity and quality of all wireless
communication systems. This book provides a solid grounding in antennas and propagation, covering terrestrial and
satellite radio systems in both mobile and fixed contexts. Building on the highly successful first edition, this fully updated
text features significant new material and brand new exercises and supplementary materials to support course tutors. A
vital source of information for practising and aspiring wireless communication engineers as well as for students at
postgraduate and senior undergraduate levels, this book provides a fundamental grounding in the principles of antennas
and propagation without excessive recourse to mathematics. It also equips the reader with practical prediction techniques
for the design and analysis of a very wide range of common wireless communication systems. Including: 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. Key second edition updates: New chapters on Antennas
for Mobile Systems and Channel Measurements for Mobile Radio Systems. Coverage of new technologies, including
MIMO antenna systems, Ultra Wideband (UWB) and the OFDM technology used in Wi-Fi and WiMax systems. Many
new propagation models for macrocells, microcells and picocells. Fully revised and expanded end-of-chapter exercises.
The Solutions Manual can be requested from http://www.wiley.com/go/saunders_antennas_2e
This book is a collection of invited papers that were presented at the Ninth IEEE International Symposium on Personal,
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Indoor and Mobile Radio Communications, September 5-8, 1998, Boston, MA. These papers are meant to provide a
global view of the emerging third-generation wireless networks in the wake of the third millennium. Following the tradition
of the PIMRC conferences, the papers are selected to strike a balance between the diverse interests of academia and
industry by addressing issues of interest to the designers, manufacturers, and service providers involved in the wireless
networking industry. The tradition of publishing a collection of the invited papers presented at the PIMRC started in
PIMRC’97, Helsinki, Finland. There are two benefits to this tradition (1) it provides a shorter version of the proceedings
of the conference that is more focused on a specific theme (2) the papers are comprehensive and are subject of a more
careful review process to improve the contents as well as the presentation of the material, making it more appealing for
archival as a reference book. The production costs of the book is subsidized by the conference and the editors have
donated the royalty income of the book to the conference.
For broadband communications, it was frequency division multiplexing. For optical communications, it was wavelength division
multiplexing. Then, for all types of networks it was code division. Breakthroughs in transmission speed were made possible by
these developments, heralding next-generation networks of increasing capability in each case. The basic idea is the same: more
channels equals higher throughput. For wireless communications, it is space-time coding using multiple-input-multiple-output
(MIMO) technology. Providing a complete treatment of MIMO under a single cover, MIMO System Technology for Wireless
Communications assembles coverage on all aspects of MIMO technology along with up-to-date information on key related issues.
Contributors from leading academic and industrial institutions around the world share their expertise and lend the book a global
perspective. They lead you gradually from basic to more advanced concepts, from propagation modeling and performance
analysis to space-time codes, various systems, implementation options and limitations, practical system development
considerations, field trials, and network planning issues. Linking theoretical analysis to practical issues, the book does not limit
itself to any specific standardization or research/industrial initiatives. MIMO is the catalyst for the next revolution in wireless
systems, and MIMO System Technology for Wireless Communications lays a thorough and complete foundation on which to build
the next and future generations of wireless networks.
A comprehensive introduction to the basic principles, design techniques and analytical tools of wireless communications.
Expert authors draw on fundamental theory to explain the core principles and key design considerations for developing cognitive
radio systems.
Mobile Cellular Communication covers all the important aspects of cellular and mobile communications from the Internet to
signals, access protocols and cellular systems and is a self-sufficient resource with adequate stress on the principles that govern
the behavior of mobile communication along with the applications. The book includes applications such as designing/planning/
installation and maintenance of cellular operators, I-FI, and WIMAX, ZIBEE, BLUETOOTH and GPRS networks. It also includes
advanced technologies like CDMA 2000, WCDMA, 3G, 4G and beyond 4G and contains 160 examples and 540 exercises.
Or, An Attempt to show, that The Druids were the Priests of Oriental Colonies Who Emigrated from India; and were the Introducers
of the First or Cadmean System of Letters, and the Builders of Stonehenge, of Carnac, and of Other Cyclopean Works, in Asia and
Europe. Complete with many informative prints and maps. Partial Contents: Necessity of Etymology; Alphabets; Changes in
Language; Druids acquainted with Letters; Irish, Greek, and Hebrew Letters the same; Hieroglyphics; Ciphering invented before
Letters; Virgil a Druid; Genesis; Persia, India, and China, the Depositaries, not the Inventors of Science; Who the Celtf were;
Affinity between the Latin, Sanscrit, and Celtic; Term Barbarian; Arrival of Phoenician Colonies in Ireland; Origin of Irish Fables;
Derivation of the word Britain; Hero Gods; Derivation of the words: Albion, Druid, Vates and Bards; Britain known to Aristotle; Road
to Britain lost, like that to America and Australia; magnetic Needle; Ancient Oracles founded by Celtf; Druids probably
Pythagoreans; Cross common to Greeks, Egyptians, and Indians; Monograms of Christ; Druids admitted the Creation of Matter;
Festivals removed by the precession of the Equinoxes; Druid Festival of Christmas; Mother of the Gods; Baal; Gods of India and
Ireland the same; Chaldees of the Jews; St. Patrick; A single Plain Stone the Origin of Idolatry; Rocking-Stones or Logan Stones;
Circular Temples, Stonehenge and Abury; Stonehenge not a Roman, Saxon, or Danish Work; Ancient Superstitions respecting
Numbers; Observations on Hebrew Chronology; Hierarchy of the Druids; Druids Assertors of their Country's Liberty; Immortality of
the Soul and Metempsychosis; Druids had an excellent System ofMorals; Mistletoe and other Sacred Plants; Institution of
Priesthoods an Evil.
Focusing on the fundamentals of wireless communications and networking, this book introduces readers to an overview of the
salient features of first and second generation wireless cellular systems, and those perceived for the third generation, with a road
map. It identifies the problems that cause information loss in point-to-point signal transmission through the wireless channel, and
discusses techniques suitable for minimizing the information loss. With an acceptable transmission quality, the text proceeds to
cover wireless communications in a cellular setting, treating the ramifications in terms of capacity maximization, support for multiuser transmissions, mobility management to facilitate user roaming, and global information delivery through wireless/wireline
interworking. For individuals beginning their study of electrical and computer engineering.
A comprehensive review to the theory, application and research of machine learning for future wireless communications In one
single volume, Machine Learning for Future Wireless Communications provides a comprehensive and highly accessible treatment
to the theory, applications and current research developments to the technology aspects related to machine learning for wireless
communications and networks. The technology development of machine learning for wireless communications has grown
explosively and is one of the biggest trends in related academic, research and industry communities. Deep neural networks-based
machine learning technology is a promising tool to attack the big challenge in wireless communications and networks imposed by
the increasing demands in terms of capacity, coverage, latency, efficiency flexibility, compatibility, quality of experience and silicon
convergence. The author – a noted expert on the topic – covers a wide range of topics including system architecture and
optimization, physical-layer and cross-layer processing, air interface and protocol design, beamforming and antenna configuration,
network coding and slicing, cell acquisition and handover, scheduling and rate adaption, radio access control, smart proactive
caching and adaptive resource allocations. Uniquely organized into three categories: Spectrum Intelligence, Transmission
Intelligence and Network Intelligence, this important resource: Offers a comprehensive review of the theory, applications and
current developments of machine learning for wireless communications and networks Covers a range of topics from architecture
and optimization to adaptive resource allocations Reviews state-of-the-art machine learning based solutions for network coverage
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Includes an overview of the applications of machine learning algorithms in future wireless networks Explores flexible backhaul and
front-haul, cross-layer optimization and coding, full-duplex radio, digital front-end (DFE) and radio-frequency (RF) processing
Written for professional engineers, researchers, scientists, manufacturers, network operators, software developers and graduate
students, Machine Learning for Future Wireless Communications presents in 21 chapters a comprehensive review of the topic
authored by an expert in the field.
"Professor Andreas F. Molisch, renowned researcher and educator, has put together the comprehensive book, Wireless
Communications. The second edition, which includes a wealth of new material on important topics, ensures the role of the text as
the key resource for every student, researcher, and practitioner in the field." —Professor Moe Win, MIT, USA Wireless
communications has grown rapidly over the past decade from a niche market into one of the most important, fast moving
industries. Fully updated to incorporate the latest research and developments, Wireless Communications, Second Edition provides
an authoritative overview of the principles and applications of mobile communication technology. The author provides an in-depth
analysis of current treatment of the area, addressing both the traditional elements, such as Rayleigh fading, BER in flat fading
channels, and equalisation, and more recently emerging topics such as multi-user detection in CDMA systems, MIMO systems,
and cognitive radio. The dominant wireless standards; including cellular, cordless and wireless LANs; are discussed. Topics
featured include: wireless propagation channels, transceivers and signal processing, multiple access and advanced transceiver
schemes, and standardised wireless systems. Combines mathematical descriptions with intuitive explanations of the physical
facts, enabling readers to acquire a deep understanding of the subject. Includes new chapters on cognitive radio, cooperative
communications and relaying, video coding, 3GPP Long Term Evolution, and WiMax; plus significant new sections on multi-user
MIMO, 802.11n, and information theory. Companion website featuring: supplementary material on 'DECT', solutions manual and
presentation slides for instructors, appendices, list of abbreviations and other useful resources.

Wireless CommunicationsCambridge University Press
This book will provide a comprehensive technical guide covering fundamentals, recent advances and open issues in
wireless communications and networks to the readers. The objective of the book is to serve as a valuable reference for
students, educators, scientists, faculty members, researchers, engineers and research strategists in these rapidly
evolving fields and to encourage them to actively explore these broad, exciting and rapidly evolving research areas.
Energy Efficiency in Wireless Networks via Fractional Programming Theory provides a comprehensive introduction to the
theoretical and practical aspects of energy-efficient wireless network design.
An introduction to technical details related to the PhysicalLayer of the LTE standard with MATLAB® The LTE (Long Term
Evolution) and LTE-Advanced are among thelatest mobile communications standards, designed to realize thedream of a
truly global, fast, all-IP-based, secure broadbandmobile access technology. This book examines the Physical Layer
(PHY) of the LTE standardsby incorporating three conceptual elements: an overview of thetheory behind key enabling
technologies; a concise discussionregarding standard specifications; and the MATLAB® algorithmsneeded to simulate
the standard. The use of MATLAB®, a widely used technical computinglanguage, is one of the distinguishing features of
this book.Through a series of MATLAB® programs, the author explores eachof the enabling technologies, pedagogically
synthesizes an LTE PHYsystem model, and evaluates system performance at each stage.Following this step-by-step
process, readers will achieve deeperunderstanding of LTE concepts and specifications throughsimulations. Key
Features: • Accessible, intuitive, and progressive; one of the fewbooks to focus primarily on the modeling, simulation,
andimplementation of the LTE PHY standard • Includes case studies and testbenches in MATLAB®,which build
knowledge gradually and incrementally until afunctional specification for the LTE PHY is attained • Accompanying Web
site includes all MATLAB® programs,together with PowerPoint slides and other illustrative examples Dr Houman
Zarrinkoub has served as a development manager andnow as a senior product manager with MathWorks, based
inMassachusetts, USA. Within his 12 years at MathWorks, he has beenresponsible for multiple signal processing and
communicationssoftware tools. Prior to MathWorks, he was a research scientist inthe Wireless Group at Nortel Networks,
where he contributed tomultiple standardization projects for 3G mobile technologies. Hehas been awarded multiple
patents on topics related to computersimulations. He holds a BSc degree in Electrical Engineering fromMcGill University
and MSc and PhD degrees in Telecommunicationsfrom the Institut Nationale de la Recherche Scientifique, inCanada.
ahref="http://www.wiley.com/go/zarrinkoub"www.wiley.com/go/zarrinkoub/a
Multiple-input multiple-output (MIMO) technology constitutes a breakthrough in the design of wireless communications
systems, and is already at the core of several wireless standards. Exploiting multipath scattering, MIMO techniques
deliver significant performance enhancements in terms of data transmission rate and interference reduction. This 2007
book is a detailed introduction to the analysis and design of MIMO wireless systems. Beginning with an overview of
MIMO technology, the authors then examine the fundamental capacity limits of MIMO systems. Transmitter design,
including precoding and space-time coding, is then treated in depth, and the book closes with two chapters devoted to
receiver design. Written by a team of leading experts, the book blends theoretical analysis with physical insights, and
highlights a range of key design challenges. It can be used as a textbook for advanced courses on wireless
communications, and will also appeal to researchers and practitioners working on MIMO wireless systems.
Recently Geometric Programming has been applied to study a variety of problems in the analysis and design of
communication systems from information theory and queuing theory to signal processing and network protocols.
Geometric Programming for Communication Systems begins its comprehensive treatment of the subject by providing an
in-depth tutorial on the theory, algorithms, and modeling methods of Geometric Programming. It then gives a systematic
survey of the applications of Geometric Programming to the study of communication systems. It collects in one place
various published results in this area, which are currently scattered in several books and many research papers, as well
as to date unpublished results. Geometric Programming for Communication Systems is intended for researchers and
students who wish to have a comprehensive starting point for understanding the theory and applications of geometric
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programming in communication systems.
One of Time Magazine’s Top 100 Inventors in History shares an insider’s story of the cellphone, how it changed the
world—and a view of where it’s headed. While at Motorola in the 1970s, wireless communications pioneer Martin Cooper
invented the first handheld mobile phone. But the cellphone as we know it today almost didn’t happen. Now, in Cutting
the Cord, Cooper takes readers inside the stunning breakthroughs, devastating failures, and political battles in the quest
to revolutionize—and control—how people communicate. It’s a dramatic tale involving brilliant engineers, government
regulators, lobbyists, police, quartz crystals, and a horse. Industry skirmishes sparked a political war in Washington to
prevent a monopolistic company from dominating telecommunications. The drama culminated in the first-ever public call
made on a handheld, portable telephone—by Cooper himself. The story of the cell phone has much to teach about
innovation, strategy, and management. But the story of wireless communications is far from finished. This book also
relates Cooper’s vision of the future. From the way we work and the way children learn to the ways we approach
medicine and healthcare, advances in the cellphone will continue to reshape our world for the better.
This is the first book to introduce UUDN for 5G, including the concept, challenges, architecture and key technologies. The
new network architecture based on “de-cellular” and “user-centric” is proposed with three kinds of decoupling: user
plane and control plane decoupling from radio access, control and transmission decoupling from network, local service
and network service decoupling. Key characteristics of UUDN are provided, including four aspects: Intelligent network
knows user, Moving network follows user, Dynamic network serves user, and Secured network protects user. Four
promising technology directions are discussed in detail, including dynamic APs grouping (DAPGing) method, intelligent
networking, advanced interference management and user-centric security. The authors also include a UUDN solution,
illustrated with numerology and evaluation results as a practical example. Finally, further research directions of UUDN
are analyzed. This book gives an overall introduction of UUDN for people who are interested and just begin their study,
as well as some suggestions on further research for experts involved in academic, industrial and standardization
activities on relative fields.
Covering the fundamentals of detection and estimation theory, this systematic guide describes statistical tools that can be used to
analyze, design, implement and optimize real-world systems. Detailed derivations of the various statistical methods are provided,
ensuring a deeper understanding of the basics. Packed with practical insights, it uses extensive examples from communication,
telecommunication and radar engineering to illustrate how theoretical results are derived and applied in practice. A unique blend of
theory and applications and over 80 analytical and computational end-of-chapter problems make this an ideal resource for both
graduate students and professional engineers.
mmWave Massive MIMO: A Paradigm for 5G is the first book of its kind to hinge together related discussions on mmWave and
Massive MIMO under the umbrella of 5G networks. New networking scenarios are identified, along with fundamental design
requirements for mmWave Massive MIMO networks from an architectural and practical perspective. Working towards final
deployment, this book updates the research community on the current mmWave Massive MIMO roadmap, taking into account the
future emerging technologies emanating from 3GPP/IEEE. The book's editors draw on their vast experience in international
research on the forefront of the mmWave Massive MIMO research arena and standardization. This book aims to talk openly about
the topic, and will serve as a useful reference not only for postgraduates students to learn more on this evolving field, but also as
inspiration for mobile communication researchers who want to make further innovative strides in the field to mark their legacy in
the 5G arena. Contains tutorials on the basics of mmWave and Massive MIMO Identifies new 5G networking scenarios, along with
design requirements from an architectural and practical perspective Details the latest updates on the evolution of the mmWave
Massive MIMO roadmap, considering future emerging technologies emanating from 3GPP/IEEE Includes contributions from
leading experts in the field in modeling and prototype design for mmWave Massive MIMO design Presents an ideal reference that
not only helps postgraduate students learn more in this evolving field, but also inspires mobile communication researchers towards
further innovation
The Fourier transform is one of the most fundamental tools for computing the frequency representation of signals. It plays a central
role in signal processing, communications, audio and video compression, medical imaging, genomics, astronomy, as well as many
other areas. Because of its widespread use, fast algorithms for computing the Fourier transform can benefit a large number of
applications. The fastest algorithm for computing the Fourier transform is the Fast Fourier Transform (FFT), which runs in nearlinear time making it an indispensable tool for many applications. However, today, the runtime of the FFT algorithm is no longer
fast enough especially for big data problems where each dataset can be few terabytes. Hence, faster algorithms that run in
sublinear time, i.e., do not even sample all the data points, have become necessary. This book addresses the above problem by
developing the Sparse Fourier Transform algorithms and building practical systems that use these algorithms to solve key
problems in six different applications: wireless networks; mobile systems; computer graphics; medical imaging; biochemistry; and
digital circuits. This is a revised version of the thesis that won the 2016 ACM Doctoral Dissertation Award.
An accessible, comprehensive and coherent treatment of MIMO communication, drawing on ideas from information theory and
signal processing.
A comprehensive introduction to the tools, techniques and applications of convex optimization.
Ensuring reliable communication is an important concern in short-range wireless communication systems with stringent quality of
service requirements. Key characteristics of these systems, including data rate, communication range, channel profiles, network
topologies and power efficiency, are very different from those in long-range systems. This comprehensive book classifies shortrange wireless technologies as high and low data rate systems. It addresses major factors affecting reliability at different layers of
the protocol stack, detailing the best ways to enhance the capacity and performance of short-range wireless systems. Particular
emphasis is placed on reliable channel estimation, state-of-the-art interference mitigation techniques and cooperative
communications for improved reliability. The book also provides detailed coverage of related international standards including
UWB, ZigBee, and 60 GHz communications. With a balanced treatment of theoretical and practical aspects of short-range wireless
communications and with a focus on reliability, this is an ideal resource for practitioners and researchers in wireless
communications.
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This comprehensive guide, by pioneers in the field, brings together, for the first time, everything a new researcher, graduate
student or industry practitioner needs to get started in molecular communication. Written with accessibility in mind, it requires little
background knowledge, and provides a detailed introduction to the relevant aspects of biology and information theory, as well as
coverage of practical systems. The authors start by describing biological nanomachines, the basics of biological molecular
communication and the microorganisms that use it. They then proceed to engineered molecular communication and the molecular
communication paradigm, with mathematical models of various types of molecular communication and a description of the
information and communication theory of molecular communication. Finally, the practical aspects of designing molecular
communication systems are presented, including a review of the key applications. Ideal for engineers and biologists looking to get
up to speed on the current practice in this growing field.
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