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Providing a broad review of many techniques and their



application to condensed matter systems, this book
begins with a review of thermodynamics and statistical
mechanics, before moving onto real and imaginary time
path integrals and the link between Euclidean quantum
mechanics and statistical mechanics. A detailed study of
the Ising, gauge-Ising and XY models is included. The
renormalization group is developed and applied to
critical phenomena, Fermi liquid theory and the
renormalization of field theories. Next, the book
explores bosonization and its applications to one-
dimensional fermionic systems and the correlation
functions of homogeneous and random-bond Ising models.
It concludes with Bohm–Pines and Chern–Simons theories
applied to the quantum Hall effect. Introducing the
reader to a variety of techniques, it opens up vast
areas of condensed matter theory for both graduate
students and researchers in theoretical, statistical and
condensed matter physics. An accessible introductory
textbook on general relativity, covering the theory's
foundations, mathematical formalism and major
applications. Get up to speed with the protocols,
network architectures and techniques for 5G wireless
networks with this comprehensive guide. Wireless
communication is continuously evolving to improve and be
a part of our daily communication. This leads to
improved quality of services and applications supported
by networking technologies. We are now able to use LTE,
LTE-Advanced, and other emerging technologies due to the
enormous efforts that are made to improve the quality of
service in cellular networks. As the future of
networking is uncertain, the use of deep learning and
big data analytics is a point of focus as it can work in
many capacities at a variety of levels for wireless
communications. Implementing Data Analytics and
Architectures for Next Generation Wireless
Communications addresses the existing and emerging
theoretical and practical challenges in the design,



development, and implementation of big data algorithms,
protocols, architectures, and applications for next
generation wireless communications and their
applications in smart cities. The chapters of this book
bring together academics and industrial practitioners to
exchange, discuss, and implement the latest innovations
and applications of data analytics in advanced networks.
Specific topics covered include key encryption
techniques, smart home appliances, fog communication
networks, and security in the internet of things. This
book is valuable for technologists, data analysts,
networking experts, practitioners, researchers,
academicians, and students. Cites hundreds of examples
of new products and services that are entering their
markets better and cheaper than established and often
more regulated ones, outlining a radical framework that
companies can use to protect themselves at four key
stages of competitive innovation. This book reviews the
present state of knowledge of the anomalous magnetic
moment a=(g-2)/2 of the muon. The muon anomalous
magnetic moment is one of the most precisely measured
quantities in elementary particle physics and provides
one of the most stringent tests of relativistic quantum
field theory as a fundamental theoretical framework. It
allows for an extremely precise check of the standard
model of elementary particles and of its limitations.
The techniques and methods that can be applied to
materials characterization on the microscale are
numerous and well-established. Divided into two parts,
Characterization of Nanostructures provides thumbnail
sketches of the most widely used techniques and methods
that apply to nanostructures, and discusses typical
applications to single nanoscale objects, as well as to
ensembles of such objects. Section I: Techniques and
Methods overviews the physical principles of the main
techniques and describes those operational modes that
are most relevant to nanoscale characterization. It



provides sufficient technical detail so that readers and
prospective users can gain an appreciation of the
strengths and limitations of particular techniques. The
section covers both mainstream and less commonly used
techniques. Section II: Applications of Techniques to
Structures of Different Dimensionalities and
Functionalities deals with the methods for materials
characterization of generic types of systems, using
carefully chosen illustrations from the literature. Each
chapter begins with a brief description of the materials
and supplies a context for the methods for
characterization. The volume concludes with a series of
flow charts and brief descriptions of tactical issues.
The authors focus on the needs of the research
laboratory but also address those of quality control,
industrial troubleshooting, and online analysis.
Characterization of Nanostructures describes those
techniques and their operational modes that are most
relevant to nanoscale characterization. It is especially
relevant to systems of different dimensionalities and
functionalities. The book builds a bridge between
generalists, who play vital roles in the post-
disciplinary area of nanotechnology, and specialists,
who view themselves as more in the context of the
discipline. Comprehensive text and reference covers all
phenomena involving light in semiconductors, emphasizing
modern applications in semiconductor lasers,
electroluminescence, photodetectors, photoconductors,
photoemitters, polarization effects, absorption
spectroscopy, more. Numerous problems. 339
illustrations. This book provides a clear and
understandable text for users and developers of advanced
engineered materials, particularly in the area of thin
films, and addresses fundamentals of modifying the
optical, electrical, photo-electric, triboligical, and
corrosion resistance of solid surfaces and adding
functionality to solids by engineering their surface,



structure, and electronic, magnetic and optical
structure. Thin film applications are emphasized.
Through the inclusion of multiple clear examples of the
technologies, how to use them,and the synthesis
processes involved, the reader will gain a deep
understanding of the purpose, goals, and methodology of
surface engineering and engineered materials. Virtually
every advance in thin film, energy, medical,
tribological materials technologies has resulted from
surface engineering and engineered materials. Surface
engineering involves structures and compositions not
found naturally in solids and is used to modify the
surface properties of solids and involves application of
thin film coatings, surface functionalization and
activation, and plasma treatment. Engineered materials
are the future of thin film technology. Engineered
structures such as superlattices, nanolaminates,
nanotubes, nanocomposites, smart materials, photonic
bandgap materials, metamaterials, molecularly doped
polymers and structured materials all have the capacity
to expand and increase the functionality of thin films
and coatings used in a variety of applications and
provide new applications. New advanced deposition
processes and hybrid processes are being used and
developed to deposit advanced thin film materials and
structures not possible with conventional techniques a
decade ago. Properties can now be engineered into thin
films that achieve performance not possible a decade
ago. Quantum computers will revolutionize the way
telecommunications networks function. Quantum computing
holds the promise of solving problems that would be
intractable with conventional computers by implementing
principles from quantum physics in the development of
computer hardware, software and communications
equipment. Quantum-assisted computing will be the first
step towards full quantum systems, and will cause
immense disruption of our traditional networks. The



world’s biggest manufacturers are investing large
amounts of resources to develop crucial quantum-assisted
circuits and devices. Quantum Computing and
Communications: Gives an overview of basic quantum
computing algorithms and their enhanced versions such as
efficient database searching, counting and phase
estimation. Introduces quantum-assisted solutions for
telecom problems including multi-user detection in
mobile systems, routing in IP based networks, and secure
ciphering key distribution. Includes an accompanying
website featuring exercises (with solution manual) and
sample algorithms from the classical telecom world,
corresponding quantum-based solutions, bridging the gap
between pure theory and engineering practice. This book
provides telecommunications engineers, as well as
graduate students and researchers in the fields of
computer science and telecommunications, with a wide
overview of quantum computing & communications and a
wealth of essential, practical information. This book
describes applications of the AdS/CFT duality to the
"real world." The AdS/CFT duality is an idea that
originated from string theory and is a powerful tool for
analyzing strongly-coupled gauge theories using
classical gravitational theories. In recent years, it
has been shown that one prediction of AdS/CFT is indeed
close to the experimental result of the real quark–gluon
plasma. Since then, the AdS/CFT duality has been applied
to various fields of physics; examples are QCD, nuclear
physics, condensed-matter physics, and nonequilibrium
physics. The aim of this book is to provide background
materials such as string theory, black holes, nuclear
physics, condensed-matter physics, and nonequilibrium
physics as well as key applications of the AdS/CFT
duality in a single volume. The emphasis throughout the
book is on a pedagogical and intuitive approach focusing
on the underlying physical concepts. It also includes
step-by-step computations for important results, which



are useful for beginners. This book will be a valuable
reference work for graduate students and researchers in
particle physics, general relativity, nuclear physics,
nonequilibrium physics, and condensed-matter physics.
The road vehicle of the future will embrace innovations
from three major automotive technology fields: driver
assistance systems, vehicle networking and alternative
propulsion. Smart systems such as adaptive ICT
components and MEMS devices, novel network
architectures, integrated sensor systems, intelligent
interfaces and functional materials form the basis of
these features and permit their successful and
synergetic integration. They increasingly appear to be
the key enabling technologies for safe and green road
mobility. For more than fifteen years the International
Forum on Advanced Microsystems for Automotive
Applications (AMAA) has been successful in detecting
novel trends and in discussing the technological
implications from early on. The topic of the AMAA 2013
will be “Smart Systems for Safe and Green Vehicles”.
This book contains peer-reviewed papers written by
leading engineers and researchers which all address the
ongoing research and novel developments in the field.
www.amaa.de The aim of this book is to give readers a
broad review of topical worldwide advancements in
theoretical and experimental facts, instrumentation and
practical applications erudite by luminescent materials
and their prospects in dealing with different types of
luminescence like photoluminescence,
electroluminescence, thermo-luminescence,
triboluminescence, bioluminescence design and
applications. The additional part of this book deals
with the dynamics, rare-earth ions, photon down-/up-
converting materials, luminescence dating, lifetime,
bioluminescence microscopical perspectives and prospects
towards the basic research or for more advanced
applications. This book is divided into four main



sections: luminescent materials and their associated
phenomena; photo-physical properties and their emerging
applications; thermoluminescence dating: from theory to
applications, and bioluminescence perspectives and
prospects. Individual chapters should serve the broad
spectrum of common readers of diverse expertise, layman,
students and researchers, who may in this book find
easily elucidated fundamentals as well as progressive
principles of specific subjects associated with these
phenomena. This book was created by 14 contributions
from experts in different fields of luminescence and
technology from over 20 research institutes worldwide.
An Introduction to Quantum Field Theory is a textbook
intended for the graduate physics course covering
relativistic quantum mechanics, quantum electrodynamics,
and Feynman diagrams. The authors make these subjects
accessible through carefully worked examples
illustrating the technical aspects of the subject, and
intuitive explanations of what is going on behind the
mathematics. After presenting the basics of quantum
electrodynamics, the authors discuss the theory of
renormalization and its relation to statistical
mechanics, and introduce the renormalization group. This
discussion sets the stage for a discussion of the
physical principles that underlie the fundamental
interactions of elementary particle physics and their
description by gauge field theories. Covers the most
important imaging modalities in radiology: projection
radiography, x-ray computed tomography, nuclear
medicine, ultrasound imaging, and magnetic resonance
imaging. Organized into parts to emphasize key overall
conceptual divisions. Detailing a systems approach,
Optical Wireless Communications: System and Channel
Modelling with MATLAB®, is a self-contained volume that
concisely and comprehensively covers the theory and
technology of optical wireless communications systems
(OWC) in a way that is suitable for undergraduate and



graduate-level students, as well as researchers and
professional engineers. Incorporating MATLAB®
throughout, the authors highlight past and current
research activities to illustrate optical sources,
transmitters, detectors, receivers, and other devices
used in optical wireless communications. They also
discuss both indoor and outdoor environments, discussing
how different factors—including various channel
models—affect system performance and mitigation
techniques. In addition, this book broadly covers
crucial aspects of OWC systems: Fundamental principles
of OWC Devices and systems Modulation techniques and
schemes (including polarization shift keying) Channel
models and system performance analysis Emerging visible
light communications Terrestrial free space optics
communication Use of infrared in indoor OWC One entire
chapter explores the emerging field of visible light
communications, and others describe techniques for using
theoretical analysis and simulation to mitigate channel
impact on system performance. Additional topics include
wavelet denoising, artificial neural networks, and
spatial diversity. Content also covers different
challenges encountered in OWC, as well as outlining
possible solutions and current research trends. A major
attraction of the book is the presentation of MATLAB
simulations and codes, which enable readers to execute
extensive simulations and better understand OWC in
general. This book constitutes the thoroughly refereed
post-conference proceedings of the 4th International
Conference on Computing and Network Communications
(CoCoNet'20), October 14–17, 2020, Chennai, India. The
papers presented were carefully reviewed and selected
from several initial submissions. The papers are
organized in topical sections on Signal, Image and
Speech Processing, Wireless and Mobile Communication,
Internet of Things, Cloud and Edge Computing,
Distributed Systems, Machine Intelligence, Data



Analytics, Cybersecurity, Artificial Intelligence and
Cognitive Computing and Circuits and Systems. The book
is directed to the researchers and scientists engaged in
various fields of computing and network communication
domains. The field of visible light communication (VLC)
has diverse applications to the end user including
streaming audio, video, high-speed data browsing, voice
over internet and online gaming. This comprehensive
textbook discusses fundamental aspects, research
activities and modulation techniques in the field of
VLC. Visible Light Communication: A Comprehensive Theory
and Applications with MATLAB® discusses topics including
line of sight (LOS) propagation model, non-line of sight
(NLOS) propagation model, carrier less amplitude and
phase modulation, multiple-input-multiple-output (MIMO),
non-linearities of optical sources, orthogonal frequency-
division multiple access, non-orthogonal multiple access
and single-carrier frequency-division multiple access in
depth. Primarily written for senior undergraduate and
graduate students in the field of electronics and
communication engineering for courses on optical
wireless communication and VLC, this book: Provides up-
to-date literature in the field of VLC Presents MATLAB
codes and simulations to help readers understand
simulations Discusses applications of VLC in enabling
vehicle to vehicle (V2V) communication Covers topics
including radio frequency (RF) based wireless
communications and VLC Presents modulation formats along
with the derivations of probability of error expressions
pertaining to different variants of optical OFDM The
first book on optical OFDM by the leading pioneers in
the field The only book to cover error correction codes
for optical OFDM Gives applications of OFDM to free-
space communications, optical access networks, and metro
and log haul transports show optical OFDM can be
implemented Contains introductions to signal processing
for optical engineers and optical communication



fundamentals for wireless engineers This book gives a
coherent and comprehensive introduction to the
fundamentals of OFDM signal processing, with a
distinctive focus on its broad range of applications. It
evaluates the architecture, design and performance of a
number of OFDM variations, discusses coded OFDM, and
gives a detailed study of error correction codes for
access networks, 100 Gb/s Ethernet and future optical
networks. The emerging applications of optical OFDM,
including single-mode fiber transmission, multimode
fiber transmission, free space optical systems, and
optical access networks are examined, with particular
attention paid to passive optical networks, radio-over-
fiber, WiMAX and UWB communications. Written by two of
the leading contributors to the field, this book will be
a unique reference for optical communications engineers
and scientists. Students, technical managers and telecom
executives seeking to understand this new technology for
future-generation optical networks will find the book
invaluable. William Shieh is an associate professor and
reader in the electrical and electronic engineering
department, The University of Melbourne, Australia. He
received his M.S. degree in electrical engineering and
Ph.D. degree in physics both from University of Southern
California. Ivan Djordjevic is an Assistant Professor of
Electrical and Computer Engineering at the University of
Arizona, Tucson, where he directs the Optical
Communications Systems Laboratory (OCSL). His current
research interests include optical networks, error
control coding, constrained coding, coded modulation,
turbo equalization, OFDM applications, and quantum error
correction. "This wonderful book is the first one to
address the rapidly emerging optical OFDM field. Written
by two leading researchers in the field, the book is
structured to comprehensively cover any optical OFDM
aspect one could possibly think of, from the most
fundamental to the most specialized. The book adopts a



coherent line of presentation, while striking a
thoughtful balance between the various topics, gradually
developing the optical-physics and communication-
theoretic concepts required for deep comprehension of
the topic, eventually treating the multiple optical OFDM
methods, variations and applications. In my view this
book will remain relevant for many years to come, and
will be increasingly accessed by graduate students,
accomplished researchers as well as telecommunication
engineers and managers keen to attain a perspective on
the emerging role of OFDM in the evolution of photonic
networks." -- Prof. Moshe Nazarathy, EE Dept., Technion,
Israel Institute of Technology * The first book on
optical OFDM by the leading pioneers in the field * The
only book to cover error correction codes for optical
OFDM * Applications of OFDM to free-space
communications, optical access networks, and metro and
log haul transports show optical OFDM can be implemented
* An introduction to signal processing for optical
communications * An introduction to optical
communication fundamentals for the wireless engineer The
Science of Color focuses on the principles and
observations that are foundations of modern color
science. Written for a general scientific audience, the
book broadly covers essential topics in the
interdisciplinary field of color, drawing from physics,
physiology and psychology. This book comprises eight
chapters and begins by tracing scientific thinking about
color since the seventeenth century. This historical
perspective provides an introduction to the fundamental
questions in color science, by following advances as
well as misconceptions over more than 300 years. The
next chapters then discuss the relationship between
light, the retinal image, and photoreceptors, followed
by a focus on concepts such as color matching and color
discrimination; color appearance and color difference
specification; the physiology of color vision; the 15



mechanisms of the physics and chemistry of color; and
digital color reproduction. Each chapter begins with a
short outline that summarizes the organization and
breadth of its material. The outlines are valuable
guides to chapter structure, and worth scanning even by
readers who may not care to go through a chapter from
start to finish. This book will be of interest to
scientists, artists, manufacturers, and students. There
has continuously been a massive growth of Internet
traffic for these years despite the "bubble burst" in
year 2000. As the telecom market is gradually picking
up, it would be a consensus in telecom and data-com
industries that the CAPEX (Capital Expenditures) to
rebuild the network infrastructure to cope with this
traffic growth would be imminent, while the OPEX
(Operational Expenditures) has to be within a tight
constraint. Therefore, the newly built 2r^-century
network has to fully evolve from voice-oriented legacy
networks, not only by increasing the transmission
capacity of WDM links but also by introducing switching
technologies in optical domain to provide full-
connectivity to support a wide variety of services. This
book stems from the technical contributions presented at
the Optical Networks and Technology Conference
(OpNeTec), inaugurated this year 2004 in Pisa, Italy,
and collects innovations of optical network technologies
toward the 2V^ century network. High-quality recent
research results on optical networks and related
technologies are presented, including IP over WDM
integration, burst and packet switchings, control and
managements, operation, metro- and access networks, and
components and devices in the perspective of network
application. An effort has been made throughout the
conference, hopefully reflected at least partially in
this book, to bring together researchers, scientists,
and engineers working both academia and industries to
discuss the relative impact of networks on technologies



and vice versa, with a vision of the future. Competition
Science Vision (monthly magazine) is published by
Pratiyogita Darpan Group in India and is one of the best
Science monthly magazines available for medical entrance
examination students in India. Well-qualified
professionals of Physics, Chemistry, Zoology and Botany
make contributions to this magazine and craft it with
focus on providing complete and to-the-point study
material for aspiring candidates. The magazine covers
General Knowledge, Science and Technology news,
Interviews of toppers of examinations, study material of
Physics, Chemistry, Zoology and Botany with model
papers, reasoning test questions, facts, quiz contest,
general awareness and mental ability test in every
monthly issue. Fully loaded with the latest tricks and
tips on your new Android! Android smartphones are so
hot, they're soaring past iPhones on the sales charts.
And the second edition of this muscular little book is
equally impressive--it's packed with tips and tricks for
getting the very most out of your latest-generation
Android device. Start Facebooking and tweeting with your
Android mobile, scan barcodes to get pricing and product
reviews, download your favorite TV shows--the book is
positively bursting with practical and fun how-tos.
Topics run the gamut from using speech recognition,
location-based mapping, and GPS, to setting up your
Android as a broadband modem and much more. Helps you
get the most out of your Android smartphone and related
technology, including Motorola Droid 2, Motorola Photon
4G, HTC Thunderbolt, LG Optimus 3D, and HTC EVO 3D Shows
you how to put a slew of stuff on your Android: old
movies, TV shows, music, spreadsheets, presentations,
Word documents, and much more Covers all the basic
features such as web browsing, using Facebook and
Twitter, taking photos, playing music, and using e-mail
Offers dozens of high-level tips and tricks, such as
using an Android as a broadband modem, barcode scanning,



using the GPS, and speech recognition You won't believe
all that you can do with Android smartphones. Get
Android Fully Loaded, Second Edition and don't miss a
thing! A new, comprehensively updated edition of the
acclaimed textbook by F.H. Attix (Introduction to
Radiological Physics and Radiation Dosimetry) taking
into account the substantial developments in dosimetry
since its first edition. This monograph covers charged
and uncharged particle interactions at a level
consistent with the advanced use of the Monte Carlo
method in dosimetry; radiation quantities, macroscopic
behaviour and the characterization of radiation fields
and beams are covered in detail. A number of chapters
include addenda presenting derivations and discussions
that offer new insight into established dosimetric
principles and concepts. The theoretical aspects of
dosimetry are given in the comprehensive chapter on
cavity theory, followed by the description of primary
measurement standards, ionization chambers, chemical
dosimeters and solid state detectors. Chapters on
applications include reference dosimetry for standard
and small fields in radiotherapy, diagnostic radiology
and interventional procedures, dosimetry of unsealed and
sealed radionuclide sources, and neutron beam dosimetry.
The topics are presented in a logical, easy-to-follow
sequence and the text is supplemented by numerous
illustrative diagrams, tables and appendices. For senior
undergraduate- or graduate-level students and
professionals. PCMag.com is a leading authority on
technology, delivering Labs-based, independent reviews
of the latest products and services. Our expert industry
analysis and practical solutions help you make better
buying decisions and get more from technology. This book
covers the recent progress in fiber-optic communication
systems with a main focus on the impact of fiber
nonlinearities on the system performance. Over the past
few years, there has been significant progress in



coherent communication systems mainly because of the
advances in digital signal processing techniques. This
has led to renewed interest in fiber linear and
nonlinear impairments and techniques to mitigate them in
electrical domain. In this book, the reader will find
all the important topics of fiber optic communication
systems in one place with in-depth coverage by the
experts of each subtopics. Pioneers from each of the sub-
topics have been invited to contribute. Each chapter
will have a section on fundamentals, review of
literature survey and the recent developments. The
reader will benefit from this approach since many of the
conference proceedings and journal articles mainly focus
on the authors’ research work without spending space on
preliminaries. Shrinking pixel sizes along with
improvements in image sensors, optics, and electronics
have elevated DSCs to levels of performance that match,
and have the potential to surpass, that of silver-halide
film cameras. Image Sensors and Signal Processing for
Digital Still Cameras captures the current state of DSC
image acquisition and signal processing technology and
takes an all-inclusive look at the field, from the
history of DSCs to future possibilities. The first
chapter outlines the evolution of DSCs, their basic
structure, and their major application classes. The next
few chapters discuss high-quality optics that meet the
requirements of better image sensors, the basic
functions and performance parameters of image sensors,
and detailed discussions of both CCD and CMOS image
sensors. The book then discusses how color theory
affects the uses of DSCs, presents basic image
processing and camera control algorithms and examples of
advanced image processing algorithms, explores the
architecture and required performance of signal
processing engines, and explains how to evaluate image
quality for each component described. The book closes
with a look at future technologies and the challenges



that must be overcome to realize them. With
contributions from many active DSC experts, Image
Sensors and Image Processing for Digital Still Cameras
offers unparalleled real-world coverage and opens wide
the door for future innovation. We are at the dawn of an
era in networking that has the potential to define a new
phase of human existence. This era will be shaped by the
digitization and connection of everything and everyone
with the goal of automating much of life, effectively
creating time by maximizing the efficiency of everything
we do and augmenting our intelligence with knowledge
that expedites and optimizes decision-making and
everyday routines and processes. The Future X Network: A
Bell Labs Perspective outlines how Bell Labs sees this
future unfolding and the key technological breakthroughs
needed at both the architectural and systems levels.
Each chapter of the book is dedicated to a major area of
change and the network and systems innovation required
to realize the technological revolution that will be the
essential product of this new digital future. Centrally
important to the progress of inorganic chemistry is the
application of new physical techniques for determining
crystal and molecular structures. Electronic structure,
too, can now be explored by a large variety of spectros
copic techniques, most of them of quite recent origin.
Realizing how essential it was to bring together experts
in the techniques themselves and those who might use
them for their own chemical purposes, Professor Furlani
and I began in the early 1970's to organize small
meetings at which this kind of interchange could take
place. The first, funded by the Italian National
Research Council and Ministry of Education, was at
Frascati in 1971. It was followed by others at Oxford
(1974) and Pugnochiuso (1977), funded under the NATO
Advanced Study Institutes programme. Lectures given at
the Oxford Advanced Study Institute were published by D.
Reidel under the title Electronic States of Inorganic



Compounds: New Experimental Techniques. A three year
interval between these Institutes has proved suitable
both for introducing new generations of potential users
to the methods and allowing us to incorporate advances
in the methods themselves. In fact, since the last
Advanced Study Institute in the series several important
advances have occurred, particularly in electron, ion
and neutron spectros copies. We concentrated the course
for 1980 on these newer aspects, though the more
specialized lectures were prefaced with introductory
material for those not familiar with the general
principles. Explore the foundations and applications of
5G technology This comprehensive guide contains
practical information from telecommunications experts
working at the forefront of 5G innovation. The authors
discuss the foundations of 5G technology―not just the
new standards, but the reasons and stories behind them.
Fundamentals of 5G Communications features coverage of
all major vertical domains with a focus on practical,
commercial applications. This book serves both as an
essential reference for telecom professionals and as a
textbook for students learning about 5G. Coverage
includes: 5G versus 4G: What’s new? Deployment scenarios
and architecture options The evolution of 5G
architecture Numerology and slot structure Initial
access and mobility Downlink control and data operation
Uplink control and data operation Coexistence of 4G and
5G 5G in unlicensed and shared spectra Vertical
expansion: URLLC, MTC, V2X Vertical expansion: broadcast
and multicast Typical 5G commercial deployments A look
toward the future of 5G
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