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[EPUB] Advanced Antenna
Systems For 5G Network
Deployments: Bridging The
Gap Between Theory And
Practice
This is likewise one of the factors by obtaining the soft documents of this
Advanced Antenna Systems for 5G Network Deployments:
Bridging the Gap Between Theory and Practice by online. You
might not require more epoch to spend to go to the ebook foundation as
skillfully as search for them. In some cases, you likewise do not discover
the broadcast Advanced Antenna Systems for 5G Network Deployments:
Bridging the Gap Between Theory and Practice that you are looking for.
It will unquestionably squander the time.
However below, past you visit this web page, it will be so totally simple
to acquire as without difficulty as download guide Advanced Antenna
Systems for 5G Network Deployments: Bridging the Gap Between
Theory and Practice
It will not allow many epoch as we tell before. You can attain it even if
sham something else at house and even in your workplace. suitably
easy! So, are you question? Just exercise just what we present below as
skillfully as review Advanced Antenna Systems for 5G Network
Deployments: Bridging the Gap Between Theory and Practice
what you subsequently to read!

Advanced Antenna Systems
for 5G Network
Deployments-Henrik Asplund
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2020-06-24 Advanced
Antenna Systems for 5G
Network Deployments:
Bridging the Gap between
Theory and Practice provides
a comprehensive
understanding of the field of
advanced antenna systems
(AAS) and how they can be
deployed in 5G networks. The
book gives a thorough
understanding of the basic
technology components, the
state-of-the-art multi-antenna
solutions, what support 3GPP
has standardized together
with the reasoning, AAS
performance in real networks,
and how AAS can be used to
enhance network
deployments. Explains how
AAS features impact network
performance and how AAS
can be effectively used in a 5G
network, based on either NR
and/or LTE Shows what AAS
configurations and features to
use in different network
deployment scenarios,
focusing on mobile
broadband, but also including
fixed wireless access Presents
the latest developments in
multi-antenna technologies,
including Beamforming,
MIMO and cell shaping, along
with the potential of different
technologies in a commercial

network context Provides a
deep understanding of the
differences between mid-band
and mm-Wave solutions

Advanced Antenna Systems
for 5G Network
Deployments-Henrik Asplund
2020-07-06 Advanced
Antenna Systems for 5G
Network Deployments:
Bridging the Gap between
Theory and Practice provides
a comprehensive
understanding of the field of
advanced antenna systems
(AAS) and how they can be
deployed in 5G networks. The
book gives a thorough
understanding of the basic
technology components, the
state-of-the-art multi-antenna
solutions, what support 3GPP
has standardized together
with the reasoning, AAS
performance in real networks,
and how AAS can be used to
enhance network
deployments. Explains how
AAS features impact network
performance and how AAS
can be effectively used in a 5G
network, based on either NR
and/or LTE Shows what AAS
configurations and features to
use in different network
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deployment scenarios,
focusing on mobile
broadband, but also including
fixed wireless access Presents
the latest developments in
multi-antenna technologies,
including Beamforming,
MIMO and cell shaping, along
with the potential of different
technologies in a commercial
network context Provides a
deep understanding of the
differences between mid-band
and mm-Wave solutions

Millimeter Wave Antennas
for 5G Mobile Terminals
and Base Stations-Shiban
Kishen Koul 2020-11-24 This
book discusses antenna
designs for handheld devices
as well as base stations. The
book serves as a reference
and a handy guide for
graduate students and PhD
students involved in the field
of millimeter wave antenna
design. It also gives insights
to designers and practicing
engineers who are actively
engaged in design of antennas
for future 5G devices. It offers
an in-depth study,
performance analysis and
extensive characterization of
novel antennas for 5G

applications. The reader will
learn about basic design
methodology and techniques
to develop antennas for 5G
applications including
concepts of path loss
compensation, co-design of
commercial 4G antennas with
millimeter wave 5G antennas
and antennas used in phase
array and pattern diversity
modules. Practical examples
included in the book will help
readers to build high
performance antennas for 5G
subsystems/systems using low
cost technology. Key Features
Provides simple design
methodology of different
antennas for handheld devices
as well as base stations for 5G
applications. Concept of path
loss compensation introduced.
Co-design of commercial 4G
antennas with millimetre
wave 5G antennas presented.
Comparison of phased array
versus pattern diversity
modules discussed in detail.
Fabrication and Measurement
challenges at mmWaves and
Research Avenues in antenna
designs for 5G and beyond
presented. Shiban Kishen
Koul is an emeritus professor
at the Centre for Applied
Research in Electronics at the
Indian Institute of Technology
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Delhi. He served as the
chairman of Astra Microwave
Products Limited, Hyderabad
from 2009-2018. He is a Life
Fellow of the Institution of
Electrical and Electronics
Engineering (IEEE), USA, a
Fellow of the Indian National
Academy of Engineering
(INAE), and a Fellow of the
Institution of Electronics and
Telecommunication Engineers
(IETE). Karthikeya G S
worked as an assistant
professor in Visvesvaraya
technological university from
2013 to 2016 and completed
his PhD from the Centre for
Applied Research in
Electronics at the Indian
Institute of Technology Delhi
in Dec.2019. He is a member
of IEEE-Antenna Propagation
Society and Antenna Test and
Measurement society.

Antennas and Propagation
for 5G and Beyond-Qammer
H. Abbasi 2020-09-14
Transforming the way we live,
work, and engage with our
environment, 5G and beyond
technologies will provide
much higher bandwidth and
connectivity to billions of
devices. This brings enormous
opportunities but of course

the widespread deployment of
these technologies faces
challenges, including the need
for reliable connectivity, a
diverse range of bandwidths,
dynamic spectrum sharing,
channel modelling and wave
propagation for ultra-dense
wireless networks, as well as
price pressures. The choice of
an antenna system will also be
a critical component of all
node end devices and will
present several design
challenges such as size,
purpose, shape and
placement. In this edited
book, the authors bring new
approaches for exploiting
challenging propagation
channels and the development
of efficient, cost-effective,
scalable, and reliable antenna
systems and solutions, as well
as future perspectives. The
book is aimed at a wide
audience of industry and
academic researchers,
scientists and engineers as
well as advanced students in
the field of antennas, ICTs,
signal processing and
electromagnetics. It will also
be useful to network and
system designers, developers
and manufacturers.
Stakeholders, government
regulators, policy makers and
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standards bodies can use the
information provided here to
better understand the effects
of the technology on the
market and future
developments for 5G and
beyond systems and networks.

5G NR: The Next
Generation Wireless Access
Technology-Erik Dahlman
2018-08-09 5G NR: The Next
Generation Wireless Access
Technology follows the
authors' highly celebrated
books on 3G and 4G by
providing a new level of
insight into 5G NR. After an
initial discussion of the
background to 5G, including
requirements, spectrum
aspects and the
standardization timeline, all
technology features of the
first phase of NR are
described in detail. Included
is a detailed description of the
NR physical-layer structure
and higher-layer protocols, RF
and spectrum aspects and coexistence and interworking
with LTE. The book provides a
good understanding of NR
and the different NR
technology components,
giving insight into why a

certain solution was selected.
Content includes: Key radiorelated requirements of NR,
design principles, technical
features Details of basic NR
transmission structure,
showing where it has been
inherited from LTE and where
it deviates from it, and the
reasons why NR Multiantenna transmission
functionality Detailed
description of the signals and
functionality of the initial NR
access, including signals for
synchronization and system
information, random access
and paging LTE/NR coexistence in the same
spectrum, the benefits of their
interworking as one system
The different aspects of
mobility in NR RF
requirements for NR will be
described both for BS and UE,
both for the legacy bands and
for the new mm-wave bands
Gives a concise and accessible
explanation of the underlying
technology and standards for
5G NR radio-access
technology Provides detailed
description of the NR
physical-layer structure and
higher-layer protocols, RF and
spectrum aspects and coexistence and interworking
with LTE Gives insight not
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only into the details of the NR
specification but also an
understanding of why certain
solutions look like they do

5G Physical Layer-Ali Zaidi
2018-09-22 5G Physical Layer:
Principles, Models and
Technology Components
explains fundamental physical
layer design principles,
models and components for
the 5G new radio access
technology – 5G New Radio
(NR). The physical layer
models include radio wave
propagation and hardware
impairments for the full range
of frequencies considered for
the 5G NR (up to 100 GHz).
The physical layer
technologies include flexible
multi-carrier waveforms,
advanced multi-antenna
solutions, and channel coding
schemes for a wide range of
services, deployments, and
frequencies envisioned for 5G
and beyond. A MATLAB-based
link level simulator is included
to explore various design
options. 5G Physical Layer is
very suitable for wireless
system designers and
researchers: basic
understanding of
communication theory and

signal processing is assumed,
but familiarity with 4G and 5G
standards is not required.
With this book the reader will
learn: The fundamentals of
the 5G NR physical layer
(waveform, modulation,
numerology, channel codes,
and multi-antenna schemes).
Why certain PHY technologies
have been adopted for the 5G
NR. The fundamental physical
limitations imposed by radio
wave propagation and
hardware impairments. How
the fundamental 5G NR
physical layer functionalities
(e.g.,
parameters/methods/schemes
) should be realized. The
content includes: A global
view of 5G development –
concept, standardization,
spectrum allocation, use cases
and requirements, trials, and
future commercial
deployments. The
fundamentals behind the 5G
NR physical layer
specification in 3GPP. Radio
wave propagation and
channel modeling for 5G and
beyond. Modeling of
hardware impairments for
future base stations and
devices. Flexible multi-carrier
waveforms, multi-antenna
solutions, and channel coding
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schemes for 5G and beyond. A
simulator including hardware
impairments, radio
propagation, and various
waveforms. Ali Zaidi is a
strategic product manager at
Ericsson, Sweden. Fredrik
Athley is a senior researcher
at Ericsson, Sweden. Jonas
Medbo and Ulf Gustavsson
are senior specialists at
Ericsson, Sweden. Xiaoming
Chen is a professor at Xi’an
Jiaotong University, China.
Giuseppe Durisi is a professor
at Chalmers University of
Technology, Sweden, and a
guest researcher at Ericsson,
Sweden.

4G: LTE/LTE-Advanced for
Mobile Broadband-Erik
Dahlman 2013-10-07 This
book focuses on LTE with full
updates including LTEAdvanced (Release-11) to
provide a complete picture of
the LTE system. Detailed
explanations are given for the
latest LTE standards for radio
interface architecture, the
physical layer, access
procedures, broadcast,
relaying, spectrum and RF
characteristics, and system
performance. Key
technologies presented

include multi-carrier
transmission, advanced
single-carrier transmission,
advanced receivers, OFDM,
MIMO and adaptive antenna
solutions, radio resource
management and protocols,
and different radio network
architectures. Their role and
use in the context of mobile
broadband access in general
is explained, giving both a
high-level overview and more
detailed step-by-step
explanations. This book is a
must-have resource for
engineers and other
professionals in the
telecommunications industry,
working with cellular or
wireless broadband
technologies, giving an
understanding of how to
utilize the new technology in
order to stay ahead of the
competition. New to this
edition: In-depth description
of CoMP and enhanced multiantenna transmission
including new referencesignal structures and
feedback mechanisms
Detailed description of the
support for heterogeneous
deployments provided by the
latest 3GPP release Detailed
description of new enhanced
downlink control-channel
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structure (EPDDCH) New RF
configurations including
operation in non-contiguous
spectrum, multi-bands base
stations and new frequency
bands Overview of 5G as a set
of well-integrated radioaccess technologies, including
support for higher frequency
bands and flexible spectrum
management, massive
antenna configurations, and
ultra-dense deployments
Covers a complete update to
the latest 3GPP Release-11
Two new chapters on HetNet,
covering small
cells/heterogeneous
deployments, and CoMP,
including Inter-site
coordination Overview of
current status of LTE release
12 including further
enhancements of local-area,
CoMP and multi-antenna
transmission, Machine-typecommunication, Device-todevice communication

5G New Radio-Mihai Enescu
2020-04-27 A guide to the
3GPP-specified 5G physical
layer with a focus on the new
beam-based dimension in the
radio system 5G New Radio: A
Beam-based Air Interface is
an authoritative guide to the

newly 3GPP-specified 5G
physical layer. The
contributors—noted experts
on the topic and creators of
the actual standard—focus on
the beam-based operation
which is a new dimension in
the radio system due to the
millimeter wave deployments
of 5G. The book contains
information that complements
the 3GPP specification and
helps to connect the dots
regarding key features. The
book assumes a basic
knowledge of multi-antenna
technologies and covers the
physical layer aspects related
to beam operation, such as
initial access, details of
reference signal design, beam
management, and DL and UL
data channel transmission.
The contributors also provide
a brief overview of
standardization efforts,
IMT-2020 submission, 5G
spectrum, and performance
analysis of 5G components.
This important text: Contains
information on the 3GPPspecified 5G physical layer
Highlights the beam-based
operation Covers the physical
layer aspects related to beam
operation Includes
contributions from experts
who created the standard
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Written for students and
development engineers
working with 5G NR, 5G New
Radio: A Beam-based Air
Interface offers an expert
analysis of the 3GPP-specified
5G physical layer.

Nano Dielectric Resonator
Antennas for 5G
Applications-Rajveer S.
Yaduvanshi 2020-05-26 We
are always surrounded by
electromagnetic waves and
fields of various spectra. This
book explains basic
electromagnetic theory with
the help of design
formulations i.e. mathematical
background on antennas
along with experimentations,
which has made this book
unique. The main purpose of
this book is to embed
mathematical EM theory of
dielectric resonator antennas
with experimental validation
so that understanding of
concepts takes place. Initially,
basic understanding of
philosophy of dielectric
resonators has been
discussed, then it is supported
with mathematical modeling
and later same is
implemented with its

prototype model along with
experimentations. The modes
theory gives important
analysis on currents
distribution, impedance
analysis and radiation pattern
in DRA. Circular polarization
can built signal robustness,
case studies on circular
polarization has been
included. Equivalent RLC
circuit concept has been
introduced. Challenges of
switching from microwave to
terahertz has been briefly
discussed. Nano DRA will
revolutionize the wireless
technology. Nano DRA
,Terahertz DRA and Quantum
DRA have analyzed and
studied.

5G Technology-Harri Holma
2020-02-03 A comprehensive
guide to 5G technology,
applications and potential for
the future 5G brings new
technology solutions to the 5G
mobile networks including
new spectrum options, new
antenna structures, new
physical layer and protocols
designs and new network
architectures. 5G Technology:
3GPP New Radio is a
comprehensive resource that
offers explanations of 5G
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specifications, performance
evaluations, aspects of device
design, practical deployment
considerations and illustrative
examples from field
experiences. With
contributions from a panel of
international experts on the
topic, the book presents the
main new technology
components in 5G and
describes the physical layer,
radio protocols and network
performance. The authors
review the deployment
aspects such as site density
and transport network and
explore the 5G performance
aspects including data rates
and coverage and latency. The
book also contains illustrative
examples of practical field
measurement. In addition, the
book includes the most recent
developments in 4G LTE
evolution and offers an
outlook for the future of the
evolution of 5G. This
important book: Offers an
introduction to 5G technology
and its applications Contains
contributions from
international experts on the
topic Reviews the main
technology components in 5G
Includes information on the
optimisation of the Internet of
things Presents illustrative

examples of practical field
measurements Written for
students and scientists
interested in 5G technology,
5G Technology: 3GPP New
Radio provides a clear
understanding of the
underlying 5G technology that
promotes the opportunity to
take full benefit of new
capabilities.

Signal Processing for 5G:
Algorithms and
Implementations-Fa-Long
Luo 2016-10-17 A
comprehensive and invaluable
guide to 5G technology,
implementation and practice
in one single volume. For all
things 5G, this book is a mustread. Signal processing
techniques have played the
most important role in
wireless communications
since the second generation of
cellular systems. It is
anticipated that new
techniques employed in 5G
wireless networks will not
only improve peak service
rates significantly, but also
enhance capacity, coverage,
reliability , low-latency,
efficiency, flexibility,
compatibility and
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convergence to meet the
increasing demands imposed
by applications such as big
data, cloud service, machineto-machine (M2M) and
mission-critical
communications. This book is
a comprehensive and detailed
guide to all signal processing
techniques employed in 5G
wireless networks. Uniquely
organized into four
categories, New Modulation
and Coding, New Spatial
Processing, New Spectrum
Opportunities and New
System-level Enabling
Technologies, it covers
everything from network
architecture, physical-layer
(down-link and up-link),
protocols and air interface, to
cell acquisition, scheduling
and rate adaption, access
procedures and relaying to
spectrum allocations. All
technology aspects and major
roadmaps of global 5G
standard development and
deployments are included in
the book. Key Features: Offers
step-by-step guidance on
bringing 5G technology into
practice, by applying
algorithms and design
methodology to real-time
circuit implementation, taking
into account rapidly growing

applications that have multistandards and multi-systems.
Addresses spatial signal
processing for 5G, in
particular massive multipleinput multiple-output
(massive-MIMO), FD-MIMO
and 3D-MIMO along with
orbital angular momentum
multiplexing, 3D beamforming
and diversity. Provides
detailed algorithms and
implementations, and
compares all multicarrier
modulation and multiple
access schemes that offer
superior data transmission
performance including FBMC,
GFDM, F-OFDM, UFMC,
SEFDM, FTN, MUSA, SCMA
and NOMA. Demonstrates the
translation of signal
processing theories into
practical solutions for new
spectrum opportunities in
terms of millimeter wave, fullduplex transmission and
license assisted access.
Presents well-designed
implementation examples,
from individual function block
to system level for effective
and accurate learning. Covers
signal processing aspects of
emerging system and network
architectures, including ultradense networks (UDN),
software-defined networks
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(SDN), device-to-device (D2D)
communications and cloud
radio access network (CRAN).

5G NR-Sassan Ahmadi
2019-06-15 5G NR:
Architecture, Technology,
Implementation, and
Operation of 3GPP New Radio
Standards is an in-depth,
systematic, technical
reference on 3GPP's New
Radio standards (Release 15
and beyond), covering the
underlying theory, functional
descriptions, practical
considerations and
implementation of the 5G new
radio access technology. The
book describes the design and
operation of individual
components and shows how
they are integrated into the
overall system and operate
from a systems perspective.
Uniquely, this book gives
detailed information on RAN
protocol layers, transport,
network architecture and
services, as well as practical
implementation and
deployment issues, making it
suitable for researchers and
engineers who are designing
and developing 5G systems.
Reflecting on the author's 30

plus years of experience in
signal processing,
microelectronics and wireless
communication system
design, this book is ideal for
professional engineers,
researchers and graduate
students working and
researching in cellular
communication systems and
protocols as well as mobile
broadband wireless
standards. Strong focus on
practical considerations,
implementation and
deployment issues Takes a
top-down approach to explain
system operation and
functional interconnection
Covers all functional
components, features, and
interfaces based on clear
protocol structure and block
diagrams Describes RF and
transceiver design
considerations in sub-6 GHz
and mmWave bands Covers
network slicing,
SDN/NFV/MEC networks and
cloud and virtualized RAN
architectures Comprehensive
coverage of NR multi-antenna
techniques and beamformed
operation A consistent and
integrated coverage reflecting
the author’s decades of
experience in developing 3G,
4G and 5G technologies and
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writing two successful books
in these areas

Design and Applications of
Active Integrated
Antennas-Mohammad S.
Sharawi 2018-05-31 This
comprehensive new resource
guides professionals in the
latest methods used when
designing active integrated
antennas (AIA) for wireless
communication devices for
various standards. This book
provides complete design
procedures for the various
elements of such active
integrated antennas such as
the matching network, the
amplifier/active element as
well as the antenna. This book
offers insight into how active
integration and co-design
between the active
components (amplifier,
oscillator, mixer, diodes) and
the antenna can provide
better power transfer, higher
gains, increased efficiencies,
switched beam patterns and
smaller design footprints. It
introduces the co-design
approach of active integrated
antennas and its superior
performance over
conventional methods.

Complete design examples
are given of active integrated
antenna systems for narrow
and wideband applications as
well as for multiple-inputmultiple-output (MIMO)
systems. Readers find the
latest design methods for
narrow and broadband RF
matching networks. This book
provides a complete listing of
performance metrics for
active integrated antennas.
The book serves as a complete
reference and design guide in
the area of AIA.

LTE Advanced Pro-Frédéric
Launay 2019-06-18 This book
presents LTE evolution
towards 5G mobile
communication and the
emergence of new
requirements for MBB, MTC
and LLC services. As LTE
technologies evolve, LTE
Advanced Pro dramatically
increases cell capacity and
user data rates for the MBB
unicast service. Such
requirements are obtained
using full-dimension MIMO,
carrier aggregation (on either
licensed or unlicensed
frequency bands) and dual
connectivity. To improve the
efficiency of same-content
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delivery to multiple users,
3GPP proposes a group
communications service over
LTE and defines mission
critical push-to-talk (MCPTT)
for dedicated public safety
services. Complementary lowcost and low-power modems
with enhanced coverage and
massive connectivity are
emerging. Thus, this book
also discusses the need for
LTE to support low-rate
transmission and high-latency
communication for MTC
services.

5G Mobile
Communications-Wei Xiang
2016-10-13 This book
provides a comprehensive
overview of the emerging
technologies for nextgeneration 5G mobile
communications, with insights
into the long-term future of
5G. Written by international
leading experts on the
subject, this contributed
volume covers a wide range of
technologies, research
results, and networking
methods. Key enabling
technologies for 5G systems
include, but are not limited to,
millimeter-wave
communications, massive

MIMO technology and nonorthogonal multiple access.
5G will herald an even greater
rise in the prominence of
mobile access based upon
both human-centric and
machine-centric networks.
Compared with existing 4G
communications systems,
unprecedented numbers of
smart and heterogeneous
wireless devices will be
accessing future 5G mobile
systems. As a result, a new
paradigm shift is required to
deal with challenges on
explosively growing
requirements in mobile data
traffic volume (1000x),
number of connected devices
(10–100x), typical end-user
data rate (10–100x), and
device/network lifetime (10x).
Achieving these ambitious
goals calls for revolutionary
candidate technologies in
future 5G mobile systems.
Designed for researchers and
professionals involved with
networks and communication
systems, 5G Mobile
Communications is a
straightforward, easy-to-read
analysis of the possibilities of
5G systems.

Millimeter-Wave Circuits
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for 5G and Radar-Gernot
Hueber 2019-05-31 Discover
the concepts, architectures,
components, tools, and
techniques needed to design
millimeter-wave circuits for
current and emerging
wireless system applications.
Focusing on applications in
5G, connectivity, radar, and
more, leading experts in radio
frequency integrated circuit
(RFIC) design provide a
comprehensive treatment of
cutting-edge physical-layer
technologies for radio
frequency (RF) transceivers specifically RF, analog, mixedsignal, and digital circuits and
architectures. The full design
chain is covered, from system
design requirements through
to building blocks,
transceivers, and process
technology. Gain insight into
the key novelties of 5G
through authoritative
chapters on massive MIMO
and phased arrays, and learn
about the very latest
technology developments,
such as FinFET logic process
technology for RF and
millimeter-wave applications.
This is an essential reading
and an excellent reference for
high-frequency circuit
designers in both academia

and industry.

New Contributions in
Information Systems and
Technologies-Alvaro Rocha
2015 This book contains a
selection of articles from The
2015 World Conference on
Information Systems and
Technologies (WorldCIST'15),
held between the 1st and 3rd
of April in Funchal, Madeira,
Portugal, a global forum for
researchers and practitioners
to present and discuss recent
results and innovations,
current trends, professional
experiences and challenges of
modern Information Systems
and Technologies research,
technological development
and applications. The main
topics covered are:
Information and Knowledge
Management; Organizational
Models and Information
Systems; Intelligent and
Decision Support Systems;
Big Data Analytics and
Applications; Software
Systems, Architectures,
Applications and Tools;
Multimedia Systems and
Applications; Computer
Networks, Mobility and
Pervasive Systems; Human-
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Computer Interaction; Health
Informatics; Information
Technologies in Education;
Information Technologies in
Radiocommunications.

Advanced Wireless Sensing
Techniques for 5G
Networks-Ashish Bagwari
2018-09-21 This book written
for students of electronics and
communication, students of
computer science and
communications engineers
addresses topics such as
Introduction of CRN,
Advanced spectrum sensing
techniques, Cooperative
sensing techniques,
Distributed sensing
techniques, Issues in
advanced sensing techniques,
and Applications of 5G
Networks. It provides new
algorithms, explores recent
results, and evaluates the
performance of technologies
in use in this area. It also
provides new research topics
and sensing techniques
related to 5G networks for
researchers.

Towards 5G-Rath
Vannithamby 2017-01-30 This

book brings together a group
of visionaries and technical
experts from academia to
industry to discuss the
applications and technologies
that will comprise the next set
of cellular advancements
(5G). In particular, the
authors explore usages for
future 5G communications,
key metrics for these usages
with their target
requirements, and network
architectures and enabling
technologies to meet 5G
requirements. The objective is
to provide a comprehensive
guide on the emerging trends
in mobile applications, and
the challenges of supporting
such applications with 4G
technologies.

Public Safety Networks
from LTE to 5GAbdulrahman Yarali
2020-01-21 This timely book
provides an overview of
technologies for Public Safety
Networks (PSNs). Including
real-life examples of network
application and services, it
introduces readers to the
many public safety network
technologies and covers the
historical developments as
well as emerging trends in
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PSNs such as today’s 4G and
tomorrow’s 5G cellular
network related solutions. em
style="mso-bidi-font-style:
normal;"Public Safety
Networks from LTE to 5G
explores the gradual changes
and transformation in the
PSNs from the traditional
approaches in
communications, and
examines the new
technologies that have
permeated this realm, as well
as their advantages. It gives
readers a look at the
challenges public safety
networks face by developing
solutions for data rates such
as introducing broadband
data services into safer
communication. Topics
covered include: TETRA and
TETRAPOL; Digital Mobile
Radio (DMR), NextGeneration Digital
Narrowband (NXDN), Digital
Private Mobile Radio (dPMR);
and Professional Digital
Trunking (PDT). The book also
presents information on
FirstNet, ESN, and Safenet;
Satellite Communications in
EMS (Emergency
Management) and Public
Protection and Disaster Relief
(PPDR); Wi-Fi in Ambulances;
Technology in Patrol

Communications; and more.

Massive MIMO-Hien Quoc
Ngo 2015-01-16 The last ten
years have seen a massive
growth in the number of
connected wireless devices.
Billions of devices are
connected and managed by
wireless networks. At the
same time, each device needs
a high throughput to support
applications such as voice,
real-time video, movies, and
games. Demands for wireless
throughput and the number of
wireless devices will always
increase. In addition, there is
a growing concern about
energy consumption of
wireless communication
systems. Thus, future wireless
systems have to satisfy three
main requirements: i) having
a high throughput; ii)
simultaneously serving many
users; and iii) having less
energy consumption. Massive
multiple-input multiple-output
(MIMO) technology, where a
base station (BS) equipped
with very large number of
antennas (collocated or
distributed) serves many
users in the same timefrequency resource, can meet
the above requirements, and
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hence, it is a promising
candidate technology for next
generations of wireless
systems. With massive
antenna arrays at the BS, for
most propagation
environments, the channels
become favorable, i.e., the
channel vectors between the
users and the BS are (nearly)
pairwisely orthogonal, and
hence, linear processing is
nearly optimal. A huge
throughput and energy
efficiency can be achieved
due to the multiplexing gain
and the array gain. In
particular, with a simple
power control scheme,
Massive MIMO can offer
uniformly good service for all
users. In this dissertation, we
focus on the performance of
Massive MIMO. The
dissertation consists of two
main parts: fundamentals and
system designs of Massive
MIMO. In the first part, we
focus on fundamental limits of
the system performance
under practical constraints
such as low complexity
processing, limited length of
each coherence interval,
intercell interference, and
finite-dimensional channels.
We first study the potential
for power savings of the

Massive MIMO uplink with
maximum-ratio combining
(MRC), zero-forcing, and
minimum mean-square error
receivers, under perfect and
imperfect channels. The
energy and spectral efficiency
tradeoff is investigated.
Secondly, we consider a
physical channel model where
the angular domain is divided
into a finite number of distinct
directions. A lower bound on
the capacity is derived, and
the effect of pilot
contamination in this finitedimensional channel model is
analyzed. Finally, some
aspects of favorable
propagation in Massive MIMO
under Rayleigh fading and
line-of-sight (LoS) channels
are investigated. We show
that both Rayleigh fading and
LoS environments offer
favorable propagation. In the
second part, based on the
fundamental analysis in the
first part, we propose some
system designs for Massive
MIMO. The acquisition of
channel state information
(CSI) is very importantin
Massive MIMO. Typically, the
channels are estimated at the
BS through uplink training.
Owing to the limited length of
the coherence interval, the
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system performance is limited
by pilot contamination. To
reduce the pilot
contamination effect, we
propose an eigenvaluedecomposition-based scheme
to estimate the channel
directly from the received
data. The proposed scheme
results in better performance
compared with the
conventional training schemes
due to the reduced pilot
contamination. Another
important issue of CSI
acquisition in Massive MIMO
is how to acquire CSI at the
users. To address this issue,
we propose two channel
estimation schemes at the
users: i) a downlink
"beamforming training"
scheme, and ii) a method for
blind estimation of the
effective downlink channel
gains. In both schemes, the
channel estimation overhead
is independent of the number
of BS antennas. We also
derive the optimal pilot and
data powers as well as the
training duration allocation to
maximize the sum spectral
efficiency of the Massive
MIMO uplink with MRC
receivers, for a given total
energy budget spent in a
coherence interval. Finally,

applications of Massive MIMO
in relay channels are
proposed and analyzed.
Specifically, we consider
multipair relaying systems
where many sources
simultaneously communicate
with many destinations in the
same time-frequency resource
with the help of a massive
MIMO relay. A massive MIMO
relay is equipped with many
collocated or distributed
antennas. We consider
different duplexing modes
(full-duplex and half-duplex)
and different relaying
protocols (amplify-andforward, decode-and-forward,
two-way relaying, and oneway relaying) at the relay. The
potential benefits of massive
MIMO technology in these
relaying systems are explored
in terms of spectral efficiency
and power efficiency.

Broadband
Communications NetworksAbdelfatteh Haidine
2018-09-19 Nowadays, the
Internet plays a vital role in
our lives. It is currently one of
the most effective media that
is shifting to reach into all
areas in today's society. While
we move into the next decade,
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the future of many emerging
technologies (IoT, cloud
solutions, automation and AI,
big data, 5G and mobile
technologies, smart cities,
etc.) is highly dependent on
Internet connectivity and
broadband communications.
The demand for mobile and
faster Internet connectivity is
on the rise as the voice, video,
and data continue to converge
to speed up business
operations and to improve
every aspect of human life. As
a result, the broadband
communication networks that
connect everything on the
Internet are now considered a
complete ecosystem routing
all Internet traffic and
delivering Internet data faster
and more flexibly than ever
before. This book gives an
insight into the latest
research and practical aspects
of the broadband
communication networks in
support of many emerging
paradigms/applications of
global Internet from the
traditional architecture to the
incorporation of smart
applications. This book
includes a preface and
introduction by the editors,
followed by 20 chapters
written by leading

international researchers,
arranged in three parts. This
book is recommended for
researchers and professionals
in the field and may be used
as a reference book on
broadband communication
networks as well as on
practical uses of
wired/wireless broadband
communications. It is also a
concise guide for students
and readers interested in
studying Internet
connectivity, mobile/optical
broadband networks and
concepts/applications of
telecommunications
engineering.

5G Mobile
Communications-Saad Asif
2018-07-20 This book will
help readers comprehend
technical and policy elements
of telecommunication
particularly in the context of
5G. It first presents an
overview of the current
research and standardization
practices and lays down the
global frequency spectrum
allocation process. It further
lists solutions to
accommodate 5G spectrum
requirements. The readers
will find a considerable
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amount of information on 4G
(LTE-Advanced), LTE-Advance
Pro, 5G NR (New Radio);
transport network
technologies, 5G NGC (Next
Generation Core), OSS
(Operations Support
Systems), network
deployment and end-to-end
5G network architecture.
Some details on multiple
network elements (end
products) such as 5G base
station/small cells and the
role of semiconductors in
telecommunication are also
provided. Keeping trends in
mind, service delivery
mechanisms along with stateof-the-art services such as
MFS (mobile financial
services), mHealth (mobile
health) and IoT (Internet-ofThings) are covered at length.
At the end, telecom sector’s
burning challenges and best
practices are explained which
may be looked into for today’s
and tomorrow’s networks. The
book concludes with certain
high level suggestions for the
growth of telecommunication,
particularly on the importance
of basic research, departure
from ten-year evolution cycle
and having a 20–30 year plan.
Explains the conceivable six
phases of mobile

telecommunication’s
ecosystem that includes R&D,
standardization,
product/network/device &
application development, and
burning challenges and best
practices Provides an
overview of research and
standardization on 5G
Discusses solutions to address
5G spectrum requirements
while describing the global
frequency spectrum allocation
process Presents various case
studies and policies Provides
details on multiple network
elements and the role of
semiconductors in
telecommunication Presents
service delivery mechanisms
with special focus on IoT

5G Mobile and Wireless
Communications
Technology-Afif Osseiran
2016-05-31 A comprehensive
overview of the 5G landscape
covering technology options,
most likely use cases and
potential system
architectures.

Software Engineering,
Artificial Intelligence,
Networking and
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Parallel/Distributed
Computing-Roger Lee
2008-08-18 The 9th ACIS
International Conference on
Software Engineering,
Artificial Intelligence,
Networking, and
Parallel/Distributed
Computing, held in Phuket
Thailand on August 6 – 8,
2008 is aimed at bringing
together researchers and
scientist, businessmen and
entrepreneurs, teachers and
students to discuss the
numerous fields of computer
science, and to share ideas
and information in a
meaningful way. This
publication captures 20 of the
conference’s most promising
papers, and we impatiently
await the important
contributions that we know
these authors will bring to the
field.

mmWave Massive MIMOShahid Mumtaz 2016-12-02
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
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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

Cooperative Radio
Communications for Green
Smart Environments-Narcis
Cardona 2016-06-27 The
demand for mobile
connectivity is continuously
increasing, and by 2020
Mobile and Wireless
Communications will serve
not only very dense
populations of mobile phones
and nomadic computers, but
also the expected multiplicity
of devices and sensors located
in machines, vehicles, health
systems and city
infrastructures. Future Mobile
Networks are then faced with

many new scenarios and use
cases, which will load the
networks with different data
traffic patterns, in new or
shared spectrum bands,
creating new specific
requirements. This book
addresses both the techniques
to model, analyse and
optimise the radio links and
transmission systems in such
scenarios, together with the
most advanced radio access,
resource management and
mobile networking
technologies. This text
summarises the work
performed by more than 500
researchers from more than
120 institutions in Europe,
America and Asia, from both
academia and industries,
within the framework of the
COST IC1004 Action on
"Cooperative Radio
Communications for Green
and Smart Environments".
The book will have appeal to
graduates and researchers in
the Radio Communications
area, and also to engineers
working in the Wireless
industry. Topics discussed in
this book include: Radio
waves propagation
phenomena in diverse urban,
indoor, vehicular and body
environmentsMeasurements,
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characterization, and
modelling of radio channels
beyond 4G networksKey
issues in Vehicle (V2X)
communicationWireless Body
Area Networks, including
specific Radio Channel
Models for WBANs Energy
efficiency and resource
management enhancements in
Radio Access
NetworksDefinitions and
models for the virtualised and
cloud RAN architectures
Advances on feasible indoor
localization and tracking
techniquesRecent findings
and innovations in antenna
systems for
communicationsPhysical
Layer Network Coding for
next generation wireless
systems Methods and
techniques for MIMO Over
the Air (OTA) testing

5G Radio Access Network
Architecture-Sasha Sirotkin
2020-11-13 Written by an
industry insider with state of
the art research at their
fingertips, this book describes
the Radio Access Network
(RAN) architecture, starting
with currently deployed 4G,
followed by the description of
5G requirements and why re-

thinking of the RAN
architecture is needed to
support these. Based on these
considerations, it explains
how 5G network architecture,
which is currently being
defined, is likely to evolve.
The aim is not merely to cover
relevant standards and
technologies as a purely
academic exercise (although a
significant part of the book
will be dedicated to these),
but to augment these by
practical deployment, to
illustrate why the RAN
architecture is changing and
where it is going. With 5G
deployments on the horizon,
there is a desire within
companies to both re-think
the RAN architecture and to
change the proprietary nature
of the RAN. Correspondingly,
there is increased interest in
academia, standards bodies
and commercial entities
involved in the area.

5G Outlook- Innovations
and Applications-Ramjee
Prasad 2016-07-01 5G
Outlook - Innovations and
Applications is a collection of
the recent research and
development in the area of
the Fifth Generation Mobile
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Technology (5G), the future of
wireless communications.
Plenty of novel ideas and
knowledge of the 5G are
presented in this book as well
as divers applications from
health science to business
modeling. The authors of
different chapters contributed
from various countries and
organizations. The chapters
have also been presented at
the 5th IEEE 5G Summit held
in Aalborg on July 1, 2016.
The book starts with a
comprehensive introduction
on 5G and its need and
requirement. Then millimeter
waves as a promising
spectrum to 5G technology is
discussed. The book continues
with the novel and inspiring
ideas for the future wireless
communication usage and
network. Further, some
technical issues in signal
processing and network
design for 5G are presented.
Finally, the book ends up with
different applications of 5G in
distinct areas. Topics widely
covered in this book are: 5G
technology from past to
present to the
futureMillimeter- waves and
their characteristicsSignal
processing and network
design issues for

5GApplications, business
modeling and several novel
ideas for the future of 5G

Millimeter Wave Wireless
Communications-Theodore
S. Rappaport 2014-09-18 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 products,
systems, theories, and devices
will come together to deliver
mobile data rates thousands
of times faster than today's
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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 inpackage antennas,
fabrication, and packaging
Analog circuit design:
mmWave transistors,
fabrication, and transceiver
design approaches Baseband
circuit design: multi–gigabitper-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)
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Key Technologies for 5G
Wireless Systems-Vincent
W. S. Wong 2017-03-02 Get
up to speed with the
protocols, network
architectures and techniques
for 5G wireless networks with
this comprehensive guide.

5G System Design-Wan Lei
2019-09-09 This book
presents a detailed
pedagogical description of the
5G commercial wireless
communication system
design, from an end to end
perspective. It compares and
contrasts NR with LTE, and
gives a concise and highly
accessible description of the
key technologies in the 5G
physical layer, radio access
network layer protocols and
procedures. This book also
illustrates how the 5G core
and EPC is integrated into the
radio access network, how
virtualization and edge
computer fundamentally
change the way users interact
with the network, as well as
5G spectrum issues. This book
is structured into six chapters.
The first chapter reviews the
use cases, requirements, and

standardization organization
and activities for 5G. These
are 5G requirements and not
NR specifically, as technology
that meets the requirements,
may be submitted to the ITU
as 5G technology. This
includes a set of Radio Access
Technologies (RATs),
consisting of NR and LTE;
with each RAT meeting
different aspects of the
requirements. The second
chapter describes the air
interface of NR and LTE side
by side. The basic aspects of
LTE that NR builds upon are
first described, followed by
sections on the NR specific
technologies, such as
carrier/channel,
spectrum/duplexing (including
SUL), LTE/NR co-existence
and new physical layer
technologies (including
waveform, Polar/LDPC codes,
MIMO, and URLLC/mMTC).
In all cases the enhancements
made relative to LTE are
made apparent. The third
chapter contains descriptions
of NR procedures (IAM/Beam
Management/Power
control/HARQ), protocols
(CP/UP/mobility, including
grant-free), and RAN
architecture. The fourth
chapter includes a detailed
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discussion related to end-toend system architecture, and
the 5G Core (5GC), network
slicing, service continuity,
relation to EPC, network
virtualization, and edge
computing. The fifth and
major chapter describes the
ITU submission and how NR
and LTE meet the 5G
requirements in significant
detail, from the rapporteur
responsible for leading the
preparation and evaluation, as
well as some field trial results.
Engineers, computer
scientists and professionals
with a passing knowledge of
4G LTE and a comprehensive
understanding of the end to
end 5G commercial wireless
system will find this book to
be a valuable asset.
Advanced-level students and
researchers studying and
working in communication
engineering, who want to gain
an understanding of the 5G
system (as well as
methodologies to evaluate
features and technologies
intended to supplement 5G)
will also find this book to be a
valuable resource.

Emerging Innovations in
Microwave and Antenna

Engineering-Zbitou, Jamal
2018-10-12 Continuing
advancements in electronics
creates the possibility of
communicating with more
people at greater distances.
Such an evolution calls for
more efficient techniques and
designs in radio
communications. Emerging
Innovations in Microwave and
Antenna Engineering provides
innovative insights into
theoretical studies on
propagation and microwave
design of passive and active
devices. The content within
this publication is separated
into three sections: the design
of antennas, the design of the
antennas for the RFID system,
and the design of a new
structure of microwave
amplifier. Highlighting topics
including additive
manufacturing technology,
design application, and
performance characteristics,
it is designed for engineers,
electricians, researchers,
students, and professionals,
and covers topics centered on
modern antenna and
microwave circuits design and
theory.

Handbook of Antenna
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Technologies-Zhi Ning Chen
2016-06-15 The Handbook of
Antenna Technologies aims to
present the rapid
development of antenna
technologies, particularly in
the past two decades, and
also showcasing the newly
developed technologies and
the latest applications. The
handbook will provide readers
with the comprehensive
updated reference
information covering theory,
modeling and optimization
methods, design and
measurement, new
electromagnetic materials,
and applications of antennas.
The handbook will widely
cover not only all key antenna
design issues but also
fundamentals, issues related
to antennas (transmission,
propagation, feeding
structure, materials,
fabrication, measurement,
system, and unique design
challenges in specific
applications). This handbook
will benefit the readers as a
full and quick technical
reference with a high-level
historic review of technology,
detailed technical
descriptions and the latest
practical applications.

Cloud Radio Access
Networks-Tony Q. S. Quek
2017-02-02 This unique text
will enable readers to
understand the fundamental
theory, current techniques,
and potential applications of
Cloud Radio Access Networks
(C-RANs). Leading experts
from academia and industry
provide a guide to all of the
key elements of C-RANs,
including system architecture,
performance analysis,
technologies in both physical
and medium access control
layers, self-organizing and
green networking, standards
development, and
standardization perspectives.
Recent developments in the
field are covered, as well as
open research challenges and
possible future directions. The
first book to focus exclusively
on Cloud Radio Access
Networks, this is essential
reading for engineers in
academia and industry
working on future wireless
networks.

Wearable Systems and
Antennas Technologies for
5G, IOT and Medical
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Systems-Avraham Saban
2020-12 "This book covers
wearable antennas, RF
measurements techniques and
measured results in the
vicinity of the human body,
setups, and design
considerations. New topics
and design methods are
presented for the first time in
the area of wearable
antennas, metamaterial
antennas and fractal
antennas"--

Towards 5G Wireless
Networks-Hossein Khaleghi
Bizaki 2016-12-14 This book
intends to provide highlights
of the current research topics
in the field of 5G and to offer
a snapshot of the recent
advances and major issues
faced today by the
researchers in the 5G physical
layer perspective. Various
aspects of 5G system is deeply
discussed (in three parts and
ten chapters) with emphasis
on its physical layer. Each
chapter provides a
comprehensive survey of the
subject area and ends with a
rich list of references to
provide an in-depth coverage
of the application at hand.

Vehicle Safety
Communications-Tao Zhang
2012-09-04 Provides an up-todate, in-depth look at the
currentresearch, design, and
implementation of cooperative
vehicle safetycommunication
protocols and technology
Improving traffic safety has
been a top concern
fortransportation agencies
around the world and the
focus of heavyresearch and
development efforts
sponsored by both
governments andprivate
industries. Cooperative
vehicle systems—which
usesensors and wireless
technologies to reduce
trafficaccidents—can play a
major role in making the
world's roadssafer. Vehicle
Safety Communications:
Protocols, Security,
andPrivacy describes
fundamental issues in
cooperative vehiclesafety and
recent advances in
technologies for enabling
cooperativevehicle safety. It
gives an overview of
traditional vehicle
safetyissues, the evolution of
vehicle safety technologies,
and the needfor cooperative
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systems where vehicles work
together to reduce thenumber
of crashes or mitigate damage
when crashes
becomeunavoidable. Authored
by two top industry
professionals, the book:
Summarizes the history and
current status of 5.9 GHz
DedicatedShort Range
Communications (DSRC)
technology and
standardization,discussing
key issues in applying DSRC
to support cooperativevehicle
safety Features an in-depth
overview of on-board
equipment (OBE) androadside
equipment (RSE) by
describing sample designs to
illustratethe key issues and
potential solutions Takes on
security and privacy
protection requirements
andchallenges, including how
to design privacy-preserving
digitalcertificate management
systems and how to evict
misbehavingvehicles Includes
coverage of vehicle-toinfrastructure
(V2I)communications like
intersection collision
avoidance applicationsand
vehicle-to-vehicle (V2V)
communications like
extendedelectronic brake
lights and intersection

movement assist Vehicle
Safety Communications is
ideal for anyone workingin
the areas of—or
studying—cooperative vehicle
safetyand vehicle
communications.

2018 IEEE Seventh
International Conference
on Communications and
Electronics (ICCE)-IEEE
Staff 2018-07-18
communications and
electronics

Printed MIMO Antenna
Engineering-Mohammad S.
Sharawi 2014-05-01 Wireless
communications has made a
huge leap during the past two
decades. The multiple-inputmultiple-output (MIMO)
technology was proposed in
the 1990’s as a viable solution
that can overcome the data
rate limit experienced by
single-input-single-output
(SISO) systems. This resource
is focused on printed MIMO
antenna system design.
Printed antennas are widely
used in mobile and handheld
terminals due to their
conformity with the device,
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low cost, good integration
within the device elements
and mechanical parts, as well
as ease of fabrication. A
perfect design companion for
practicing engineers, this
book provides full design
examples from literature,
along with detailed
illustrations for the various
antenna geometries. This

resource overviews the
various applications that
currently depend on printed
MIMO antennas, and provides
design guidelines and
remarks throughout the book
for guidance.
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