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This book gathers papers on interactive and collaborative mobile learning environments,
assessment, evaluation and research methods in mobile learning, mobile learning models,
theory and pedagogy, open and distance mobile learning, life-long and informal learning using
mobile devices, wearables and the Internet of Things, game-based learning, dynamic learning
experiences, mobile systems and services for opening up education, mobile healthcare and
training, case studies on mobile learning, and 5G network infrastructure. Today, interactive
mobile technologies have become the core of many--if not all--fields of society. Not only do the
younger generation of students expect a mobile working and learning environment, but also
the new ideas, technologies and solutions introduced on a nearly daily basis also boost this
trend. Discussing and assessing key trends in the mobile field were the primary aims of the
13th International Conference on Interactive Mobile Communication Technologies and
Learning (IMCL2019), which was held in Thessaloniki, Greece, from 31 October to 01
November 2019. Since being founded in 2006, the conference has been devoted to new
approaches in interactive mobile technologies, with a focus on learning. The IMCL conferences
have since become a central forum of the exchange of new research results and relevant
trends, as well as best practices. The books intended readership includes policymakers,
academics, educators, researchers in pedagogy and learning theory, schoolteachers, further
education lecturers, practitioners in the learning industry, etc.
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With the rise of mobile and wireless technologies, more sustainable networks are necessary to
support communication. These next-generation networks can now be utilized to extend the
growing era of the Internet of Things. Enabling Technologies and Architectures for NextGeneration Networking Capabilities is an essential reference source that explores the latest
research and trends in large-scale 5G technologies deployment, software-defined networking,
and other emerging network technologies. Featuring research on topics such as data
management, heterogeneous networks, and spectrum sensing, this book is ideally designed
for computer engineers, technology developers, network administrators and researchers,
professionals, and graduate-level students seeking coverage on current and future network
technologies.
From the Foreword: "This book lays out much of what we’ve learned at AT&T about SDN and
NFV. Some of the smartest network experts in the industry have drawn a map to help you
navigate this journey. Their goal isn’t to predict the future but to help you design and build a
network that will be ready for whatever that future holds. Because if there’s one thing the last
decade has taught us, it’s that network demand will always exceed expectations. This book
will help you get ready." —Randall Stephenson, Chairman, CEO, and President of AT&T
"Software is changing the world, and networks too. In this in-depth book, AT&T's top
networking experts discuss how they're moving software-defined networking from concept to
practice, and why it's a business imperative to do this rapidly." —Urs Hölzle, SVP Cloud
Infrastructure, Google "Telecom operators face a continuous challenge for more agility to serve
their customers with a better customer experience and a lower cost. This book is a very
inspiring and vivid testimony of the huge transformation this means, not only for the networks
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but for the entire companies, and how AT&T is leading it. It provides a lot of very deep insights
about the technical challenges telecom engineers are facing today. Beyond AT&T, I’m sure
this book will be extremely helpful to the whole industry." —Alain Maloberti, Group Chief
Network Officer, Orange Labs Networks "This new book should be read by any organization
faced with a future driven by a "shift to software." It is a holistic view of how AT&T has
transformed its core infrastructure from hardware based to largely software based to lower
costs and speed innovation. To do so, AT&T had to redefine their technology supply chain,
retrain their workforce, and move toward open source user-driven innovation; all while
managing one of the biggest networks in the world. It is an amazing feat that will put AT&T in a
leading position for years to come." —Jim Zemlin, Executive Director, The Linux Foundation
This book is based on the lessons learned from AT&T’s software transformation journey
starting in 2012 when rampant traffic growth necessitated a change in network architecture and
design. Using new technologies such as NFV, SDN, Cloud, and Big Data, AT&T’s engineers
outlined and implemented a radical network transformation program that dramatically reduced
capital and operating expenditures. This book describes the transformation in substantial
detail. The subject matter is of great interest to telecom professionals worldwide, as well as
academic researchers looking to apply the latest techniques in computer science to solving
telecom’s big problems around scalability, resilience, and survivability.
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
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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
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.
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This book provides a comprehensive overview of the latest research and standardization
progress towards the 5th generation (5G) of mobile communications technology and beyond. It
covers a wide range of topics from 5G use cases and their requirements, to spectrum, 5G endto-end (E2E) system architecture including core network (CN), transport network (TN) and
radio access network (RAN) architecture, network slicing, security and network management. It
further dives into the detailed functional design and the evaluation of different 5G concepts,
and provides details on planned trials and pre-commercial deployments across the globe.
While the book naturally captures the latest agreements in 3rd Generation Partnership Project
(3GPP) New Radio (NR) Release 15, it goes significantly beyond this by describing the likely
developments towards the final 5G system that will ultimately utilize a wide range of spectrum
bands, address all envisioned 5G use cases, and meet or exceed the International Mobile
Telecommunications (IMT) requirements for the year 2020 and beyond (IMT-2020). em
style="mso-bidi-font-style: normal;"5G System Design: Architectural and Functional
Considerations and Long Term Research is based on the knowledge and consensus from 158
leading researchers and standardization experts from 54 companies or institutes around the
globe, representing key mobile network operators, network vendors, academic institutions and
regional bodies for 5G. Different from earlier books on 5G, it does not focus on single 5G
technology components, but describes the full 5G system design from E2E architecture to
detailed functional design, including details on 5G performance, implementation and roll-out.
The goal of this work is the analysis of the performance of the transport control protocol (TCP)
in a Dual connectivity (DC) system, where both LTE and 5G millimeter wave (mmWave) were
used in the radio access network, while a single user travels across the scenario. Since the
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user is moving, the interaction between the mmWave base stations (BSs) must be very
efficient to avoid congestion events. This makes the analysis of DC very important. Simulation
models based on open-source software frameworks were used to evaluate the performance of
Dual connectivity for a 5G non-standalone (NSA) solution, where all the 5G base station traffic
goes through the LTE base station. The scenarios proposed were defined in terms of non-lineof-sight/line-of-sight (NLOS/LOS) scenario, medium/high traffic, which are used to evaluate
different TCP congestion control algorithms. The performance was then evaluated in terms of
goodput, packet delivery ratio, standard deviation of bytes in-flight, and round-trip time.
Simulation results showed that the number of bytes in-flight grows with high rates and large
latencies caused by inter-BS communication. The mmWave medium is very sensitive to
channel conditions specially in the middle point between mmWave BSs causing ping-pong
effect during a handover (HO). At the beginning of the simulation some nodes overflow due to
the aggressive slow start mechanisms, which turn to be very problematic for high traffic rates.
In that sense, TCP Cubic proves to be a much reliable congestion control algorithm since it
implements a hybrid slow start method.
This document brings together a set of latest data points and publicly available information
relevant for Telecommunication & Media Industry. We are very excited to share this content
and believe that readers will benefit from this periodic immensely.
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
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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 writing two successful books in these areas

This book covers advances in system, control and computing. This book gathers
selected high-quality research papers presented at the International Conference on
Advances in Systems, Control and Computing (AISCC 2020), held at MNIT Jaipur
during February 27–28, 2020. The first part is advances in systems and it is dedicated
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to applications of the artificial neural networks, evolutionary computation, swarm
intelligence, artificial immune systems, fuzzy system, autonomous and multi-agent
systems, machine learning, other intelligent systems and related areas. In the second
part, machine learning and other intelligent algorithms for design of control/control
analysis are covered. The last part covers advancements, modifications, improvements
and applications of intelligent algorithms.
This book constitutes the refereed proceedings of the 23rd International IFIP
conference on Optical Network Design and Modeling, ONDM 2019, held in Athens,
Greece, in May 2019. The 39 revised full papers were carefully reviewed and selected
from 87 submissions. The papers focus on cutting-edge research in established areas
of optical networking as well as their adoption in support of a wide variety of new
services and applications. This involves the most recent trends in networking including
5G and beyond, big data and network data analytics, cloud/edge computing, autonomic
networking, artificial intelligence assisted networks, secure and resilient networks, that
drive the need for increased capacity, efficiency, exibility and adaptability in the
functions that the network can perform. In this context new disaggregated optical
network architectures were discussed, exploiting and integrating novel multidimensional
photonic technology solutions as well as adopting open hardware and software
platforms relying on software defined networking (SDN), and network function
virtualization (NFV) to allow support of new business models and opportunities.
Page 8/34

Access Free 5g Mmwave Transport And 5g Ppp 5g Crosshaul Project
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.
Written in a clear and concise manner, this book presents readers with an in-depth
discussion of the 5G technologies that will help move society beyond its current
capabilities. It perfectly illustrates how the technology itself will benefit both individual
consumers and industry as the world heads towards a more connected state of being.
Every technological application presented is modeled in a schematic diagram and is
considered in depth through mathematical analysis and performance assessment.
Furthermore, published simulation data and measurements are checked. Each chapter
of 5G Physical Layer Technologies contains texts, mathematical analysis, and
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applications supported by figures, graphs, data tables, appendices, and a list of up to
date references, along with an executive summary of the key issues. Topics covered
include: the evolution of wireless communications; full duplex communications and full
dimension MIMO technologies; network virtualization and wireless energy harvesting;
Internet of Things and smart cities; and millimeter wave massive MIMO technology.
Additional chapters look at millimeter wave propagation losses caused by atmospheric
gases, rain, snow, building materials and vegetation; wireless channel modeling and
array mutual coupling; massive array configurations and 3D channel modeling; massive
MIMO channel estimation schemes and channel reciprocity; 3D beamforming
technologies; and linear precoding strategies for multiuser massive MIMO systems.
Other features include: In depth coverage of a hot topic soon to become the backbone
of IoT connecting devices, machines, and vehicles Addresses the need for green
communications for the 21st century Provides a comprehensive support for the
advanced mathematics exploited in the book by including appendices and worked
examples Contributions from the EU research programmes, the International
telecommunications companies, and the International standards institutions (ITU;
3GPP; ETSI) are covered in depth Includes numerous tables and illustrations to aid the
reader Fills the gap in the current literature where technologies are not explained in
depth or omitted altogether 5G Physical Layer Technologies is an essential resource for
undergraduate and postgraduate courses on wireless communications and technology.
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It is also an excellent source of information for design engineers, research and
development engineers, the private-public research community, university research
academics, undergraduate and postgraduate students, technical managers, service
providers, and all professionals involved in the communications and technology
industry.
Wireless Cellular Communication is the biggest opportunity ever for our industry. With
capabilities much greater than today's networks, opportunities beyond our imagination
will appear. With 5G, we will be able to digitalize industries and realize the full potential
of a networked society. So far, cellular innovation has focused on driving data rates.
With 5G, in addition we see the advent of low-latency Tactile Internet and massive IoT
generating new opportunities for society. 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. The authors review the
deployment aspects such as Millimeter Wave Communication and transport network
and explore the 5G performance aspects including speed and coverage and latency.
The book also looks at all the sub-systems of the network, focusing on both the
practical and theoretical issues. This text book "Wireless Cellular Communications" is
organized into Nine Chapters. Chapter-1: Introduction of Wireless Cellular
CommunicationsChapter-2: GSM - System OverviewChapter-3: General Packet Radio
Service (GPRS)Chapter- 4: GSM EDGEChapter-5: IS-95 CDMA Chapter-6: UMB- UltraPage 11/34
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Mobile BroadbandChapter-7: HSPA and LTE FeaturesChapter-8: Introduction to 5G
Wireless Communication Chapter-9: 6G Mobile Communications TechnologySalient
Features-Comprehensive Coverage of Basics of Wireless Cellular Communications,2G
Wireless Networks, Wireless Systems and Standards of 1g to 6G Wireless
Communications, Architecture of Wireless Communications, Modulation and Multiple
Access Techniques for 1G to 6G.-New elements in book include Channels for 5G
Wireless Communication and 6G Mobile Communications Technology.-Clear
perception of the various problems with a large number of neat, well drawn and
illustrative diagrams. -Simple Language, easy- to- understand manner.Our sincere
thanks are due to all Scientists, Engineers, Authors and Publishers, whose works and
text have been the source of enlightenment, inspiration and guidance to us in
presenting this small book. I will appreciate any suggestions from students and faculty
members alike so that we can strive to make the text book more useful in the edition to
come.
This book presents recent advances in the field of distributed computing and machine
learning, along with cutting-edge research in the field of Internet of Things (IoT) and
blockchain in distributed environments. It features selected high-quality research
papers from the First International Conference on Advances in Distributed Computing
and Machine Learning (ICADCML 2020), organized by the School of Information
Technology and Engineering, VIT, Vellore, India, and held on 30–31 January 2020.
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This book is based on the 18 tutorials presented during the 28th workshop on
Advances in Analog Circuit Design. Expert designers present readers with information
about a variety of topics at the frontier of analog circuit design, including nextgeneration analog-to-digital converters , high-performance power management systems
and technology considerations for advanced IC design. For anyone involved in analog
circuit research and development, this book will be a valuable summary of the state-ofthe-art in these areas. Provides a summary of the state-of-the-art in analog circuit
design, written by experts from industry and academia; Presents material in a tutorialbased format; Includes coverage of next-generation analog-to-digital converters, highperformance power management systems, and technology considerations for advanced
IC design.
The mobile market has experienced unprecedented growth over the last few decades.
Consumer trends have shifted towards mobile internet services supported by 3G and
4G networks worldwide. Inherent to existing networks are problems such as lack of
spectrum, high energy consumption, and inter-cell interference. These limitations have
led to the emergence of 5G technology. It is clear that any 5G system will integrate
optical communications, which is already a mainstay of wide area networks. Using an
optical core to route 5G data raises significant questions of how wireless and optical
can coexist in synergy to provide smooth, end-to-end communication pathways. Optical
and Wireless Convergence for 5G Networks explores new emerging technologies,
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concepts, and approaches for seamlessly integrating optical-wireless for 5G and
beyond. Considering both fronthaul and backhaul perspectives, this timely book
provides insights on managing an ecosystem of mixed and multiple access network
communications focused on optical-wireless convergence. Topics include
Fiber–Wireless (FiWi), Hybrid Fiber-Wireless (HFW), Visible Light Communication
(VLC), 5G optical sensing technologies, approaches to real-time IoT applications,
Tactile Internet, Fog Computing (FC), Network Functions Virtualization (NFV), SoftwareDe?ned Networking (SDN), and many others. This book aims to provide an inclusive
survey of 5G optical-wireless requirements, architecture developments, and
technological solutions.

A reliable and focused treatment of the emergent technology of fifth generation
(5G) networks This book provides an understanding of the most recent
developments in 5G, from both theoretical and industrial perspectives. It identifies
and discusses technical challenges and recent results related to improving
capacity and spectral efficiency on the radio interface side, and operations
management on the core network side. It covers both existing network
technologies and those currently in development in three major areas of 5G:
spectrum extension, spatial spectrum utilization, and core network and network
topology management. It explores new spectrum opportunities; the capability of
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radio access technology; and the operation of network infrastructure and
heterogeneous QoE provisioning. 5G Networks: Fundamental Requirements,
Enabling Technologies, and Operations Management is split into five sections:
Physical Layer for 5G Radio Interface Technologies; Radio Access Technology
for 5G Networks; 5G Network Interworking and Core Network Advancements;
Vertical 5G Applications; and R&D and 5G Standardization. It starts by
introducing emerging technologies in 5G software, hardware, and management
aspects before moving on to cover waveform design for 5G and beyond; code
design for multi-user MIMO; network slicing for 5G networks; machine type
communication in the 5G era; provisioning unlicensed LAA interface for smart
grid applications; moving toward all-IT 5G end-to-end infrastructure; and more.
This valuable resource: Provides a comprehensive reference for all layers of 5G
networks Focuses on fundamental issues in an easy language that is
understandable by a wide audience Includes both beginner and advanced
examples at the end of each section Features sections on major open research
challenges 5G Networks: Fundamental Requirements, Enabling Technologies,
and Operations Management is an excellent book for graduate students,
academic researchers, and industry professionals, involved in 5G technology.
The mobile market has experienced unprecedented growth over the last few
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decades. Consumer trends have shifted towards mobile internet services
supported by 3G and 4G networks worldwide. Inherent to existing networks are
problems such as lack of spectrum, high energy consumption, and inter-cell
interference. These limitations have led to the emergence of 5G technology. It is
clear that any 5G system will integrate optical communications, which is already
a mainstay of wide area networks. Using an optical core to route 5G data raises
significant questions of how wireless and optical can coexist in synergy to provide
smooth, end-to-end communication pathways. Optical and Wireless
Convergence for 5G Networks explores new emerging technologies, concepts,
and approaches for seamlessly integrating optical-wireless for 5G and beyond.
Considering both fronthaul and backhaul perspectives, this timely book provides
insights on managing an ecosystem of mixed and multiple access network
communications focused on optical-wireless convergence. Topics include FiberWireless (FiWi), Hybrid Fiber-Wireless (HFW), Visible Light Communication
(VLC), 5G optical sensing technologies, approaches to real-time IoT applications,
Tactile Internet, Fog Computing (FC), Network Functions Virtualization (NFV),
Software-De?ned Networking (SDN), and many others. This book aims to provide
an inclusive survey of 5G optical-wireless requirements, architecture
developments, and technological solutions.
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This book is focused on wireless infrastructure deployment in modern
transportation markets, where the wireless infrastructure co-exists with the
existing structure. It details the challenges this deployment may face and
explores the mitigation measures to overcome the challenges. The book
proposes a smart antenna structure to overcome airspace congestion, which
improves the overall wireless performance and deployment cost. With the
combination of practical know-how and theoretical estimation, this book provides
insight on how the modern smart antenna techniques that support most cuttingedge wireless technology can be adopted into the existing infrastructure whilst
minimising the distraction to the existing system. This book is suitable for
industrial and academic researchers, practising engineers within the field of
smart antennae, and wireless infrastructure designers and developers.
Intelligent Vehicular Network and Communications: Fundamentals, Architectures
and Solutions begins with discussions on how the transportation system has
transformed into today’s Intelligent Transportation System (ITS). It explores the
design goals, challenges, and frameworks for modeling an ITS network,
discussing vehicular network model technologies, mobility management
architectures, and routing mechanisms and protocols. It looks at the Internet of
Vehicles, the vehicular cloud, and vehicular network security and privacy issues.
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The book investigates cooperative vehicular systems, a promising solution for
addressing current and future traffic safety needs, also exploring cooperative
cognitive intelligence, with special attention to spectral efficiency, spectral
scarcity, and high mobility. In addition, users will find a thorough examination of
experimental work in such areas as Controller Area Network protocol and
working function of On Board Unit, as well as working principles of roadside unit
and other infrastructural nodes. Finally, the book examines big data in vehicular
networks, exploring various business models, application scenarios, and realtime analytics, concluding with a look at autonomous vehicles. Proposes
cooperative, cognitive, intelligent vehicular networks Examines how intelligent
transportation systems make more efficient transportation in urban environments
Outlines next generation vehicular networks technology
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, LTEAdvanced, 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
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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.
The success of all-IP networking and wireless technology has changed the ways
of living the people around the world. The progress of electronic integration and
wireless communications is going to pave the way to offer people the access to
the wireless networks on the fly, based on which all electronic devices will be
able to exchange the information with each other in ubiquitous way whenever
necessary. The aim of the volume is to provide latest research findings,
innovative research results, methods and development techniques from both
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theoretical and practical perspectives related to the emerging areas of broadband
and wireless computing. This proceedings volume presents the results of the
11th International Conference on Broad-Band Wireless Computing,
Communication And Applications (BWCCA-2016), held November 5-7, 2016, at
Soonchunhyang University, Asan, Korea.
This book discusses vehicular communication systems, IoT, intelligent
transportation systems and the Internet of Vehicles, and also introduces
destination marketing in a structured manner. It is primarily intended for research
students interested in emerging technologies for connected Internet of Vehicles
and intelligent transportation system networks; academics in higher education
institutions, including universities and vocational colleges; IT professionals; policy
makers; and legislators. The book can also be used as a reference resource for
both undergraduate and graduate studies. Written in plain and simple language,
it describes new concepts so that they are accessible to readers without prior
knowledge of the field.
Research in information, communications and signal processing has brought
about new services, applications and functions in a large number of fields which
include consumer electronics, biomedical devices and defence. These
applications play an important role in advancing technologies to enhance human
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life in general. Recent Advances in Information, Communications and Signal
Processing aims to give students, researchers, and engineers information
pertaining to recent advances in these fields. In terms of research in signal
processing topics, the two chapters included in this book have a strong emphasis
on advances in algorithmic development in the biomedical, and human-computer
interfaces domain areas. More specifically, the use of deep learning for placental
maturity staging is discussed as well as the use of vibration analysis for localising
impacts on surfaces for human-computer applications. In terms of
communications signal processing, advances in new wireless communication
such as NOMA (non-orthogonal multiple access) and millimetre-wave antenna
design for 5G cellular mobile radio, as well as innovations in LDPC (low density
parity check code) decoding and networking coding, are featured.
This volume presents peer reviewed and selected papers of the International Youth
Conference on Electronics, Telecommunications and Information Technologies
(YETI-2020), held in Peter the Great St. Petersburg Polytechnic University, St.
Petersburg on July 10–11, 2020. It discusses current trends and major advances in
electronics, telecommunications, optical and information technologies, focusing, in
particular, on theoretical and practical aspects of developing novel devices and
materials, improving data processing methods and technologies. The conference brings
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together young researchers and early-career scientists participating in a series of
lectures and presentations, establishing contacts with potential partners, sharing new
project ideas and starting new collaborations.
5G is the biggest opportunity ever for our industry. With capabilities much greater than
today's networks, opportunities beyond our imagination will appear. With 5G, we will be
able to digitalize industries and realize the full potential of a networked society. So far,
cellular innovation has focused on driving data rates. With 5G, in addition we see the
advent of low-latency Tactile Internet and massive IoT generating new opportunities for
society. 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. The authors review the deployment aspects such as
Millimeter Wave Communication and transport network and explore the 5G
performance aspects including speed and coverage and latency. The book also looks
at all the sub-systems of the network, focusing on both the practical and theoretical
issues. This text book "Fundamentals of 5G Wireless Communications" is organized
into Seven Chapters. Chapter-1: Introduction to 5G Wireless Communication
Chapter-2: Basics of 5G Wireless Networks Chapter-3: Wireless Systems and
Standards of 5G Wireless CommunicationChapter-4: Architecture of 5G Wireless
Communications Chapter- 5: Modulation and Multiple Access Techniques for 5G
Wireless CommunicationsChapter-6: Channels for 5G Wireless Communication
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Chapter-7: Millimeter-Wave CommunicationsSalient Features-Comprehensive
Coverage of Basics of 5G Wireless Communications,5G Wireless Networks, Wireless
Systems and Standards of 5G Wireless Communications, Architecture of 5G Wireless
Communications, Modulation and Multiple Access Techniques for 5G.-New elements in
book include Channels for 5G Wireless Communication and Millimeter-Wave
Communications.-Clear perception of the various problems with a large number of neat,
well drawn and illustrative diagrams. -Simple Language, easy- to- understand
manner.Our sincere thanks are due to all Scientists, Engineers, Authors and
Publishers, whose works and text have been the source of enlightenment, inspiration
and guidance to us in presenting this small book. I will appreciate any suggestions from
students and faculty members alike so that we can strive to make the text book more
useful in the edition to come.
A one-stop reference that offers an accessible guide to an understanding of the
enhanced core technologies of 5G 5G Second Phase Explained – The 3GPP Release
16 Enhancements offers an authoritative and essential guide to the new functionalities
of the Release 16 that complement the first phase of the 5G. From the author of 5G
Explained comes the next step resource that includes detailed descriptions that provide
a clear understanding to the full version of the 5G technologies and their impacts on the
Phase 1 networks. The authora noted expert on the topicnot only reviews the most upto-date functionalities of the Release 16 but includes information on the forthcoming
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Release 17 as well as material on future developments. The book explores the highly
unique aspects of the Release 16, which can help technical personnels efforts to deliver
essential information in a practical way. The two books, 5G Explained and 5G Second
Phase Explained, offer a comprehensive understanding of 5G. This important guide:
Offers a summary of the newest and key features of 5G Presents a one-stop reference
for an understanding of the core technologies of 5G Contains a new book that expands
on the authors 5G Explained Puts the focus on security and deployment aspects of 5G
enhancements Written for technical personnel of network operators, network element
and user device manufacturers, 5G Second Phase Explained offers guide to an
understanding of network deployment and device designing of 5G technologies.
The textbook covers the main aspects of Edge Computing, from a thorough look at the
technology to the standards and industry associations working in the field. The book is
conceived as a textbook for graduate students but also functions as a working guide for
developers, engineers, and researchers. The book aims not only at providing a
comprehensive technology and standard reference overview for students, but also
useful research insights and practical exercises for edge software developers and
investigators in the area (and for students looking to apply their skills). A particular
emphasis is given Multi-access Edge Computing (MEC) as defined in European
Telecommunications Standards Institute (ETSI), in relationship with other standard
organizations like 3GPP, thus in alignment with the recent industry efforts to produce
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harmonized standards for edge computing leveraging both ETSI ISG MEC and 3GPP
specifications. Practical examples of Edge Computing implementation from industry
groups, associations, companies and edge developers, complete the book and make it
useful for students entering the field. The book includes exercises, examples, and
quizzes throughout.
China's extraordinary economic development is explained in large part by the way it
innovates. Contrary to widely held views, China's innovation machine is not created and
controlled by an all-powerful government. Instead, it is a complex, interdependent
system composed of various elements, involving bottom-up innovation driven by
innovators and entrepreneurs and highly pragmatic and adaptive top-down policy.
Using case studies of leading firms and industries, along with statistics and policy
analysis, this book argues that China's innovation machine is similar to a natural
ecosystem. Innovations in technology, organization, and business models resemble
genetic mutations which are initially random, self-serving, and isolated, but the best
fitting are selected by the market and their impacts are amplified by the innovation
machine. This machine draws on China's multitude manufacturers, supply chains,
innovation clusters, and digitally literate population, connected through super-sized
digital platforms. China's innovation suffers from a lack of basic research and reliance
upon certain critical technologies from overseas, yet its scale (size) and scope
(diversity) possess attributes that make it self-correcting and stronger in the face of
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challenges. China's innovation machine is most effective in a policy environment where
the market prevails; policy intervention plays a significant role when market
mechanisms are premature or fail. The future success of China's innovation will depend
on continuing policy pragmatism, mass innovation, and entrepreneurship, and the
development of the 'new infrastructures'.
In bringing to the readers the book 5G Multimedia Communication: Technology,
Multiservices and Deployment, the aim is to present current work and direction on the
challenging subject of multimedia communications, with theoretical and practical roots.
The past two decades have witnessed an extremely fast evolution of mobile cellular
network technology. The fifth generation of mobile wireless systems has achieved the
first milestone toward finalization and deployment by 2020. This is vital to the
development of future multimedia communications. Also, it is necessary to consider 5G
technology from the performance point of view by analyzing network capabilities to the
operator and to the end user in terms of data rate, capacity, coverage, energy
efficiency, connectivity and latency. The book is divided into three major parts with each
part containing four to seven chapters: • Critical enabling technology • Multiservices
network • Deployment scenarios The first part discusses enabling technologies, such
as green communication, channel modeling, massive and distributed MIMO and MLbased networks. In the second part, different methodologies and standards for
multiservices have been discussed. Exclusive chapters have been dedicated to each of
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the open research challenges such as multimedia operating in 5G environment,
network slicing optimization, mobile edge computing, mobile video multicast/broadcast,
integrated satellite and drone communication. The third part paved the way to
deployment scenarios for different innovative services including integration of a
multienergy system in smart cities, intelligent transportation systems, 5G connectivity in
the transport sector, healthcare services, 5G edge-based video surveillance and
challenges of connectivity for massive IoT in 5G and beyond systems. The book is
written by experts in the field who introduced scientific and engineering concepts,
covering the 5G multimedia communication areas. The book can be read cover-tocover or selectively in the areas of interest for the readers. Generally, the book is
intended for novel readers who could benefit from understanding general concepts,
practitioners who seek guidance into the field and senior-level as well as graduate-level
engineering students in understanding the process of today’s wireless multimedia
communications.
Discover the concepts and techniques needed to design millimeter-wave circuits for
current and emerging wireless system applications.
This book reviews the state of the art of big data analysis and smart city. It includes
issues which pertain to signal processing, probability models, machine learning, data
mining, database, data engineering, pattern recognition, visualisation, predictive
analytics, data warehousing, data compression, computer programming, smart city, etc.
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Data is becoming an increasingly decisive resource in modern societies, economies,
and governmental organizations. Data science inspires novel techniques and theories
drawn from mathematics, statistics, information theory, computer science, and social
science. Papers in this book were the outcome of research conducted in this field of
study. The latter makes use of applications and techniques related to data analysis in
general and big data and smart city in particular. The book appeals to advanced
undergraduate and graduate students, postdoctoral researchers, lecturers and
industrial researchers, as well as anyone interested in big data analysis and smart city.
The book covers a wide range of wireless communication and network technologies,
and will help readers understand the role of wireless technologies in applications
touching on various spheres of human life, e.g. healthcare, agriculture, building smart
cities, forecasting and the manufacturing industry. The book begins by discussing
advances in wireless communication, including emerging trends and research
directions for network technologies. It also highlights the importance of and need to
actively develop these technologies. In turn, the book addresses different algorithms
and methodologies which could be beneficial in implementing 5G Mobile
Communication, Vehicular Ad-hoc Networks (VANET), Reliable Cooperative Networks,
Delay Tolerant Networks (DTN) and many more contexts related to advanced
communications. It then addresses the prominence of wireless communication in
connection with the Internet of Things (IoT), Mobile Opportunistic Networks and
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Cognitive Radio Networks (CRN). Lastly, it presents the new horizons in architecture
and building protocols for Li-Fi (Light-Fidelity) and Wearable Sensor Technology.
Explore foundational and advanced issues in UAV cellular communications with this
cutting-edge and timely new resource UAV Communications for 5G and Beyond
delivers a comprehensive overview of the potential applications, networking
architectures, research findings, enabling technologies, experimental measurement
results, and industry standardizations for UAV communications in cellular systems. The
book covers both existing LTE infrastructure, as well as future 5G-and-beyond systems.
UAV Communications covers a range of topics that will be of interest to students and
professionals alike. Issues of UAV detection and identification are discussed, as is the
positioning of autonomous aerial vehicles. More fundamental subjects, like the
necessary tradeoffs involved in UAV communication are examined in detail. The
distinguished editors offer readers an opportunity to improve their ability to plan and
design for the near-future, explosive growth in the number of UAVs, as well as the
correspondingly demanding systems that come with them. Readers will learn about a
wide variety of timely and practical UAV topics, like: Performance measurement for
aerial vehicles over cellular networks, particularly with respect to existing LTE
performance Inter-cell interference coordination with drones Massive multiple-input and
multiple-output (MIMO) for Cellular UAV communications, including beamforming, nullsteering, and the performance of forward-link C&C channels 3GPP standardization for
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cellular-supported UAVs, including UAV traffic requirements, channel modeling, and
interference challenges Trajectory optimization for UAV communications Perfect for
professional engineers and researchers working in the field of unmanned aerial
vehicles, UAV Communications for 5G and Beyond also belongs on the bookshelves of
students in masters and PhD programs studying the integration of UAVs into cellular
communication systems.
Offers comprehensive insight into the theory, models, and techniques of ultra-dense
networks and applications in 5G and other emerging wireless networks The need for
speed—and power—in wireless communications is growing exponentially. Data rates are
projected to increase by a factor of ten every five years—and with the emerging Internet
of Things (IoT) predicted to wirelessly connect trillions of devices across the globe,
future mobile networks (5G) will grind to a halt unless more capacity is created. This
book presents new research related to the theory and practice of all aspects of ultradense networks, covering recent advances in ultra-dense networks for 5G networks
and beyond, including cognitive radio networks, massive multiple-input multiple-output
(MIMO), device-to-device (D2D) communications, millimeter-wave communications,
and energy harvesting communications. Clear and concise throughout, Ultra-Dense
Networks for 5G and Beyond - Modelling, Analysis, and Applications offers a
comprehensive coverage on such topics as network optimization; mobility, handoff
control, and interference management; and load balancing schemes and energy saving
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techniques. It delves into the backhaul traffic aspects in ultra-dense networks and
studies transceiver hardware impairments and power consumption models in ultradense networks. The book also examines new IoT, smart-grid, and smart-city
applications, as well as novel modulation, coding, and waveform designs. One of the
first books to focus solely on ultra-dense networks for 5G in a complete presentation
Covers advanced architectures, self-organizing protocols, resource allocation, userbase station association, synchronization, and signaling Examines the current state of
cell-free massive MIMO, distributed massive MIMO, and heterogeneous small cell
architectures Offers network measurements, implementations, and demos Looks at
wireless caching techniques, physical layer security, cognitive radio, energy harvesting,
and D2D communications in ultra-dense networks Ultra-Dense Networks for 5G and
Beyond - Modelling, Analysis, and Applications is an ideal reference for those who want
to design high-speed, high-capacity communications in advanced networks, and will
appeal to postgraduate students, researchers, and engineers in the field.
Inclusive Radio Communication Networks for 5G and Beyond is based on the COST
IRACON project that consists of 500 researchers from academia and industry, with 120
institutions from Europe, US and the Far East involved. The book presents state-of-theart design and analysis methods for 5G (and beyond) radio communication networks,
along with key challenges and issues related to the development of 5G networks.
Covers the latest research on 5G networks – including propagation, localization, IoT
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and radio channels Based on the International COST research project, IRACON, with
120 institutions and 500 researchers from Europe, US and the Far East involved
Provides coverage of IoT protocols, architectures and applications, along with IoT
applications in healthcare Contains a concluding chapter on future trends in mobile
communications and networking
Transportation Cyber-Physical Systems provides current and future researchers,
developers and practitioners with the latest thinking on the emerging interdisciplinary
field of Transportation Cyber Physical Systems (TCPS). The book focuses on
enhancing efficiency, reducing environmental stress, and meeting societal demands
across the continually growing air, water and land transportation needs of both people
and goods. Users will find a valuable resource that helps accelerate the research and
development of transportation and mobility CPS-driven innovation for the security,
reliability and stability of society at-large. The book integrates ideas from Transport and
CPS experts and visionaries, consolidating the latest thinking on the topic. As cars,
traffic lights and the built environment are becoming connected and augmented with
embedded intelligence, it is important to understand how smart ecosystems that
encompass hardware, software, and physical components can help sense the changing
state of the real world. Bridges the gap between the transportation, CPS and civil
engineering communities Includes numerous examples of practical applications that
show how diverse technologies and topics are integrated in practice Examines timely,
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state-of-the-art topics, such as big data analytics, privacy, cybersecurity and smart
cities Shows how TCPS can be developed and deployed, along with its associated
challenges Includes pedagogical aids, such as Illustrations of application scenarios,
architecture details, tables describing available methods and tools, chapter objectives,
and a glossary Contains international contributions from academia, government and
industry
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 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
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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.
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