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The Definitive Guide to LTE Technology Long-Term Evolution (LTE) is the next step in the GSM evolutionary path beyond 3G
technology, and it is strongly positioned to be the dominant global standard for 4G cellular networks. LTE also represents the first
generation of cellular networks to be based on a flat IP architecture and is designed to seamlessly support a variety of different
services, such as broadband data, voice, and multicast video. Its design incorporates many of the key innovations of digital
communication, such as MIMO (multiple input multiple output) and OFDMA (orthogonal frequency division multiple access), that
mandate new skills to plan, build, and deploy an LTE network. In Fundamentals of LTE , four leading experts from academia and
industry explain the technical foundations of LTE in a tutorial style- providing a comprehensive overview of the standards.
Following the same approach that made their recent Fundamentals of WiMAX successful, the authors offer a complete framework
for understanding and evaluating LTE. Topics include Cellular wireless history and evolution: Technical advances, market drivers,
and foundational networking and communications technologies Multicarrier modulation theory and practice: OFDM system design,
peak-to-average power ratios, and SC-FDE solutions Frequency Domain Multiple Access: OFDMA downlinks, SC-FDMA uplinks,
resource allocation, and LTE-specific implementation Multiple antenna techniques and tradeoffs: spatial diversity, interference
cancellation, spatial multiplexing, and multiuser/networked MIMO LTE standard overview: air interface protocol, channel structure,
and physical layers Downlink and uplink transport channel processing: channel encoding, modulation mapping, Hybrid ARQ, multi-
antenna processing, and more Physical/MAC layer procedures and scheduling: channel-aware scheduling, closed/open-loop multi-
antenna processing, and more Packet flow, radio resource, and mobility management: RLC, PDCP, RRM, and LTE radio access
network mobility/handoff procedures.
This book allows readers to gain an in-depth understanding of resource allocation problems in wireless networks and the
techniques used to solve them.
"This cohesive treatment of cognitive radio and networking technology integrates information and decision theory to provide insight
into relationships throughout all layers of networks and across all wireless applications. It encompasses conventional
considerations of spectrum and waveform selection, and covers topology determination, routing policies, content positioning, and
future hybrid architectures that fully integrate wireless and wired services. Features specific examples of decision-making
structures and criteria required to extend network density and scaling to unprecedented levels. - Integrates sensing, control plane
and content operations into a single cohesive structure - Provides simpler and more powerful models of network operation -
Presents a unique approach to decision-making and mechanisms to adjust control plane activity to ensure network scaling. -
Generalises the concepts of shared and adaptive spectrum policies - Addresses network transport operations and dynamic
management of cognitive wireless networks' own information seeking behaviour"--
This contributed volume offers a collection of papers presented at the 2018 Network Games, Control, and Optimization conference
(NETGCOOP), held at the New York University Tandon School of Engineering in New York City, November 14-16, 2018. These
papers highlight the increasing importance of network control and optimization in many networking application domains, such as
mobile and fixed access networks, computer networks, social networks, transportation networks, and, more recently, electricity
grids and biological networks. Covering a wide variety of both theoretical and applied topics in the areas listed above, the authors
explore several conceptual and algorithmic tools that are needed for efficient and robust control operation, performance
optimization, and better understanding the relationships between entities that may be acting cooperatively or selfishly in uncertain
and possibly adversarial environments. As such, this volume will be of interest to applied mathematicians, computer scientists,
engineers, and researchers in other related fields.
This book gathers the proceedings of the Third International Conference on Computational Advancement in Communication
Circuits and Systems (ICCACCS 2020), organized virtually by Narula Institute of Technology, Kolkata, India. The book presents
peer-reviewed papers that highlight new theoretical and experimental findings in the fields of electronics and communication
engineering, including interdisciplinary areas like advanced computing, pattern recognition and analysis, and signal and image
processing. The respective papers cover a broad range of principles, techniques, and applications in microwave devices,
communication and networking, signal and image processing, computations and mathematics, and control.
Spectrum Sharing in Wireless Networks: Fairness, Efficiency, and Security provides a broad overview of wireless network
spectrum sharing in seven distinct sections: The first section examines the big picture and basic principles, explaining the
concepts of spectrum sharing, hardware/software function requirements for efficient sharing, and future trends of sharing
strategies. The second section contains more than 10 chapters that discuss differing approaches to efficient spectrum sharing.
The authors introduce a new coexistence and sharing scheme for multi-hop networks, describe the space-time sharing concept,
introduce LTE-U, and examine sharing in broadcast and unicast environments. They then talk about different cooperation
strategies to achieve mutual benefits for primary users (PU) and secondary users (SU), discuss protocols in a spectrum sharing
context, and provide different game theory models between PUs and SUs. The third section explains how to model the interactions
of PUs and SUs, using an efficient calculation method to determine spectrum availability. Additionally, this section explains how to
use scheduling models to achieve efficient SU traffic delivery. The subject of the fourth section is MIMO-oriented design. It focuses
on how directional antennas and MIMO antennas greatly enhance wireless network performance. The authors include a few
chapters on capacity/rate calculations as well as beamforming issues under MIMO antennas. Power control is covered in the fifth
section which also describes the interference-aware power allocation schemes among cognitive radio users and the power control
schemes in cognitive radios. The sixth section provides a comprehensive look at security issues, including different types of
spectrum sharing attacks and threats as well as corresponding countermeasure schemes. The seventh and final section covers
issues pertaining to military applications and examines how the military task protects its data flows when sharing the spectrum with
civilian applications.
Written by a leading expert in the field, this unique book describes the technical requirements for three-tier shared spectrum as
well as key policy rationale and the impact for 5G. Detail is provided on the inception of the concept and its implementation in the
US Citizens Broadband Radio Service (CBRS), along with descriptions of standards for deployment, algorithms required for
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implementation, and the broader consequences for wireless network and service architectures. The economic and innovation
incentives offered by three-tier spectrum are described, along with potential outcomes such as widely deployed neutral host
networks. There is also detailed technical analysis of the unique challenges introduced by three-tier spectrum, such as co-
existence among non-cooperating networks. Covering a wide range of spectrum bands, International Telecommunication Union
(ITU) international allocations, and rule structures that can be adapted for different regimes, this is ideal for an international
readership of communications engineers, policy-makers, regulators, and industry strategic planners.
The worldwide reach of the Internet allows malicious cyber criminals to coordinate and launch attacks on both cyber and cyber-
physical infrastructure from anywhere in the world. This purpose of this handbook is to introduce the theoretical foundations and
practical solution techniques for securing critical cyber and physical infrastructures as well as their underlying computing and
communication architectures and systems. Examples of such infrastructures include utility networks (e.g., electrical power grids),
ground transportation systems (automotives, roads, bridges and tunnels), airports and air traffic control systems, wired and
wireless communication and sensor networks, systems for storing and distributing water and food supplies, medical and
healthcare delivery systems, as well as financial, banking and commercial transaction assets. The handbook focus mostly on the
scientific foundations and engineering techniques - while also addressing the proper integration of policies and access control
mechanisms, for example, how human-developed policies can be properly enforced by an automated system. Addresses the
technical challenges facing design of secure infrastructures by providing examples of problems and solutions from a wide variety
of internal and external attack scenarios Includes contributions from leading researchers and practitioners in relevant application
areas such as smart power grid, intelligent transportation systems, healthcare industry and so on Loaded with examples of real
world problems and pathways to solutions utilizing specific tools and techniques described in detail throughout
This book constitutes the refereed proceedings of three workshops colocated with NETWORKING 2012, held in Prague, Czech Republic, in
May 2012: the Workshop on Economics and Technologies for Inter-Carrier Services (ETICS 2012), the Workshop on Future Heterogeneous
Network (HetsNets 2012), and the Workshop on Computing in Networks (CompNets 2012). The 21 revised full papers presented were
carefully reviewed and selected from numerous submissions. The papers cover a wide range of topics addressing the main research efforts
in the fields of network management, quality of services, heterogeneous networks, and analysis or modeling of networks.
With the increased functionality demand for mobile speed and access in our everyday lives, broadband wireless networks have emerged as
the solution in providing high data rate communications systems to meet these growing needs. Broadband Wireless Access Networks for 4G:
Theory, Application, and Experimentation presents the latest trends and research on mobile ad hoc networks, vehicular ad hoc networks, and
routing algorithms which occur within various mobile networks. This publication smartly combines knowledge and experience from
enthusiastic scholars and expert researchers in the area of wideband and broadband wireless networks. Students, professors, researchers,
and other professionals in the field will benefit from this book’s practical applications and relevant studies.
This new edition, an up-to-date and comprehensive title on the rapidly expanding field of satellite communication, is aimed at giving important
aspects of space and satellite communication. It starts from fundamental concepts and helps reader to design satellite links. The book
provides a smooth flow from satellite launch to various applications of satellite. It contains satellite systems, important parameter calculations
and design concepts. The emphasis is on geostationary satellites. The text is organized in such a manner that the reader starts with orbiting
parameters and ends at designing a complete multiple access links. With all of the latest information incorporated and several key
pedagogical attributes included, this textbook is an invaluable learning tool for the engineering students of electronics and communication.
New to This Edition • Important design equations have been listed separately. • Three new chapters—Reliability requirements in satellites,
Remote sensing satellites and Error control coding—have been included. • New Sections are added in Chapters 1, 2 and 3. • A brief
discussion on digitized video transmission is included in Chapter 4.
This practical, one-stop guide will quickly bring you up to speed on LTE and LTE-Advanced. With everything you need to know about the
theory and technology behind the standards, this is a must-have for engineers and managers in the wireless industry. • First book of its kind
describing technologies and system performance of LTE-A • Covers the evolution of digital wireless technology, basics of LTE and LTE-A,
design of downlink and uplink channels, multi-antenna techniques and heterogeneous networks • Analyzes performance benefits over
competing technologies, including WiMAX and 802.16m • Reflects the latest LTE Release-10 standards • Includes numerous examples,
including extensive system and link results • Unique approach is accessible to technical and non-technical readers alike
This book gathers selected papers presented at the Inventive Communication and Computational Technologies conference (ICICCT 2019),
held on 29–30 April 2019 at Gnanamani College of Technology, Tamil Nadu, India. The respective contributions highlight recent research
efforts and advances in a new paradigm called ISMAC (IoT in Social, Mobile, Analytics and Cloud contexts). Topics covered include the
Internet of Things, Social Networks, Mobile Communications, Big Data Analytics, Bio-inspired Computing and Cloud Computing. The book is
chiefly intended for academics and practitioners working to resolve practical issues in this area.
Following on from the successful first edition (March 2012), this book gives a clear explanation of what LTE does and how it works. The
content is expressed at a systems level, offering readers the opportunity to grasp the key factors that make LTE the hot topic amongst
vendors and operators across the globe. The book assumes no more than a basic knowledge of mobile telecommunication systems, and the
reader is not expected to have any previous knowledge of the complex mathematical operations that underpin LTE. This second edition
introduces new material for the current state of the industry, such as the new features of LTE in Releases 11 and 12, notably coordinated
multipoint transmission and proximity services; the main short- and long-term solutions for LTE voice calls, namely circuit switched fallback
and the IP multimedia subsystem; and the evolution and current state of the LTE market. It also extends some of the material from the first
edition, such as inter-operation with other technologies such as GSM, UMTS, wireless local area networks and cdma2000; additional features
of LTE Advanced, notably heterogeneous networks and traffic offloading; data transport in the evolved packet core; coverage and capacity
estimation for LTE; and a more rigorous treatment of modulation, demodulation and OFDMA. The author breaks down the system into logical
blocks, by initially introducing the architecture of LTE, explaining the techniques used for radio transmission and reception and the overall
operation of the system, and concluding with more specialized topics such as LTE voice calls and the later releases of the specifications. This
methodical approach enables readers to move on to tackle the specifications and the more advanced texts with confidence.
A comprehensive, encompassing and accessible text examining a wide range of key Wireless Networking and Localization technologies This
book provides a unified treatment of issues related to all wireless access and wireless localization techniques. The book reflects principles of
design and deployment of infrastructure for wireless access and localization for wide, local, and personal networking. Description of wireless
access methods includes design and deployment of traditional TDMA and CDMA technologies and emerging Long Term Evolution (LTE)
techniques for wide area cellular networks, the IEEE 802.11/WiFi wireless local area networks as well as IEEE 802.15 Bluetooth, ZigBee,
Ultra Wideband (UWB), RF Microwave and body area networks used for sensor and ad hoc networks. The principles of wireless localization
techniques using time-of-arrival and received-signal-strength of the wireless signal used in military and commercial applications in smart
devices operating in urban, indoor and inside the human body localization are explained and compared. Questions, problem sets and hands-
on projects enhances the learning experience for students to understand and appreciate the subject. These include analytical and practical
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examples with software projects to challenge students in practically important simulation problems, and problem sets that use MatLab. Key
features: Provides a broad coverage of main wireless technologies including emerging technical developments such as body area networking
and cyber physical systems Written in a tutorial form that can be used by students and researchers in the field Includes practical examples
and software projects to challenge students in practically important simulation problems
A comprehensive and approachable introduction to 5G Written by a noted expert on the subject, An Introduction to 5G: The New Radio, 5G
Network and Beyond offers an introductory system-level guide to 5G. The material covered includes: The use cases and requirements of the
5G system The architecture of the next generation radio access network and the 5G core The principles of radio transmission, millimetre
waves and MIMO antennas The architecture and detailed design of the 5G new radio The implementation of HTTP/2 on the service-based
interfaces of the 5G core The signalling procedures that govern the end-to-end-operation of the system The new features that are introduced
in Releases 16 and 17 An Introduction to 5G is written for engineering professionals in mobile telecommunications, for those in non-technical
roles such as management, marketing and intellectual property, and for students. It requires no more than a basic understanding of mobile
communications, and includes detailed references to the underlying 3GPP specifications for 5G. The book's approach provides a
comprehensive, end-to-end overview of the 5G standard, which enables readers to move on with confidence to the more specialized texts
and to the specifications themselves.
The Definitive Guide to WiMAX Technology WiMAX is the most promising new technology for broadband wireless access to IP
services. It can serve an extraordinary range of applications and environments: data, voice, and multimedia; fixed and mobile;
licensed and unlicensed. However, until now, wireless professionals have had little reliable information to guide them.
Fundamentals of WiMAX is the first comprehensive guide to WiMAX—its technical foundations, features, and performance. Three
leading wireless experts systematically cut through the hype surrounding WiMAX and illuminate the realities. They combine
complete information for wireless professionals and basic, accessible knowledge for non-experts. Professionals will especially
appreciate their detailed discussion of the performance of WiMAX based on comprehensive link- and system-level simulations.
Whether you're a wireless engineer, network architect, manager, or system designer, this book delivers essential information for
succeeding with WiMAX—from planning through deployment. Topics include Applications, history, spectrum options, technical and
business challenges, and competitive technologies of WiMAX 802.16 standards: physical and MAC layers, channel access,
scheduling services, mobility, advanced antenna features, hybrid-ARQ, and more Broadband wireless channels: pathloss,
shadowing, cellular systems, sectoring, and fading—including modeling and mitigation OFDM: from basic multicarrier concepts to
synchronization, PAR reduction, and clipping MIMO: Multiple antennas, spatial diversity, beamforming, and a cutting-edge
treatment of the use of MIMO in WiMAX OFDMA: multiple access, multiuser diversity, adaptive modulation, and resource
allocation Networking and services aspects: architecture and protocols for IP QoS, session management, ecurity, and mobility
management Predicting performance using link-level and system-level simulations WiMAX network architecture: design principles,
reference models, authentication, QoS, and mobility management
A technological overview of LTE and WiMAX LTE, WiMAX and WLAN Network Design, Optimization and Performance Analysis
provides a practical guide to LTE and WiMAX technologies introducing various tools and concepts used within. In addition, topics
such as traffic modelling of IP-centric networks, RF propagation, fading, mobility, and indoor coverage are explored; new
techniques which increase throughput such as MIMO and AAS technology are highlighted; and simulation, network design and
performance analysis are also examined. Finally, in the latter part of the book Korowajczuk gives a step-by-step guide to network
design, providing readers with the capability to build reliable and robust data networks. By focusing on LTE and WiMAX this book
extends current network planning approaches to next generation wireless systems based on OFDMA, providing an essential
resource for engineers and operators of fixed and wireless broadband data access networks. With information presented in a
sequential format, LTE, WiMAX and WLAN Network Design, Optimization and Performance Analysis aids a progressive
development of knowledge, complementing latter graduate and postgraduate courses while also providing a valuable resource to
network designers, equipment vendors, reference material, operators, consultants, and regulators. Key Features: One of the first
books to comprehensively explain and evaluate LTE Provides an unique explanation of the basic concepts involved in wireless
broadband technologies and their applications in LTE, WiMAX, and WLAN before progressing to the network design Demonstrates
the application of network planning for LTE and WiMAX with theoretical and practical approaches Includes all aspects of system
design and optimization, such as dynamic traffic simulations, multi-layered traffic analysis, statistical interference analysis, and
performance estimations
Providing an extensive overview of the radio resource management problem in femtocell networks, this invaluable book considers
both code division multiple access femtocells and orthogonal frequency-division multiple access femtocells. In addition to
incorporating current research on this topic, the book also covers technical challenges in femtocell deployment, provides readers
with a variety of approaches to resource allocation and a comparison of their effectiveness, explains how to model various
networks using Stochastic geometry and shot noise theory, and much more.
The proceeding is a collection of research papers presented at the International Conference on Data Engineering 2013
(DaEng-2013), a conference dedicated to address the challenges in the areas of database, information retrieval, data mining and
knowledge management, thereby presenting a consolidated view to the interested researchers in the aforesaid fields. The goal of
this conference was to bring together researchers and practitioners from academia and industry to focus on advanced on data
engineering concepts and establishing new collaborations in these areas. The topics of interest are as follows but are not limited
to: • Database theory • Data management • Data mining and warehousing • Data privacy & security • Information retrieval,
integration and visualization • Information system • Knowledge discovery in databases • Mobile, grid and cloud computing •
Knowledge-based • Knowledge management • Web data, services and intelligence
Modern communications are now more than ever heavily dependent on mobile networks, creating the potential for higher incidents
of sophisticated crimes, terrorism acts, and high impact cyber security breaches. Disrupting these unlawful actions requires a
number of digital forensic principles and a comprehensive investigation process. Mobile Network Forensics: Emerging Research
and Opportunities is an essential reference source that discusses investigative trends in mobile devices and the internet of things,
examining malicious mobile network traffic and traffic irregularities, as well as software-defined mobile network backbones.
Featuring research on topics such as lawful interception, system architecture, and networking environments, this book is ideally
designed for forensic practitioners, government officials, IT consultants, cybersecurity analysts, researchers, professionals,
academicians, and students seeking coverage on the technical and legal aspects of conducting investigations in the mobile
networking environment.
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An Introduction to LTE explains the technology used by 3GPP Long Term Evolution. The book covers the whole of LTE, both the
techniques used for radio communication between the base station and the mobile phone, and the techniques used for signalling
communication and data transport in the evolved packet core. It avoids unnecessary detail, focussing instead on conveying a
sound understanding of the entire system. The book is aimed at mobile telecommunication professionals, who want to understand
what LTE is and how it works. It is invaluable for engineers who are working on LTE, notably those who are transferring from other
technologies such as UMTS and cdma2000, those who are experts in one part of LTE but who want to understand the system as
a whole, and those who are new to mobile telecommunications altogether. It is also relevant to those working in non technical
roles, such as project managers, marketing executives and intellectual property consultants. On completing the book, the reader
will have a clear understanding of LTE, and will be able to tackle the more specialised books and the 3GPP specifications with
confidence. Key features - Covers the latest developments in release 10 of the 3GPP specifications, including the new capabilities
of LTE-Advanced Includes references to individual sections of the 3GPP specifications, to help readers understand the principles
of each topic before going to the specifications for more detailed information Requires no previous knowledge of mobile
telecommunications, or of the mathematical techniques that LTE uses for radio transmission and reception
Leveraging the power of technology to support teaching and learning is certainly not new. But with more low-cost, easy-to-use,
easily accessible devices and systems than ever before, we are at a critical inflection point where we must decide how technology
powers and aids learning in the classroom. But is new technology the cure-all all? Some studies have shown students retain
information better in traditional print formats. There’s no question about the potential for new technologies to improve learning, but
it’s all in how it’s approached, adapted, and used toward the service of achieving real gains in student performance. It’s issues
like this that are explored within the pages of this new Encyclopedia. To maximize shelf life, the editor and authors strove to focus
on core topics and issues that will retain relevance in the face of perpetually evolving devices, services and specific techniques.
Features include: A collection of 300-350 entries that are organized in A-to-Z fashion in two volumes available in a choice of print
or electronic formats. Entries, authored by key figures in the field, conclude with cross references and further readings. Although
organized A-to-Z, a Reader’s Guide groups related articles within broad, thematic areas. A detailed Index, the Reader’s Guide
themes, and Cross References combine for search-and-browse in the electronic version.
The Definitive Guide to LTE Technology Long-Term Evolution (LTE) is the next step in the GSM evolutionary path beyond 3G
technology, and it is strongly positioned to be the dominant global standard for 4G cellular networks. LTE also represents the first
generation of cellular networks to be based on a flat IP architecture and is designed to seamlessly support a variety of different
services, such as broadband data, voice, and multicast video. Its design incorporates many of the key innovations of digital
communication, such as MIMO (multiple input multiple output) and OFDMA (orthogonal frequency division multiple access), that
mandate new skills to plan, build, and deploy an LTE network. In Fundamentals of LTE , four leading experts from academia and
industry explain the technical foundations of LTE in a tutorial style—providing a comprehensive overview of the standards.
Following the same approach that made their recent Fundamentals of WiMAX successful, the authors offer a complete framework
for understanding and evaluating LTE. Topics include Cellular wireless history and evolution: Technical advances, market drivers,
and foundational networking and communications technologies Multicarrier modulation theory and practice: OFDM system design,
peak-to-average power ratios, and SC-FDE solutions Frequency Domain Multiple Access: OFDMA downlinks, SC-FDMA uplinks,
resource allocation, and LTE-specific implementation Multiple antenna techniques and tradeoffs: spatial diversity, interference
cancellation, spatial multiplexing, and multiuser/networked MIMO LTE standard overview: air interface protocol, channel structure,
and physical layers Downlink and uplink transport channel processing: channel encoding, modulation mapping, Hybrid ARQ, multi-
antenna processing, and more Physical/MAC layer procedures and scheduling: channel-aware scheduling, closed/open-loop multi-
antenna processing, and more Packet flow, radio resource, and mobility management: RLC, PDCP, RRM, and LTE radio access
network mobility/handoff procedures
Fundamentals of 5G Mobile Networks provides an overview of the key features of the 5th Generation (5G) mobile networks,
discussing the motivation for 5G and the main challenges in developing this new technology. This book provides an insight into the
key areas of research that will define this new system technology paving the path towards future research and development. The
book is multi-disciplinary in nature, and aims to cover a whole host of intertwined subjects that will predominantly influence the 5G
landscape, including Future Internet, cloud computing, small cells and self-organizing networks (SONs), cooperative
communications, dynamic spectrum management and cognitive radio, Broadcast-Broadband convergence, 5G security challenge,
and green RF. The book aims to be the first of its kind towards painting a holistic perspective on 5G Mobile, allowing 5G
stakeholders to capture key technology trends on different layering domains and to identify potential inter-disciplinary design
aspects that need to be solved in order to deliver a 5G Mobile system that operates seamlessly as a piece of the 5G networking
jigsaw. Key features: • Addresses the fundamentals of 5G mobile networks serving as a useful study guide for mobile researchers
and system engineers aiming to position their research in this fast evolving arena. • Develops the Small cells story together with
nextï¿1?2]generation SON (self-organizing networks) systems as solutions for addressing the unprecedented traffic demand and
variations across cells. • Elaborates Mobile Cloud technology and Services for future communication platforms, acting as a source
of inspiration for corporations looking for new business models to harness the 5G wave. • Discusses the open issues facing
broadï¿1?2]scale commercial deployment of white space networks, including the potential for applications towards the future 5G
standard. • Provides a scientific assessment for broadcast and mobile broadband convergence coupled together with a ´win-win’
convergence solution to harmonize the broadcasting and mobile industry. • Describes the key components, trends and challenges,
as well as the system requirements for 5G transceivers to support multiï¿1?2]standard radio, a source of inspiration for RF
engineers and vendors to tie down the requirements and potential solutions for next generation handsets.
The expert guide to the future of global cellular communications: Long-Term Evolution (LTE), for every business and technical
decision-maker • •A complete framework for understanding LTE, by the authors of our recent bestseller, Fundamentals of WiMAX.
•Covers technical foundations, standards, and even the latest experimental results. •A multi-layered approach: thorough enough
for wireless experts, but basic enough for managers, marketers, software developers, and other non-specialists. Long-Term
Evolution (LTE) is rapidly emerging as the future of global communications: the single global cellular, data, and voice standard that
will replace both CDMA and TDMA. Companies ranging from Verizon Wireless to Vodafone and China Mobile have committed to
it, and ABI Research estimates that there will be 32,000,000 LTE subscribers by 2013. However, LTE is radically different from
traditional cellular networks. Professionals will need new skills to plan, build, and deploy LTE networks, and non-technical
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specialists will need new understanding to make intelligent decisions about them. In this book, four leading experts bring together
all the information both groups need in order to move forward. Following the same approach that made their recent Fundamentals
of WiMAX so successful, the authors offer a complete framework for understanding and evaluating LTE. Readers will learn how
and why LTE has evolved; review its technical foundations and radio standards; compare its performance with 3G cellular and
WiMAX; and even review late-breaking experimental results from the authors' own work at AT and T Laboratories. They will also
find practical tutorials on essential LTE-related technologies such as OFDM, SC-FDMA, and MIMO. LTE is the one technology
every cellular network professional and manager needs to master -- and this is the one book they can all use to master it
This book is an in-depth, systematic and structured technical reference on 3GPP's LTE-Advanced (Releases 10 and 11), covering
theory, technology and implementation, written by an author who has been involved in the inception and development of these
technologies for over 20 years. The book not only describes the operation of individual components, but also shows how they fit
into the overall system and operate from a systems perspective. Uniquely, this book gives in-depth information on upper protocol
layers, implementation and deployment issues, and services, making it suitable for engineers who are implementing the
technology into future products and services. Reflecting the author's 25 plus years of experience in signal processing and
communication system design, this book is ideal for professional engineers, researchers, and graduate students working in cellular
communication systems, radio air-interface technologies, cellular communications protocols, advanced radio access technologies
for beyond 4G systems, and broadband cellular standards. An end-to-end description of LTE/LTE-Advanced technologies using a
top-down systems approach, providing an in-depth understanding of how the overall system works Detailed algorithmic
descriptions of the individual components’ operation and inter-connection Strong emphasis on implementation and deployment
scenarios, making this a very practical book An in-depth coverage of theoretical and practical aspects of LTE Releases 10 and 11
Clear and concise descriptions of the underlying principles and theoretical concepts to provide a better understanding of the
operation of the system’s components Covers all essential system functionalities, features, and their inter-connections based on a
clear protocol structure, including detailed signal flow graphs and block diagrams Includes methodologies and results related to
link-level and system-level evaluations of LTE-Advanced Provides understanding and insight into the advanced underlying
technologies in LTE-Advanced up to and including Release 11: multi-antenna signal processing, OFDM, carrier aggregation,
coordinated multi-point transmission and reception, eICIC, multi-radio coexistence, E-MBMS, positioning methods, real-time and
non-real-time wireless multimedia applications
"Complete text is presented as bullet points, ... content includes both introductory and advanced topics, ... based upon release 8 of
the 3GPP specifications"--P. [4] of cover.
This second edition of Adaptive Filters: Theory andApplications has been updated throughout to reflect the latestdevelopments in
this field; notably an increased coverage given tothe practical applications of the theory to illustrate the muchbroader range of
adaptive filters applications developed in recentyears. The book offers an easy to understand approach to the theoryand
application of adaptive filters by clearly illustrating how thetheory explained in the early chapters of the book is modified forthe
various applications discussed in detail in later chapters.This integrated approach makes the book a valuable resource forgraduate
students; and the inclusion of more advanced applicationsincluding antenna arrays and wireless communications makes it
asuitable technical reference for engineers, practitioners andresearchers. Key features: • Offers a thorough treatment of the theory
of adaptivesignal processing; incorporating new material on transform domain,frequency domain, subband adaptive filters,
acoustic echocancellation and active noise control. • Provides an in-depth study of applications which nowincludes extensive
coverage of OFDM, MIMO and smart antennas. • Contains exercises and computer simulation problems atthe end of each
chapter. • Includes a new companion website hosting MATLAB®simulation programs which complement the theoretical
analyses,enabling the reader to gain an in-depth understanding of thebehaviours and properties of the various adaptive
algorithms.
Fundamentals of LTEPearson Education
Future mobile access networks will require upgraded telecommunications networks; 3G LTE/ SAE is the next step, allowing data
rates above 100 Mbps. Telecommunications engineers will need to understand the new SAE/ EPC architecture and its tendency
towards automatic configuration, but the complexity, length and dryness of the standards documents make it difficult for them to
find the information they need and work out how to apply it to their daily product and network development. This book - a new
edition of SAE and the Evolved Packet Core - provides clear, concise and comprehensive coverage of the entire SAE/ EPC
architecture, explaining concepts and standards and how they are used in commercial service settings. More than just a précis of
the standards, it gives real insight into their development and the real-world scenarios in which they have been used since the
publication of the first edition. This second edition places more emphasis on key aspects such as mobile systems and protocols
(Diameter, GTP, S1-AP), and includes new coverage of femtocells, SIPTO, LIPA, LTE relay and LTE Advanced. Up-to-date
coverage of SAE including the latest standards development Easily accessible overview of the architecture and concepts defined
by SAE Thorough description of the Evolved Packet Core for LTE, fixed and other wireless accesses Comprehensive explanation
of SAE key concepts, security and Quality-of-Service Covers potential service and operator scenarios including interworking with
existing 3GPP and 3GPP2 systems Detailed walkthrough of network entities, protocols and procedures Written by established
experts in the SAE standardization process, all of whom have extensive experience and understanding of its goals, history and
vision
A comprehensive summary of theoretical and practical developments in LTE Heterogeneous Networks The last decade has
witnessed the proliferation of mobile broadband data and the trend is likely to increase in the coming years. Current cellular
networks are ill equipped to deal with this surge in demand. To satisfy user demand and maximize profits, a new paradigm to
operate networks is needed. Heterogeneous networks, that deploy an overlay of small cells with limited coverage and transmit
power, over a macro coverage area is the solution by providing capacity and coverage where it is needed. This book presents a
comprehensive overview of small cell based heterogeneous networks within the framework of 3GPP LTE-Advanced which is the
major enabler of current and future heterogeneous networks. The book first establishes the basics of LTE standards 8 -10.
Wherever relevant, the underlying theory of wireless communications is explained and the signaling and protocol aspects of LTE
Releases 8-10 are presented. Next the book presents a systematic study of the inter cell interference (eICIC and FeICIC)
mechanisms that have been standardized in LTE releases 10 and 11 to mitigate the interference arising in heterogeneous
networks. From simple blank subframe design and implementation, the book discusses more advanced transceiver signal
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processing and carrier aggregation (CA) based mechanisms to improve performance. Besides data, control channel
enhancements such as enhanced PDCCH (ePDCCH) are also discussed. Subsequently the book discusses the possibility of base
stations being allowed to coordinate to manage interference. This technique, called CoMP, has the potential of vastly improving
network performance. However several practical challenges first have to be overcome before this potential can be realized. The
book presents the different CoMP categories introduced in LTE release 11, the required signal processing and the changes that
were introduced in Release-11 for supporting CoMP. The book then presents the state of the art developments in heterogeneous
networks that are currently taking place in 3GPP with the initiation of Release 12. A whole array of new technologies have been
introduced such as dynamic switching of small cells, new carrier types with reduced control signaling, dynamic reconfiguration of
TDD-LTE, joint configuration of TDD and FDD via carrier aggregation and lastly advanced MIMO signal processing with three
dimensional beamforming. All these technologies will work in unison leading to efficient operations of small cells. The authors thus
comprehensively summarize the advances in heterogeneous networks over the last couple of years as reflected in various LTE
releases and then look ahead at what to expect in the future. Fully illustrated throughout and with an accompanying website
including Matlab code for simulating heterogeneous networks, LTE channel models, and References to 3GPP specifications,
contributions, and updates on recent standardization activities. The authors, being involved in LTE standardization, are well placed
to give an excellent view on this topic, including valuable background and design rationale. A comprehensive summary of wireless
communications theory and practical developments in LTE heterogeneous networks. Authors are experts in this field and are
active members in standardization proceedings, enabling up-to-date coverage of current developments Multiple case studies
explain network design optimization of various heterogeneous network deployments. Accompanying website includes Matlab code
for simulating heterogeneous networks, LTE channel models, and References to 3GPP specifications, contributions, and updates
on recent standardization activities Essential reading for Engineers and practitioners in wireless industry.
An Introduction to 5G Wireless Networks book is for students, engineers, managers and for marketing/sales executives,
to develop a good understanding of the 5G technology. This book covers the 5G architecture, 5G New Radio (NR), 5G
Next Generation Core (NG-Core), Network Slicing, Virtualization of 5G Components, Multi-access Edge Computing
(MEC) and the various 5G use cases. This book provides details on the evolution of the wireless networks from 1G to
5G, status of 5G deployments and the 5G marketplace (standard bodies, open source communities and vendors). After
reading this book, you will be able to have discussions with customers, interviewers and other stakeholders on the 5G
concepts, ecosystem and use-cases.
Proceedings of the FISITA 2012 World Automotive Congress are selected from nearly 2,000 papers submitted to the
34th FISITA World Automotive Congress, which is held by Society of Automotive Engineers of China (SAE-China ) and
the International Federation of Automotive Engineering Societies (FISITA). This proceedings focus on solutions for
sustainable mobility in all areas of passenger car, truck and bus transportation. Volume 12: Intelligent Transport System
(ITS)& Internet of Vehicles focuses on: •Driver Assistance System •V2X Communication Technology •Telematics and
Navigation Systems •Eco Driving Technology •Harmonization and Regulation of ITS Systems Above all researchers,
professional engineers and graduates in fields of automotive engineering, mechanical engineering and electronic
engineering will benefit from this book. SAE-China is a national academic organization composed of enterprises and
professionals who focus on research, design and education in the fields of automotive and related industries. FISITA is
the umbrella organization for the national automotive societies in 37 countries around the world. It was founded in Paris
in 1948 with the purpose of bringing engineers from around the world together in a spirit of cooperation to share ideas
and advance the technological development of the automobile.
Offers concise, practical knowledge on modern communication systems to help students transition smoothly into the
workplace and beyond This book presents the most relevant concepts and technologies of today's communication
systems and presents them in a concise and intuitive manner. It covers advanced topics such as Orthogonal Frequency-
Division Multiplexing (OFDM) and Multiple-Input Multiple-Output (MIMO) Technology, which are enabling technologies for
modern communication systems such as WiFi (including the latest enhancements) and LTE-Advanced. Following a brief
introduction to the field, Digital Communication for Practicing Engineers immerses readers in the theories and
technologies that engineers deal with. It starts off with Shannon Theorem and Information Theory, before moving on to
basic modules of a communication system, including modulation, statistical detection, channel coding, synchronization,
and equalization. The next part of the book discusses advanced topics such as OFDM and MIMO, and introduces several
emerging technologies in the context of 5G cellular system radio interface. The book closes by outlining several current
research areas in digital communications. In addition, this text: Breaks down the subject into self-contained lectures,
which can be read individually or as a whole Focuses on the pros and cons of widely used techniques, while providing
references for detailed mathematical analysis Follows the current technology trends, including advanced topics such as
OFDM and MIMO Touches on content this is not usually contained in textbooks such as cyclo-stationary symbol timing
recovery, adaptive self-interference canceler, and Tomlinson-Harashima precoder Includes many illustrations, homework
problems, and examples Digital Communication for Practicing Engineers is an ideal guide for graduate students and
professionals in digital communication looking to understand, work with, and adapt to the current and future technology.
Game theory -- Cognitive radio transceiver -- Cognitive radio networks -- Sustainability of the spectrum supply chain
network -- Cognitive heterogeneous networks
The recent developments in wireless communications, networking, and embedded systems have driven various
innovative Internet of Things (IoT) applications, e.g., smart cities, mobile healthcare, autonomous driving and drones. A
common feature of these applications is the stringent requirements for low-latency communications. Considering the
typical small payload size of IoT applications, it is of critical importance to reduce the size of the overhead message, e.g.,
identification information, pilot symbols for channel estimation, and control data. Such low-overhead communications also
help to improve the energy efficiency of IoT devices. Recently, structured signal processing techniques have been
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introduced and developed to reduce the overheads for key design problems in IoT networks, such as channel estimation,
device identification, and message decoding. By utilizing underlying system structures, including sparsity and low rank,
these methods can achieve significant performance gains. This book provides an overview of four general structured
signal processing models: a sparse linear model, a blind demixing model, a sparse blind demixing model, and a shuffled
linear model, and discusses their applications in enabling low-overhead communications in IoT networks. Further, it
presents practical algorithms based on both convex and nonconvex optimization approaches, as well as theoretical
analyses that use various mathematical tools.
Learn about the latest theoretical and practical advances in radar signal processing using tools from compressive
sensing.
This book covers the design and optimization of hybrid RF-baseband precoding for massive multiple-input multiple-output
(MIMO)-enabled cloud radio access networks (RANs), where use cases such as millimeter-wave wireless backhauling,
fully-loaded cellular networks are of interest. The suitability and practical implementation of the proposed precoding
solutions for the Cloud RAN architecture are also discussed. Novel techniques are examined for RF precoding
optimization in combination with nonlinear precoding at baseband, and the superiority of joint RF-baseband design is
verified. Moreover, the efficacy of hybrid RF-baseband precoding to combat intercell interference in a multi-cell
environment with universal frequency reuse is investigated, which is concluded to be a promising enabler for the dense
deployment of base stations. This book mainly targets researchers and engineers interested in the challenges,
optimization, and implementation of massive MIMO precoding in 5G Cloud RAN. Graduate students in electrical
engineering and computer science interested in the application of mathematical optimization to model and solve
precoding problems in massive MIMO cellular systems will also be interested in this book.
"Where this book is exceptional is that the reader will not just learn how LTE works but why it works" Adrian Scrase, ETSI
Vice-President, International Partnership Projects Following on the success of the first edition, this book is fully updated,
covering the latest additions to LTE and the key features of LTE-Advanced. This book builds on the success of its
predecessor, offering the same comprehensive system-level understanding built on explanations of the underlying
theory, now expanded to include complete coverage of Release 9 and the developing specifications for LTE-Advanced.
The book is a collaborative effort of more than 40 key experts representing over 20 companies actively participating in
the development of LTE, as well as academia. The book highlights practical implications, illustrates the expected
performance, and draws comparisons with the well-known WCDMA/HSPA standards. The authors not only pay special
attention to the physical layer, giving an insight into the fundamental concepts of OFDMA-FDMA and MIMO, but also
cover the higher protocol layers and system architecture to enable the reader to gain an overall understanding of the
system. Key New Features: Comprehensively updated with the latest changes of the LTE Release 8 specifications,
including improved coverage of Radio Resource Management RF aspects and performance requirements Provides
detailed coverage of the new LTE Release 9 features, including: eMBMS, dual-layer beamforming, user equipment
positioning, home eNodeBs / femtocells and pico cells and self-optimizing networks Evaluates the LTE system
performance Introduces LTE-Advanced, explaining its context and motivation, as well as the key new features including:
carrier aggregation, relaying, high-order MIMO, and Cooperative Multi-Point transmission (CoMP). Includes an
accompanying website containing a complete list of acronyms related to LTE and LTE-Advanced, with a brief description
of each (http://www.wiley.com/go/sesia_theumts) This book is an invaluable reference for all research and development
engineers involved in implementation of LTE or LTE-Advanced, as well as graduate and PhD students in wireless
communications. Network operators, service providers and R&D managers will also find this book insightful.
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