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How to support massive number of devices
for future wireless networks?



Foreword

Non-orthogonal multiple access (NOMA) holds great promise for meeting the
phenomenal increase in demand for both wireless user access and capacity, fueled
by the Internet of Things (IoT). Unlike orthogonal multiple-access schemes, in
NOMA, multiple users can share the same time or frequency resource while
being assigned different codes or power levels and separated at the receiver using
successive interference cancelation techniques. Non-Orthogonal Multiple Access
for Massive Connectivity is a much-needed reference on this critically important
technology for 5G and beyond networks. This first-of-its-kind book from the experts
on this subject presents a comprehensive framework for the design and analysis
of power-domain NOMA divided into three main parts that address the key issues
of compatibility, sustainability, and security. In the compatibility part, the authors
masterfully demonstrate the seamless integration of NOMA with other key wireless
technologies such as multi-input multi-output (MIMO) and its benefits when applied
to cognitive radio networks and heterogeneous networks, where the whole becomes
greater than the sum of its parts. In the sustainability part, the authors skillfully
show how NOMA can be efficiently integrated with cooperative communication
and simultaneous wireless information and power transfer (SWIPT) protocols to
extend network reliability and lifetime. In the security part, the authors brilliantly
analyze the physical layer security performance of NOMA networks and quantify
the secrecy gains possible with the aid of artificial noise signals. Finally, the authors
explore two exciting topics with lots of intriguing unanswered questions for future
research; namely, the application of NOMA to unmanned aerial vehicle (UAV)
networks and the exploitation of machine learning tools to further enhance the
performance of NOMA-based wireless networks. This well-written book provides
an in-depth treatment of the subject and strikes an excellent balance between theory
and practice. It will serve as a valuable reference on NOMA for researchers and
practicing engineers for years to come.

Richardson, TX, USA Naofal Al-Dhahir
July 2019
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Preface

In this book, we discuss NOMA and the various issues in NOMA networks,
including capability, sustainability, and security. This book starts from the basics
and key techniques of NOMA. Subsequently, we identify three critical issues in
NOMA networks, including compatibility, sustainability, and security. Particularly,
we first demonstrate the applications of NOMA in different networks including
MIMO-NOMA, NOMA in heterogeneous networks, and NOMA in cognitive radio
networks to show the compatibility of NOMA with various networks. Then, the
wireless-powered NOMA networks are presented to address the sustainability
issues in NOMA networks to extend the network reliability and lifetime. The
security-enhanced NOMA networks are discussed for single antenna case and
multiple antenna case, respectively. Finally, the most recent developments on
artificial intelligence (Al)-enabled NOMA networks are discussed, and the research
challenges on NOMA to support massive number of devices are identified. We
believe this book will provide readers a clear picture on the performance and benefits
of adopting NOMA for the next generation of wireless communication systems to
support massive connectivity.
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