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Preface

Today, the fourth-generation (4G) wireless communication systems are being used in many
countries due to their  different high-rate services. Due to the increasing consumer demand
for high data rate applications, there are some challenges such as huge mobile data traffic,
explosive growth of connected device with different  services, massive demands for systems
with high quality and low latency, etc. that cannot be admitted by 4G.

For this reason, ITU and its partners started a program “IMT  for  2020 and beyond” to �•�Ž�–�3
onstrate a view of a time line for  future  wireless communication capabilities in 2020. The
IMT-2020 has proposed a feature wireless communication  systems as 5G with predefined
requirements mainly:

- Network capacity: 10,000 times capacity of current network

- Peak data rate: 10 Gbps

- Cell edge data rate: 100 Mbps

- Latency: < 1 ms

- Spectrum: higher frequencies and flexibility

- Reliability: 99.999% within time budget

- D2D capabilities

Nevertheless, to respond to these abovementioned requirements in 5G, there are several key
areas and important technical challenges that still need to be solved by the research �˜�›�•�Š�—�’�3
zations. These challenging areas include  millimeter-wave technologies, future
physical/MAC layer (such as waveforms, multiple access schemes, and modulation), duplex
methods, massive MIMO, and dense networks (such as microcell and picocell). Thus, 5G is a
hot research topic among researchers in academia and industry.

This book intends to provide highlights  of the current research topics in the field of 5G and
to offer a snapshot of the recent advances and major issues faced today by the researchers in
the 5G physical layer perspective.

This book is written  by specialists working in universities and research centers all over the
world  to cover the fundamental principles and main advanced topics in 5G wireless �Œ�˜�–�3
munications. Moreover,  this book has the advantage of providing a collection of main �Œ�˜�—�3
ceptual topics that are completely independent and self-contained; thus, the interested
reader can choose any chapter and skip to another without  losing continuity. Various �Š�œ�3
pects of 5G system are deeply discussed (in three parts and ten chapters) with emphasis on
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