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Following in the footsteps of 5G, the goal of 6G mobile 

networks is to usher in an era of ubiquitous intelligence. 
6G will act as a liaison between the physical world and the 
networked world. This objective is ambitious and will have 
a significant impact on our culture and economy. This book 
presents an in-depth technical understanding of 6G wireless 
networks. It not only discusses cutting-edge wireless ser-
vices and technologies, but also sheds light on the network 
requirements, capabilities, and applications.

Part I (Chapter 1) gives a brief history of mobile commu-
nications, tracing its development from 2G to 6G networks 
as well as addressing six key technological trends for the 
future of linked intelligence.

Part II investigates potential 6G use cases with the spe-
cific performance criteria, such as lower latency, greater 
reliability, and larger capacity. The authors categorize typ-
ical use cases into six groups, each with its own chapter, 
i.e., human-centric communications with extremely immer-
sive experiences (Chapter 2); highly accurate sensing, local-
ization, and imaging, as well as enhanced human sensing 
(Chapter 3); full-capability Industry 4.0 with connected intel-
ligence (Chapter 4); smart city and smart life (Chapter 5); 
global 3D coverage for mobile services with integrated ter-
restrial and non-terrestrial communications (Chapter 6); and 
native AI support in all use cases (Chapter 7).

Part III studies the breadth and limits of 6G design, looks 
into a range of supporting technologies that have the ability 
to meet key performance indicators (KPIs), and then covers 
the theoretical basics of 6G radio and network technologies. 
This part lays out the foundation for native Al and machine 
learning (Chapter 8); enormous capacity and connection 
(Chapter 9); future machine type communications (Chapter 
10); and energy-efficient systems (Chapter 11).

Part IV examines the future International Mobile Tele-
communications (IMT) spectrum from the standpoint of 
communications and sensing (Chapter 12), as well as the 
associated channel modeling methods and some sample 
channel measurements (Chapter 13). It then elaborates on 
potential new materials for hardware production (Chapter 

14); new antenna structures for ultra-massive multiple-input 
multiple-output (MIMO) systems (Chapter 15); new radio 
frequency components to support the use of the THz band 
(Chapter 16); computing evolution following the end of 
Moore’s law (Chapter 17); and new demands and features 
for terminal devices (Chapter 18).

Part V presents the design principles and potential 
enabling technologies for 6G air interfaces. In particu-
lar, it highlights the paradigm shifts of air interface build-
ing in comparison to 5G and previous generations with 
detailed discussions on a variety of enabling technologies, 
including intelligent air interface (Chapter 19); integrat-
ed non-terrestrial and terrestrial communications (Chap-
ter 20); integrated sensing and communications (Chapter 
21); new waveform and modulation (Chapter 22); new 
coding (Chapter 23); new multiple access (Chapter 24); 
ultra-massive MIMO (Chapter 25); and super short-range 
communications (Chapter 26). It examines existing solu-
tions, clarifies new design expectations, and identifies rele-
vant research difficulties and directions for future study of 
each technology.

Part VI investigates the design concepts and enabler tech-
nologies for 6G network architectures. In particular, it starts 
with a discussion of paradigm changes in network architec-
ture design, followed by a number of the novel technologies 
featured in 6G networks, including network AI architectural 
technologies (Chapter 27); user-centric networks (Chapter 
28); native trustworthiness (Chapter 29); data governance 
(Chapter 30); multi-player ecosystems (Chapter 31); and 
integrated non-terrestrial networking (Chapter 32).

Part VII (Chapter 33) ends the book by summarizing the 
present worldwide state of the 6G ecosystem, including 
research initiatives, platforms, workshops and publications 
on 6G, and then forecasting a possible path until 2030.

In conclusion, this book presents an overview of 6G from 
the perspective of intelligence-of-everything, which includes 
drivers, essential capabilities, use cases, key performance 
indicators, and technological breakthroughs. The authors 
emphasize recent advances such as immersive human-cen-
tric communications, sensing, location, imaging, linked 
machine learning and networked artificial intelligence, Indus-
try 4.0 and beyond, etc. This book can serve as a good ref-
erence for practitioners and researchers in the field, in a bid 
to get an idea of the current and future research focus in 
this emerging area.
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