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Preface

The Fourth Industrial Revolution (Industry 4.0) will take advantage of ubiquitous
connectivity to grow economies. There is a vast difference between the telecom-
munications infrastructure of developed countries and that of emerging markets;
emerging markets often lack broadband Internet infrastructure. A sustainable solu-
tion is required to bridge the digital divide and enable emerging markets to partic-
ipate in Industry 4.0. Such a solution, however, has numerous facets and requires
introducing technology that is sustainable and future-proof and ensures scalable,
feasible, and affordable access. Unfortunately, globally, the cost of accessing
broadband Internet in unequal markets remains high, with current solutions reaching
their thresholds in terms of available bandwidth on the mass consumer level.

Spectrum demand and allocation in emerging markets often lag behind what is
happening in developed countries and expensive to (unfairly) maximize profit for
local regulators and frequently for local governments as well. Arguments typically
refer to the limited amount of available spectrum, which is true of current-generation
networks. However, millimeter-wave (mm-Wave) frequencies (30—300 GHz) offer
unprecedented amounts of bandwidth for wireless broadband connectivity. Built on
the premise of mm-wave connectivity is the fifth-generation (5G) networks, a clear
contender to spearhead connectivity for Industry 4.0, also in emerging markets.

This book focuses on researching the capabilities of mm-wave-based 5G net-
works, specifically for emerging markets. The technology is researched from sev-
eral perspectives, including technological advantages and disadvantages, as well as
its unique characteristics to offer scalable and affordable connectivity to grow
emerging economies. In the current information age, bringing connectivity to as
many people as possible (ideally everyone) boosts socioeconomic benefits through
innovation in science and technology, with the common goal of bringing about
positive change in the lives of individuals. The importance of connectivity has
recently been further emphasized with the global pandemic, COVID-19, forcing
millions of people to adopt an online approach to conduct business and commu-
nicate with one another.
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The research presented in this book is structured to investigate not only the
economic benefits of mm-wave and 5G. It also gives a strong theoretical back-
ground on the underlying technologies required to realize transmitters and receivers
that are capable of operating at extremely high frequencies. The technical contri-
bution of this book is in its presentation of electronic subsystem analysis and review
of high-frequency active circuits that are capable of operating at mm-wave fre-
quencies. These subsystems include frequency mixers, oscillators, low-noise
amplifiers, and power amplifiers. To implement feasible future-generation tech-
nologies and ensure future-proof infrastructure that is easily expandable, it is of the
utmost importance to understand the principles that influence the integrity of
transmitted information. This book researches the importance of identifying,
describing, and analyzing technology from a purely technological standpoint, but
equally so, acknowledges and investigates the challenges in introducing such
technologies into emerging markets.

A detailed investigation of techniques to introduce mm-wave 5G networks to
emerging markets is presented in the latter part of this book. As the digital service
sector evolves, certain key characteristics remain universal, such as adequate digital
infrastructure, technology-literate end users, innovative skilled entrepreneurs, and
business environments that encourage creative thinking. A core characteristic and
major advantage of 5G are its potentially dynamic pricing and low dependence on
the infrastructure of previous-generation wireless networks. This book aims to
investigate these features thoroughly and provide potential solutions to introduce
5G, possibly in a staggered approach, to emerging markets. In emerging markets,
the complexity and challenges of distributing critical products and services in
significantly unequal markets are much higher. Governments have been forced to
innovate policies and strategies to achieve the successful distribution of products
and services to poor households and rural areas. 5G is a future-proof and sustain-
able technology with numerous advantages not associated with previous-generation
mobile technologies that offer governments and local entrepreneurs a means to
innovate modern policies and strategies to bridge the digital divide.

The primary audience of this book is learners in the fields of engineering and
information technology who want to identify and act upon ways of advancing
connectivity in emerging markets and rural areas by bringing high-bandwidth,
low-latency mobile connectivity to individuals through future-proof technologies.
The audience is presented with an introduction to the role of mm-wave and 5G in
Industry 4.0, followed by a theoretical background on mm-wave circuit design, and
finally, an in-depth investigation into potential solutions to prepare emerging
markets to participate in Industry 4.0 through mm-wave broadband connectivity.
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