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Preface

This book began life as a 5G database, compiled as a companion for those that
had previously been compiled for both 3G and 4G and which had each evolved
into a book (Curwen, 2002; Curwen & Whalley, 2013). However, in this case, the
original idea had been to publish the 5G database in two separate articles
covering country case studies because the need to analyse the technological
aspects of 5G — far more extensive and complicated than those that needed to be
explored and explained for 3G and 4G — appeared to be too problematic to
combine with the country studies while restricting the content to the wordage
permitted for articles.

In the event, it proved very frustrating to get the articles into print, especially
as the country studies grew rapidly as time passed, so the decision was taken to
investigate whether it would be practical to expand what had already been written
into book form along the lines of Curwen and Whalley (2013). To achieve this, it
would be necessary to add two other aspects of 5G to the existing country studies;
firstly, a review of everything that had already been published about 5G and,
secondly, a chapter (or two) exploring the technical underpinnings of 5G.

It rapidly became clear that whereas a number of highly technical books about
5G were already available — see, for example, Dahlman, Parkvall, and Skold
(2020) and Osseiran et al. (2016) — these could only be properly understood by a
reader with a scientific/engineering background. The other publications produced
by non-academic sources consisted almost entirely of reports, some covering
technical matters in reasonable detail, some concentrating upon country studies
and some covering both but not in much detail. The only exception appeared to
be Webb (2016) which was essentially polemical in nature.

So far as the academic literature was concerned, this tended to be fairly
technical and often concerned with forecasting how 5G would affect things in the
future — see Chapter 3. Given that 5G standards had yet to be fully agreed, this
was a speculative activity at best.

What accordingly appeared to be wholly absent was any form of book that
addressed the needs of non-specialist readers who nevertheless sought an insight
into 5G either for professional reasons because they were studying telecommu-
nications or were simply interested in something that they had been told would
transform their lives.

In essence, compiling the country studies has been relatively straightforward,
albeit time-consuming because there is always some disagreement between
different sources as to matters such as dates that needs to be resolved. The main
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problem has been how to deal with the technology. As noted in Chapter 1, 5G is
part of a technological progression from 1G to 5G, and hence 5G cannot be
treated independently of what has gone before. However, that essentially applies
to so-called ‘Non-Standalone’ 5G which builds upon and coexists with the fourth
generation of technology known as long term evolution (LTE). It is much less
applicable to the independent strand of 5G which is commonly known as
‘Standalone’ — the distinction is clarified in Chapter 2.

For this reason, it became apparent to the authors that an initial understanding
of 5G necessitated a prior understanding of LTE. Hence, a chapter would need to
be devoted to explaining the development of LTE which was itself highly
sophisticated — the modern smartphone that operates over LTE networks is to all
intents and purposes a powerful mini-computer capable of processing data that
has been downloaded at tens of megabits per second. A further chapter would
then have to be added to cover the technological advances made during the past
decade that have developed mobile technology well beyond the specifications of
LTE and which underpin Standalone 5G.

This is not a straightforward matter because, as is evident from the above,
there are two processes going on simultaneously. The first — which is what con-
cerns the proverbial (wo)man on the omnibus — is essentially concerned with
speeding up LTE in a world increasingly dominated by the need to download
video (and to play sophisticated games). What (s)he wants is that massive video
files, perhaps in the form of films, become downloadable within seconds rather
than minutes without consuming too much of the data allowed within a standard
mobile contract.

However, this process involves human participation whereas what is increas-
ingly needed is to improve machine-to-machine (M2M) communication via what
is generally known as the Internet of Things (IoT). The IoT is expected to connect
up tens of billions of ‘things’, but without using the same transmission methods as
those involving humans — for a start, there is nothing like enough licensed spec-
trum to meet the demands associated with the IoT. This means that new spectrum
bands need to be exploited, largely in the absence of licences, and new technol-
ogies introduced to make this happen efficiently and economically.

For the purposes of this book, the major issue was not simply to introduce all
of the relevant technology in a manner that would be understandable to readers,
but to present it in a sensible sequence. The underlying principle has been that
where the authors, who are not engineers, consider that they fully understand the
basic principles underlying the technology it is presented as they understand it
having checked multiple sources to avoid obvious errors. Anything that cannot be
explained adequately in terms comprehensible to a non-engineer is outlined and
extensively referenced, so readers can delve deeper if they wish.

The sequencing of material has been extremely problematic if only because the
technology has not appeared in a series of finite steps. Rather, a substantial
number of strands have developed over a lengthy period with multiple overlaps.
The sequencing has been adjusted on numerous occasions during the drafting
process, but it has to be admitted that there simply is no ideal way to do this.
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So far as the country studies are concerned, the underlying principle has been
to concentrate upon licence awards and launches. There are obviously large
numbers of ongoing 5G trials at any given point in time, but to enumerate these
would occupy far too much space. Furthermore, one of the key virtues of this
book is that it provides a link between auctions and other forms of licence awards
to network roll-outs and launches that have been achieved or are likely to occur
during 2020. It should be added that the databases will be almost fully up-to-date
at the time of publication, despite the time lag between manuscript submission
and publication, as the coronavirus pandemic brought licence awards to a
grinding halt in February 2020, and there was an associated disruption in the
launch and dissemination of devices capable of handling 5G.

Finally, it is worth noting that because this book is, at least for the time being,
unique, it is not going to be possible to assess how well the authors have met their
objectives in comparison to other texts. All that can be said ultimately is that they
hope that the book has achieved what it set out to do and that it will indeed prove
to be useful to a wide range of readers.
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