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Preface

This book is about the world’s dominant 4G mobile telecommunication system, LTE.
In writing the book, my aim has been to give the reader a concise, system level introduction

to the technology that LTE uses. The book covers the whole of the system, both the techniques
used for radio communication between the base station and the mobile phone, and the
techniques used to transfer data and signalling messages across the network. I have avoided
going into excessive detail, which is more appropriate for specialized treatments of individual
topics and for the LTE specifications themselves. Instead, I hope that the reader will come
away from this book with a sound understanding of the system and of the way in which its
different components interact. The reader will then be able to tackle the more advanced books
and the specifications with confidence.

The target audience is twofold. Firstly, I hope that the book will be valuable for engineers
who are working on LTE, notably those who are transferring from other technologies such as
GSM, UMTS and cdma2000, those who are experts in one part of LTE but who want to under-
stand the system as a whole and those who are new to mobile telecommunications altogether.
Secondly, the book should give a valuable overview to those who are working in non technical
roles, such as project managers, marketing executives and intellectual property consultants.

Structurally, the book has four parts. The first part lays out the foundations that the reader
will need in the remainder of the book. Chapter 1 is an introduction, which relates LTE to
earlier mobile telecommunication systems and lays out its requirements and key technical
features. Chapter 2 covers the architecture of the system, notably the hardware components and
communication protocols that it contains and its use of radio spectrum. Chapter 3 reviews the
radio transmission techniques that LTE has inherited from earlier mobile telecommunication
systems, while Chapters 4 and 5 describe the more recent techniques of orthogonal frequency
division multiple access and multiple input multiple output antennas.

The second part of the book covers the air interface of LTE. Chapter 6 is a high level descrip-
tion of the air interface, while Chapter 7 relates the low level procedures that a mobile phone
uses when it switches on, to discover the LTE base stations that are nearby. Chapter 8 covers
the low level procedures that the base station and mobile phone use to transmit and receive
information, while Chapter 9 covers a specific procedure, random access, by which the mobile
phone can contact a base station without prior scheduling. Chapter 10 covers the higher level
parts of the air interface, namely the medium access control, radio link control and packet data
convergence protocols.

The third part covers the signalling procedures that govern how a mobile phone behaves.
In Chapter 11, we describe the high level procedures that a mobile phone uses when it
switches on, to register itself with the network and establish communications with the outside
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world. Chapter 12 covers the security procedures used by LTE, while Chapter 13 covers
the procedures that manage the quality of service and charging characteristics of a data
stream. Chapter 14 describes the mobility management procedures that the network uses to
keep track of the mobile’s location. Chapter 15 describes how LTE inter-operates with the
earlier technologies of GSM and UMTS, while Chapter 16 discusses inter-operation with
other technologies such as wireless local area networks and cdma2000. Chapter 17 covers the
self-configuration and self-optimization capabilities of LTE.

The final part covers more specialized topics. Chapters 18, 19 and 20 describe the enhance-
ments that have been made to LTE in later releases of the specifications, notably an enhanced
version of the technology that is known as LTE-Advanced. Chapters 21 and 22 cover the two
most important solutions for the delivery of voice calls to LTE devices, namely circuit switched
fallback and the IP multimedia subsystem. Finally, Chapter 23 reviews the performance of
LTE and discusses the techniques that are used to estimate the coverage and capacity of an
LTE network.

LTE has a large number of acronyms, and it is hard to talk about the subject without using
them. However, they can make the material appear unnecessarily impenetrable to a newcomer,
so I have aimed to keep the use of acronyms to a reasonable minimum, often preferring the
full name or a colloquial one. There is a full list of abbreviations in the introductory material
and new terms are highlighted using italics throughout the text.

I have also endeavoured to keep the book’s mathematical content to the minimum needed
to understand the system. The LTE air interface makes extensive use of complex numbers,
Fourier transforms and matrix algebra, but the reader will not require any prior knowledge
of these in order to understand the book. We do make limited use of complex numbers in
Chapters 3 and 4 to illustrate our discussion of modulation, and introduce Fourier transforms
and matrices in subsections of Chapters 4 and 5 to cover the more advanced aspects of orthog-
onal frequency division multiple access and multiple antennas. Readers can, however, skip this
material without detracting from their overall appreciation of the subject.
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