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Preface

We have witnessed a fast growth in mobile broadband capabilities during the last 10 years in
terms of data rates, service availability, number of customers and data volumes. The launch of
the first LTE network in December 2009 further boosted the growth of data rates and capacities.
LTE turned out to be a success because of efficient performance and global economics of scale.
The first LTE-Advanced network started in 2013, increasing the data rate to 300 Mbps by 2014,
450 Mbps in 2015 and soon to 1 Gbps. The number of LTE networks had grown globally to
more than 460 by end 2015.

This book focuses on those solutions improving the practical LTE performance: small cells
and network optimization. The small cells are driven by the need to increase network capacity
and practical user data rates. The small cell deployment creates a number of new challenges
for practical deployment ranging from interference management to low-cost products. site
solutions and optimization. The network optimization targets to squeeze everything out of the
LTE radio in terms of coverage, capacity and end-user performance.

1. Introduction 9. Learnings from Small Cell Deployments
> LTE and LTEAdvanced T . -
2. LTE and LTE-Advanced =770, 10. LTE on Unlicensed Spectrum

i Releases B l’*’\‘ 1. LTE Macro Cell ()

3. LTE-Advanced in 33 Evolution _:AZ

Releases 1213
12. LTE Key Performance Optimization

4. Small Cell ) - -
Enhancements in 3GPP J 13. LTE CdPacnt) (A)pt.nmz‘x[mn "
5. Small Cell Deployment Options B SRRt ion i = W
A e 15. LTE Inter-Layer Mobility | = o
(Q u “WH Optimization i
Public outdonr Public fodoor  Enterprise  Residential e j : = <
Mic Mo e, T 16. Smartphone £ VEREEAE
6. Small Cell Products Optimization i
- E k LMLMJM[L

7. Small Cell Interference Managements esResss

e e 17. Future Outlook for LTE Evolution

Figure P.1 Contents of the book



Xiv Preface

Smartphones, tablets and laptops are the main use cases for LTE networks currently, but LTE
radio will be the foundation for many new applications in the future. Internet of things, public
safety, device-to-device communication, broadcast services and vehicle communication are a
few examples that can take benefit of future LTE radio.

The contents of the book are summarized in Figure P.1. Chapters 1-3 provide an introduc-
tion to LTE in 3GPP Releases 8—13. The small cell-specific topics are discussed in Chapters
4-10 including 3GPP features, network architecture, products. interference management, opti-
mization, practical learnings and unlicensed spectrum. The LTE optimization is presented in
Chapters 11-16 including 3GPP evolution. performance. voice. inter-layer and smartphone
optimization. Chapter 17 illustrates the outlook for further LTE evolution.
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