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Preface

When the first edition of WCDMA for UMTS was published by John Wiley & Sons, Ltd
6 years ago (in April 2000), 3GPP had just completed the first set of wideband CDMA
(WCDMA) specifications, called ‘Release 99°. At the same time, the Universal Mobile
Telecommunication Services (UMTS) spectrum auction was taking place in Europe.
UMTS was ready to go. The following years were spent on optimizing UMTS system
specifications, handset and network implementations, and mobile applications. As a
result, WCDMA has been able to bring tangible benefits to operators in terms of network
quality, voice capacity, and new data service capabilities. WCDMA has turned out to
be the most global mobile access technology with deployments covering Europe, Asia
including Korea and Japan, and the USA, and it is expected to be deployed soon in large
markets like China, India, and Latin America.

WCDMA radio access has evolved strongly alongside high-speed downlink packet
access (HSDPA) and high-speed uplink packet access (HSUPA), together called ‘high-
speed packet access’ (HSPA). When the International Telegraphic Union (ITU) defined
the targets for IMT-2000 systems in the 1990s, the required bit rate was 2Mbps.
3rd Generation Partnership Project (3GPP) Release 99 does support up to 2Mbps in
the specifications, but the practical peak data rate chosen for implementations is limited
to 384 kbps. HSPA is now able to push practical bit rates beyond 2 Mbps and is expected
to exceed 10 Mbps in the near future. In addition to the higher peak data rate, HSPA also
reduces latency and improves network capacity. The new radio capabilities enable a new
set of packet-based applications to go wireless in an efficient way. For operators the
network upgrade from WCDMA to HSPA is straightforward as the HSPA solution
builds on top of the WCDMA radio network, reusing all network elements. The first
commercial HSDPA networks were launched during the last quarter of 2005.

This book was motivated by the fact that HSDPA and HSUPA are the next big steps in
upgrading WCDMA networks. While the WCDMA operation has experienced some
enhancements on top of dedicated channel operation, there was a clear need —it was felt —
to focus just on HSDPA and HSUPA issues without having to repeat what was
already presented in the different editions of WCDMA for UMTS for Release 99
based systems. Also, valuable feedback obtained from different lecturing events on
HSDPA and HSUPA training sessions had clearly indicated a shift in the learning
focus from basic WCDMA to the HSPA area. Thus, this book’s principal task is to
focus on HSPA specifications, optimization, and performance. The presentation con-
centrates on the differences that HSPA has brought to WCDMA radio access. Detailed
information about WCDMA radio can be obtained from WCDMA for UMTS.



xii Preface

Chapter 11 : Terminal
RF requirements
Chapters 9 and 10

Application performance including VoIP
Chapter 7 Chapter 8
HSDPA performance HSUPA performance
Chapter 6 .
Radio resource management M
Chapter 3
Architecture and protocols .zi @
Chapter 4 Chapter 5 T ‘
. . . i Chapter 2 : HSPA
HSDPA specifications HSUPA specifications standaidization

Summary of the book’s contents.

The contents of this book are summarized in the above diagram. Chapter 1 gives an
introduction to the status of WCDMA and HSPA capabilities. Chapter 2 provides an
overview of HSPA standardization. Chapter 3 presents the HSPA network architecture
and radio protocols. Chapters 4 and 5 explain the 3GPP physical layer HSDPA and
HSUPA standards and the background of the selected solutions. Radio resource man-
agement algorithms are discussed in Chapter 6. Chapters 7 and 8 present HSDPA and
HSUPA performance including data rates, capacity, and their coexistence with
WCDMA. Application performance is presented in Chapter 9, and Voice over Internet
Protocol (VoIP) performance aspects in Chapter 10. A terminal’s radio frequency (RF)
requirements are introduced in Chapter 11.

This book is aimed at R&D engineers, network planners, researchers, technical
managers, regulators, and mobile application developers who wish to broaden their
technical understanding to cover HSDPA and HSUPA as well. The views in the book are
based on the authors’ opinions and do not necessarily represent their employer’s views.

Harri Holma and Antti Toskala
Nokia, Finland
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