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=mmm Preface

As the evolution of wireless technologies continues toward realization of mobile
broadband access to content-rich multimedia services, the communication industry is
going through a significant paradigm shift. There is an ever increasing emphasis on
architecture simplicity and cost lowering, as well as leveraging the ongoing success
and innovations in Internet-based protocols and applications. Mobile WiMAX,
which has emerged from computer and Internet ecosystems, is one of the first tech-
nologies leading this change of paradigm.

Despite widespread interest in and debate on mobile WiMAX, there is no com-
prehensive end-to-end description of the technology available to the industry and
academia. This book is planned and organized to provide an accurate, complete,
and objective description of mobile WiMAX technology. The breadth and depth of
the material is carefully balanced to cover a wide range of questions on WiMAX as
a new wireless technology while emphasizing key technical concepts and design
principles. Each chapter was developed by selected subject-matter experts who
have been directly involved as leading contributors to this technology in the IEEE
802.16 Working Group and/or the WiMAX Forum.

The book is organized into 20 chapters as shown in the figure on page xviii.

Chapter 1 provides an overview of the WiMAX standardization and certification
process and development in IEEE 802.16 and in the WiMAX Forum. It also pre-
sents the high-level evolution road map for the WiMAX technology. Chapters 2
through 5 focus on the mobile WiMAX air interface based on IEEE 802.16 stan-
dards, whereas Chapters 6 through 17 articulate the key concepts of WiIMAX end-
to-end architectures, protocols, and services, including both over-the-air and net-
work aspects. Based on this functional organization, some of the important
WIMAX features, such as security, mobility, quality of service (QoS), and multi-
cast and broadcast service (MBS), which are briefly described in earlier overview
chapters, are described more comprehensively in the dedicated chapters.

More specifically, Chapter 2 describes the physical (PHY) and media access
control (MAC) layers of WiMAX Release 1.0 in detail, whereas Chapter 3 summa-
rizes key improvements and enhancements introduced in Release 1.5. Chapter 4

xvii
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Organization of the book.

provides an overview of advanced antenna systems, which play a key role in im-
proving radio-link-layer efficiency and provide high data throughput and system
capacity. Chapter 5 presents a technical overview of IEEE 802.16m standard, which
is the basis for the next-generation mobile WiMAX radio technology in Release 2.0
and also is a candidate for ITU International Mobile Telecommunications—Ad-
vanced (IMT-ADV) technologies. Chapter 7 describes over-the-air provisioning
and activation in mobile WiMAX, which is a key feature to enable the open retail
device distribution model. Mobility, security, and QoS, which constitute the essen-
tial end-to-end working of mobile WiMAX technology and require coherent air in-
terface and network specifications, are covered in Chapters 8, 9, and 10, respective-
ly. Chapter 11 addresses WiMAX interworking with 3G cellular networks and
technologies, such as UMTS/HSPA and CDMA2000/1X-EVDO. The interworking
enables seamless overlay and integration of WiMAX systems with existing mobile
operators’ networks.

Multicast and broadcast services and location-based services, which are ad-
vanced network features introduced in network Release 1.5 and are expected to be
key enablers for new services and usage models, are covered in Chapters 12 and 13,
respectively. Chapters 14 through 16 cover the important WiMAX network aspects
in accounting, roaming, and network management. Although mobile WiMAX is
primarily IP-based, the architecture can also support Ethernet-based services, which
are described in Chapter 17.



PREFACE xix

The last three chapters describe different perspectives on performance and de-
ployment issues. Chapter 18 presents an overall structure of an end-to-end applica-
tion performance simulator followed by radio performance evaluation focusing on
link-level and system-level performance. Chapter 19 describes two advanced radio
network solutions—femtocells and multihop relays—to improve coverage and sys-
tem capacity. Finally, Chapter 20 highlights the spectrum allocation and regulatory
issues that have direct influence on WiMAX deployments and global adoption.

The editors and contributing authors dedicate the result of this teamwork to our
colleagues, families, and friends, and hope that this book provides a helpful educa-
tional reference for those who seek to learn about WiMAX technology and prepare
for future related innovations.

KAMRAN ETEMAD

MING-YEE Lai
Potomac, Maryland
Short Hills, New Jersey
January 2010
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