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Preface

The outstanding near-capacity performances of advanced channel coding schemes
have attracted for more than 15 years the interest of the overall information theory
community and their industry partners. The maturity of both the theoretical framework
and the technology has given birth to many different designs and analysis tools,
together with outperforming applications and new business opportunities (e.g. Flarion,
Digital Fountain), especially driven by the fast growth of wireless telecom systems.

After some years of an unshared reign from the technology supporting the turbo
codes (PCCC, SCCC and TPC), we have entered an era of fierce competition where
many different iterative decoding solutions are available, with their respective
performance and complexity.

It thus becomes crucial to give a fair state-of-the-art of such leading-edge solutions,
and then to sketch their pros and cons, in terms of both theoretical advances and
implementations aspects.

The primary intention of this book is thus to give an opportunity to present clearly
both the latest findings and implementation solutions in this fast-evolving area of
advanced coding targeting IMT-Advanced systems.

The book is structured as follows. Chapter 1 gives an insight overview of major
advanced codes (Turbo-PCCC, SCCC, binary and nonbinary LDPC, 3D Turbo), their
design and optimization techniques (EXIT charts, PEG), whilst Chapter 2 describes
their advanced decoding techniques (BCJR, BP). Special attention is given to
incremental redundancy techniques in Chapter 3, since they are a key feature of
wireless systems. Chapter 4 describes real-world implementation aspects of coding
and decoding techniques by examining hardware and architecture solutions (VLSI
complexity, FPGA, ASIC). Turbo-processing techniques are described thoroughly in
Chapter 5, thanks to key applications such as turbo-MIMO, turbo-equalization and
turbo-interleaving techniques.

Finally, Chapter 6 concludes the book by both identifying trends and giving the
latest status of major standardization activities implementing such advanced coding



xvi Preface

techniques, with special interest in 3GPP UMTS, LTE, WiMAX, IEEE 802.11n,
DVB-RCS, DVB-S2, and IEEE 802.22.

As aresult, Error Control Coding for B3G/4G Wireless Systems provides a unique
compromise whilst understanding leading-edge coding techniques, by bringing
together in a coherent manner academic and industry standpoint and vision.
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