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Preface Cognitive radio is the next disruptive radio communication and networking technology. It is currently experiencing rapid growth due to its potential to solve many of the problems affecting present-day systems. For instance, interest in cognitive radio by the industrial sector has been rapidly growing over the past couple of years, which has manifested into several forms, including: ■



■



■ ■



Regulatory agencies moving toward allowing the operation of cognitive radios in licensed television spectrum bands. Creation and eventual ratification of international wireless standards supporting secondary access of licensed spectrum. Incorporation of cognitive radio technology into existing standards. Active lobbying by various entities and coalitions for cognitive access to wireless spectral white spaces, including nonprofit organizations and various corporations.



Wireless device manufacturers (e.g., Motorola, Eriksson, and Nokia), telecommunication operators (e.g., BT, France Telecom), and chip makers (e.g., Intel) are all beginning to invest in this new technology, especially with respect to research and development. Outside the area of wireless communication, software-defined radio and cognitive radio technology are expected to have important applications in consumer electronics and the automotive industry. However, although there have been numerous publications, conferences, tutorials, short courses, and books in this area, there does not exist a single comprehensive textbook introducing this material to the communication networks generalist in a structured manner. The foremost objective of this book is to educate wireless communication generalists about cognitive radio communication networks. The first two parts of this book introduce the reader to the wireless communication and networking theory involved in designing/implementing cognitive radio systems and networks. End-of-chapter questions give the reader the opportunity to apply what she or he has just learned to address problems arising in that chapter. Finally, the third part of this book, which contains numerous implementations, applications, and case studies, helps the reader synthesize the previous two parts by highlighting how these concepts fit in real-world problems. The intended readership for this book is both wireless communication industry and public sector practitioners and researchers in electrical engineering, computer engineering, and computer science (including graduate students). Both groups are assumed to have a basic background in wireless communications and networks, although they lack any expertise in cognitive radio. This book is designed specifically to introduce communication generalists to the area of cognitive radio communications and networks via a structured approach.



xviii



Preface



For the industry practitioner, our book provides a self-contained guide that caters to their immediate needs of learning new concepts and techniques in this emerging area. While the introductory sections bring the reader up to speed with the fundamentals of cognitive radio, the third part provides an up-to-date “handbook of cognitive radio technology,” as it will be in the marketplace within a few years. Sample code and implementations allow researchers to gain a hands-on knowledge of cognitive radio technology, which is much appreciated in an industrial setting. Furthermore, by having specifically two chapters on the two emerging industry standards based on cognitive radio (IEEE 802.22 and IEEE SCC41), we believe that this book will be of definite benefit to the industry practitioners in this sector. The relevance of the book to this group is further increased by one of the editors and several of the contributors being from industrial research laboratories worldwide (e.g., BT, Motorola, Cisco, Philips, Intel, Broadcom). For academic researchers, cognitive radio communications has been the subject of much recent research and is starting to become well-established. Nevertheless, cognitive radio networks are recognized as a highly challenging area, with many open research problems remaining to be explored. The cognitive radio networks part of our book is written by internationally leading experts in the field and caters to the needs of researchers in the field who require a basis in principles and challenges of cognitive radio networks (such as architecture, security, cooperation) from where they can explore new research directions in cognitive radio. Moreover, many academic institutions are beginning to offer courses on cognitive radio, software-defined radio, and advanced wireless systems engineering. At the moment, only a half dozen universities offer entire courses on cognitive radio or software-defined radio. However, numerous courses on advance wireless communications and networks exist worldwide, possessing at least a module on cognitive radio, which will eventually evolve into full courses in the near future as this area continues to grow. Since this book covers a wide range of topics in cognitive radio communications and networks, we arranged the presentation of the topics covered by this book such that each chapter gradually builds upon the knowledge and information of the previous chapters. As a result, someone with a basic understanding of communication systems and networks can learn about the topics covered in this book in a step-by-step approach, either in a classroom environment or via self-education. Moreover, communication engineers who already have an understanding of some of the material covered in the book can easily skip ahead to topics of interest. Finally, the chapters have been grouped together into three thematically related parts in order to provide better structure for the reader with respect to the topics covered: Radio Communications, Networks, and Implementation; Applications; and Case Studies. Note that the final chapter of this book provides an all-encompassing vision on the evolution and future directions for cognitive radio by Joseph Mitola III, the father of both software-defined radio and cognitive radio.
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