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Preface

The major expectation from the fourth generation (4G) of wireless communication networks
is to be able to handle much higher data rates, which will be in the range of 1Gb in
the WLAN environment and 100 Mb in cellular networks. A user, with a large range of
mobility, will access the network and will be able to seamlessly reconnect to different
networks, even within the same session. The spectra allocation is expected to be more
flexible, and even flexible spectra sharing among the different subnetworks is anticipated.
In such a ‘composite radio environment’ (CRE), there will be a need for more adaptive and
reconfigurable solutions on all layers in the network. For this reason the first part of the book
deals with adaptive link, MAC, network and TCP layers including a chapter on crosslayer
optimization. This is followed by chapters on mobility management and adaptive radio
resource management. The composite radio environment will include presence of WLAN,
cellular mobile networks, digital video broadcasting, satellite, mobile ad hoc and sensor
networks.

Two additional chapters on ad hoc and sensor networks should help the reader understand
the main problems and available solutions in these fields. The above chapters are followed
by a chapter on security, which is a very important segment of wireless networks.

Within the more advanced solutions, the chapter on active networks covers topics like
programmable networks, reference models, evolution to 4G wireless networks, 4G mobile
network architecture, cognitive packet networks, the random neural networks based algo-
rithms, game theory models in cognitive radio networks, cognitive radio networks as a game
and biologically inspired networks, including bionet architecture.

Among other topics, the chapter on networks management includes self-organization
in 4G networks, mobile agent-based network management, mobile agent platform, mobile
agents in multioperator networks, integration of routing algorithm and mobile agents and
ad hoc network management.

Network information theory has become an important segment of the research, and the
chapter covering this topic includes effective capacity of advanced cellular network, capacity
of ad hoc networks, information theory and network architectures, cooperative transmission
in wireless multihop ad hoc networks, network coding, capacity of wireless networks using
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MIMO technology and capacity of sensor networks with many-to-one transmissions. Two
additional chapters, energy efficient wireless networks and QoS management, are also
included in the book.

As an extra resource a significant amount of material is available on the book’s com-
panion website at www.wiley.com/go/glisic in the form of three comprehensive appendices:
Appendix A provides a review of the protocol stacks for the most important existing wire-
less networks, Appendix B presents a comprehensive review of results for the MAC layer
and Appendix C provides an introduction to queueing theory.

The material included in this book is a result of the collective effort of researchers across
the globe. Whenever appropriate, the reference to the original work, measurement results
or diagrams is made. The lists of references includes approximately 2000 titles.

Discussions and cooperation with Professor P. R. Kumar, of the Coordinated Science
Laboratory, University of Illinois at Urbana-Champaign, had a significant impact, espe-
cially on the network information theory material presented in the book. Professor Imrich
Chlamtac, of University of Texas at Dallas helped a great deal with the material regard-
ing bioinspired nets. Professor Carlos Pomalaza-Raes, of Indiana-Purdue University, USA,
inspired the presentation on ad hoc and sensor networks. Professor Kaveh Pahlavan of
Worchester Polytechnic Institute, Massachusetts, inspired the presentations of the WLAN
technology. Dr. Moe Win of Massachusetts Institute of Technology provided a set of original
diagrams on Ultra Wide Band Channel measurements.

The author would also like to thank Professor P. Leppanen, J.P. Mäkelä, P. Nissinaho
and Z. Nikolic, for their help with the graphics.
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