
preface to the IEEE edition

Since the original publication of this book in 1974 mobile radio (now
called cellular) has experienced dramatic growth. In addition, the new field
of "wireless communications" is beginning to appear, which experiences
some of the same types of problems as mobile radio.

High interest in both of these disciplines has markedly increased the de-
mand for the present work; thus, we are extremely pleased that the IEEE
Press has decided to republish our book and make it more readily available.
This also provides an opportunity to include a number of corrections made
known to us over the years.

We hope that this book will continue to help those involved in these
fast-growing fields.

January 1994 Win. C. Jakes
Editor
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preface to the first edition

Radio communication with moving vehicles is almost as old as radio
itself. Only recently, however, has technology advanced to the point where
realization of the dream of instant communication with the mobile public
appears possible. A more difficult set of constraints for the system designer
is hard to imagine: The transmission medium is very lossy and dispersive,
suffers extreme random fades, and the location of one of the terminals is
unknown! Provision of a high-capacity service also requires use of a
significant portion of a natural resource—the frequency spectrum. In 1970
the Federal Communications Commission took a giant step by proposing
authorization of a band of frequencies 75 MHz wide around 840 MHz for
mobile telephony (Docket 18262). This made it possible, for the first time,
to seriously consider the introduction of high-capacity systems capable of
serving hundreds of thousands of subscribers in metropolitan areas.

In the past the investigation of radio propagation and systems particu-
larly suited to large-scale mobile telephony has proceeded at a relatively
slow pace. Without an allocated frequency band the necessary incentive
was lacking; without demonstrably viable systems there was little motiva-
tion to allocate such a band. Over the years, however, knowledge has
slowly been acquired, and in the recent past the efforts have increased
markedly. In view of the current expansion of interest in mobile telephony
it seems timely to collect in one place a substantial portion of the existing
information, some of it heretofore unpublished, for easy access and use by
all workers in the field.

The emphasis of the book is on mobile communication in the microwave
range, from about 450 MHz up to 10 or 20 GHz. It is in this frequency
range that the very high-capacity systems will come into being. The first
three chapters, making up Part I, treat basic propagation phenomena over
the mobile radio transmission path and include a discussion of mobile
radio antennas. Part II contains four chapters devoted to various factors
entering into the design of mobile radio systems, such as modulation, space
diversity fundamentals and techniques, and coverage and organization
considerations. The authors have drawn freely on published literature that
is available and germane to the subject. The bulk of the material presented
is based on work done by our colleagues in the Bell Telephone
Laboratories, where research directed specifically toward high-capacity
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