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MANSOOR SHAFI, SHIGEAKI OGOSE, and KEITH BUTTERWORTH

1.1 HISTORY OF MOBILE RADIO COMMUNICATIONS

More than a century ago, in 1898, Lord Kelvin asked Guglielmo Marconi to send a
message on his wireless telegraph. This was to become the world’s first commercial
wireless telegram. Since then, due to the efforts of many notable scientists and organiza-
tions [1], radio is an essential part of our daily lives today. Applications such as, audio and
video broadcasting, fixed and mobile communication systems, radar, radio navigation
systems, and so on are almost taken for granted.

This book focuses on a part of radio communications—the area of mobile commu-
nications. Mobile (wireless communications) consists of a communication system where at
least one user is on the move. Mobile systems may have a terrestrial component and/or a
satellite component. Our focus here is largely on the terrestrial component.

Today, wireless communications have captured the love of the media. Articles on this
subject often appear in the worldwide daily newspapers. Numerous trade conferences and
seminars, and so on are frequently held on this subject worldwide. Each year, the IEEE
sponsors conferences for the ICC, GlobeCom, VTC, PIMRC, ICUPC which focus on
mobile communications. It is almost impossible to keep track of the technical journals and
magazines, symposia, and so on concerning this subject. It is clear, therefore, that wireless
communications are by any measure, one of the most rapidly growing segment of the
telecommunications market.

The first mobile radio systems were introduced by the military and were limited only to
voice communication systems [2]. The handsets provided very poor voice quality, low talk
time (typically some tens of minutes), low stand-by time (at most, a couple of hours) and
were rather bulky in size. The first public cellular phone system, known as AMPS, was
introduced in 1979 in the United States [3]. This was followed shortly by the introduction
of the NMT systems in Scandinavia and the TACS and NAMTS systems in the UK and
Japan, respectively. In Europe, there was a plethora of country-specific systems each being
totally different from the other. These first-generation systems were based on analog FM.
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