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o. SUMMARY OF THE PROPAGATION CHARACTERISTICS
IN LAND MOBILE RADIO COMMUNICATIONS
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ABSTRACT

In land mobile radio communications, the mobile station (MS) antenna height is only about 2
or 3 meters so there is no line of sight from the base station (BS). The received signal becomes
the sum of the reflected, diffracted and scattered waves from buildings and mountains. In
addition, the MS speed is sometimes more than 100 km/h. Therefore, the propagation environment
around the MS becomes complex and changes fast. This propagation environment causes a
variation in the amplitude and phase of the received signal and creates wave form distortion.
This phenomenon is called “fading”. Fading is one the biggest problems in land mobile radio
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communications.

Another big problem is the lack of channel capacity. Demand for land mobile communications
is increasing year by year. Therefore, an increase in channel capacity utlizing ifrequency
resources is required. For example, the mobile telecommunication system in Japan achieves this
by utilizing cell construction which divides the service area into zones with individual base
stations. However, for cellular systems having interference problems between cells, it is
necessary to develop anti-interference techniques and evaluate the performance of a variety of
modulation methods against co-cell interference.

The second part of this special issue consists of three papers. Two of these papers introduce
the propagation environmet and spectral efficiency, and one describes the measurement results of
multipath propagation.

The first paper explains the characteristics of the propagation environment around the MS.
This type of propagation is called “multipath”. Multipath causes two types of fading, flat fading
and frequency selective fading. This paper describes the characteristics of both types of fading.

The second paper is concerned with frequency selective fading. To develop anti-selective fading
techniques, it is necessary to analyze the multipath propagation microscopically. In order to
accomplish this, the delay profiles of the received signal were measured in Koganei-city, which
includes both urban and rural areas, and the characteristics of the incident angle of the delayed
waves were evaluated by using Doppler spectrum analysis. The results show the difference
between urban and rural areas.

The third paper describes the efficient utilization methods of frequency resources and its
improvement performance of spectral eficiency. The results show that a low bit rate voice codec,
sector cellular system, micro cellular system, and high efficiency modulation methods will offer

better service in future public mobile communication systems.
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