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ABSTRACT

In digital land mobile communications, voice transmission with a bit rate of around 8 kbit/s
has been mainly developed. In the future, however, the digital public land mobile network
(PLMN) should support not only the telephone service but also other data communication
services, such as facsimile, video phone and other ISDN terminals. Thus, future digital PLMN
should support a wide variety of services from a telephone with a bit rate of 4 or 8 kbit/s to an
ISDN terminal with a bit rate of 64 kbit/s. For realizing such services, it is necessary to further
improve spectral eficiency because the spectrum for land mobile communications 1s limited.

The fourth part of this special issue consists of four papers concerning multi-level quadrature
amplitude modulation (QAM) technigques for improving the spectral efficiency in land mobile
communications.

In land mobile communications, Q@AM 1s a very suitable modulation method because it can
achieve the high bit rate transmission without expanding the bandwidth. However, it has not
been extensively studied because of its difficulty in compensating for fading distortion.

The first paper proposes a pilot symbol insertion Rayleigh fading compensation method, and
evaluates its performance under Rayleigh fading environment. Computer simulation coofirms
the proposed fading compensation method can sufficiently compensate for Rayleigh fading.

The second paper discusses the performance of the implemented 16 QAM modem using the
fading compensation method proposed in the first paper. In this paper, optimization of the time
constant of AGC and the resolution of the A/D converter are discussed. Additionally, the
transmission performance of the implemented modem using the optimized parameters is
evaluated. Laboratory experiments confirm the transmission performance 1s almost equal to the
simulated performance in the first paper, and that i1t 1s possible to apply 16 QAM to land mobile
communications.

For data transmission services, much higher transmission performance i1s essential, requiring
high bit rate and high quality.

The third paper discusses space diversity with maximal ratio combining. Maximal ratio
combining can maximize the S/N at the output of the diversity combiner, but its practical
application 1n land mobile communication has not been extensively investigated because 1its
hardware is very complicated. This paper proposes a method for realizing maximal ratio
combining space diversity with very simple hardware. Computer simulation confirms the
proposed method can obtain the same diversity gain as the theoretical one.

The fourth paper concerns trellis coded modulation, which is the other method for realizing the
high quality transmission. Several investigations of trellis coded modulation, regarding the
transmission performance under Ravleigh fading environment have been reported. In those
investigations, however, Rayleigh fading compensation is assumed to be perfect. In this paper,
the fading compensation method discussed in the first paper i1s applied. For improving the
coding gain, the interleaving technique is applied to distribute the long burst error. Computer
simulation confirms trellis coded modulation effectively improves transmission performance in
land mobile communications, especially 1n data transmission which requires high transmaission

quality.
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