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ABSTRACT

When digital land mobil communication systems are developed, computer simulation is
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generally used to examine the performance of new technique.

Computers can simulatle real systems very accurately at present due to recent developments in
computer technology. As a result, computer simulation 1s a good method for optimizing
parameters and examining theoretical performance because it can reproduce the same conditions
easily. However, achieving accuracy with this method requires a great deal of computing time
and developing time. In the next step of system development, hardware implementation is
performed and performance is evaluated in laboratory experiments. It is necessary to verify
performance with field experiments as well. Since field experiments require many steps and a lot
of time to reproduce the identical conditions, they are perfomed as a final check of the system.

The seventh part of this special issue consists of four papers concerning the simulation
programs for the development of communication systems and the developed experimental
systems.

The first paper explains a computer simulation program for the development of radio
communication systems.

This general purpose simulation program can shorten the system development process. Since
the program can repeat the simulation perfectly, and it is an effective way to examine the new
simulation system for developing anti-fading techniques in land mobile communications. Being
written in FORTRAN language, the program provides high transplantation.

This program 1s constructed on various subroutines for modulation, demodulation, fading
simulation, equalizer, anti-ajacent channel interference technique, various anti-fading techniques
(Rayleigh fading, frequency selective fading), error sequence generation, an analysis and
estimation of error sequences, and error correcting technigues.

The second paper covers the implementation of a new type of fading simulator.

[s is necessary to perform laboratory experiments on land mobile comminucation systems. For
this purpose, the field propagation should be simulated. In developing the modulator and
demodulator systems, it 1s necessary to repeat the identical fading conditions for microscopic
analysis of the bit error situation,

Therefore, a digital signal processing technique is used. This paper shows a new type of fading
simulator with D5Ps (digital signal processors) which satisfies this requirement.

The third paper discusses a GMSK modem for basic investigation of land mobile digital
transmission.

GMSK modulation has been proposed as a narrow bandwith modulation scheme in land
mobile communications. Many researchers have studied this modulation and GMSK has become
standard for the performance evaluation of other modulation schemes.

This paper shows the principle of the modulation and the performance of the implemented
GMSK system. In addition, it shows that this system can also be used a general purpose
quadrature modulator and demodulator.

The fourth paper shows a general purpose digital signal processing system.

The hardware implementation is uaually performed as the next step of computer simulation.
The general purpose digital signal processing system is useful in developing various program-
mable techniques.

In this paper, it is shown that the system has high performance for distributed processing; that
15 parallel processing, and simple interrupt and data transmission between DSPs using a dual

port memory.
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