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Abstract

In this paper, modeling of the communication channel occupancy characteristics at the base station
in the wide area radio trunking system has been performed. Using the results, mathematical analysis
for the switching capacity at the network switch has also been done. Specifically, we propose a G/M/m
queueing model for the single service area modeling, and analyze changes in call blocking probabilities
according to changes in the burstness characteristics of group paging calls. As a result, we have
observed that the channel occupancy variations become larger as the burstness characteristics become
more apparent, to make the call blocking probability higher. Next, based on the single service area
analysis, we have analyzed mathematically the average switching capacity required to serve mobile
subscribers for a wide area radio trunking system, where multiple switching port assignments are
required when the people in the same group are distributed over several base stations. Accordingly,
we have observed that the average and the variance of switching channel occupancy are closely related
to the mobility characteristics of subscribers, and that we need a network switch having bigger
capacity as subscribers show wider distribution. Especially, with the call dropping probability within
0.2%, a switch having about 5 to 6 times bigger can be required, compared with the one when the
mobility of subscribers is mostly restricted to a single service area.
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