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A Study on Capture Phenomena in Random Multiple
Access Communication Systems
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ABSTRACT

In general, TDMA and FDMA have been used for multiple access communication methods. Re-
cently, however, ALOHA and CSMA protocols came to exist as new schemes for VSAT data
networks and LANs, respectively. These schemes are proven to be effective for packet-switched
communication systems that has bursty traffic but packet collisions.

In this paper we analyze capture statistics arising from fading channels in packet radio communi-
cation systems in the context of ALOHA protocol.

We derive general results of the exact form of capture probabilities and present numerical data
for wide range of fading parameters. Since the capture probabilities are found to approach zero
when the number of transmitted signals become larger, we are able to determine the achievable
channel throughput by a least-squares fitting of an exponential-type function to the probabilities.
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