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Algorithms for Rain-Attenuation Compensation in Satellite
Communication Systems
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ABSTRACT

Fading due to atmospheric propagation effects, especially rain attenuation, seriously impacts link performance in
satellite communications using frequency bands above 10 GHz such as Ku- and Ka-band. This paper proposes
algorithms for rain-attenuvation prediction and transmission scheme decision to be used in satellite communication
systems employing multiple transmission schemes for rain-attenuation compensation. From the simulations using
the rain attenuation data generated by a Ku-band rain-fading model, it is shown that the prediction schemes with
adaptive filtering algorithms have almost the same performance as one with simple slope-based algorithm, in
terms of prediction error. We find that the proposed simple prediction algorithm has good performance encugh to
predict rain-attenuation because of the slow variation of the attenuated signal level. It is also shown that the
proposed algorithm can reduce switching rate by about 5 times, providing the same throughput and the
enhancement of outage performance by 0.6% to 0.01%, when compared with simple threshold-based algorithm.
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