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Capacity Analysis of Multi-Carrier SATCOM Systems with Heterogeneous
Gain-State Control

ZHANG Fei, BIAN Dong-ming, ZHANG Geng-xin, LI Hong-jun
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Abstract;: To set the transponder’ s optimal gain, reduce the HPA’ s nonlinear influence and increase the capacity of
the multi-carrier SATCOM systems are the first problems in satellite capacity analysis. With the concept of applying gain to
individual links for digital channelized transponder, it could reduce the problem of suppression from stronger signals to the
weaker effectively. Therefore, a directly solving algorithm is proposed for calculating the optimal gain of each sub-channel.
The new method does not utilize any search algorithms or matrix inversion thus it can be used for any number of links in a
transponder. As seen from theoretical analysis that the optimal terminals transmit powers are the allowable EIRP and the
optimal gains for individual links could be directly solved by using of a set of simple nonlinear equations. Meantime,
considering the transponder’ s power utility, the new algorithm can improve the power utilization through searching the
optimum transponder’ s operating point under the criterion of minimizing the output power from the satellite transponder.
The experimental results show that the proposed algorithm has similar performance to some optimization algorithm, while
reduces the computational complexity.
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Fig.1 Flexible transponder SATCOM model
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