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Joint Optimization Algorithm of Detection Threshold and Power
Allocation for Satellite Underlay Cognitive Radio
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2. China Academy of Space Technology, Beijing 100094, China)

Abstract: A joint detection threshold and power allocation optimization (JDPO) based on
underlay cognitive radio is proposed to improve spectrum utilization in narrowband satellite
systems. The joint scheme maximizes throughput and focuses on uplink. A corresponding model
is established using the operation relationship among detection error, power allocation and
throughput. Then, the optimization problem is partioned into two sub-problems: optimization of
detection threshold and optimization of power allocation. A windowed particle swarm
optimization is proposed to solve the former sub-problem., and the Kuhn-Tucker condition is
applied to find the solution of the latter one. An intermediate variable is introduced to repeatedly
perform iteration between both the sub-solutions to get the joint-optimal solutions for the
detection threshold and power allocation. Simulation results and comparisons with the traditional
satellite communication show that the JDPO scheme gets about 50% throughput increasing.
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