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In next-generation communication satellites designed to enable high-speed and high-capacity
data transmission, onboard reconfigurability has advanced through the adoption of software-defined
radio and digital signal processing technologies. Post-launch software updates allow for flexible
control of radio resources such as beam shapes, frequencies, and bandwidths. To fully leverage
this flexibility, it is essential to forecast communication demand and weather conditions for each
beam, and to formulate satellite operation plans based on these predictions. This paper provides a
theoretical examination of frequency utilization efficiency and outlines the development of ground
subsystems for the ETS-9 space demonstration, including a weather and demand prediction sub-
system and a network operation center with an operation planning function.
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