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Abstract; Research on the engineering requirements for link design in high-orbit satellite communication systems is con-
ducted, with a quantitative support for link parameter optimization and engineering design presented. Based on the orbital
characteristics and transmission loss principles of high-orbit satellite communication links, a satellite communication link
model is systematically analyzed. For the multi-parameter coupling issue, a fixed-parameter sequential analysis method is
used to resolve key link indicators and derive the core formulas for link budget, and to calculate the relational characteristics
of link parameters under different geographical locations, rain attenuation conditions, and antenna aperture sizes, with a
comprehensive analysis of budget results conducted. Additionally, combined with engineering practice experience, this pa-
per analyzes the specific impacts of the power-bandwidth ratio in practical applications, clarifies the action mechanisms of dif-
ferent influencing factors on link transmission through data computation and regularity analysis, deduces a complete set of
core link budget formulas for the satellite communication system, accomplishes the link budget result analysis under multiple
scenarios, and elucidates the influence rules of the power-bandwidth ratio in engineering applications. Research results can
be directly applied to the engineering design of satellite links, offering a scientific basis for leasing satellite transponders and
selecting earth station equipment, thus meeting practical application requirements.
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