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Abstract In recent years, Low Earth Orbit (LEO) satellite networks have garnered attention as alternative com-
munication infrastructures in regions lacking terrestrial infrastructure and during natural disasters. LEO satellites,
orbiting at altitudes below 2,000 km, enable low-latency communication due to their proximity to Earth. Large-s-
cale constellations, such as Starlink, are already in operation. However, uplink capacity is severely limited, making
ground stations a bottleneck for large-scale content delivery. To address this issue, caching content directly on
satellites and delivering it to users has been proposed as an effective approach. Nonetheless, since communication
durations are limited to only a few minutes, frequent handovers occur. If the handover target satellite does not cache
the requested content, a cache miss leads to delays and service interruption due to retrieval from other sources. This
study proposes a satellite selection method that simultaneously considers both cache availability and communication
duration to suppress cache misses during content delivery. Among the set of visible satellites, those holding the
requested content are selected. If a single satellite cannot complete the delivery, the cache status of subsequent
satellites is evaluated. When multiple candidates exist, selection is prioritized in the following order: achieving a
perfect cache hit, minimizing the number of handovers, and shortening the delivery completion time. A perfect
cache hit is defined as a situation in which all satellites involved in the session hold the requested content. In the
simulation-based evaluation, the StarPerf simulator was used to reproduce a Starlink-like LEO satellite configu-
ration. User requests were generated according to an exponential distribution, and content popularity followed a
Zipf distribution. As a baseline, the conventional method that selects the satellite with the longest communication
duration was used for comparison. The proposed method outperformed the baseline across all Zipf coefficients,
showing particularly significant improvements for coefficients of 1.4 or less, which confirms its overall effectiveness.
Future work includes evaluations incorporating physical-layer factors such as delay and packet loss, as well as realis-
tic ISL constraints. Additionally, we aim to extend the proposed method to a multi-layer network that incorporates
GEO satellites. This study presents a novel satellite selection method that integrates both caching and handover
strategies, contributing to stable content delivery in LEO satellite networks.
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