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Abstract Low Earth orbit (LEO) satellite networks are an effective solution for providing connectivity to regions
where terrestrial infrastructure is difficult to deploy. However, LEO systems often suffer from limited uplink capacity,
which can become a bottleneck when delivering bandwidth-intensive content from ground servers via satellites. To
address this issue, deploying caches on LEO satellites and serving content directly from orbit is promising. In terres-
trial caching, fixed cache locations can exploit the spatial locality of content demand to improve the cache hit ratio;
in contrast, the high mobility of LEO satellites makes such locality harder to leverage, potentially degrading caching
performance. In this paper, we propose a cache control scheme that assigns distinct ground regions to individual satel-
lites and restricts cache replacement to requests originating from the assigned region. Simulation results demonstrate

that the proposed scheme improves both the cache hit ratio and delay reduction compared with baseline approaches.
Key words LEO Satellite, Cache, Spatial locality, Region demand
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