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Abstract:
Conventional transmission over low Earth orbit (LEO) satellites is constrained by satellite payload capabilities, and its spectral
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efficiency can no longer meet the surging demand for communication capacity. MIMO transmission technology enables
parallel transmission of multi—-stream data by exploiting the spatial dimension. However, the high channel correlation between
the beams of a single satellite and user terminals prevents effective spatial domain separation. Accordingly, a multi-satellite
cooperative MIMO transmission scheme and a multi—satellite synchronization strategy taking the primary satellite as the time—
frequency reference are designed, the essential inter—satellite information exchange procedures are sorted out,and a channel
prediction—based precoding scheme is presented. Comprehensive performance evaluations are carried out. The evaluation
results demonstrate that the average user throughput gain can reach 169.6% when adopting a four—satellite cooperative
MIMO transmission configuration.
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