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Optimization of multiple access mode for large-scale constellation
networking communication
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Abstract; In the large-scale satellite constellation technology, the establishment of satellite internal network is the
top priority. As the network capacity of the constellation continues to expand and the number of satellite nodes con-
tinues to increase, the previous multiple access technology can no longer meet the network capacity requirements of
large-scale constellations. In order to meet the requirements of massive connections of satellite nodes in large-scale
constellation for new networking communication methods, this paper establishes a sparse spread spectrum inter-sat-
ellite communication system with sparse code multiple access (SCMA) as the core. At the same time, the channel
characteristics of large-scale constellation are analyzed and the corresponding inter satellite channel model is estab-
lished in MATLAB. Based on this channel model, the performance of the system is simulated. The simulation results
show that under the same signal energy to noise ratio, the sparse spread spectrum inter-satellite communication sys-
tem established in this paper has better BER characteristics compared with orthogonal frequency division multiple
access (OFDMA) and code division multiple access (CDMA ). In addition, the threshold signal energy to noise ra-
tio of the system is more than 2 dB better than that of CDMA technology, and the utilization rate of time-frequency
resources is 50% higher than that of OFDMA technology.

Keywords: satellite constellation networking; channel model; inter-satellite link ; network capacity; sparse code

division multiple access( SCMA )
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