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Analysis of Massive MIMO Channel Models and Communication
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WANG Tianxiong', TANG Taolue*, JI Jinwei'
(1. The 54th Research Institute of China Electronics Technology Corporation, Shijiazhuang 050081, China;
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Abstract: For low-altitude broadband uplink scenarios, research on the applicability of massive multiple-input multiple-
output (MIMOQO) in realistic channel conditions is conducted. For low-altitude users characterized by high line-of sight (LoS)
propagation probability, three-dimensional spatial distribution, and significant temporal channel variation, an uplink chan-
nel model incorporating Rician fading, spatial correlation, and channel state information (CSI) aging effects is established,
which analyzes the influences of LoS strength, user angular distribution, and channel temporal variation on reception gain,
multi-user separability, and system total spectral efficiency, with a comparative analysis between maximum ratio combining
(MRC) and zero-forcing (ZF) linear reception receivers. The results show that the LLoS enhancement is beneficial for impro-
ving array reception gain, but with the user’s direction concentrated, the spatial multiplexing gain is weakened due to in-
creased channel correlation, and a larger angular dispersion is beneficial for system spectral efficiency. Meanwhile, CSI ag-
ing significantly degrades its reception performance, with more pronounced performance loss under large-scale array condi-
tions. Furthermore, in low-altitude LLoS-dominated environments, the massive MIMO weakens the favorable propagation
property, and the MRC reception is significantly weaker than the ZF reception.
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