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Abstract: To address the constellation mismatch problem caused by dynamic variations of channel statistical properties
in noncoherent transmission over massive single-input multiple-output (SIMO) systems under high-mobility scenarios,
this paper proposes a two-slot joint constellation design method for time-correlated channels. By exploiting the non-
Euclidean geometric characteristics of the received signal covariance matrix, the method adopts Riemannian distance to
construct a constellation discrimination criterion for characterizing the separability of statistical properties corresponding
to different constellation points under time-correlated channels. On this basis, a three-dimensional decomposable constel-
lation structure with amplitude-angle-phase dimensions is designed. A layered optimization strategy is adopted to jointly
solve geometric parameters and bit allocation, enabling constellation parameters to be adjusted with the variation of chan-
nel correlation. Meanwhile, a supporting cascaded one-dimensional parameter estimation and detection framework is put
forward to realize signal detection while controlling decoding complexity. Theoretical analysis and simulation results
demonstrate that the proposed scheme achieves lower symbol error rates than the benchmark schemes across a wide
range of channel correlation coefficients and numbers of receive antennas, providing a feasible solution for noncoherent
transmission over time-correlated channels.
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