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A GMSK-MIMO Diversity Method for Low-Altitude UAV TT&C
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2. People’s Liberation Army (PLA) Unit 94691, Longyan 366202, China)

Abstract: To address the incompatibility between GMSK f{requency-hopping signals and Alamouti space-time block
codes, which prevents the introduction of MIMO transmit diversity gain in low-altitude UAV telemetry, tracking, and
command links under complex multipath environments, a GMSK-MIMO diversity method based on Laurent decomposition
and symbol-alternating differential precoding joint mapping is proposed. The GMSK signal is first transformed into the PAM
representation domain via Laurent decomposition. By exploiting the coupling effect between the phase periodicity of pseudo-
symbol sequences and thesymbol-alternating differential precoding, an equivalent symbol matrix satisfying the Alamouti or-
thogonality condition is constructed in the PAM domain. thereby achieving transmit antenna diversity while preserving the
continuous phase and constant envelope properties of GMSK. Theoretical analysis and simulation results demonstrate that the
proposed joint precoding scheme achieves full fourth-order diversity gain over a 2 X 2 quasi-static Rayleigh fading channel.
Compared with the standard Alamouti space-time coded scheme employing QPSK modulation, the coding gain loss is approx-
imately 0. 4 dB, while maintaining favorable spectral containment and low receiver complexity.

Keywords: GMSK; Laurent decomposition; Alamouti space-time block code; symbol-alternating differential precoding;
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