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Abstract: To address the issues of high link overhead and numerical instability in hybrid precoding design for cell-
free massive multiple-input multiple-output (CF-mMIMO) systems operating in the millimeter-wave band, a column-
orthogonality-constrained orthogonal matching pursuit (OMP) algorithm adapted to distributed architectures was pro-
posed. In the analog precoding phase, a least squares estimation of signal parameters via rotational invariance tech-
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the objective function. This avoided the inversion of ill-conditioned matrices and enhanced both the numerical stabil-

ity and matching accuracy of the precoding matrix. Simulation results demonstrate that the proposed algorithm consis-

tently achieves stable and significant improvements in spectral efficiency across various access point distributions and

system parameter configurations, verifying its robustness and effectiveness in CF-mMIMO systems.

Key words: CF-mMIMO, millimeter wave, OMP algorithm, spectral efficiency, hybrid precoding
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