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In order to deal with the effect of frequency selective channel fading and
the difficulty of hardware implementation in broadband millimeter wave
communication systems with multiple antennas, a joint design of hybrid digital and
analog beamforming with single carrier frequency domain equalization is proposed.
Based on the criterion of minimizing the mean square error of the equalized signal,
the coefficients of the beamforming matrices and equalizer are optimized. To reduce
the computational complexity, the iterative antenna—array training technique is applied
and the original optimization problem is decomposed into two local optimization
problems at the base station and the user equipment, respectively. The coefficients
are converged after several alternatively iterative processing at the two
communication sides. Simulation results show that the proposed algorithm has a
performance gain of about 2 dB in signal to noise ratio over the traditional algorithm

at a bit error rate of 10™.

millimeter wave communication; single carrier frequency domain
equalization; hybrid digital and analog beamforming; iterative antenna—array training
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