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Abstract

This paper studies the design of hybrid beamforming (HBF) for large-scale array antenna in mil-
limeter wave vehicle radar and communication integration system. The design freedom includes
the HBF at the transmitter of the source vehicle, the radar filter at the receiver of the source ve-
hicle and the communication baseband combiner at the receiver of the recipient vehicle. In this
paper, a HBF optimization design method based on the minimum mean square error (MMSE) cri-
terion is proposed, which takes into account the unit mode constraint of the transmitter analog
beamformer, the transmit power constraint, the communication digital beampattern, the optimal
radar beampattern and the signal to interference noise ratio (SINR) of the radar receiver. After
decomposing the non-convex optimization problem with multiple variables into four subproblems,
the alternating iterative optimization mechanism (AIOM) is used to solve the optimization prob-
lem. Simulation results show that the HBF of large-scale array antenna obtained by AIOM has good
convergence and good tradeoff performance between communication and radar.
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Figure 1. Hybrid beamforming framework for millimeter-wave large-scale antenna systems
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Figure 2. (a) Convergence of AIOM; (b) The realizable rate of vehicle communication under different radar constraints
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Figure 3. A single beam formed by a hybrid beam. (a) N, =16;(b) N

=32;(c) N=064
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Figure 4. Hybrid beamforming multibeam. (a) N, =16;(b) N, =32;(c) N, =64
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