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Abstract: The combination of Unmanned Aerial Vehicle (UAV) and millimeter Wave (mmWave) Multiple
Input Multiple Output (MIMO) system can provide high data rate. However, deployment location of UAV and
beamforming design affect directly the throughput of wireless communication system. To realize multi-user
simultaneous access communication, beam space precoding technique based on Discrete Lens Array (DLA)
structure is proposed in this paper, and an optimization scheme of joint UAV flight altitude, beam selection
and hybrid precoding is constructed. To solve this highly non-convex problem that involves a stochastic
objective function, this paper exploits the minimization weighted minimum mean square error method,
transforms the problem into a series of simple approximation problems and then develops a Penalized Dual
Decomposition (PDD) algorithm to solve the peoblem. Numerical simulations results show that the proposed
scheme achieve near optimal achievable sum rate performance and close to full digital beamforming.
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