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Abstract: To overcome the influence of beam split in terahertz communication, for the problems of a
large number of large-range delay devices, high hardware complexity and high power consumption in
traditional fully connected antenna structure schemes based on single-layer and double-layer delay
devices, a multi-user hybrid analog/digital precoding scheme based on multi-layer delayers was
considered. In this scheme, the time delays were divided into multi-layer arrangement at the base
station, and hybrid precoding design was carried out based on the multi-layer delayers. Specifically,
firstly the bit number of time delays and the set of discrete time delay based on the number of time delays
in each layer and antennas were deduced. Secondly according to the array response vector at the center
frequency, the phase shift of phase shifter was designed. Then the propagation delay of antenna array
aperture corresponding to the subarray where the delayer is located was used as the delay of time delays,
and the delayer delay was discretized based on the discrete delay set. Afterwards, analog precoding was
designed based on the phase shift of phase shifter and the delay of time delays. Finally, low complexity
zero forcing precoding technology was used to design digital precoding. Simulation and analysis results

show that compared to traditional scheme, the proposed scheme can greatly reduce the number of large-
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range delay devices and hardware complexity while sacrificing a small amount of rate performance.

Key words: terahertz; beam split; sub-connected; hybrid precoding
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