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Figure 1 Beam split effect of the ray-based channel. This

figure illustrates the angle-domain energy distribution of the
ray-based channel at frequencies f1, f., and far.
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Figure 2 Beam split effect of the cluster-based channel. This

figure illustrates the angle-domain energy distribution of the
cluster-based channel at frequencies f1, f., and far.
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Abstract Terahertz (THz) wideband hybrid precoding is a promising technology for enabling Thps transmission
in 6G massive multiple-input-multiple-output (MIMO) systems. Despite the abundant spectrum resource, a severe
beam split effect will be induced in THz massive MIMO communications, resulting in an unacceptable degradation
on system capacity. Existing THz wideband precoding schemes mainly focus on overcoming the beam split effect
in line-of-sight (LOS) scenarios, while these schemes can hardly cope with the beam split effect in non-line-of-
sight (NLOS) scenarios in the presence of angular spread. To address this challenging problem, we first analyze
and compare the difference of beam split effect in LOS scenarios and NLOS scenarios. Then, a delay-time joint
optimization algorithm is proposed to mitigate the beam split effect in NLOS scenarios. Finally, simulations are

provided to verify the effectiveness of the proposed method.

Keywords THz, wideband, beam split, angular spread, hybrid precoding
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