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Abstract： 

Using low-resolution analog-to-digital/digital-to-analog 

converters (ADCs/DACs) has been regarded as a potential 

way to reduce the hardware costs and power consumption of 

massive MIMO implementations. In this context, the 

challenge lies in how to suppress the quantization error 

induced by coarse quantization. Previous one-bit researches 

mainly focus on designing the optimal binary signal directly, 

which incurs a large number of discrete constraints. 

Sigma-Delta (SD) modulation is a classical signal processing 

concept for coarse AD/DA conversion of temporal signals. 

Recently, it has been shown that SD modulation can be 

adjusted to the space or MIMO case when the BS equipped 

with a uniform linear array. In this way, there is no need to 

deal with the binary optimization in precoding design. 

Inspired by these excellent works, we combine classical 

precoding with spatial SD modulation and find the binary 

signal with minimum transmitting power while meeting the 

symbol error probability (SEP) requirements of the system. 
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