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Adaptive Quantization Threshold Setting Method for Massive
MIMO Systems with 1-bit Analog-to-Digital Converter
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(School of Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A new adaptive threshold setting method using the channel correlation as well as its
corresponding channel estimation and multiuser signal detection scheme is proposed to improve
the performance of channel estimation and signal detection in massive multi-input multi-output
systems with 1-bit analog-to-digital converter(ADC). Channel data is firstly generated using the
3GPP channel model, and linearly categorized to obtain the quantization thresholds and codebook
that are adaptive to the transmitting power and the number of users. Then based on the adaptive
thresholds, the channel estimation and signal detection matrices are designed for the final uplink
multiuser signal detection using the quantized uplink reference and desired signals. The method
combines high-related antennas and jointly sets different thresholds for 1-bit ADCs to improve
quantization precision. Simulation results and comparisons with the conventional quantization

method with fixed threshold show that the proposed method makes full use of the channel
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correlation, improves the accuracy of channel estimation by about 50% , and reduces the system

symbol error rate by more than 5 dB when the antenna spacing is 0. 5A.

Keywords: multi-input multi-output; 1-bit analog-to-digital converter; channel estimation; mul-

tiuser signal detection
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