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An intelligent digital predistortion technique based on MLP
LI Xiao-lin, WANG Jiahang,ZENG Fanqi,LIU Xu,WANG Pengjiang

School of Communications and Information Engineering, Chongqing University of Posts and Telecommunications, Chongqing

400065, China

Abstract: In the 5th generation mobile communication systems (5G), power amplifiers (PAs) exhibit severe nonlinear distortion
and strong memory effects, especially for complex modulation systems such as 16QAM, 64QAM, etc. Addressing this issue, this
paper proposes an MLP-based digital predistortion (AI-DPD) system to optimize the performance of the 5G NR PUSCH. Through a
series of experiments, we compared the performance of AI-DPD, non-DPD, and traditional DPD technologies under 64QAM
modulation signals. The experimental results show that AI-DPD technology exhibits the lowest bit error rate (BLER) under all
signal-to-noise ratio (SNR) conditions, particularly at BLER of 0.01, where AI-DPD technology achieves approximately 1dB SNR
gain. Additionally, its constellation diagram shows a highly concentrated and regular distribution, with an EVM of 3.71%,
significantly lower than the minimum VM requirement of 8% for 64QAM set by 3GPP. In contrast, the constellation diagram of
non-DPD technology is more dispersed, with an EVM of 12.3%,The EVM of traditional DPD technology is 7.3%, which meets the
minimum VM requirement set by 3GPP. Therefore, AI-DPD technology demonstrates superior performance in handling the
nonlinear characteristics of PAs compared to traditional DPD technology.

Keywords: 5G-NR, PUSCH, MLP, DPD, Al
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