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Abstract—In order to build a high-performance low-density parity-check (LDPC) communication link simulation platform, high 
speed LDPC encoding for information sequence is required. In this paper, a high and flexible throughput LDPC encoding 
implementation based on a single GPU is proposed. We discuss the parallelism of the LDPC encoding algorithm employs the core 
parity check bits and single diagonal parity check bits for the fifth-generation new ratio. We implement the parallel LDPC encoder on 
CUDA platform. The experimental results show that our LDPC encoding module achieves a 38–62Gbps throughput for the rate from 
1/2 to 8/9 on a single GPU. The results also demonstrate that parallel simulation tasks based on GPUs can achieve a good trade-off 
between performance and cost. 
 

 
Keyword—5G New Ratio, quasi-cyclic LDPC code, channel encoding, parallel computing, CUDA 

 
 
Shixin Liao received her degree of software engineering from Wuhan University, China in 2019. Now, she is toward her M.Sc degree at 
University of Chinese Academy of Sciences. Her research activities focus on parallel computing and error control coding. 
 
 
 
 
 
 
 
 
Yueying Zhan is an associate Research Fellow at Chinese Academy of Science. She received PhD   degree at Beijing University of 
Posts and Telecommunications (BUPT), Beijing, China.  Her main research interests include free space optical communication, high 
speed optical signal processing technologies based on semiconductor optoelectronic devices. 
 
 
 
 
 
 
 

Ziyuan Shi received his degree of communication engineering from Beijing Jiaotong University in 2018. Now, he is toward his Ph.D 
degree at University of Chinese Academy of Sciences. His research focuses on FSO communication. 
 
 
 
 
 
 
 
Lei Yang received the B.E. and M.Sc. degrees in electronics engineering from Beihang University, Beijing, China, in 2004 and 2007, 
respectively, and the Ph.D. degree in communications and information system from Beijing Institute of Technology, Beijing, China, in 
2015. He received the Australian Research Council (ARC) Discovery Early Career Researcher Award (DECRA) in 2019. He is currently a 
professor at the Technology and Engineering Center for Space Utilization of Chinese Academy of Sciences. His current research interests 
include free-space optical communications, error control coding, spectrum-efficient coded modulation, and iterative signal processing. 
 
 

A High Throughput and Flexible Rate 5G NR 
LDPC Encoder on a Single GPU 

Shixin Liao*†, Yueying Zhan*, Ziyuan Shi*† and Lei Yang* 

*Key Laboratory of Space Utilization, Technology and Engineering Center for Space Utilization, 
Chinese Academy of Sciences, Beijing, China 

†University of Chinese Academy of Sciences, Beijing, China 
liaoshixin19@csu.ac.cn, zhanyueying@csu.ac.cn, shiziyuan18@csu.ac.cn, yang.lei@csu.ac.cn 


	Shixin Liao*†, Yueying Zhan*, Ziyuan Shi*† and Lei Yang*

