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1 Introduction
The study item on self-evaluation towards IMT-2020 submission was approved in the RAN#75 meeting. Since LDPC is adopted as the UL-DL-SCH channel coding scheme, in order to precisely evaluate the system performance, link level performance of LDPC coding needs to be estimated under different MCS and TBS, so that the achievable data rate can be obtained given the SNR and the target BLER.
In this contribution, preliminary results of link level performance of LDPC coding with NR-defined TBS and MCSs are provided with min-sum decoding algorithm.
2 Link level performance of LDPC coding
In this section, link level performance of LDPC with min-sum decoder is evaluated. One of value (e.g., 3104 bits) from TBS Table 5.1.3.2-2 of TS38.214 [1] is chosen for initial link curve simulation and MCS index table 2 (Table 5.1.3.1-2 in [1]) is used to evaluate the performance with 256QAM. The selection of the base graph is based on section 6.2.2 of TS38.212 [2]. Detailed simulation parameters are listed in Table 1.
Table 1.  Link Level Simulation Parameters
	Parameters
	Values or assumptions

	Channel model
	AWGN

	Channel estimation
	Ideal

	Modulation
	QPSK
	16QAM
	64QAM
	256QAM

	Code rate (*1024)
	120 ,193 ,308, 449, 602
	378,434,490,553,616,658
	466,517,567,616,666,719,772,822,873
	682.5,711,754,797,841,885,916.5,948

	TBS
	3104 bits

	Coded block size
	3120 bits

	CRC length
	16 bits

	Code construction
	LDPC with agreed BG1 and BG2

	Decoding algorithm
	Min-Sum decoding algorithm with alpha=0.75

	Maximum number of iterations
	10,20,35
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 MCS=0, QPSK, R=120/1024

 MCS=1, QPSK, R=193/1024

 MCS=2, QPSK, R=308/1024

 MCS=3, QPSK, R=449/1024

 MCS=4, QPSK, R=602/1024

 MCS=5, 16QAM, R=378/1024

 MCS=6, 16QAM, R=434/1024

 MCS=7, 16QAM, R=490/1024

 MCS=8, 16QAM, R=553/1024

 MCS=9, 16QAM, R=616/1024

 MCS=10, 16QAM, R=658/1024

 MCS=11, 64QAM, R=466/1024

 MCS=12, 64QAM, R=517/1024

 MCS=13, 64QAM, R=567/1024

 MCS=14, 64QAM, R=616/1024

 MCS=15, 64QAM, R=666/1024

 MCS=16, 64QAM, R=719/1024

 MCS=17, 64QAM, R=772/1024

 MCS=18, 64QAM, R=822/1024

 MCS=19, 64QAM, R=873/1024

 MCS=20, 256QAM, R=682.5/1024

 MCS=21, 256QAM, R=711/1024

 MCS=22, 256QAM, R=754/1024

 MCS=23, 256QAM, R=797/1024

 MCS=24, 256QAM, R=841/1024

 MCS=25, 256QAM, R=885/1024

 MCS=26, 256QAM, R=916.5/1024

 MCS=27, 256QAM, R=948/1024


Figure 1.  BLER curves of LDPC with min-sum decoder for TBS=3104. Iteration number =20.
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Figure 2.  BLER curves of LDPC with min-sum decoder for TBS=3104. Iteration number =10/20/35.
Figure 1 shows the performance of LDPC with min-sum decoder and a maximum iteration number of 20. For comparison, Figure 2 also plots the corresponding curves for iteration numbers of 10 and 35. As can be seen from the above figures, the increase of the maximum iteration number from 10 to 20 causes the performance gain for around 0.5dB. However, the gain obtained by further increasing the iteration number from 20 to 35 is almost invisible.
Observation 1: The maximum iteration number of 20 is sufficient for NR LDPC with min-sum decoder to reach the balance between performance and complexity.
NOTE: The link level evaluation results will be updated according to the requirements and progress of self-evaluation. The updates include but are not limited to, e.g., decoding algorithms or TBSs.From Table 3, ciencygan be obviouly ying LDPC, comparing Turbo code.h as CQI feedback











































3 Conclusion
In this contribution, the performance of NR LDPC with min-sum decoding algorithm is evaluated with NR-defined TBS (3104) and MCSs, the following observation is obtained from the simulation results:
Observation 1: The maximum iteration number of 20 is sufficient for NR LDPC with min-sum decoder to reach the balance between performance and complexity.
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