3GPP TSG RAN WG1 NR Ad-Hoc Meeting	R1-1700094
Spokane, USA, 16th - 20th January 2017

Agenda Item:	5.1.5.1
Source:	Huawei, HiSilicon
Title:	Performance evaluation of LDPC codes  
Document for:	Discussion and Decision

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Introduction
In this contribution, we present the BLER performance evaluation of multiple LDPC schemes for all the code rate and codeword length of eMBB data channel. 
Performance results and analysis
As agreed RAN1#87, flooding BP is used in the simulation assumptions. The detailed simulation set-up is provided in the table below. 
The following codes were selected for comparison (see Figure 1):
· Code A proposed in R1-166388 (only high family is used due to best performance)
· Code B proposed in R1-1612547
· The proposed nested NC-QRO LDPC code using lifting method 1 [3]

Table 1
	Channel
	AWGN

	Modulation
	QPSK

	Coding Scheme
	LDPC

	Code rate 
	1/5, 1/3, 2/5, 1/2, 2/3, 3/4, 5/6, 8/9

	Decoding algorithm
	Flooding BP (max_iter = 50)Layered offset MS (max_iter = 15, scale=1, offset=1/2)

	Info. block length (bits w/o CRC)
	100, 200, 300, 400, … 8000 
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Figure 1. Performance results, Es/N0(dB) at BLER=, QPSK.
From the figures above, we can observe that the proposed nested code has better performance than code A for any code rate and codeword length, particularly for code rate 0.2, where up to 0.2 dB gap can be observed. For code rate 8/9, the curve of the nested scheme is smoother than code A due to the finer granularity on the circulant values. In [4], it was shown that the nested code outperforms code A and B in terms of throughput and hardware efficiency. 
Observation 1:  In terms of BLER, the proposed scheme outperforms code A for low and high code rates, and outperforms code B for middle code rates. 
Observation 2: The proposed nested LDPC design has better BLER performance and higher throughput in similar complexity comparing to the other considered LDPC designs. 

Conclusions
This contribution describes a design of QC LDPC code for eMBB. It is shown that the proposed LDPC code has good performance with fine-granularity for all code rate and codeword length of eMBB data channel. 
In summary, the proposed design has the following characteristics: 
Observation 1:  In terms of BLER, the proposed scheme outperforms code A for low and high code rates, and outperforms code B for middle code rates. 
Observation 2: The proposed nested LDPC design has better BLER performance and higher throughput in similar complexity comparing to the other considered LDPC designs. 
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