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Introduction
In RAN1#88bis, it was agreed that the number of CB-level CRC, LCB,CRC, should be decided within the range of not exceeding 24. 
	Agreement:
· Number of bits for TB-level CRC is: LTB,CRC =24 bits, at least for TBs larger than a threshold (e.g. around 512 bits)
· FFS the value of LTB,CRC for TBs smaller than the threshold, and the value of the threshold (0 is not precluded)
· If a TB is segmented into 2 or more CBs after code block (CB) segmentation,
· CB-level CRC is applied, i.e., CRC bits are attached to each code block individually (as in LTE)
· Number bits for CB-level CRC is: 0 < LCB,CRC <= 24 bits
· Exact value(s) LCB,CRC are to be agreed after base graph(s) are agreed, taking into account inherent LDPC PC capability
· FFS whether for a code block group (CBG) containing 2 or more CBs but not all CBs of the TB, any additional CRC bits are attached to the CBG
· To be decide after decision on the value(s) of LCB,CRC 



In this contribution, we will analyse the FAR (false alarm rate) performance of the selected LDPC codes and discuss how to find a proper number for LCB,CRC.
False Alarm Rate of LDPC Codes  
Since LDPC codes have self-error-detection capability, the number of CRC bits for NR to achieve the target false alarm rate (FAR) can be reduced compared to LTE which uses turbo code. 
For given system target FAR () and FAR for own LDPC decoding (), a proper number for CB-level CRC bits (LCB,CRC) should satisfy 

Therefore, in order to decide a proper number for LCB,CRC, we first need to evaluate the FAR performance of the LDPC codes without CRC. Note that since the inherent error detection capability of LDPC code improves as the code block size increases, it would be sufficient to check the FAR performance of the LDPC code with the shortest CB size. 
CB-level CRC bits will be attached to each CB only when the TB segmentation occurs, i.e., the minimum CB sizes to be attached with the CB-level CRC would be 4224 (= 8448/2) for BG1. 
Details of simulation parameters for computer simulation to analyse the FAR performance of the LDPC codes without CRC are presented in Table 1. 
Table 1:  Simulation Assumptions for BG1
	Channel
	AWGN

	Modulation
	QPSK

	Coding Scheme
	LDPC BG#1

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

	Decoding algorithm
	Sum-product algorithm with flooding scheduling (iter=50)

	Info. block length (K)
	4224



In Figure 1, it is observed that the maximum FAR for LDPC codes corresponding to BG1 is about 2.4e-6. Therefore, LDPC syndrome check provides almost the same effect as reduction of 18  CRC bits. 
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Figure 1. BLER and FAR performance of LDPC Codes corresponding to BG1

Observation 1: The max FAR of LDPC cods corresponding to BG1 is about 2.4e-6.
Observation 2: LDPC syndrome check based on BG1 provides almost the same effect as reduction of 18 CRC bits. 

For CB-level FAR  in LTE, a proper number for CB-level CRC bits (LCB,CRC) must satisfy 

Based on the analysis, we propose to adopt 8 CB-level CRC bits for  taking into account some margin. 

Proposal 1: Adopt 8 CB-level CRC bits.
Observations and Proposal
In this contribution, we present the following observations and proposal:
Observation 1: The max FAR of LDPC cods corresponding to BG1 is about 2.4e-6.
Observation 2: LDPC syndrome check based on BG1 provides almost the same effect as reduction of 18 CRC bits.
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