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1. Introduction
In the last NR Ad-hoc meeting, following agreement was made [1]:
	Agreement: 
· CBG-level CRC is not adopted 


Although agreement was not made on TB-level CRC and CB-level CRC because LDPC design was not completed, followings were proposed.
Proposal to be checked until RAN1#90 after LDPC design is complete: 
· LTB-CRC = 16 bits for TBs smaller than e.g. 1008 or 8432 bits
· LCB-CRC = 8 bits
· Checking other values is not precluded
In this contribution, we propose CRC polynomial for TB-level CRC and CB-level CRC based on the NR LDPC codes, agreed at the last meeting.
2. Discussion
2.1. TB-level CRC
From the LDPC codes agreed at the last meeting, BG1 has the shortest code block (CB) size of 512 and the highest code rate of 8/9 and BG2 has the shortest CB size of 40 and the highest code rate of 2/3. Since it is straightforward that false alarm rate (FAR) increases as CB size decreases or code rate increases, the worst case FAR can be obtained by evaluating two points where 512 CB size with 8/9 code rate for BG1 (point 1) and 40 CB size with 2/3 code rate for BG2 (point 2). From the worst case FAR, the length of TB-level CRC, , can be obtained as
                                   (1)
which is obtained from 

where .
Note: Companies seem to have different definitions of the FAR. For example, our definition of FAR in this contribution is equal to the definition of undetected error probability in Ericsson’s contribution [2].
Table 1 shows the FARs of point 1 and 2. By substituting the FARs of point 1 and 2 into (1), it can be seen that  should be greater than or equal to 13. Fortunately, the 3GPP LTE has a CRC polynomial of length 16. Thus, it is reasonable to employ the lengh-16 CRC polynomial of the 3GPP LTE considering standard progress. Also, we propose to employ the CRC polynomial of length 16 while TB is not segmented (i.e. TBS≤8432) because the FAR decreases as TB size increases if a TB is not segmented.
Table 1. The worst-case FARs of BG1 and BG2
	
	BG1, 512 CB size, 8/9 code rate
	BG2, 40 CB size, 2/3 code rate

	Worst-case FAR
	1.95
	3.15



Proposal 1: For TB-level CRC, the length-16 CRC polynomial of the 3GPP LTE should be adopted if TB is not segmented (i.e. TBS≤8432).

2.2. CB-level CRC
CB-level CRC is attached only when a TB is segmented into CBs. The minimum segmented TB size is Kmax- +1 where Kmax is the maximum information size of LDPC codes. In this case, the TB is segmented into two CBs and then the CB sizes are Kmax/2+1 and Kmax /2. Thus, the worst case FAR can be obtained at the point where 4224 CB size with 8/9 code rate, since Kmax=8448 for BG1.
[bookmark: _GoBack]From our evaluation results, the FAR of 4224 CB size with 8/9 code rate is obtained as 7.2710-7. By substituting the result into equation (1), it can be seen that the length of CB level CRC  should be greater than or equal to 4. Thus, the CRC polynomial of length 8 in the 3GPP LTE can be employed for NR LDPC codes because 4 bit overhead is negligible when CB size is 4224.

Proposal 2: For CB-level CRC, the length-8 CRC polynomial of the 3GPP LTE should be adopted.

3. Conclusion
In this contribution, our observation and proposals are as follows:
Proposal 1: For TB-level CRC, the length-16 CRC polynomial of the 3GPP LTE should be adopted if TB is not segmented (i.e. TBS≤8432).
Proposal 2: For CB-level CRC, the length-8 CRC polynomial of the 3GPP LTE should be adopted
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