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1. Introduction
In RAN1 #90 meeting [1], a subblock-wise middle interlacing and interleaving with 32 subblocks was proposed for polar code rate-matching, and it was agreed in RAN1 NR-AH3 meeting [2].
	
· Encoder output processing
· Rate-matching interleaving
· Subblock-wise middle interlacing and interleaving with 32 size-N/32 subblocks
· Output order:
0 1 2 4 3 5 6 7 8 16 9 17 10 18 11 19 12 20 13 21 14 22 15 23 24 25 26 28 27 29 30 31
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In addition, as part of the rate-matching, it was agreed how to determine mother polar code size according to the number of information bits, coded bits, and code rate as follow: 
	
After segmentation (if any):
·  is the number of information bits (including CRC if one is attached)
·  is the number of coded bits for transmission
·  is the smallest power of 2 that is 
·  is
·    if  and 
·      otherwise
·  is the smallest power of 2 that is 
·  is the supported minimum coding rate
·  is the maximum supported mother polar code size
· The mother code size  is determined as 
· Repetition is applied when 
· Puncturing or shortening is applied when 
· Puncturing for ; shortening otherwise




	This contribution introduces further clarification on rate-matching, especially about how to determine mother polar code size . There is no lower bound on the mother polar code size  in the current agreement, but it may cause an unexpected event in the rate-matching procedure. To make it clear, we propose that the minimum polar code size should be 32, which is identical to the size of subblock-wise interleaver for rate-matching. 
2. Minimum Mother Polar Code Size
In this contribution, we use some basic notations for polar coding chain as followings:
[bookmark: _Hlk485716767][bookmark: OLE_LINK10][bookmark: OLE_LINK1]- : number of information bits including CRC bits
- : number of CRC bits
- : desired code rates ()
- : number of codeword bits ()
- : mother polar code size
- : list size of successive-cancellation list (SCL) decoder 
	In rate-matching of polar codes,  coded bits are divided into 32 subblocks and these subblocks are interleaved according to an agreed order. The current rate-matching operation, however, does not support polar coding operation with the mother code size  smaller than 32. There could be no cases where , but we cannot completely exclude such a case. 
DCI transmission
	In DCI transmission, the number of coded bits  is determined to be one of 108, 216, 432, and 864 according to aggregation level. It is guaranteed that the mother polar code size .
UCI transmission
	According to the agreement in RAN1 discussion, polar codes are used for . For short UCI encoded by PC-CA polar codes, the length of CRC code, , has not been determined yet, but at least 3-bit CRC code is concatenated. Therefore, the length of polar code input bit sequence  is greater than or equal to 15. In this case, the mother polar code size is determined to be  only if  and , since  must be greater than  for reliable transmission. If it is determined that ,  is always greater than or equal to 32. Thus, for reliable communication with code rate , it is likely that  under the currently agreed polar coding procedure.
However, in specification, it is not guaranteed that an unexpected event where  never occurs. For example, in eMTC in LTE, mini-slot or sub-PRB allocation is considered, and then the number of resource elements is smaller than the case of normal PRB allocation. In NR, resource allocation is more flexible than LTE. Even though it is hard to expect that , such an unexpected situation cannot be excluded in principle. Transmitter and receiver may skip channel coding and rate-matching operations if , but it would be better to clarify that the minimum polar code size is 32 to make polar coding and rate-matching procedure more accurate.

	Proposal 1: The mother polar code size  should be determined as , where  to make polar coding and rate-matching procedure clearer.

3. Conclusions
Even though there is no cases where the mother polar code size is smaller than 32, we propose that the minimum mother polar code size 32 should be explicitly described to make the polar code rate-matching procedure clearer.
	Proposal 1: The mother polar code size  should be determined as , where  to make polar coding and rate-matching procedure clearer.
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