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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
UCI payload [1] is segmented into two parts when UCI payload size without CRC is equal or greater than 360 bits and the rate-matching output coded bits for the UCI payload is equal or greater than 1088 bits. CRC bits are generated during the encoding process for UCI segmentation. As analyzed in [3], the condition to satisfy in the segmentation procedure introduces an unstable loop as the rate matching output sequence length is a function of the number of CRC bits which in turn depends on the number of segments. In this contribution, we propose an assumption on the number of CRC bits during the UCI segmentation procedure.  
[bookmark: _Ref129681832]Discussion 
Undetermined number of CRC bits for UCI transmission on PUCCH
UCI segmentation in the polar encoding process in TS 38.212 Subclause 6.3.1.2.1 depends on the payload size A without CRC and the rate matching output length E, which is determined according to TS 38.212-Table 6.3.1.4.1-1.
	6.3.1.2.1	UCI encoded by Polar code






If the payload size , code block segmentation and CRC attachment is performed according to Subclause 5.2.1. If  and , ; otherwise , where  is the rate matching output sequence length as given in Subclause 6.3.1.4.



Table 6.3.1.4.1-1: Rate matching output sequence length 
	UCI(s) for transmission on a PUCCH
	UCI for encoding
	
Value of 

	CSI
(CSI of two parts)
	CSI part 1
	


	
	CSI part 2
	


	HARQ-ACK, CSI
(CSI of two parts)
	HARQ-ACK, CSI part 1
	


	
	CSI part 2
	


	HARQ-ACK, SR, CSI
(CSI of two parts)
	HARQ-ACK, SR, CSI part 1
	


	
	CSI part 2
	




The value of E, used in Subclause 6.3.1.2.1 to evaluate the condition for segmentation, depends on the CRC bits length L and, which are both still unknown at this stage: the CRC length depends on the number of segments, and  depends on the PRB number, which also refers to the CRC length, as described in TS 38.213 Subclause 9.5.2.2 [2].
1 
1.1 
Undetermined number of CRC bits for UCI transmission on PUSCH
A similar issue exist for UCI transmission on PUSCH. In TS 38.212 Subclause 6.3.2.4.1, a certain CRC length L has to be assumed before specifying the number of modulated symbols for each UCI type, however, the number of modulated symbols also determine the rate matching output sequence length and thus the actual coding rate.
	[bookmark: _Toc500953318]6.3.2.4.1	UCI encoded by Polar code
[bookmark: _Toc500953319]6.3.2.4.1.1	HARQ-ACK

For HARQ-ACK transmission on PUSCH without UL-SCH, the number of coded modulation symbols per layer for HARQ-ACK transmission, denoted as , is determined as follows:


The input bit sequence to rate matching is  where  is the code block number, and  is the number of coded bits in code block number. 
Rate matching is performed according to Subclause 5.4.1 by setting  and the rate matching output sequence length to , where 


Solution
To solve this issue, it was suggested in [3] that UE shall assume a fixed number of CRC bits, either 11 or 22. Considering that in the majority of cases UCI payload is not segmented, the number of CRC bits L can be assumed to be 11 for the purpose to compute the rate matching output sequence length. We have the following proposal:  

[bookmark: _GoBack]Proposal 1: In the determination of EUCI, a UE assumes the number of CRC bits to be 11 when the payload size. 
Text proposals
Subclauses 6.3.1.4.1, 6.3.2.4.1.1, 6.3.2.4.1.2, 6.3.2.4.1.3 need to be modified to reflect proposal 1. Text proposals for each subclause follow. Note that the version of TS 38.212 in the text proposal includes RAN1#92bis agreements [4].
  
------------------------------------------	Start of text proposal	 1 to TS 38.212	------------------------------------------
[bookmark: _Toc510716782]6.3.1.4.1	UCI encoded by Polar code
---------------- Unchanged text is omitted




-	 is the number of CRC bits;  if , otherwise  is defined according to subclause 6.3.1.2.1, where  equals  for “CSI (CSI of two parts)”, equals  for “HARQ-ACK, CSI (CSI of two parts)”, and equals  for “HARQ-ACK, SR, CSI (CSI of two parts)” respectively in Table 6.3.1.4.1-1;
------------------------------------------		   End of text proposal 1		------------------------------------------


------------------------------------------	Start of text proposal	 2 to TS 38.212	------------------------------------------
[bookmark: _Toc510716798]6.3.2.4.1.1	HARQ-ACK
---------------- Unchanged text is omitted



-	 is the number of CRC bits for HARQ-ACK; = 11 if ,otherwise is defined according to subclause 6.3.1.2.1;
---------------- Unchanged text is omitted



-	 is the number of CRC bits for HARQ-ACK bits;  = 11 if , otherwise is defined according to subclause 6.3.1.2.1;
------------------------------------------		   End of text proposal 2		------------------------------------------


------------------------------------------	Start of text proposal	 3 to TS 38.212	------------------------------------------
[bookmark: _Toc510716799]6.3.2.4.1.2	CSI part 1
---------------- Unchanged text is omitted




-	 is the number of CRC bits for CSI part 1; =11 if , otherwise is defined according to subclause 6.3.1.2.1;
---------------- Unchanged text is omitted




-	 is the number of CRC bits for CSI part 1; =11 if , otherwise  is defined according to subclause 6.3.1.2.1;
------------------------------------------		   End of text proposal 3		------------------------------------------


------------------------------------------	Start of text proposal	 4 to TS 38.212	------------------------------------------
[bookmark: _Toc510716800]6.3.2.4.1.3	CSI part 2
---------------- Unchanged text is omitted




-	 is the number of CRC bits for CSI part 2; =11 if , otherwise is defined according to subclause 6.3.1.2.1;
------------------------------------------		   End of text proposal 4		------------------------------------------

Conclusions
We propose to assume that the number of CRC bits is 11 for the purpose of determining the rate matching output sequence length when the payload size is such that segmentation can happen. Corresponding text proposals to TS 38.212 Subclauses 6.3.1.4.1, 6.3.2.4.1.1, 6.3.2.4.1.2, 6.3.2.4.1.3 are given.

Proposal 1: In the determination of EUCI, a UE assumes the number of CRC bits to be 11 when the payload size. 
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