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1. Introduction
UCI bit sequence generation is one fundamental operation in NR. In this contribution, we give a discussion on the UCI bit assignment indexing problem in TS 38.212 that conflict with RAN1’s agreements and common understanding on the UCI bit sequence generation process. A text proposal is given as well. 
2. Discussion
According to the agreements reached in the RAN1#AH 1801 meeting [1] quoted below, the UCI bit sequence generation process for PUCCH formats 2/3/4 is that X bits of SR are appended to the end of HARQ-ACK bits and followed by CSI bits. 
	Agreements:
· If a UCI transmission on a PUCCH form a UE using format 2 or 3 or 4 overlaps in time with K PUCCH resources, each configured for a SR, X bits are used to represent a SR being indicated by the UE and appended to the end of the end of HARQ-ACK followed by CSI.
· Note: X is used to indicated both the presence or absence of SR and which of the K configured SR is embedded.
· FFS: X=ceil(log2(K+1))
· FFS PUCCH formats 0 & 1



In TS 38.212 [1], the UCI bit sequence generation process for PUCCH formats 2/3/4 is specified in Clause 6.3.1. When there are  HARQ-ACK bits and  SR bits to be transmitted on the PUCCH, the procedures in subclause 6.3.1.1.1 and subclause 6.3.1.1.3 apply (quoted below). 
	6.3.1.1.1	HARQ-ACK/SR only
<Irrelevant parts are omitted.>








If only HARQ-ACK and SR bits are transmitted on a PUCCH, the UCI bit sequence  is determined by setting  for ,  for , and , where the HARQ-ACK bit sequence  is given by Clause 9.1 of [5, TS 38.213], and the SR bit sequence  is given by Clause 9.2.5.1 of [5, TS 38.213].
<Irrelevant parts are omitted.>
6.3.1.1.3	HARQ-ACK/SR and CSI
<Irrelevant parts are omitted.>




-	if there is SR for transmission on the PUCCH, set  for , where the SR bit sequence  is given by Clause 9.2.5.1 of [5, TS 38.213]; if there is no SR for transmission on the PUCCH, set ;
<Irrelevant parts are omitted.>




-	if there is SR for transmission on the PUCCH, set  for , where the SR bit sequence  is given by Clause 9.2.5.1 of [5, TS 38.213]; if there is no SR for transmission on the PUCCH, set ;



As an example, assuming  HARQ-ACK bits (denoted as ),  SR bits (denoted as ), and no CSI bit leads to  UCI bits, denoted as . According to the agreements,   should be , respectively. 


However, the indexing of the bit assignment process  for  in the current text of subclause 6.3.1.1.1 and subclause 6.3.1.1.3 in TS 38.212 leads to , where  are undefined because there are only   SR bits. 
Therefore, we propose to adopt Text Proposal 1 to fix the indexing problem in UCI bit sequence generation process in TS 38.212. 











Text Proposal 1 (for TS 38.212 V16.2.0 specification subclause 6.3.1.1.1 and 6.3.1.1.3)
	6.3.1.1.1	HARQ-ACK/SR only





If only HARQ-ACK bits are transmitted on a PUCCH, the UCI bit sequence  is determined by setting  for  and , where the HARQ-ACK bit sequence  is given by Subclause 9.1 of [5, TS38.213].







If only HARQ-ACK and SR bits are transmitted on a PUCCH, the UCI bit sequence  is determined by setting  for ,  for , and , where the HARQ-ACK bit sequence  is given by Subclause 9.1 of [5, TS 38.213], and the SR bit sequence  is given by Subclause 9.2.5.1 of [5, TS 38.213].
*** Unchanged text is omitted ***
6.3.1.1.3	HARQ-ACK/SR and CSI


If none of the CSI reports for transmission on a PUCCH is of two parts, the UCI bit sequence  is generated according to the following, where :






-	if there is HARQ-ACK for transmission on the PUCCH, the HARQ-ACK bits are mapped to the UCI bit sequence , where  for , the HARQ-ACK bit sequence  is given by Subclause 9.1 of [5, TS38.213], and  is number of HARQ-ACK bits; if there is no HARQ-ACK for transmission on the PUCCH, set ;



-	if there is SR for transmission on the PUCCH, set  for , where the SR bit sequence  is given by Subclause 9.2.5.1 of [5, TS 38.213]; if there is no SR for transmission on the PUCCH, set ;



-	the CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-12, are mapped to the UCI bit sequence  starting with , where  is the number of CSI bits.




If at least one of the CSI reports for transmission on a PUCCH is of two parts, two UCI bit sequences are generated,  and , according to the following, where  and :






-	if there is HARQ-ACK for transmission on the PUCCH, the HARQ-ACK bits are mapped to the UCI bit sequence , where  for , the HARQ-ACK bit sequence  is given by Subclause 9.1 of [5, TS38.213], and  is number of HARQ-ACK bits; if there is no HARQ-ACK for transmission on the PUCCH, set ;



-	if there is SR for transmission on the PUCCH, set  for , where the SR bit sequence  is given by Subclause 9.2.5.1 of [5, TS 38.213]; if there is no SR for transmission on the PUCCH, set ;
*** Unchanged text is omitted ***



Proposal 1: Adopt Text Proposal 1 to fix the indexing problem in UCI bit sequence generation process in TS 38.212 subclause 6.3.1.1.1 and 6.3.1.1.3.
3. Conclusion
According to the discussion mentioned above, we have the following proposal(s). 
Proposal 1: Adopt Text Proposal 1 to fix the indexing problem in UCI bit sequence generation process in TS 38.212 subclause 6.3.1.1.1 and 6.3.1.1.3.
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