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Introduction
In this contribution, a text proposal is provided for clarifying HARQ sequence for sPT when fixed codebook size is configured. As side information, this document is the version R02 of TP#13 discussed offline.
[bookmark: _Ref178064866]Discussion
The following agreements were made regarding the HARQ sequence for sPT and fixed codebook size. 
	Agreement:
For semi-static HARQ-ACK codebook determination in FS1, 
· HARQ-ACK transmission in subframe n consists of HARQ-ACK bits 
· for PDSCH(s) transmitted in the serving cell(s) configured with shortened processing time corresponding to PDCCH detected in USS in subframe n-3 or corresponding to PDCCH detected in CSS in subframe n-4,
· and for PDSCH(s) transmitted in the serving cell(s) not configured with shortened processing time corresponding to PDCCH/EPDCCH detected in subframe n-4.
· Note: HARQ-ACK bit index is increased over cell index.




No change was made in 36.212 to capture the above agreement for short processing time. The current procedure in 36.212 does not mention the HARQ timing corresponding to the HARQ bits included in the HARQ sequence for a given carrier. Therefore, the existing procedure in 36.212 is equally applicable to the case where all carriers have the same processing time and the case where different carriers have different processing times. However, this may be confusing for readers not familiar with the work item phase of shortened processing time. Therefore, it is proposed to add a note to the HARQ sequence generation procedure in case of fixed codebook size and FS1 to clarify that different carriers may have different processing times.
The changes are summarized with red text into a text proposal.
[bookmark: _Toc505003710][bookmark: _Toc505160562]Endorse the text proposal to section 5.2 of 36.212


Text proposal to section 5.2 of 36.212 v15.1.0 (basis is endorsed CR in R1-1803954)
	1st modified subclause (5.2.3.1)



[bookmark: _Toc503250289]5.2.3.1	Channel coding for UCI HARQ-ACK on PUCCH




The HARQ-ACK bits are received from higher layers for each subframe of each cell. Each positive acknowledgement (ACK) is encoded as a binary '1' and each negative acknowledgement (NACK) is encoded as a binary '0'. For UEs configured with no more than five DL cells, or for UEs configured by higher layers with codebooksizeDetermination-r13 = cc, and for the case where PUCCH format 3, PUCCH format 4 or PUCCH format 5 [2] is configured by higher layers and is used for transmission of the HARQ-ACK feedback information, the HARQ-ACK feedback consists of the concatenation of HARQ-ACK bits for each of the serving cells. For UEs configured by higher layers with codebooksizeDetermination-r13 = dai, the HARQ-ACK feedback consists of the HARQ-ACK bits for the serving cells depending on the Downlink Assignment Index (DAI) as in Table 5.3.3.1.2-2 and as defined in [3]. For cells configured with transmission modes 1, 2, 5, 6 or 7 [3], i.e., single codeword transmission modes, 1 bit of HARQ-ACK information, , is used for that cell. For cells configured with other transmission modes, 2 bits of HARQ-ACK information are used for those cells, i.e.,  with  corresponding to HARQ-ACK bit for codeword 0 and  corresponding to that for codeword 1. 




Define  as the number of HARQ-ACK feedback bits and  as the number of HARQ-ACK feedback bits including the possible concurrent transmission of scheduling request and/or periodic CSI when PUCCH format 3 is used for transmission of HARQ-ACK feedback (section 10.1 in [3]), and  as the number of HARQ-ACK feedback bits including the possible concurrent transmission of scheduling request and/or periodic CSI when PUCCH format 4 is used for transmission of HARQ-ACK feedback (section 10.1 in [3]), and  as the number of HARQ-ACK feedback bits including the possible concurrent transmission of scheduling request and/or periodic CSI when PUCCH format 5 is used for transmission of HARQ-ACK feedback (section 10.1 in [3]).


For UEs configured by higher layers with codebooksizeDetermination-r13 = dai, the bit sequence  is determined according to the Downlink Assignment Index (DAI) as in Table 5.3.3.1.2-2 and as defined in [3]. Otherwise, the bit sequence  is determined as below.

For FDD when the UE is not configured with EN-DC and higher layer parameter subframeAssignment-r15, the sequence of bits  is the result of the concatenation of HARQ-ACK bits for different cells according to the following pseudo-code:. Note that the HARQ-ACK bits for different cells may correspond to a PDSCH transmission in different subframes if higher layer parameter shortProcessingTime was configured for some cells as described in clause 7.3 in [3]. 
Set c = 0 – cell index: lower indices correspond to lower RRC indices of corresponding cell
Set j = 0 – HARQ-ACK bit index

Set  to the number of cells configured by higher layers for the UE

while c < 

if transmission mode configured in cell  -- 1 bit HARQ-ACK feedback for this cell

 HARQ-ACK bit of this cell
j = j + 1
else 
if the UE is configured with spatial bundling on PUCCH by higher layers and if the UE is configured with PUCCH format 4 or PUCCH format 5 or if HARQ-ACK is to be transmitted on subslot SPUCCH as described in section 5.2.3.1A

 binary AND operation of the HARQ-ACK bits corresponding to the first and second codewords of this cell
j = j + 1
else

 HARQ-ACK bit corresponding to the first codeword of this cell
j = j + 1

 HARQ-ACK bit corresponding to the second codeword of this cell
j = j + 1	
end if
end if
c = c + 1
end while
<Unchanged part omitted>

	2nd modified subclause (5.2.2.6)



[bookmark: _Toc503250280]5.2.2.6	Channel coding of control information
<Unchanged part omitted>

For FDD when the UE is not configured with EN-DC and higher layer parameter subframeAssignment-r15, when HARQ ACK consists of 2 or more bits of information as a result of the aggregation of more than one DL cell, the bit sequence  corresponding to PDSCH with subframe duration is the result of the concatenation of HARQ-ACK bits for the multiple DL cells according to the following pseudo-code:. Note that the HARQ-ACK bits for different cells may correspond to a PDSCH transmission in different subframes if higher layer parameter shortProcessingTime was configured for some cells as described in clause 7.3 of [3]. 
Set c = 0 – cell index: lower indices correspond to lower RRC indices of corresponding cell
Set j = 0 – HARQ-ACK bit index

Set  to the number of cells configured by higher layers for the UE

while c < 

if transmission mode configured in cell 	– 1 bit HARQ-ACK feedback for this cell

 HARQ-ACK bit of this cell
j = j + 1	
else 
if the PUSCH is with subframe or slot duration and the UE is not configured with spatial bundling on PUSCH by higher layers

 HARQ-ACK bit corresponding to the first codeword of this cell
j = j + 1	

 HARQ-ACK bit corresponding to the second codeword of this cell
j = j + 1	
else 

 binary AND operation of the HARQ-ACK bits corresponding to the first and second codewords of this cell 
j = j + 1
end if
end if
c = c + 1
end while 
<Unchanged part omitted>
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