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[bookmark: _Ref497329097][bookmark: _Toc12021469][bookmark: _Toc20311581][bookmark: _Toc26719406][bookmark: _Toc29894839][bookmark: _Toc29899138][bookmark: _Toc29899556][bookmark: _Toc29917293][bookmark: _Toc36498167][bookmark: _Toc45699193][bookmark: _Toc114216066]9.1.2	Type-1 HARQ-ACK codebook determination
[bookmark: _Toc19798719][bookmark: _Toc26467190][bookmark: _Toc29326545][bookmark: _Toc29327695][bookmark: _Toc36045885][bookmark: _Toc36046145][bookmark: _Toc36046291][bookmark: _Toc45209208][bookmark: _Toc51852381][bookmark: _Toc83205848]< Unchanged parts are omitted >
If the UE is provided pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in SPS-Config-Multicast, or pdsch-AggregationFactor in PDSCH-Config and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in SPS-Config-Multicast, or pdsch-AggregationFactor in PDSCH-Config; otherwise . The UE reports HARQ-ACK information for a PDSCH reception
-	from DL slot  to DL slot , if  is provided by pdsch-AggregationFactor or pdsch-AggregationFactor-r16 [6, TS 38.214], or 
-	from DL slot  to DL slot , if the time domain resource assignment field in the DCI format scheduling the PDSCH reception indicates an entry containing repetitionNumber, or 
-	in DL slot , otherwise 
only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot , where  is
-	an UL slot overlapping with the end of the PDSCH reception in DL slot  if the UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook, for the serving cell indicated by the PUCCH cell indicator field if a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2 or for the primary cell otherwise
-	the last UL slot for PUCCH transmission overlapping with DL slot  if the UE is not provided subslotLengthForPUCCH for the HARQ-ACK codebook, for the serving cell indicated by the PUCCH cell indicator field if a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2 or for the primary cell otherwise
and  is a number of slots indicated by the PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format, or provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-DCI-1-2 or dl-DataToUL-ACK-r17 or dl-DataToUL-ACK-DCI-1-2-r17 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. If the UE reports HARQ-ACK information for the PDSCH reception in a slot other than slot , the UE sets a value for each corresponding HARQ-ACK information bit to NACK.
[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567][bookmark: _Toc29917304][bookmark: _Toc36498178][bookmark: _Toc45699204][bookmark: _Toc114216078]< Unchanged parts are omitted >
[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407][bookmark: _Toc29894840][bookmark: _Toc29899139][bookmark: _Toc29899557][bookmark: _Toc29917294][bookmark: _Toc36498168][bookmark: _Toc45699194][bookmark: _Toc114216067]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
For the set of slot timing values , the UE determines a set of  occasions for candidate PDSCH receptions or SPS PDSCH releases or TCI state update according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases. If a UE provides HARQ-ACK information corresponding to detection of a DCI format that provides TCI state update without scheduling PDSCH reception, as described in [6, TS 38.214], a location in the Type-1 HARQ-ACK codebook for the HARQ-ACK information is same as when the DCI format schedules a PDSCH reception with CBGs or with transport blocks that are correctly decoded.
In the following pseudo-code, the subslotLengthForPUCCH is provided from the serving cell indicated by the PUCCH cell indicator field if a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, or is provided from the primary cell otherwise.
Set  - index of occasion for candidate PDSCH reception or SPS PDSCH release or TCI state update
Set 
Set 
Set  to the cardinality of set 
Set  – index of slot timing values , in descending order of the slot timing values, in set  for serving cell 
If a UE is not provided ca-SlotOffset for any serving cell of PDSCH receptions and for the serving cell of corresponding PUCCH transmission with HARQ-ACK information
while  
[bookmark: _Hlk91058292]if  or subslotLengthForPUCCH is provided for the HARQ-ACK codebook
Set  – index of a DL slot overlapping with an UL slot
Set  to a number of DL slots overlapping with UL slot  if subslotLengthForPUCCH is provided for the HARQ-ACK codebook; otherwise, 
while  
if PDSCH-TimeDomainResourceAllocationListForMultiPDSCH and enableTimeDomainHARQ-Bundling are provided for serving cell 
;
;
elseif PDSCH-TimeDomainResourceAllocationListForMultiPDSCH is provided and enableTimeDomainHARQ-Bundling is not provided for serving cell 
;
else 
Set  to the set of rows
end if
Set  to the cardinality of 
Set  – index of row in set 
if slot  starts at a same time as or after a slot for an active DL BWP change on serving cell  or an active UL BWP change on the serving cell of PUCCH transmission if the UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, or an active UL BWP change on the PCell if the UE is not provided pucch-sSCellDyn and pucch-sSCellDynDCI-1-2, and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the serving cell of PUCCH transmission, or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , 
; 
else 
while 
if the UE is not provided enableTimeDomainHARQ-Bundling and is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot  to slot , at least one symbol of the PDSCH time resource derived by row  is configured as UL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated where  is the k-th slot timing value in set , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and the end of the PDSCH time resource for row  is not within any UL slot , or if PDSCH-TimeDomainResourceAllocationListForMultiPDSCH is provided and HARQ-ACK information for PDSCH time resource derived by row  in slot  cannot be provided in slot 
;
elseif the UE is provided enableTimeDomainHARQ-Bundling and tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot , at least one symbol of each PDSCH time resource derived by row  of set  is configured as UL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, and for each slot from  to slot  at least one symbol of the PDSCH time resource derived by row  of set R is configured as UL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if the row  of set R belongs to time domain resource allocation table configured for DCI format 1_2, where  = 0,1,…,, , and  is the cardinality of .
;
;
else
; 
end if
end while
if the UE does not indicate a capability to receive more than one unicast PDSCH or multicast PDSCH per slot and , 
; 
;
else 
Set  to the cardinality of 
Set  to the smallest last OFDM symbol index, as determined by the SLIV, among all rows of 
while 
Set  
while 
if  for start OFDM symbol index  for row  
; - index of occasion for candidate PDSCH reception, or SPS PDSCH release, or TCI state update associated with row 
;
;
else
; 
end if
end while
 
;
Set  to the smallest last OFDM symbol index among all rows of ;
end while
end if
;
end if
end while
end if
;
end while
else 
while  
if  or subslotLengthForPUCCH is provided for the HARQ-ACK codebook
Set  – index of a DL slot overlapping with an UL slot
Set  to a number of DL slots overlapping with UL slot  if subslotLengthForPUCCH is provided for the HARQ-ACK codebook; otherwise, 
while  
if PDSCH-TimeDomainResourceAllocationListForMultiPDSCH and enableTimeDomainHARQ-Bundling are provided for serving cell 
;
;
elseif PDSCH-TimeDomainResourceAllocationListForMultiPDSCH is provided and enableTimeDomainHARQ-Bundling is not provided for serving cell 
;
else
Set  to the set of rows
end if
Set  to the cardinality of 
Set  – index of row in set 
if slot  starts at a same time as or after a slot for an active DL BWP change on serving cell  or an active UL BWP change on the serving cell of PUCCH transmission if the UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, or an active UL BWP change on the PCell if the UE is not provided pucch-sSCellDyn and pucch-sSCellDynDCI-1-2, and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the serving cell of PUCCH transmission where  is a DL slot with a smallest index among DL slots overlapping with UL slot , or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , ,
; 
else 
while 
if the UE is not provided enableTimeDomainHARQ-Bundling and is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot  to slot , at least one symbol of the PDSCH time resource derived by row  is configured as UL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated where  is the k-th slot timing value in set , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and the end of the PDSCH time resource for row  is not within any UL slot , or if PDSCH-TimeDomainResourceAllocationListForMultiPDSCH is provided and HARQ-ACK information for PDSCH time resource derived by row  in slot  cannot be provided in slot  
;
elseif the UE is provided enableTimeDomainHARQ-Bundling and tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot , at least one symbol of each PDSCH time resource derived by row  of set  is configured as UL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, and for each slot from  to slot  at least one symbol of the PDSCH time resource derived by row  of set R is configured as UL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if the row  of set R belongs to time domain resource allocation table configured for DCI format 1_2, where  = 0,1,…,.
;
;
else
; 
end if
end while
if the UE does not indicate a capability to receive more than one unicast PDSCH or multicast PDSCH per slot and , 
; 
;
else 
Set  to the cardinality of 
Set  to the smallest last OFDM symbol index, as determined by the SLIV, among all rows of 
while 
Set  
while 
if  for start OFDM symbol index  for row  
; - index of occasion for candidate PDSCH reception, or SPS PDSCH release, or TCI state update associated with row 
;
;
else
; 
end if
end while
;
;
Set  to the smallest last OFDM symbol index among all rows of ;
end while
end if
;
end if
end while
end if
;
end while
end if
< Unchanged parts are omitted >
9.2.3	UE procedure for reporting HARQ-ACK
< Unchanged parts are omitted >
If the UE is provided subslotLengthForPUCCH for the serving cell indicated by the PUCCH cell indicator field if a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, or for the primary cell otherwise,  is the last UL slot for PUCCH transmission that overlaps with a PDSCH reception or with a PDCCH reception providing a DCI format having associated HARQ-ACK information without scheduling a PDSCH reception; otherwise,  is the last UL slot for PUCCH transmission that overlaps with the DL slot  for the PDSCH reception or with the DL slot for the PDCCH reception in case of a DCI format that triggers a HARQ-ACK information report and does not schedule a PDSCH reception.
< Unchanged parts are omitted >
