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Current specification defines the timeline condition of multiplexing two HARQ-ACK information in one slot according to a given UE processing capability and a given SCS configuration. However, there are cases that different UE processing capabilities and/or SCS configurations are associated with the corresponding PDSCH receptions or SPS PDSCH release. For example, one CC in a PUCCH group is corresponding to UE processing capability 1, and another CC in the same PUCCH group is corresponding to UE processing capability 2. In this case, it is not defined how to determine the  value. Further,  is defined in unit of OFDM symbols. However, it is not defined which SCS is used to determine the OFDM symbol duration if a UE is configured with multiple serving cells of different numerologies. 
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Current specification is unclear as to the processing time which would be expected when there are different SCS and/or different capabilities across the serving cells. Therefore, scheduling needs to assume the longest time among the SCS and among the capabilities in order to ensure operation.

In a scenario where the same numerology and the same UE processing timeline capability is used for all cells, there is no impact on either gNB or UE implementation.

This CR only affects the N3 values in the scenario where different numerologies and/or different UE processing timeline capabilities are used on different cells. For UEs that assumed the smaller N3 values in the ambiguous cases, there is not implementation impact.
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[bookmark: _Ref500241945][bookmark: _Toc4424280]9.2.3	UE procedure for reporting HARQ-ACK
A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot. 
For DCI format 1_0, the PDSCH-to-HARQ-timing-indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 1_1, if present, the PDSCH-to-HARQ-timing-indicator field values map to values for a set of number of slots provided by dl-DataToUL-ACK as defined in Table 9.2.3-1. 



For a SPS PDSCH reception ending in slot , the UE transmits the PUCCH in slot where  is provided by the PDSCH-to-HARQ-timing-indicator field in DCI format 1_0 or, if present, in DCI format 1_1 activating the SPS PDSCH reception. 



If the UE detects a DCI format 1_1 that does not include a PDSCH-to-HARQ-timing-indicator field and schedules a PDSCH reception or activates a SPS PDSCH reception ending in slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot  where  is provided by dl-DataToUL-ACK.





With reference to slots for PUCCH transmissions, if the UE detects a DCI format 1_0 or a DCI format 1_1 scheduling a PDSCH reception ending in slot  or if the UE detects a DCI format 1_0 indicating a SPS PDSCH release through a PDCCH reception ending in slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot , where  is a number of slots and is indicated by the PDSCH-to-HARQ-timing-indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK.  corresponds to the last slot of the PUCCH transmission that overlaps with the PDSCH reception or with the PDCCH reception in case of SPS PDSCH release. 
A PUCCH transmission with HARQ-ACK information is subject to the limitations for UE transmissions described in Subclause 11.1 and Subclause 11.1.1. 
Table 9.2.3-1: Mapping of PDSCH-to-HARQ_feedback timing indicator field values to numbers of slots
	PDSCH-to-HARQ_feedback timing indicator 
	
Number of slots 

	1 bit
	2 bits
	3 bits
	

	'0'
	'00'
	'000'
	1st value provided by dl-DataToUL-ACK

	'1'
	'01'
	'001'
	2nd value provided by dl-DataToUL-ACK

	
	'10'
	'010'
	3rd value provided by dl-DataToUL-ACK

	
	'11'
	'011'
	4th value provided by dl-DataToUL-ACK

	
	
	'100'
	5th value provided by dl-DataToUL-ACK

	
	
	'101'
	6th value provided by dl-DataToUL-ACK

	
	
	'110'
	7th value provided by dl-DataToUL-ACK

	
	
	'111'
	8th value provided by dl-DataToUL-ACK




For a PUCCH transmission with HARQ-ACK information, a UE determines a PUCCH resource after determining a set of PUCCH resources for  HARQ-ACK information bits, as described in Subclause 9.2.1. The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1, among the DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH where, for PUCCH resource determination, detected DCI formats are first indexed in an ascending order across serving cells indexes for a same PDCCH monitoring occasion and are then indexed in an ascending order across PDCCH monitoring occasion indexes. 
The PUCCH resource indicator field values map to values of a set of PUCCH resource indexes, as defined in Table 9.2.3-2, provided by ResourceList for PUCCH resources from a set of PUCCH resources provided by PUCCH-ResourceSet with a maximum of eight PUCCH resources. 



For the first set of PUCCH resources and when the size  of resourceList is larger than eight, when a UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a last DCI format 1_0 or DCI format 1_1 in a PDCCH reception, among DCI formats 1_0 or DCI formats 1_1 with a value of the PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, the UE determines a PUCCH resource with index , , as

	




where  is a number of CCEs in CORESET  of the PDCCH reception for the DCI format 1_0 or DCI format 1_1 as described in Subclause 10.1,  is the index of a first CCE for the PDCCH reception, and  is a value of the PUCCH resource indicator field in the DCI format 1_0 or DCI format 1_1. 
Table 9.2.3-2: Mapping of PUCCH resource indication field values to a PUCCH resource in a PUCCH resource set with maximum 8 PUCCH resources
	PUCCH resource indicator 
	PUCCH resource

	'000' 
	1st PUCCH resource provided by pucch-ResourceId obtained from the 1st value of resourceList

	'001' 
	2nd PUCCH resource provided by pucch-ResourceId obtained from the 2nd value of resourceList

	'010' 
	3rd PUCCH resource provided by pucch-ResourceId obtained from the 3rd value of resourceList

	'011' 
	4th PUCCH resource provided by pucch-ResourceId obtained from the 4th value of resourceList

	'100' 
	5th PUCCH resource provided by pucch-ResourceId obtained from the 5th value of resourceList

	'101' 
	6th PUCCH resource provided by pucch-ResourceId obtained from the 6th value of resourceList

	'110' 
	7th PUCCH resource provided by pucch-ResourceId obtained from the 7th value of resourceList

	'111' 
	8th PUCCH resource provided by pucch-ResourceId obtained from the 8th value of resourceList




























If a UE detects a first DCI format 1_0 or DCI format 1_1 indicating a first resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot and also detects at a later time a second DCI format 1_0 or DCI format 1_1 indicating a second resource for a PUCCH transmission with corresponding HARQ-ACK information in the slot, the UE does not expect to multiplex HARQ-ACK information corresponding to the second DCI format in a PUCCH resource in the slot if the PDCCH reception that includes the second DCI format is not earlier than  symbols  from the beginning of a first symbol of the first resource for PUCCH transmission in the slot where,   and  are defined in subclause 4.1 of [4, TS 38.211] and  corresponds to the smallest SCS configuration among the SCS configurations of the PDCCHs providing the DCI formats and the SCS configuration of the PUCCH. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the second DCI format and for all serving cells with corresponding HARQ-ACK information multiplexed in the PUCCH transmission in the slot, for ,  for ,  for ; otherwise for UE processing capability 1 and SCS configuration ,  for ,  for ,  for ,  for , and for UE processing capability 2 and SCS configuration ,  for ,  for ,  for . 
If a UE transmits HARQ-ACK information corresponding only to a PDSCH reception without a corresponding PDCCH, a PUCCH resource for corresponding PUCCH transmission with HARQ-ACK information is provided by n1PUCCH-AN.





If a UE transmits a PUCCH with HARQ-ACK information using PUCCH format 0, the UE determines values  and  for computing a value of cyclic shift  [4, TS 38.211] where  is provided by initialCyclicShift of PUCCH-format0 or, if initialCyclicShift is not provided, by the initial cyclic shift index as described in Subclause 9.2.1 and  is determined from the value of one HARQ-ACK information bit or from the values of two HARQ-ACK information bits as in Table 9.2.3-3 and Table 9.2.3-4, respectively. 
Table 9.2.3-3: Mapping of values for one HARQ-ACK information bit to sequences for PUCCH format 0
	HARQ-ACK Value
	0
	1

	Sequence cyclic shift
	

	




Table 9.2.3-4: Mapping of values for two HARQ-ACK information bits to sequences for PUCCH format 0
	HARQ-ACK Value
	{0, 0}
	{0, 1}
	{1, 1}
	{1, 0}

	Sequence cyclic shift
	

	

	

	





If a UE transmits a PUCCH with HARQ-ACK information using PUCCH format 1, the UE is provided a value for  by initialCyclicShift of PUCCH-format1.














If a UE transmits a PUCCH with  HARQ-ACK information bits and  bits using PUCCH format 2 or PUCCH format 3 in a PUCCH resource that includes  PRBs, the UE determines a number of PRBs  for the PUCCH transmission to be the minimum number of PRBs, that is smaller than or equal to a number of PRBs  provided respectively by nrofPRBs of PUCCH-format2 or nrofPRBs of PUCCH-format3 and start from the first PRB from the number of PRBs, that results to  and, if , , where , , , and  are defined in Subclause 9.2.5.2. If , the UE transmits the PUCCH over  PRBs.
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