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	Reason for change:
	For HARQ-ACK, the PUCCH for HARQ-ACK is transmitted in UL slot n+k, where k is indicated in the DCI, and n is determined based on PDSCH. When DL and UL have different numerology, two different interpretations existed in the history of RAN1 discussions. This following was concluded in RAN1#104b-e:
Conclusion:
· For HARQ-ACK timing in Rel-15, in case UL SCS is larger than DL SCS, there are two different interpretations:
· Interpretation 1: k = 0 corresponds to the last UL slot that overlaps with the PDSCH
· Interpretation 2: k = 0 corresponds to the last UL slot that overlaps with the DL slot for the PDSCH
· Further discuss this issue for Rel-16 in future meetings.
The issue was discussed in RAN1#105 that led to the following Working Assumption due to lack of consensus on sub-slot based PUCCH transmission on adopting interpretation 2 for sub-slot based PUCCH as well:
Working Assumption
For HARQ-ACK timing in Rel-16 with slot-based HARQ-ACK feedback, in case UL SCS is larger than DL SCS, k = 0 corresponds to the last UL slot that overlaps with the DL slot for the PDSCH.
· Further discuss the HARQ-ACK timing for sub-slot-based HARQ-ACK feedback
· FFS specification impact

For the sub-slot based HARQ-ACK feedback, the specification is clear that the slot carrying PUCCH (referred to UL slot) is replaced by the sub-slot. Applying the same principle, i.e. interpretation 2, implies that in this case, k = 0 corresponds to the last UL (sub-)slot that overlaps with the DL slot for the PDSCH.
We confirm the Working assumption to resolve the issue for both slot-based and sub-slot based using the same approach, i.e. interpretation 2.
For determining HARQ-ACK timing, the specification refers to a slot that carries PDSCH or PUCCH as DL or UL slot, respectively. A DL or UL slot can include only DL or UL transmission while a slot that includes PDSCH or PUCCH, can include other UL or DL transmissions. Hence, it is inaccurate and unnecessary to associate the terms “DL” or “UL” to a slot that includes PDSCH or PUCCH, respectively.

	
	

	Summary of change:
	Clarify that for the HARQ-ACK timing, k = 0 corresponds to the last UL (sub-)slot that overlaps with the DL slot for the PDSCH.
Remove DL or UL slot.

	
	

	Consequences if not approved:
	The specification would be ambiguous and would allow two different procedures for determining the HARQ-ACK feedback timing. Additionally, one procedure would result in improper construction of Type-1 HARQ-ACK codebook in case of different numerologies between DL and UL.
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	Other comments:
	Isolated impact analysis:
If the gNB implements the CR but the UE does not, the gNB may not understand the UE behavior.
If the UE implements the CR but the gNB does not, the gNB may not understand the UE behavior.
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This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE does not expect to be configured with pdsch-HARQ-ACK-Codebook = semi-static for a codebook if a UE is provided subslotLength-ForPUCCH for the codebook.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. 
If a UE is not provided pdsch-HARQ-ACK-OneShotFeedback, the UE does not expect to receive a PDSCH scheduled by a DCI format that the UE detects in any PDCCH monitoring occasion and includes a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value from dl-DataToUL-ACK-r16.
If the UE is provided pdsch-AggregationFactor-r16 in SPS-Config 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 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 a UL slot overlapping with the end of the PDSCH reception in DL slot  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 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. 
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A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot per priority index, if the UE is not provided ackNackFeedbackMode = separate. 
For DCI format 1_0, the PDSCH-to-HARQ_feedback timing indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8}. For a DCI format, other than DCI format 1_0, scheduling a PDSCH reception or a SPS PDSCH release, the PDSCH-to-HARQ_feedback timing indicator field values, if present, map to values for a set of number of slots provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2, as defined in Table 9.2.3-1. 
For a SPS PDSCH reception ending in slot [image: ], the UE transmits the PUCCH in slot  where  is provided by the PDSCH-to-HARQ_feedback timing indicator field, if present, in a DCI format activating the SPS PDSCH reception. 
If the UE detects a DCI format that does not include a PDSCH-to-HARQ_feedback 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, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2.
[bookmark: _Hlk39321600]With reference to slots for PUCCH transmissions, if the UE detects a DCI format scheduling a PDSCH reception ending within a slot that overlaps with slot  or if the UE detects a DCI format indicating a SPS PDSCH release or indicating SCell dormancy through a PDCCH reception ending within a slot that overlaps with slot , or if the UE detects a DCI format that requests Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception through a PDCCH reception ending within a slot that overlaps with slot , as described in clause 9.1.4, 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_feedback timing indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2.  corresponds to the last slot of the PUCCH transmission that overlaps with the slot with the PDSCH reception or with the PDCCH reception within in case of SPS PDSCH release or in case of SCell dormancy indication or in case of the DCI format that requests Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception. 
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