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[bookmark: _Ref521334010]Introduction
For HARQ-ACK enhancements, there are following open issues to be further discussed:
· The effective time of PUCCH cell switching pattern when the state of PUCCH sSCell changes between active/inactive/dormancy
· Joint operation of PUCCH cell switching and PUCCH repetition
· SPS operation with dynamic PUCCH cell switching 
In this contribution, we give our considerations on the above issues.
Discussion
PUCCH cell switching
Time point to apply the PUCCH cell switching pattern
For semi-static PUCCH cell switching, the following was agreed. 
	Agreement
For semi-static PUCCH cell switching, if the alternative PUCCH cell (i.e. PUCCH sCell) is deactivated or the alternative PUCCH Cell is dormant, the UE does not apply time-domain pattern and the UCI is to be transmitted on PCell / SPCell / PUCCH SCell.



In TS38.213, a latest time point is defined for SCell activation/deactivation according to the minimum requirement defined in TS 38.133. UE may apply the corresponding actions in TS 38.321 before the latest time point. A clear the time point from when the PUCCH cell switching pattern is applied/not applied is needed; otherwise gNB and UE may have different understandings on PUCCH transmission cell.
Similarly, a clear time point of when UE applies/does not apply the PUCCH cell switching pattern if the SCell state changes between activation/dormancy should be defined. All these timings should be clearly defined in specification to make sure that gNB and UE have same understanding on PUCCH transmission cell.
	[bookmark: _Toc12021441][bookmark: _Toc20311553][bookmark: _Toc26719378][bookmark: _Toc29894809][bookmark: _Toc29899108][bookmark: _Toc29899526][bookmark: _Toc29917263][bookmark: _Toc36498137][bookmark: _Toc45699163][bookmark: _Toc92093804]4.3	Timing for secondary cell activation / deactivation
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: ], except for the following:
-	the actions related to CSI reporting on a serving cell that is active in slot [image: ]
-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: ]
-	the actions related to CSI reporting on a serving cell which is not active in slot [image: ]that the UE applies in the earliest slot after [image: ] in which the serving cell is active.
The value of [image: ] is  where slot n+m is a slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception as described in clause 9.2.3 and [image: ] is a number of slots per subframe for the SCS configuration [image: ] of the PUCCH transmission as defined in [4, TS 38.211].
With reference to slots for PUCCH transmissions, if a UE receives a deactivation command [11, TS 38.321] for a secondary cell ending in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: ]. 
If the sCellDeactivationTimer associated with the secondary cell expires in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in the first slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.



The time points of when UE applies the PUCCH cell switching pattern for different cases are discussed as below:
1. SCell turns from inactive to active
According to 38.213, with reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command for a secondary cell ending in slot n, the UE applies the corresponding actions in TS 38.321 no later than the minimum requirement defined in TS 38.133 and no earlier than slot [image: ], except for the actions related to CSI reporting and sCellDeactivationTimer as highlighted in yellow. It is not clear from when UE should apply PUCCH cell switching time-domain pattern.

   
[bookmark: _Ref95469715]Figure 1: SCell activation/deactivation timeline
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]As shown in Figure 1, after UE receives a MAC CE for SCell activation, SCell may be activated between slot n+k and the lastest time according to the requirement in 38.133. For PUCCH cell switching, UE cannot transmit PUCCH on sSCell until SCell is active so that UE cannot apply the PUCCH cell switching time-domain pattern from slot n+m or slot [image: ]. Between slot [image: ] and the latest time defined according to minimum requirement defined in TS 38.133, a clear time point needs to be defined to apply PUCCH cell switching time-domain pattern since otherwise gNB and UE may have different understandings on PUCCH transmission cell. It is proposed that UE applies the PUCCH cell switching time-domain pattern from the first PCell slot when SCell is active, which is determined based on the minimum requirement defined in TS 38.133.
2. SCell turns from active to inactive
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]With reference to slots for PUCCH transmissions, if a UE receives a deactivation command for the SCell, the UE applies the corresponding actions in TS 38.321 no later than the minimum requirement defined in TS 38.133, except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: ], as highlighted in cyan. 
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]Since UE is not able to transmit on SCell after slot  in which UE feedback HARQ-ACK for the deactivation MAC CE, UE should stop applying PUCCH cell switching time-domain pattern after slot . However, gNB needs processing time to decode the HARQ-ACK. Hence, it is proposed that UE stops applying PUCCH cell switching time-domain pattern from slot , which is similar as the actions related to CSI reporting on an activated serving cell . 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]If the sCellDeactivationTimer associated with the SCell expires in slot n, the UE applies the corresponding actions in TS 38.321 no later than the minimum requirement defined in TS 38.133, except for the actions related to CSI reporting on an activated serving cell, as highlighted in pink. Similarly, since UE cannot transmit on SCell after sCellDeactivationTimer expires, it is proposed that the UE should stop applying the PUCCH cell switching time-domain pattern from the first PCell slot that is after slot  where  is the SCS configuration for PDSCH reception on the secondary cell, as for actions related to CSI reporting on an activated serving cell.
3. SCell turns from active to dormancy
For SCell dormancy, the following is defined in 38.213:
	UE detects a DCI format with SCell dormancy indication that indicates an active DL BWP change for an Scell in slot n of primary cell, the UE is not required to receive or transmit in the SCell during a time duration specified in [10, TS 38.133].


It can be seen that UE is not able to transmit on SCell after the DCI indicating SCell dormancy, but processing time is needed for UE to decode the DCI and change PUCCH transmission to PCell/PSCell/PUCCH SCell. It can be defined that the PUCCH cell switching time-domain pattern is invalid from the first PCell slot after slot , where slot n is the slot indicated for PUCCH transmission with HARQ-ACK information corresponding to the DCI and  is a number of slots per subframe for the SCS configuration  of the PUCCH transmission, similar as the case of SCell deactivation due to time expiration.
In addition, in order to ensure that the HARQ-ACK corresponding to DCI indicating SCell dormancy can be received by gNB, UE is not expected to be indicated to transmit the corresponding HARQ-ACK on SCell. As illustrated in Figure 2, gNB sends a DCI indicating SCell dormancy in slot#0 on PCell, then gNB should not indicating corresponding HARQ-ACK in slot#2 since UE cannot transmit on SCell in slot#2,


[bookmark: _Ref95474118]Figure 2: PUCCH cell for transmitting HARQ-ACK corresponding to dormancy indication 
4. SCell turns from dormancy to active
When UE detects a DCI format indicating SCell from dormancy to active, UE is able to transmit on SCell after a time duration specified in [10, TS 38.133]. Hence, UE could apply the PUCCH cell switching time-domain pattern from the first PCell slot after the time duration specified in [10, TS 38.133]. 
Proposal 1: For semi-static PUCCH carrier switching, UE applies PUCCH cell switching pattern based on the following time point:
· If UE receives in a PDSCH an activation command for the SCell ending in slot n, UE applies the PUCCH cell switching time-domain pattern from the first PCell slot after SCell is active, where the active timing is determined based on the minimum requirement defined in [10, TS 38.133].
· If UE receives in a PDSCH a deactivation command for the SCell ending in slot n, the UE would not apply the PUCCH cell switching time-domain pattern from slot n, where slot  is defined in section 4.3 of TS38.213.
· If the sCellDeactivationTimer associated with the SCell expires in slot n, the UE would not apply the PUCCH cell switching time-domain pattern from the first PCell slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.
· If UE detects a DCI indicating SCell dormancy, the UE would not apply the PUCCH cell switching time-domain pattern from the first PCell slot after slot , where slot  is the slot indicated for PUCCH transmission with HARQ-ACK information corresponding to the DCI and is the SCS configuration for the PUCCH.
· If UE detects a DCI indicating SCell from dormancy to active, the UE apply the PUCCH cell switching time-domain pattern from the first PCell slot after the time duration specified in [10, TS 38.133].
Simultaneous configuration of PUCCH cell switching and PUCCH repetition
Simultaneous configuration of PUCCH cell switching and PUCCH repetition was discussed in several meetings, and no consensus has been achieved. Considering that PUCCH repetition is configured per PUCCH format/resource, not supporting simultaneous configuration means PUCCH cell switching cannot be configured in case any PUCCH format/resource is configured with PUCCH repetition, which would impose a big restriction to gNB configuration making the feature of PUCCH cell switching much less useful in practice. 
During the discussion in last meeting, most companies agreed to support simultaneous configuration and all the PUCCH repetitions are transmitted on the same PUCCH cell. The main concern from the objecting company was that the latency performance might be worse than doing nothing (Rel-16), which contradicts with the motivation to introduce PUCCH cell switching. However, a smart gNB would not decrease the performance compared to R16, it could configure a reasonable PUCCH cell switching pattern and ensure that the performance of all PUCCH with/without repetitions to transmit on PCell is equal to R16 for semi-static PUCCH cell switching. More analysis is given below.
Simultaneous configuration of dynamic PUCCH cell switching and PUCCH repetition
For dynamic PUCCH cell switching, the PUCCH cell indication in the DCI scheduling the PUCCH can be applied for all the PUCCH repetitions. According to the following conclusion agreed in last meeting, there should be no PUCCH on PCell /SPCell / PUCCH SCell slot if a PUCCH repetition is scheduled on PUCCH sSCell slot which overlap with the PCell /SPCell / PUCCH SCell slot. Hence, no PUCCH cell switching would happen during the PUCCH repetition and no additional latency is introduced.
	Conclusion
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI of a certain PHY priority on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK of the same or different PHY priority on the dynamically indicated alternative PUCCH cell.


[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Hence, we propose to support simultaneous configuration of dynamic PUCCH cell switching and PUCCH repetition, and the PUCCH cell indication in the DCI scheduling the PUCCH is applicable for all the PUCCH repetitions.
Proposal 2: For simultaneous configuration of dynamic PUCCH cell switching and PUCCH repetition, the PUCCH cell indication in the DCI scheduling the PUCCH is applicable for all the PUCCH repetitions.
Simultaneous configuration of semi-static PUCCH cell switching and PUCCH repetition
[bookmark: OLE_LINK13][bookmark: OLE_LINK18]If semi-static PUCCH cell switching and PUCCH repetition is configured simultaneously, supporting changing the PUCCH cell for each PUCCH repetition could reduce the latency, but there are some issues to be discussed. Firstly, more scheduling limitations are introduced, such as gNB should allocate PUCCHs over the two PUCCH cells associated with the same PRI and with the same number of REs or limit the number of UCI bits to avoid using polar coding. Secondly, it is not clear how to determine the resource for CSI/SR on the other PUCCH cell, additional rules should be considered for CSI/SR. Thirdly, the slot length may be different on different PUCCH cells, and additional rules would complicate the design.
Hence, we prefer not to support a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition. In addition, following the Rel-16 operation, a PUCCH slot mapped to different PUCCH cell can be considered as invalid for PUCCH repetition and the PUCCH repetition is deferred to keep the PUCCH performance.
Proposal 3: For simultaneous configuration of semi-static PUCCH cell switching and PUCCH repetition, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported, and a PUCCH slot mapped to a different PUCCH cell is considered as invalid for PUCCH repetition and the PUCCH repetition is deferred.
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]Joint operation of dynamic PUCCH cell switching and SPS HARQ-ACK
For dynamic PUCCH cell switching, it was agreed in RAN1#106-e meeting that the dynamic target carrier indication is applied to the following cases. At that time, HARQ-ACK for the first SPS PDSCH was considered to be indicated by DCI, which is the same as dynamic HARQ-ACK.
	Agreement
In addition to HARQ-Ack of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier, the dynamic target carrier indication also applies to:
· HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
· HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size and Rel-17 one-shot triggering for HARQ-Ack retransmission based on the indication in the triggering DCI
· FFS: Additional cases


However, in RAN1#108-e meeting, PUCCH resource selection for the first SPS PDSCH was discussed and the following agreement was achieved with the understanding that the PUCCH resource for HARQ-ACK of the first SPS PDSCH is configured as for HARQ-ACK of the subsequent SPS PDSCHs. 
	Agreement
The TP for SPS PDSCH activation and PUCCH resource selection for the 1st SPS PDSCH is endorsed in R1-2202898 (TS38.213, Rel-16, CR#0286, Cat. F), R1-2202899 (TS38.213, Rel-17, CR#0287, Cat. A).



Hence, for joint operation of dynamic PUCCH cell switching and SPS HARQ-ACK, the HARQ-ACK of SPS PDSCH can be transmitted PCell/SPCell/PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI.
Proposal 4: For joint operation of dynamic PUCCH cell switching and SPS HARQ-ACK, HARQ-ACK of SPS PDSCH (including the first SPS PDSCH after activation DCI) is transmitted PCell/SPCell/PUCCH-SCell.
Correction on HARQ timing in 38.213
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]For HARQ timing defined in section 9.2.3 of TS38.213, the definition of slot  is given by the following paragraph. It has different definitions based on whether subslotLengthForPUCCH is provided. Hence, the additional definitions of slot  in the following paragraphs are not correct and should be removed. 
	If the UE is provided subslotLengthForPUCCH,  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.



Proposal 5: Adopt the following TP for section 9.2.3 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567][bookmark: _Toc29917304][bookmark: _Toc36498178][bookmark: _Toc45699204][bookmark: _Toc99993823]9.2.3	UE procedure for reporting HARQ-ACK
In this clause, for the purpose of determining a PUCCH resource for a PUCCH transmission in a slot using a PUCCH resource indicator field in a DCI format that schedules a PDSCH reception, and for the purpose of determining the slot for the PUCCH transmission, a UE is assumed to generate HARQ-ACK information regardless of whether or not the PDSCH reception provides a transport block for a HARQ process with disabled HARQ-ACK information as indicated by HARQ-feedbackEnabling-disablingperHARQprocess, if provided. The UE determines a number of HARQ-ACK information bits  as described in clauses 9.1 through 9.1.5 and a corresponding set of PUCCH resources as described in clause 9.2.1.
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 SCS configuration of PUCCH transmission , to {7, 8, 12, 16, 20, 24, 28, 32} for , and to {13, 16, 24, 32, 40, 48, 56, 64} for . For a unicast DCI format, other than DCI format 1_0 or requesting Type-3 HARQ-ACK codebook report without scheduling a PDSCH reception as described in clause 9.1.4, 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-ACK-DCI-1-2, or dl-DataToUL-ACK-r17 as defined in Table 9.2.3-1. If the DCI format indicates a cell for the PUCCH transmission, as described in clause 9.A, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the cell; otherwise, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the PCell. For DCI format 4_1, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK-MulticastDciFormat4_1 or, if dl-DataToUL-ACK-MulticastDciFormat4_1 is not provided, by {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 4_2, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2.
If the UE is provided subslotLengthForPUCCH,  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.
For a SPS PDSCH reception ending in DL slot , the UE transmits the PUCCH in UL slot  where  is the last UL slot for PUCCH transmission that overlaps with slot  and  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 DL slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot  where  is the last UL slot for PUCCH transmission that overlaps with slot  and  is 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-MulticastDciFormat4_1.
[bookmark: _Hlk39321600]If the UE detects a DCI format scheduling a number of PDSCH receptions ending in DL slot  or if the UE detects a DCI format generating a HARQ-ACK information bit and does not schedule a PDSCH reception through a PDCCH reception ending in DL slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot , where  is the last UL slot for PUCCH transmission that overlaps with slot  and  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-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-MulticastDciFormat4_1. 
------------------------------------------------------ End of text proposal ------------------------------------------------------
Conclusion
In this contribution, we discuss remaining issues for HARQ-ACK feedback enhancements and give the following proposals.
Proposal 1: For semi-static PUCCH carrier switching, UE applies PUCCH cell switching pattern based on the following time point:
· If UE receives in a PDSCH an activation command for the SCell ending in slot n, UE applies the PUCCH cell switching time-domain pattern from the first PCell slot after SCell is active, where the active timing is determined based on the minimum requirement defined in [10, TS 38.133].
· If UE receives in a PDSCH a deactivation command for the SCell ending in slot n, the UE would not apply the PUCCH cell switching time-domain pattern from slot n, where slot  is defined in section 4.3 of TS38.213.
· If the sCellDeactivationTimer associated with the SCell expires in slot n, the UE would not apply the PUCCH cell switching time-domain pattern from the first PCell slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.
· If UE detects a DCI indicating SCell dormancy, the UE would not apply the PUCCH cell switching time-domain pattern from the first PCell slot after slot , where slot  is the slot indicated for PUCCH transmission with HARQ-ACK information corresponding to the DCI and is the SCS configuration for the PUCCH.
· If UE detects a DCI indicating SCell from dormancy to active, the UE apply the PUCCH cell switching time-domain pattern from the first PCell slot after the time duration specified in [10, TS 38.133].
Proposal 2: For simultaneous configuration of dynamic PUCCH cell switching and PUCCH repetition, the PUCCH cell indication in the DCI scheduling the PUCCH is applicable for all the PUCCH repetitions.
Proposal 3: For simultaneous configuration of semi-static PUCCH cell switching and PUCCH repetition, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported, and a PUCCH slot mapped to a different PUCCH cell is considered as invalid for PUCCH repetition and the PUCCH repetition is deferred.
Proposal 4: For joint operation of dynamic PUCCH cell switching and SPS HARQ-ACK, HARQ-ACK of SPS PDSCH (including the first SPS PDSCH after activation DCI) is transmitted PCell/SPCell/PUCCH-SCell.
Proposal 5: Adopt the following TP for section 9.2.3 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.3	UE procedure for reporting HARQ-ACK
In this clause, for the purpose of determining a PUCCH resource for a PUCCH transmission in a slot using a PUCCH resource indicator field in a DCI format that schedules a PDSCH reception, and for the purpose of determining the slot for the PUCCH transmission, a UE is assumed to generate HARQ-ACK information regardless of whether or not the PDSCH reception provides a transport block for a HARQ process with disabled HARQ-ACK information as indicated by HARQ-feedbackEnabling-disablingperHARQprocess, if provided. The UE determines a number of HARQ-ACK information bits  as described in clauses 9.1 through 9.1.5 and a corresponding set of PUCCH resources as described in clause 9.2.1.
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 SCS configuration of PUCCH transmission , to {7, 8, 12, 16, 20, 24, 28, 32} for , and to {13, 16, 24, 32, 40, 48, 56, 64} for . For a unicast DCI format, other than DCI format 1_0 or requesting Type-3 HARQ-ACK codebook report without scheduling a PDSCH reception as described in clause 9.1.4, 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-ACK-DCI-1-2, or dl-DataToUL-ACK-r17 as defined in Table 9.2.3-1. If the DCI format indicates a cell for the PUCCH transmission, as described in clause 9.A, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the cell; otherwise, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the PCell. For DCI format 4_1, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK-MulticastDciFormat4_1 or, if dl-DataToUL-ACK-MulticastDciFormat4_1 is not provided, by {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 4_2, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2.
If the UE is provided subslotLengthForPUCCH,  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.
For a SPS PDSCH reception ending in DL slot , the UE transmits the PUCCH in UL slot  where  is the last UL slot for PUCCH transmission that overlaps with slot  and  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 DL slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot  where  is the last UL slot for PUCCH transmission that overlaps with slot  and  is 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-MulticastDciFormat4_1.
If the UE detects a DCI format scheduling a number of PDSCH receptions ending in DL slot  or if the UE detects a DCI format generating a HARQ-ACK information bit and does not schedule a PDSCH reception through a PDCCH reception ending in DL slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot , where  is the last UL slot for PUCCH transmission that overlaps with slot  and  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-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-MulticastDciFormat4_1. 
------------------------------------------------------ End of text proposal ------------------------------------------------------
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