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Introduction
In RAN1 #108-e, most of the details for HARQ-ACK enhancements for IIoT/URLLC have been completed. In this contribution, the remaining issues of HARQ-ACK are discussed.
[bookmark: _Ref178064866]Discussion
Support (whether / how) of PUCCH repetition for dynamic & semi-static PUCCH cell switching
For semi-static PUCCH cell switching and PUCCH repetition, there were two alternatives under discussion on how the target PUCCH cell is determined/used for different PUCCH repetitions as described below as Alt.1 and Alt. 2A.
Mod Proposal 6.2.7/6.7.1: For semi-static PUCCH cell switching with PUCCH repetition, further down-select from the following two alternatives: 
· Alt. 1: The target cell is determined for each PUCCH repetition individually (i.e., switching within the repetition bundle supported)
1. If more than one slot on the PUCCH-sSCell overlaps with a slot on the PCell, all slots where the PUCCH can be transmitted on the PUCCH-sSCell are used
2. PUCCH resources corresponding to PUCCH repetitions other than the first PUCCH repetition are determined from the determined PUCCH cell based on the PRI in the (activated) DCI corresponding to the PUCCH
3. A UE does not expect different number of REs in the PUCCH resources to transmit the repetition
4. UE expects that PUCCH resources from PCell/SPCell/PUCCH SCell and PUCCH sScell have the same number of symbols for each PUCCH repetition
· Alt. 2A: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions, i.e., the repetition is postponed as in Rel-16.

Alt.1 may seem like a natural solution since the UE is already configured with semi-static time domain pattern to follow for PUCCH transmission in each slot. However, there are few issues that make this alternative very complicated. Part of these complications are intended to be handled by the additional conditions listed under Alt 1 in the proposal above. These conditions not only complicate the PUCCH cell switching operations and result in another mode of operation that diverges from PUCCH cell switching operation when a PUCCH is not subject to repetition, but also are not enough to make the feature work as we explain in the following:
· Condition 1 in Alt. 1: This condition clearly contradicts with the specified procedure where only the 1st slot in the PUCCH sCell is assumed.
· Condition 2 in Alt 1: PUCCH resources are configured independently for two cells. That means there is no guarantee that a PUCCH resource on PCell/SPCell/PUCCH Scell would map to the “same” PUCCH resource on PUCCH sScell, if the same PRI or even the same PUCCH resource index is assumed. Any procedure based on such assumption (i.e. using the same PRI or resource index), effectively leads to enforcing restriction on gNB and not acceptable. Therefore, we have to define the procedures that if same PRI or PUCCH resource index result in different PUCCH resources. This leads us to the task of defining UE behavior when PUCCH resources are different.
· Condition 3 & 4 in Alt 1: It seems these conditions aim to make two PUCCH resources as similar as possible. There are multiple issues with this approach:
· First, these two conditions clearly impose restrictions on gNB for configuration and forces coordination.
· Second, the condition of having same number of symbols and REs for two PUCCH resources is not enough. PUCCH formats are associated to different payload size, meaning that PUCCH formats 0 and 1 are used for maximum 2 bits as opposed to PUCCH formats 2, 3 and 4 that can only be used for UCI size of more than 2 bits. Therefore, we need to specify the behavior if these two PUCCH resources support different payload ranges, for example, a PUCCH format 0 on PCell/SPCell/PUCCH Scell is mapped to a PUCCH format 2 on PUCCH sScell.
· Thirdly, unless all the parameters of these two PUCCH resources are not identical, the UE has to prepare different PUCCHs for transmission that is quite counter-intuitive with the spirit of repetition from complexity point of view. When a transmission is repeated, the same transmission is reused and repeated. It is quite strange that for realizing Alt 1, not only force the UE to prepare different transmission (although they carry the same content in terms of UCI), but also add complexity at the receiver and gNB side to make any use of these different transmissions.
· Forth, even if all the parameters of these two PUCCH resources are identical, due to the support of dynamic repetition in Rel-17, the PUCCH resource on the switched cell may be not associated to repetition. Hence, a new behavior is needed to be defined to assume repetition.

Therefore, to make Alt 1 to work the final design would suffer from at least the following consequences:
· impose identical PUCCH resource configurations in PUCCH config for both cells, and/or
· impose restrictions on gNB regarding configuration and resource management to make it work, and/or
· add complexity at UE and gNB implementation to make it work, and/or
· specify another a mode of PUCCH cell switching, and/or
· specify another mode of repetition

None of these consequences are justified for the argument of reducing latency by using both cells for repetition where the act of repetition increases the latency. 
Therefore, Alt. 2A appears to be simpler. The same PUCCH resource can be used for PUCCH repetition on the target PUCCH cell determined for the first repetition. Since PUCCH repetition has built-in deferral, there should be no issue with having full PUCCH repetition transmitted in valid slots on the target PUCCH cell determined for the first repetition.  Neither of the complications of Alt 1 would be needed for this alternative. Therefore, we strongly support Alt 2A.
[bookmark: _Toc101718390][bookmark: _Toc101775687][bookmark: _Toc101772928]For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported. That means that a PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions, i.e., the repetition is postponed as in Rel-16 (Alt 2A). Adopt Text Proposal 1 for clause 9.A in TS 38.213 accordingly.

Although we strongly support Alt 2A based on the arguments above, in case there is no consensus to support Alt 2A, we believe that we should conclude that PUCCH cell switching does not occur during repetition, instead of a conclusion that disallows joint configuration of semi-static PUCCH cell switching and PUCCH repetition.  
Because the contentious issue is “when cell switching happens during a repetition”. If there is no cell switching during the repetition, even if PUCCH cell switching is configured, the repetition operation would be unaffected and vice-versa. This depends on the configuration of the time pattern for repetition, as well as when a PUCCH resource subject to repetition (by RRC or DCI indication) is intended to be transmitted during the time that PUCCH cell is switched. Therefore, it is unreasonable to disallow joint operations of these two features by configuration when they may not be jointly operating. Therefore, we strongly recommend adopting the following proposal in case there is no consensus to support Alt 2A.

[bookmark: _Toc101718391][bookmark: _Toc101775688][bookmark: _Toc101772929]If there is no consensus to support Alt. 2A, specify that a UE is not expected to switch the cell for PUCCH transmission during the repetition of a PUCCH resource. Adopt Text Proposal 2 for clause 9.A in TS 38.213 accordingly.
Text proposals for Proposals 1 and 2
· [bookmark: _Toc101775689]Text proposal 1 for clause 9.A in TS 38.213 and related CR cover page information

	

	
	

	Reason for change:
	The UE behaviour is not defined when a UE is provided with a PUCCH-sSCell by pucch-sSCell to enable PUCCH cell switching and a PUCCH transmission is subject to the repetition. For transmission of a PUCCH with repetition, if the cell for PUCCH transmission changes other cell (i.e. to PCell or PUCCH-sScell from PUCCH-sScell or PCell, respectively), after the first repetition and before the last repetition, it is not specified how to perform the PUCCH transmission on the other cell due to independent PUCCH-Config on PCell and PUCCH-sScell.   

	
	

	Summary of change:
	[Change based on Proposal 1, Alt 2A]The behaviour is defined to specify that the repetitions of a PUCCH would be transmitted on the same cell as the first repetition following the procedures specified in clause 9.2.6 irrespective of changing the cell after the first repetition of the PUCCH transmission due to PUCCH cell switching.

	
	

	Consequences if not approved:
	Undefined UE behaviour for a PUCCH transmission with repetitions when the cell for PUCCH transmission changes to PCell or PUCCH-sScell from PUCCH-sScell or PCell, respectively, after the first repetition and before the last repetition of the PUCCH transmission.

	
	


==================== Start of Text Proposal 1 for Clause 9.A in TS 38.213V17.1.0 =====================
9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell. If the UE would transmit a PUCCH with repetitions as described in clause 9.2.6, with respect to the cell for any repetition of the PUCCH transmission the procedures in clause 9.2.6 are applicable assuming the cell corresponding to the first repetition of the PUCCH transmission as the cell for remaining repetitions of the PUCCH transmission.
<unchanged text omitted>
==================== End of Text Proposal 1 for Clause 9.A in TS 38.213 V17.1.0 =====================

· [bookmark: _Toc101775690]Text proposal 2 for clause 9.A in TS 38.213 and related CR cover page information
	· 
	

	Reason for change:
	The UE behaviour is not defined when a UE is provided with a PUCCH-sSCell by pucch-sSCell to enable PUCCH cell switching and a PUCCH transmission is subject to the repetition. For transmission of a PUCCH with repetition, if the cell for PUCCH transmission changes other cell (i.e. to PCell or PUCCH-sScell from PUCCH-sScell or PCell, respectively), after the first repetition and before the last repetition, it is not specified how to perform the PUCCH transmission on the other cell due to independent PUCCH-Config on PCell and PUCCH-sScell.     

	
	

	Summary of change:
	[Change based on Proposal 2, when Alt 2A is not agreed] The behaviour is defined to specify that for a PUCCH transmission with repetition the UE is not expected a cell change respective to any repetition of the PUCCH transmission after the first repetition of the PUCCH transmission including the last repetition of the PUCCH transmission.

	
	

	Consequences if not approved:
	Undefined UE behaviour for a PUCCH transmission with repetitions when the cell for PUCCH transmission changes to PCell or PUCCH-sScell from PUCCH-sScell or PCell, respectively, after the first repetition and before the last repetition of the PUCCH transmission.

	
	


==================== Start of Text Proposal 2 for Clause 9.A in TS 38.213 V17.1.0 =====================
9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
[bookmark: _Toc101775691]A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell. If the UE would transmit a PUCCH with repetitions as described in clause 9.2.6, with respect to the cell for any repetition of the PUCCH transmission, the procedures in clause 9.2.6 are applicable when the UE is not expected the cell corresponding to the first repetition of the PUCCH transmission to be different from the cell for remaining repetitions of the PUCCH transmission.
 <unchanged text omitted>
==================== End of Text Proposal 2 for Clause 9.A in TS 38.213 V17.1.0 =====================

SPS HARQ operation with dynamic PUCCH cell switching
[bookmark: _Hlk93167846]During the last meeting, for SPS operation with dynamic PUCCH cell switching different options were considered for discussion. As it can be observed from the formulation of these options, as well as the discussions from the last meeting, the major reason for having different options was underlying diverge views on whether the HARQ-ACK for the 1st SPS PDSCH is treated differently than all other SPS PDSCH HARQ-ACK with respect to corresponding PUCCH transmission.  
	· Option 1: For dynamic PUCCH cell switching, the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. Only the HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI uses the PUCCH cell based on the indication in the activation DCI (based on the earlier agreement). 
· The UE does not expected to be dynamically indicated for PUCCH transmission on the PUCCH sSCell in the SPS activation DCI in a slot overlapping with a PUCCH slot with UCI on PCell / SPCell / PUCCH-SCell slot. 
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the PUCCH sScell.
· Option 2: For dynamic PUCCH cell switching, the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. Only the HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI uses the PUCCH cell based on the indication in the activation DCI (based on the earlier agreement). 
· The UE does not expected to be dynamically indicated for PUCCH transmission on the PUCCH sSCell in the SPS activation DCI. 
· Option 3: For dynamic PUCCH cell switching, the HARQ-ACK of SPS PDSCH without associated DCI (including the first SPS PDSCH activated by Activation DCI) is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI 
· Note: This changes an earlier agreement in terms of handling for the first SPS PDSCH activated by Activation DCI
· Option 4: For dynamic PUCCH cell switching, all PUCCH transmissions with HARQ-ACK for SPS PDSCH receptions of a SPS configuration are on the cell indicated by the DCI format activating the SPS PDSCH receptions.




Fortunately, the underlying issue was discussed under email discussion [108-e-NR-CRs-02] Issue#3 SPS PDSCH activation and PUCCH resource selection for the 1st SPS PDSCH, as part of Rel-15 maintenance issues during the last meeting. The discussion was concluded by the end of the meeting and the following was agreed which basically clarifies that the HARQ-ACK for the 1st SPS PDSCH is treated differently than all other SPS PDSCH HARQ.ACK with respect to corresponding PUCCH transmission.
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).
Based on the outcome of [108-e-NR-CRs-02], the only viable option clearly is Option 3 or 4 where Option 3 is equivalent to Option 4 but has a different formulation due to pending issue discussed under [108-e-NR-CRs-02] at the time it was formulated. Therefore, we propose to consider Option 4 to have a consistent operation regarding DL SPS even when PUCCH carrier switching is enabled.

[bookmark: _Toc101718392][bookmark: _Toc101775692][bookmark: _Toc101772930]For dynamic PUCCH cell switching, all PUCCH transmissions with HARQ-ACK for SPS PDSCH receptions of a SPS configuration are on the cell indicated by the DCI format activating the SPS PDSCH receptions (i.e. Option 4). No specification change is needed.
PDSCH processing time for PUCCH carrier switching
In this section, the impact of PUCCH carrier switching to PDCCH processing time is discussed. As a reference, the PDSCH processing time is specified in TS 38.214 section 5.3, as shown below. 

	TS 38.214 V17.1.0
[bookmark: _Toc11352135][bookmark: _Toc20318025][bookmark: _Toc27299923][bookmark: _Toc29673194][bookmark: _Toc29673335][bookmark: _Toc29674328][bookmark: _Toc36645558][bookmark: _Toc45810603][bookmark: _Toc100147408]5.3	UE PDSCH processing procedure time

If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and Koffset, if configured, and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is assumed to be transmitted 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, and κ is defined in clause 4.1 of [4, TS 38.211]. 



[bookmark: _Hlk101687479]In summary, the PDSCH processing time is given by , and denotes the minimum gap between the end of the reception of the last symbol of the PDSCH and the beginning of corresponding PUSCH/PUCCH with HARQ-ACK, using µ = min(µPDCCH, µPDSCH, µUL), which is also used to derive N1.
· µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, 
· µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and 
· µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted.

For Rel-15 and Rel-16, the cell for PUCCH carrying HARQ-ACK is fixed, i.e., the primary cell of the PUCCH group (i.e., PCell for primary PUCCH group, PUCCH-SCell for secondary PUCCH group). Value µUL does not change once the primary cell of the PUCCH group is RRC configured. Thus, µUL does not vary between adjacent PDSCHs; PDSCH processing time  does not vary. This ensures that PDSCH processing pipeline can process a series of PDSCH sequentially without stalling.
In contrast, when PUCCH carrier switching is introduced in Rel-17, then µUL vary according to PUCCH carrier that the HARQ-ACK is expected to be transmitted on, when PCell and PUCCH-sSCell have different subcarrier spacing. This causes µUL to vary from one PDSCH to another PDSCH, leading to the PDSCH processing time  to vary. This can cause PDSCH processing pipeline issue in the UE. 
This is illustrated with an example below. In Table 1 calculation below, UE processing latency capability 1 is assumed, together with dmrs-AdditionalPosition ≠ 'pos0' (i.e., using front-loaded DMRS and additional DMRS). These gives N1 value of: N1=13 for 15kHz (assume DMRS position l1≠12), N1=13 for 30kHz. It is also assumed that d1,1=0, and d2 = 0, =0. With these assumptions, Tproc,1 can be calculated by: , where Tc is the basic time unit of NR.
Table 1.  for various PDSCH scheduling cases, where the primary cell (‘p’) uses SCS=30 KHz (i.e., µ=1), and PUCCH-sSCell (‘s’) uses SCS=15 KHz (i.e., µ=0).
	
	 Cell for PDCCH (µPDCCH)
	Cell for PDSCH (µPDSCH)
	Cell for PUCCH (µUL)
	 µ=min(µPDCCH, µPDSCH, µUL) 
	Tproc,1 (ms)


	PCell for HARQ-ACK
	p (µPDCCH=1)
	p (µPDSCH=1)
	p 
(µUL=1)
	1
	T11=0.464

	PUCCH-sSCell for HARQ-ACK
	p (µPDCCH=1)
	p (µPDSCH=1)
	s 
(µUL=0)
	0
	T12=0.928



This example is also illustrated in Figure 1, where HARQ-ACK for PDSCH1 is transmitted on PUCCH-sSCell of 15 kHz, while HARQ-ACK for PDSCH2 is transmitted on PCell of 30 kHz. Since PDSCH1 takes twice as long (0.928 ms) to process than PDSCH2 (0.464 ms), it may be difficult for UE implementation to maintain sequential processing with a single PDSCH processing chain. 
[image: ]
[bookmark: _Ref101622455]Figure 1. PDSCH processing pipeline issue caused by PUCCH carrier switching, where PDSCH1 uses a slower processing time T12, PDSCH2 uses a faster processing time T11.

This issue exists for dynamic PUCCH carrier switching since there is no restriction of PCell slot/sub-slot vs target PUCCH slot / sub-slot. 
For semi-static PUCCH carrier switching, the restriction exists according to the agreement below. However, the issue still exists if sub-slot is configured. For example, Figure 1 applies to semi-static PUCCH carrier switching if PUCCH-sScell is configured with sub-slot for PUCCH carrying HARQ-ACK.
Agreement
For PUCCH cell switching based on semi-static operation, adopt Alt. 4, i.e., the UE does not expect a semi-static PUCCH cell configuration, where a single target PUCCH slot / sub-slot would be overlapping with more than one PCell slot/sub-slot.

Thus there is a need to resolve the PDSCH processing pipeline issue when PUCCH carrier switching is enabled.
One way to resolve the UE pipleline issue is to impose scheduling restriction on back-to-back scheduling, similar to the restriction for the case of 30 kHz SCS with >136 PRB when UE processing capability 2 is configured. That is, the UE may skip decoding a number of PDSCHs with last symbol within X symbols before the start of a PDSCH that is scheduled to follow faster processing time (e.g., T11 in Figure 1), if any of those earlier PDSCHs are scheduled to follow slower processing time (e.g., T12 in Figure 1). This scheduling restriction can be applied when the difference between the faster and slower processing time is larger than a threshold tthreshold (e.g. 0.25ms) or based on numerology differences. Value X can be determined according to the difference as well. This approach however can be cumbersome in terms of specification impact and gNB/UE implementation since many SCS combinations need to be addressed, and proper tthreshold (ms) and X (symbols) including reference SCS need to be selected for each.
Alternatively, parameter µUL can be updated such that  calculation results in the same value regardless of which carrier HARQ-ACK is transmitted on. A simple way to resolve the problem is to define 
µUL = min (µUL,PCell, µUL, PUCCH-sScell),
where µUL,PCell is the subcarrier spacing of PCell, µUL, PUCCH-sScell is the subcarrier spacing of PUCCH-sSCell. 


[bookmark: _Toc101775693][bookmark: _Toc101772931]For PDSCH processing time calculation, µUL is updated so that  does not vary significantly due to PUCCH carrier switching.
[bookmark: _Toc101775694][bookmark: _Toc101772932]Adopt the text proposal to TS 38.214 to use µUL = min (µUL,PCell, µUL, PUCCH-sScell) when PUCCH carrier switching is configured.

Accordingly, the text proposal is provided below. 

	

	
	

	Reason for change:
	When a UE is provided with a PUCCH-sSCell by pucch-sSCell to enable PUCCH cell switching PUCCH, then µUL vary according to PUCCH carrier that the HARQ-ACK is expected to be transmitted on, when PCell and PUCCH-sSCell have different subcarrier spacing. This causes µUL to vary from one PDSCH to another PDSCH, leading to the PDSCH processing time  to vary. This can cause PDSCH processing pipeline issue in the UE. 


	
	

	Summary of change:
	For PDSCH processing time calculation, µUL is updated so that  does not vary significantly due to PUCCH carrier switching by using µUL = min (µUL,PCell, µUL, PUCCH-sScell) when PUCCH carrier switching is configured.

	
	

	Consequences if not approved:
	When PUCCH cell switching is enabled for cells with different subcarrier spacing for PUCCH transmission by a UE, the UE may expereice PDSCH processing pipeline issues due to variations in PDSCH processing tmeline caused by different subcarrier spacing on both cells.

	
	


==================== Start of Text Proposal for Clause 5.3 in TS 38.214 V17.1.0 =====================
5.3	UE PDSCH processing procedure time

If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and Koffset, if configured, and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel for HARQ-ACK transmission with which the HARQ-ACK is assumed to be transmitted 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, and κ is defined in clause 4.1 of [4, TS 38.211]. When a UE is provided a PUCCH-sSCell by pucch-sSCell, µUL = min(µUL,PCell, µUL, PUCCH-sScell), where µUL,PCell is the subcarrier spacing of PCell, µUL, PUCCH-sScell is the subcarrier spacing of PUCCH-sSCell; otherwise µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is assumed to be transmitted.
	
	


==================== End of Text Proposal for Clause 5.3 in TS 38.214 V17.1.0 =====================
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported. That means that a PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions, i.e., the repetition is postponed as in Rel-16 (Alt 2A). Adopt Text Proposal 1 for clause 9.A in TS 38.213 accordingly.
Proposal 2	If there is no consensus to support Alt. 2A, specify that a UE is not expected to switch the cell for PUCCH transmission during the repetition of a PUCCH resource. Adopt Text Proposal 2 for clause 9.A in TS 38.213 accordingly.
Proposal 3	For dynamic PUCCH cell switching, all PUCCH transmissions with HARQ-ACK for SPS PDSCH receptions of a SPS configuration are on the cell indicated by the DCI format activating the SPS PDSCH receptions (i.e. Option 4). No specification change is needed.
Proposal 4	For PDSCH processing time calculation, µUL is updated so that  does not vary significantly due to PUCCH carrier switching.
Proposal 5	Adopt the text proposal to TS 38.214 to use µUL = min (µUL,PCell, µUL, PUCCH-sScell) when PUCCH carrier switching is configured.
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