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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]This contribution provides some considerations on the remaining issues of physical Layer UE feedback enhancements for HARQ-ACK.
PUCCH carrier switching
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]PUCCH cell switching and PUCCH repetition
During the RAN1#108-e, there was extensive discussion about semi-static PUCCH cell switching and PUCCH repetition. We support Mod Proposal 11, and do not support PUCCH cell switching per PUCCH repetition.
First, PUCCH repetition always have same frequency RB, and same starting symbol and length in a slot/sub-slot. However, for PUCCH cell switching, it already in different cells, so it cannot use the same time/frequency location among different repetitions. 
Second, in PUCCH sSCell, the PUCCH resources are separately configured, so for same PUCCH resource ID on PCell and PUCCH sSCell, the PUCCH actual resource location is totally different. Thus, for a same PUCCH resource there is no way to do cross cells’ repetition.
Third, since PUCCH configuration is separately configured for PCell and PUCCH sSCell. Then there is a chance that for same priority, the slot length is different between the two PUCCH cells. From this understanding, the repetition time unit would be totally different. Therefore, it makes no sense to do repetitions between two cells. 
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. 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 / the repetition is postponed as in Rel-16.

SPS operation with dynamic PUCCH cell switching
Another open issue is SPS operation with dynamic PUCCH cell switching, we support the Option 3 in following proposal from the summary [2].
	· [bookmark: _Hlk96459241]Option 1 (8): 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.
· For the HARQ-ACK first SPS PDSCH, the UE determines a k1 value from K1 set(s) of the indicated PUCCH cell (PCell/PSCell/PUCCH-SCell or PUCCH sSCell’s ) according to the PDSCH-to-HARQ_feedback timing indicator field in the activation DCI
· For all other SPS PDSCHs except the first SPS PDSCH, the UE determines a k1 value from K1 set(s) of the PCell/PSCell/PUCCH-SCell according to the PDSCH-to-HARQ_feedback timing indicator field in the activation DCI
· Support: HW/HiSi [1], New H3C [4],vivo [5], CATT [8], CAICT [12], Panasonic [13], Intel [15], NEC [17],
· Option 2 (5): 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. 
· Support: Nokia/NSB [3] (2nd preference), CATT [8], Spreadtrum [10], Intel [15], LG [20]
· [bookmark: OLE_LINK12]Option 3 (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
· Yes: Nokia/NSB [3] (1st preference), DOCOMO [9], Samsung [18] (2nd preference) 
· Option 4 (1): 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.
· Support: Samsung [18]



Due to the agreement of [108-e-NR-CRs-02], the HARQ-ACK of first activation SPS PDSCH uses the PUCCH resource provided by n1PUCCH-AN or SPS-PUCCH-AN-List. It means PRI is ignored in the activation DCI of SPS PDSCH. According to the dynamic PUCCH Cell indicator in the activation DCI, we prefer it is ignored as same as PRI. 
First, PUCCH Cell indicator in the activation DCI is associated with PUCCH resource, it is used to indicate the cell for HARQ-ACK on PUCCH feedback. Considering PRI is useless in activation DCI, it does not make sense to only select one cell for HARQ-ACK. Those two factor should be combined together, such as both are dynamic, or both are fixed. Since the PUCCH resource is from the n1PUCCH-AN or SPS-PUCCH-AN-List, PCell /SPCell /PUCCH SCell can be the only choice.
The second reason is there is no benefit for this “periodic” PUCCH cell selection, because the advantage of dynamic PUCCH cell can always choose a valid cell for the PUCCH transmission. However, for HARQ-ACK of SPS PDSCH, it is periodic and basically impossible to make sure it can be available on the alternative PUCCH cell, e.g. within UL symbols or flexible symbols. Thus, it is no advantage to dynamic indicate it on the PUCCH-sSCell comparing with the PCell /SPCell /PUCCH SCell.
Second, if the PUCCH cell is per SPS PDSCH configuration, there would be a problem of codebook generation. For example, considering when a SPS configuration is activated with indication for HARQ-ACK on the PUCCH-sSCell, while there are some SPS HARQ-ACK for SPS PDSCH on the PCell /SPCell /PUCCH SCell. It would be fundament change for SPS HARQ-ACK codebook pseudo-code if combining those two part of HARQ-ACK on different cells. 
So an easy and straight forward way is Option 3.
Proposal 2. 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.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following proposals.
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. 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 / the repetition is postponed as in Rel-16.
Proposal 2. [bookmark: _GoBack]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.
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