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Introduction
In this contribution, we provide our views on the remaining issues for the UE HARQ-ACK feedback enhancements.
PUCCH carrier switching 
SPS operation with dynamic PUCCH cell switching
During RAN1#107bis-e meeting, there was a discussion on the operation of SPS and dynamic PUCCH cell switching [1]. However, it was not decided how the PUCCH associated to a DCI SPS (re)activation should be carried. For the sake of specification effort simplicity and compatibility, the HARQ-ACK of SPS activation can be carried over the indicated carrier by the DCI, while the HARQ-ACK for SPS without a DCI is carried over the PCell / PSCell. The interpretation of k1 for the first PUCCH is based on the K1 set of indicated cell and k1 for others are derived according to the K1 set of PCell.
Proposal 1: For dynamic PUCCH cell switching, the HARQ-ACK of SPS activation is transmitted on the indicated Cell, while the HARQ-ACK for SPS without a DCI is carried on PCell / PSCell.
Semi-static PUCCH cell switching and PUCCH repetition
The joint operation of semi-static cell switching and PUCCH repetition was also discussed during RAN1#107bis-e meeting. There are two approaches for supporting the joint operation, 1) with the carrier switching over the repetition bundle, and 2) without the repetition over the repetition bundle. 
The first approach of the carrier switching over the repetition bundle can achieve better reliability and latency performances by exploiting both cells, e.g., PCell/SCell, for the PUCCH transmissions. However, there is a concern regarding the reliability difference of PUCCH transmissions over PCell and SCell. To address this issue, effective number of repetitions can be derived considering the associated repetition numbers for the PUCCH resources, i.e., NrofSlots. Assume that PCell and SCell are associated with NrofSlots_P and NrofSlots_S, respectively. The effective PUCCH transmission over the SCell with respect to PCell is defined as NrofSlots_P/ NrofSlots_S. For the PUCCH repetition, the required number of repetition is derived according to the associated NrofSlots to the first target cell. For the other cell, the effective PUCCH transmission is derived and counted towards the required number of repetitions. Lets consider an example that the number of repetitions for the PCell and SCell are defined as 4 and 8, respectively, i.e., NrofSlots_P=4 and NrofSlots_S=8. In Figure 1(a), the PUCCH repetition is initiated by PCell. Hence, the required number of repetitions is 4. Since the effective number of repetition for SCell is 4/8=1/2, every two repetitions over SCell is counted as one towards the required number of repetitions. In this example, a total of 6 repetitions is performed, 2 over PCell and 4 over SCell. In Figure 1(b), the PUCCH repetition is initiated by SCell that is associated with 8 repetitions. The effective PUCCH transmission over PCell is 8/4=2. Hence, every PUCCH transmission over the PCell is counted as two towards the required number of transmissions. This results in performing a total of 6 PUCCH repetitions, 2 over PCell and 4 over SCell. Using the effective PUCCH transmissions ensures meeting the required reliability performance, while exploiting the PUCCH transmissions over different carriers for reduced latency. 
Proposal 2: The carrier switching should be supported over a PUCCH repetition bundle in order to reduce the latency. The required number of repetition is derived according to the defined number of repetition associated to the cell initiating the PUCCH repetitions. For the other cell, the effective PUCCH transmission is counted towards the required number of repetitions.
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[bookmark: _Ref95130760]Figure 1. PUCCH repetition considering effective PUCCH transmissions.
In the second approach, the carrier switching is not performed over a PUCCH repetition bundle. Hence, all the PUCCH repetitions are restricted to a single carrier. The main concern here is how to count the PUCCH occasions. If the Rel. 16 PUCCH repetition is considered, the overlapping PUCCH resources with the other cell are counted while are not used for the PUCCH transmissions. This would reduce the actual number of PUCCH transmissions that affects the reliability, especially, when the SCell is used and it has a higher SCS compared to the PCell. Figure 2 (a) illustrates an example of semi-static carrier switching with 4 PUCCH repetitions. The first two repetitions are performed over the overlapping slot n, while two other repetitions overlapping with slot n+1 are dropped. To avoid the reliability deterioration, the overlapping PUCCH resources could be considered as invalid and not counted towards the total number of PUCCH repetitions. Figure 2 (b) illustrates a case that overlapping PUCCH resources are not counted. This approach ensures that the reliability target is achieved.
Proposal 3: If the carrier switching is not supported over the PUCCH repetition bundle, 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.
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[bookmark: _Ref95143071]Figure 2. PUCCH repetition over a single carrier.
Conclusion
In this contribution, we provide our view on remaining issues for PUCCH carrier switching. We made following proposals.
Proposal 1: For dynamic PUCCH cell switching, the HARQ-ACK of SPS activation is transmitted on the indicated Cell, while the HARQ-ACK for SPS without a DCI is carried on PCell / PSCell.
Proposal 2: The carrier switching should be supported over a PUCCH repetition bundle in order to reduce the latency. The required number of repetition is derived according to the defined number of repetition associated to the cell initiating the PUCCH repetitions. For the other cell, the effective PUCCH transmission is counted towards the required number of repetitions.
Proposal 3: If the carrier switching is not supported over the PUCCH repetition bundle, 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.
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