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Introduction
In the last meeting, following proposal has been discussed but haven’t been concluded.
	Agreement
For semi-static PUCCH cell switch and PUCCH repetitions: 
· Semi-static PUCCH cell switching is applicable only to PUCCH transmissions without repetitions. 
· Note: UE assumes there is no PUCCH scheduling on multiple slots mapped to PCell and PUCCH-sSCell. i.e., gNB need to schedule carefully so there is no such case where a  PUCCH repetition from PCell would be need to be transmitted in a slot indicated by the pattern for PUCCH transmission on PUCCH-sSCell (as for slot #X+3 in the example figure below)

· Conclusion: PUCCH repetitions are only applicable on Pcell, PScell, and PUCCH Scell.

Agreement
Support joint operation of Rel-17 Intra-UE multiplexing and one-shot HARQ re-tx in Rel-17
· One-shot HARQ retransmission is be handled per physical layer priority following the existing agreements in step 1, i.e.
· Only the HARQ-ACK CB of the indicated PHY priority in one-shot HARQ-ACK triggering DCI is triggered for one-shot HARQ-ACK CB re-transmission
· The ‘backward HARQ-ACK slot-offset’ is interpreted with the granularity of a PUCCH slot of the respective PHY priority of step 1 of PCell /PSCell / PUCCH SCell
· The UE does not expect more than one triggering DCI for Rel-17 one-shot feedback indicating the same PUCCH slot of a certain PHY priority in step 1 for the re-transmission of HARQ-ACK CBs of different PUCCH slots to be re-transmitted.
· After the one-shot HARQ-ACK re-transmission operation in step1, the UE continues in step 2 of the Rel-17 Intra-UE multiplexing framework 
· There are no further restrictions imposed, e.g. multiplexing of one or a combination of LP HARQ-ACK CBs, including LP Type1 CB/Type2 CB /one-shot re-transmission CB, with one or a combination of HP HARQ-ACK CBs, including HP Type1 CB/Type2 CB /one-shot re-transmission CB in step 2 is not precluded.



In this contribution, we provide our views on the above proposals and also discuss on other aspects
Discussion
After the last meeting, most of proposals are treated and concluded, however there are leftovers due to matter of time. In this section, we provide our views on those leftovers and propose possible solutions to solve these issues. 

dynamic/semi-static PUCCH cell switching + PUCCH repetition
Currently, PUCCH cell switching is applied only for a slot. If UE is configured with PUCCH resource having repetition factor, the UE would determine PUCCH occasions over multiple slots. In addition, if the UE is also configured with PUCCH cell switching based on semi-static pattern, it is necessary to define how to handle multiple PUCCH occasions over multiple slots and the PUCCH cell switching pattern.
To make it clearer, following agreement has been made in RAN1#109-e. The note in the agreement was made for explanation of the meaning of the main bullet since some companies think the wording is ambiguous.  
	Agreement
For semi-static PUCCH cell switch and PUCCH repetitions: 
· Semi-static PUCCH cell switching is applicable only to PUCCH transmissions without repetitions. 
· Note: UE assumes there is no PUCCH scheduling on multiple slots mapped to PCell and PUCCH-sSCell. i.e., gNB need to schedule carefully so there is no such case where a  PUCCH repetition from PCell would be need to be transmitted in a slot indicated by the pattern for PUCCH transmission on PUCCH-sSCell (as for slot #X+3 in the example figure below)

· Conclusion: PUCCH repetitions are only applicable on Pcell, PScell, and PUCCH Scell.



The remaining discussion is how to capture the agreement to the specification. Considering the main bullet and conclusion, it seems ambiguous since the current expression (‘is applicable only to’, ‘are only applicable on’) could be interpreted in multiple ways at least for PUCCH repetition behavior.
First of all, the main bullet could be contradictory. PUCCH repetition is determined by PUCCH resource in the PUCCH resource set and PUCCH configuration. PUCCH configuration and PUCCH resource set are determined by PUCCH cell switching if configured. Thus, UE should consider PUCCH cell switching first before determining whether to perform PUCCH repetition. Also, to finalize PUCCH resource determination, UE should perform related UL multiplexing behavior. It has been agreed in the previous meeting as following. 

	Agreement
Support joint Operation of R17 Intra-UE multiplexing and semi-static PUCCH cell switching
· The Rel-17 Intra-UE multiplexing operation of step 1 and step 2 are performed using the determined target PUCCH cell based on the semi-static time domain pattern,
· i.e., once a target cell is determined based on the time-domain pattern due, the intra-UE multiplexing procedures can be applied to resolve collision in case of overlapping PUCCH resources on the target PUCCH cell.
Conclusion 
Semi-static PUCCH cell switching, i.e. the PUCCH cell determination based on the time-domain pattern, should be performed before UCI multiplexing/prioritization. 
· No RAN1 specification impact



In addition, the conclusion “PUCCH repetitions are only applicable on Pcell, PScell, and PUCCH Scell” also could be interpreted as following ways, though the intended UE behavior is interpretation 3.
· Interpretation 1: UE assumes there is no PUCCH scheduling on slots mapped to both primary cell and PUCCH-sSCell. i.e., gNB need to schedule carefully so there is no such case.
· Interpretation 2: UE ignores semi-static cell switching pattern for PUCCH transmission with repetitions. i.e., UE would transmit a PUCCH on primary cell in a slot mapped to PUCCH-sScell if the PUCCH is scheduled with repetition.
· Interpretation 3: UE consider the slot mapped to primary cell is valid for PUCCH repetition and the slot mapped to PUCCH-sScell is not valid for the repetition. UE would skip the slot mapped to PUCCH-sScell so that there is no switching during repetition.
Observation: the main bullet and conclusion in the agreement above is not sufficient to describe intended UE behavior. 
Hopefully, the note in the agreement can solve the issue, since it explain intended UE behavior in details with the figure. From those point of view, we think it is necessary to reflect the note to capturing the agreement. 
Proposal #1: Adopt following TP to capture the agreement in RAN1#109-e. 

	Reason for change: Based on the RAN1#109-e agreement, clarify that the semi-static PUCCH cell switching is applicable only to PUCCH transmissions without repetitions, and the UE not expecting to be indicated with PUCCH-sSCell during an ongoing PUCCH repetition bundle. 
Summary of change: Define the error case that PUCCH cell switching pattern indicates the PUCCH-sSCell for a slot where the UE would transmit a PUCCH repetition.
Consequences if not approved: it remains unclear how to handle PUCCH repetition with the PUCCH cell switching pattern


	---------------------------------Start of Text Proposal on TS 38.213 v17.2.0-----------------------
[bookmark: _Toc106629431]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. The UE does not transmit a PUCCH in a slot on a cell if the pattern indicates a different cell for PUCCH transmission during the slot. 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. The UE does not expect to be indicated with the PUCCH-sSCell as the cell for PUCCH transmissions during a slot of the reference SCS configuration that would overlap with a slot on the active UL BWP of the PCell where the UE would transmit a PUCCH repetition.
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the PCell or on the PUCCH-sSCell. When the UE transmits a PUCCH with HARQ-ACK information that is associated only with SPS PDSCH receptions, the UE transmits the PUCCH on the PCell. The UE does not expect the PUCCH cell indicator field to indicate the PUCCH-sSCell for a PUCCH transmission in a slot that overlaps with a slot on the PCell where the UE would transmit another PUCCH of same or different priority index.
< Unchanged parts are omitted >
---------------------------------End of Text Proposal on TS 38.213 v17.2.0-----------------------




Timing for semi-static PUCCH cell switching with SCell activation / deactivation / dormancy
An issue has been raised in [2] and treated in the last meeting. The main concerning point of the issue is that SCell activation/deactivation/dormancy can occur an ambiguity on whether to apply PUCCH cell switching pattern. In our view, after the time defined in TS 38.133 to process SCell state changing procedure, the issue would be resolved. Thus, the ambiguity is only exist in the duration for processing SCell state changes. 
It is still clear that there could be an ambiguity between a slot where UE receive MAC-CE or DCI triggering SCell activation/deactivation and a slot where the minimum requirement defined in TS 38.133 ends. However, gNB always have correct information for PUCCH cell pattern and the timing SCell activation/deactivation is triggered. Then it is possible for gNB to schedule carefully so that UE doesn’t need to consider PUCCH cell switching during the time interval the ambiguity persists. In our view, since the time interval is not too long to make a performance degradation, the side effect would be negligible.
Proposal 2: The issue on timing for semi-static PUCCH cell switching with SCell activation / deactivation / dormancy could be de-prioritized.
Conclusions
In this contribution, remaining issues on HARQ-ACK feedback enhancements for URLLC were discussed, and the followings are proposed.
Observation: the main bullet and conclusion in the agreement above is not sufficient to describe intended UE behavior. 
Proposal #1: Adopt following TP to capture the agreement in RAN1#109-e. 
Proposal 2: The issue on timing for semi-static PUCCH cell switching with SCell activation / deactivation / dormancy could be de-prioritized.
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