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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1#106bis e-Meeting, following agreements have been achieved on UE feedback enhancements for HARQ-ACK.
Agreement
For PUCCH carrier switching, support PUCCH carrier switching only among different TDD cells with PUCCH configured on the NUL carrier in Rel-17

Agreement
For semi-static PUCCH cell switching, PCell / PSCell / PUCCH-SCell is reference cell:
· The time domain pattern configurations are based on the numerology of the reference cell. 
· The PDSCH to HARQ-ACK offset k1 is interpreted based on the numerology and PUCCH configuration of a reference cell to be able to apply the time-domain PUCCH cell switching pattern. 

Agreement
UE does not expect overlapping PUCCH slots with dynamic PUCCH cell indication on more than one cell, i.e., gNB should only dynamically indicate a single PUCCH cell for a final PUCCH slot. 

Agreement
For semi-static PUCCH cell switching, the time-domain pattern configuration is based on the following properties:
· A single time-domain pattern is configured per PUCCH cell group
· The granularity of the time-domain pattern is one slot of the PCell / PSCell / PUCCH-SCell reference cell 
· The time-domain pattern is applied periodically 
· FFS on period / pattern length (e.g., 10ms, RRC configured, …).
· The pattern defines for each slot of the PCell / PSCell / PUCCH-SCell reference cell at least the applicable target PUCCH cell

Agreement
For semi-static PUCCH cell switching, the PUCCH resource indicator (PRI) is interpreted based on the PUCCH configuration of determined target PUCCH cell. 

Agreement
For SPS HARQ-ACK deferral, the bit ordering of deferred SPS HARQ-ACK information from one or more initial slots in the target PUCCH slot is based on the Rel.16 SPS HARQ-ACK bit order principle as in clause 9.1.2 of TS38.213 is applied, i.e., based on serving cell index, SPS configuration index, SPS PDSCH slot index. 

Agreement
The same set of enhanced Type 3 CBs (incl. CBG and NDI configuration) is applied for triggering using DCI format 1_1 and 1_2. 

Agreement
Reuse the legacy 1-bit ‘one-shot HARQ-ACK request’ for triggering indication of the enhanced Type 3 HARQ-ACK CB of smaller size. 
· At least if only a single enhanced Type 3 HARQ-ACK CB is configured, the triggering DCI with the triggering bit set to ‘1’ is also able to schedule PDSCH. 

Agreement
Support triggering of one-shot HARQ re-transmission on PUCCH using DCI format 1_2. 

Agreement
To align with Rel-16 slot-based PUCCH repetition operation, support sub-slot based PUCCH repetition configured with / using nrofSlots (i.e., not using dynamic indication) of all UCI types (incl. HARQ, SR & CSI). 

Agreement
For PUCCH cell switching based on dynamic indication in the DCI,  introduce a new, dedicated DCI field for the DCI scheduling PDSCH to indicate the target PUCCH cell. 

Agreement
For semi-static and dynamic indication of PUCCH cell switching, the PUCCH repetition factor is determined based on the PUCCH format or PUCCH resource on the target PUCCH cell for the first repetition. 

Agreement
The CBG and NDI usage can be independently configured for different enhanced Type 3 HARQ-ACK CBs. 

Agreement
For Type-1 HARQ-ACK codebook for sub-slot based PUCCH configuration in Rel-17, the TDRA pruning/grouping is performed per DL slot after TDRA determination per sub-slot.
· Strive to minimize the impact on relevant pseudo-code

Agreement
The maximum number of simultaneously configurable enhanced Type 3 CB is indicated by the UE through UE capability signaling from the set of {1, 2, 4, 8}.

Agreement
PUCCH cell switching between 2 cells is supported in Rel-17. 

Agreement
Support PUCCH cell switching based on dynamic indication in the DCI using DCI format 1_2 for a UE supporting DCI format 1_2. 
· The presence of the ‘PUCCH carrier switching’ bitfield in DCI format 1_2 is RRC configured. 

In this contribution, we continue our discussion of the HARQ-ACK enhancement schemes and present our own views and opinions on important issues.
2. Discussion
2.1. SPS HARQ-ACK deferral for TDD
For priority handling, there is an agreement about the case when UE is not configured with R17 Intra-UE multiplexing. How about when UE configured with R-17 Intra-UE multiplexing? We propose in this case, different PHY priorities should be jointly deferred with the target PUCCH determinated based on higher priority firstly, if this HP PUCCH resource is invalid, then find another valid PUCCH resource based on lower priority, which means SPS HARQ-ACK with different L1 priorities should be accumulated and multiplexed on the same PUCCH resource. Further, if the total HARQ-ACK bit after multiplexing exceed the payload size of current PUCCH resource, the bits of lower priority HARQ-ACK should be dropped.
Proposal 1: If the UE is configured with R17 intra-UE multiplexing, SPS HARQ-ACK for deferral of different PHY priorities should be multiplexed and jointly deferred.
Considering PUCCH carrier switching and SPS HARQ-ACK deferral are two parallel and non-conflicting methods, the joint operation should be supported to complement each other. Therefore, it is necessary to define rules and priorities for joint operation.
Between PUCCH carrier switching and SPS HARQ-ACK deferral, we propose PUCCH switching should have higher priority considering the latency of HARQ-ACK feedback couldbe shortened. That is, if there are available candidate carriers for PUCCH switching, it should be preferentially performed, otherwise, available resource for SPS HARQ-ACK deferral should be searched. And PUCCH carrier switching can be indicated or triggered in DCI. What’s more, if a DCI is received for trigger PUCCH carrier switching during the procedure of searching available slots, SPS HARQ-ACK deferral operation should be stopped immediately.
Proposal 2: For joint operation of PUCCH carrier switching and SPS HARQ-ACK deferral, PUCCH carrier switching should be performed with high priority.
      Whether to continue to support SPS HARQ-ACK deferral on Scell after PUCCH carrier switching needs to be further considered. Our point is for simplicity, when the original PUCCH resource on Scell is invalid, SPS HARQ-ACK deferral on Scell should not be performed further. 
Proposal 3: SPS HARQ-ACK deferral should not be further performed on switched PUCCH carrier.
2.2. Retransmission of cancelled HARQ
        In Rel-16, if UE is configured to support one-shot HARQ-ACK, one bit ‘one-shot HARQ-ACK request’ field in DCI 1_1 can be used for triggering the one-shot HARQ-ACK feedback. As for R17, some companies also proposed to apply a 1-bit triggering DCI field for triggering indication of one-shot HARQ re-transmission on PUCCH and some unused bit field in the DCI is used to indicate the HARQ-ACK CB to be re-transmitted. We suggest that it is better not to reuse the‘one-shot HARQ-ACK request’field for indication. Because trigger feedback and indication CB are two separate functions, reusing the same bit may have some restrictions, for example, CB retransmission usually occur after triggering one-shot HARQ-ACK and the ‘one-shot HARQ-ACK request’ field is already set to ‘1’. 
Proposal 4: ‘one-shot HARQ-ACK request’ field should not be reused for indicating the HARQ-ACK CB to be re-transmitted.
2.3. PUCCH carrier switching
       For PUCCH cell switching based on dynamic indication, if the multiplexing of some UCI from PCell/PScell/PUCCH-cell is not supported, there are two understanding about handling. Some companies think that UE doesn’t expect the UCI on PCell/PScell/PUCCH-Scell to overlap with PUCCH on dynamically indicated Scell. Another understanding is if UCI on PCell/PScell/PUCCH-Scell overlaps with PUCCH on dynamically indicated Scell, UE drops the PUCCH on PCell/PScell/PUCCH-Scell and transmits PUCCH on dynamically indicated Scell.  In our understanding, we prefer option A, 
Proposal 5: For PUCCH cell switching based on dynamic indication, if the multiplexing of some UCI from PCell/PScell/PUCCH-cell is not supported, we prefer understanding A.
3. Conclusion
In this contribution, some questions and potential solutions for identified issues on HARQ-ACK enhancements 
Proposal 1: If the UE is configured with R17 intra-UE multiplexing, SPS HARQ-ACK for deferral of different PHY priorities should be multiplexed and jointly deferred.
Proposal 2: For joint operation of PUCCH carrier switching and SPS HARQ-ACK deferral, PUCCH carrier switching should be performed with high priority.
Proposal 3: SPS HARQ-ACK deferral should not be further performed on switched PUCCH carrier.
Proposal 4: ‘one-shot HARQ-ACK request’ field should not be reused for indicating the HARQ-ACK CB to be re-transmitted.
Proposal 5: For PUCCH cell switching based on dynamic indication, if the multiplexing of some UCI from PCell/PScell/PUCCH-cell is not supported, we prefer understanding A.
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