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1 Introduction
In RAN1 #104b-e, UE feedback enhancements for HARQ-ACK were discussed and the following agreements were made [1].
Agreements: For SPS HARQ-ACK deferral, for the determination of valid symbols in the target slot/sub-slot a collision with semi-static DL symbols, SSB and CORESET#0 is regarded as ‘invalid’ or ‘no symbols for UL transmission’.
Agreements: For SPS HARQ-ACK deferral, support a limit on the maximum deferral of SPS HARQ in terms of k1def  or k1+ k1def
· FFS: limitation given by a maximum value of k1def or a maximum of k1eff =k1+ k1def
· FFS how the limitation is determined (e.g. by K1 set(s) or RRC configured limit)
Agreements: For SPS HARQ-ACK deferral, there is no lower limit defined for k1def
Agreement: Restrict the further discussions on the initial slot handling for SPS HARQ-ACK deferral to the identified alternatives Alt. 1, Alt. 1A and 2. 
Agreement: For SPS HARQ-ACK deferral, the limit on the maximum deferral of SPS HARQ is defined in terms of k1eff =k1+ k1def.
Working assumption: To handle the collision for the same HARQ process due to deferred SPS HARQ-ACK the following behaviour is to be specified: 
· In case the UE receives PDSCH of a certain HARQ Process ID, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped.
Agreement: For SPS HARQ-ACK deferral, the initial HARQ-ACK transmission occasion is considered to determine the out-of-order HARQ condition 
Agreement: Support Type-1 HARQ-ACK codebook for sub-slot based PUCCH configuration in Rel-17.
· The properties of the Type-1 HARQ-ACK codebook for sub-slot PUCCH at least includes that a PDSCH TDRA is associated with a UL /PUCCH sub-slot if the end of the PDSCH overlaps with the associated sub-slot determined by a k1 in the set of sub-slot timing values K1. 
· FFS: whether the PDSCH TDRA grouping is performed per DL slot or sub-slot
· Decide between PDSCH TDRA grouping per DL slot and sub-slot during RAN1#105-e 
Conclusion: 
No support for dynamic indication of skipped SPS PDSCH occasions in Rel-17 as part of this WI.

In this contribution, we provide our views on PUCCH carrier switching and retransmission of cancelled HARQ.
2 Discussion
[bookmark: _Hlk861261]Retransmission of cancelled HARQ-ACK
In Rel-16 eURLLC, a UE may be configured with 2 HARQ-ACK codebooks, with one HARQ-ACK codebook being low priority (with priority index 0) and one HARQ-ACK codebook being high priority (with priority index 1). Each HARQ-ACK codebook may be a Type-1 HARQ-ACK codebook or a Type-2 HARQ-ACK codebook.
[bookmark: _Hlk47703839]In Rel-16 eURLLC, due to the introduction of intra-UE prioritization, a low priority HARQ-ACK PUCCH may be cancelled if UE is scheduled with a high priority PUSCH or a high priority PUCCH overlapping with it. It is also possible that a low priority HARQ-ACK codebook multiplexed in a low priority PUSCH is cancelled if it is overlapping with a high priority PUCCH or overlapping with the UL resource indicated by a DCI format 2_4. Furthermore, a high priority HARQ-ACK codebook multiplexed in a high priority PUSCH may also be cancelled if it is overlapping with the UL resource indicated by a DCI format 2_4, and if UE is not configured with applicabilityforCI. To sum up, both a high priority HARQ-ACK codebook and a low priority HARQ-ACK codebook may be cancelled. Therefore, mechanism for retransmission of both HARQ-ACK codebooks should be specified.
In Rel-16 NRU, enhanced Type-2 HARQ-ACK codebook and Type-3 HARQ-ACK codebook are introduced for HARQ-ACK retransmission for operation in a cell with shared spectrum channel access where a PUCCH or a PUSCH carrying a HARQ-ACK codebook may fail due to adverse channel condition or LBT failure. The two types of HARQ-ACK codebooks can be used as a starting point for enabling retransmission of high priority HARQ-ACK codebook and low priority HARQ-ACK codebook if they are cancelled.
Retransmission using Type-3 HARQ-ACK codebook requires some clarification on the priority of the PUCCH carrying a Type-3 HARQ-ACK codebook. It seems beneficial to allow gNB to trigger a Type-3 HARQ-ACK codebook by a DCI indicating low priority or indicating high priority, especially when intra-UE multiplexing of physical channels of different physical layer priorities is not enabled. For example, if the HARQ-ACK bits that needs to be retransmitted are corresponding to HARQ processes scheduled by DCIs indicating high priority, the PUCCH carrying the Type-3 HARQ-ACK codebook should not be deprioritized when overlapping with other UL channels of low physical layer priority. On the other hand, if the HARQ-ACK bits that needs to be retransmitted are corresponding to HARQ processes scheduled by DCIs indicating low priority, the PUCCH carrying the Type-3 HARQ-ACK codebook should not be prioritized when overlapping with other UL channels of high physical layer priority.
To achieve the purpose, triggering a Type-3 HARQ-ACK codebook by DCI format 1_1 and DCI format 1_2 with a priority indicator should be supported. When the priority indicator indicates low priority, a PUCCH resource configured in the first PUCCH-Config should be selected based on the payload size of the Type-3 HARQ-ACK codebook and the PRI in the triggering DCI, and when the priority indicator indicates high priority, a PUCCH resource configured in the second PUCCH-Config should be selected based on the payload size of the Type-3 HARQ-ACK codebook and the PRI in the triggering DCI.
Proposal 1: Support triggering a Type-3 HARQ-ACK codebook by DCI format 1_1 and DCI format 1_2.
[bookmark: _Hlk71711182]Proposal 2: When the priority indicator indicates low priority and high priority, a PUCCH resource for the Type-3 HARQ-ACK codebook should be selected based on the payload size of the Type-3 HARQ-ACK codebook and the PRI in the triggering DCI, from the PUCCH resources configured in the first PUCCH-Config and in the second PUCCH-Config, respectively.
In previous meetings, there was discussion on enhanced Type-3 HARQ-ACK codebook, which aims for reduced HARQ-ACK codebook size. In our view, simple enhancement of Type-3 HARQ-ACK codebook without much specification efforts should be considered.
When a Type-3 HARQ-ACK codebook is triggered for retransmitting HARQ-ACK bits that were meant to be transmitted on a PUCCH of low physical layer priority, reduced HARQ-ACK codebook size seems to be less motivated.
On the other hand, when a Type-3 HARQ-ACK codebook is triggered for retransmitting HARQ-ACK bits that were meant to be transmitted on a PUCCH of high physical layer priority, reduced HARQ-ACK codebook size is motivated. As discussed above, the priority indicator of the triggering DCI should indicate high priority and the PUCCH resource for the triggered Type-3 HARQ-ACK codebook should be selected from the second PUCCH-Config. Since the HARQ-ACK bits may require higher reliability, the size of Type-3 HARQ-ACK codebook should be reduced. In addition, the size of Type-3 HARQ-ACK codebook should also be able to fit the PUCCH resources configured in the second PUCCH-Config, which usually have smaller capacity.
To achieve the purpose, the following method should be adopted for reducing the Type-3 HARQ-ACK codebook size. A list with up to two pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 should be able to be configured. The first pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is applied for a Type-3 HARQ-ACK codebooks triggered by DCI indicating low priority, and the second pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is applied for a Type-3 HARQ-ACK codebooks triggered by DCI indicating high priority. Since PDSCH-CodeBlockGroupTransmissionList-r16 may not include the second PDSCH-CodeBlockGroupTransmission for PDSCH scheduled by DCIs indicating high priority, it is reasonable that the when the HARQ-ACK bits that needs to be retransmitted are corresponding to HARQ processes scheduled by DCIs indicating high priority, the triggered Type-3 HARQ-ACK codebook does not include CBG HARQ-ACK bits. It is possible to achieve this by not configuring the second pdsch-HARQ-ACK-OneShotFeedbackCBG-r16.
Similarly, to reduce the overhead of including NDI in the Type-3 HARQ-ACK codebook, a list with up to two pdsch-HARQ-ACK-OneShotFeedbackNDI-r16 should be able to be configured. The first pdsch-HARQ-ACK-OneShotFeedbackNDI-r16 is applied for a Type-3 HARQ-ACK codebooks triggered by DCI indicating low priority, and the second pdsch-HARQ-ACK-OneShotFeedbackNDI-r16 is applied for a Type-3 HARQ-ACK codebooks triggered by DCI indicating high priority.
Proposal 3: A list of pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is used to indicate the presence of CBG HARQ-ACK bits in the Type-3 HARQ-ACK codebooks triggered by DCI formats indicating low priority and high priority.
Proposal 4: A list of pdsch-HARQ-ACK-OneShotFeedbackNDI-r16 is used to indicate the presence of NDI bits in the Type-3 HARQ-ACK codebooks triggered by DCI formats indicating low priority and high priority.

PUCCH carrier switching for HARQ-ACK
In last meeting, some alternatives are listed for discussing how to support PUCCH carrier switching. 
· For Alt. 1: PUCCH carrier switching is based dynamic indication in DCI, a dynamic indication for PUCCH carrier switching could provide more flexibility on scheduling a PUCCH transmission and achieve low latency requirement more efficiently, and hence supporting dynamic indication would be our first priority. Basically, using a DCI field to indicate the PUCCH carrier index where the PUCCH is transmitted is preferrable.
· For Alt. 1A: PUCCH carrier switching is based dynamic indication in DCI for scheduling PUCCH and based on certain rules for configured PUCCH. This alternative is a combination of alternative 1 and alternative 2B, and thus providing a compromised solution between dynamic indication and semi-static rule. Generally, we support this alternative if consensus could be achieved.
· For Alt. 2B: PUCCH carrier switching is based on certain (semi-static) rules, and the certain rule includes switching to the carrier with the earliest available PUCCH transmission occasion or switching to the cell with the lowest index.
· For Alt. 2C: PUCCH carrier switching is based on RRC configured PUCCH cell timing pattern of applicable PUCCH cells, and the timing pattern can indicate which PUCCH cell to be applied for each slot.
It seems that different aspects of listed alternatives were fully clarified in last meeting, so which alternative we should go for needs to be decided in this meeting. Besides, in last few meetings, consensus on supporting a dynamic indication or setting a semi-static rule could not be achieved. Thus, alternative 1A would be a good compromise, so we regard alternative 1A as first priority. 

Proposal 5: For PUCCH carrier switching, support of Alt.1A is preferred.
3 Conclusions
In this contribution, we discussed the issues regarding UE feedback enhancements for HARQ-ACK. Based on the discussion in section 2, we have proposals as follows.
Proposal 1	Support triggering a Type-3 HARQ-ACK codebook by DCI format 1_1 and DCI format 1_2.
Proposal 2	When the priority indicator indicates low priority and high priority, a PUCCH resource for the Type-3 HARQ-ACK codebook should be selected based on the payload size of the Type-3 HARQ-ACK codebook and the PRI in the triggering DCI, from the PUCCH resources configured in the first PUCCH-Config and in the second PUCCH-Config, respectively.
Proposal 3	A list of pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is used to indicate the presence of CBG HARQ-ACK bits in the Type-3 HARQ-ACK codebooks triggered by DCI formats indicating low priority and high priority.
Proposal 4	A list of pdsch-HARQ-ACK-OneShotFeedbackNDI-r16 is used to indicate the presence of NDI bits in the Type-3 HARQ-ACK codebooks triggered by DCI formats indicating low priority and high priority.
Proposal 5	For PUCCH carrier switching, support of Alt.1A is preferred.
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