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1 Introduction
In RAN Plenary #86, a work item for enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) support for NR was approved [1]. The objective for enhanced features includes the following:
1. Study, identify and specify if needed, required Physical Layer feedback enhancements for meeting URLLC requirements covering 
· UE feedback enhancements for HARQ-ACK [RAN1]
· CSI feedback enhancements to allow for more accurate MCS selection [RAN1]
Note: DMRS-based CSI feedback is not in scope of this WI 
In this contribution, we provide our views on UE feedback enhancements for HARQ-ACK.
2 Discussion
[bookmark: _Hlk861261]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.
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.
[bookmark: _Hlk47703839]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 studied.
Observation 1: Both a high priority HARQ-ACK codebook and a low priority HARQ-ACK codebook may be cancelled.
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.
Proposal 1: Study mechanism for retransmission of high priority HARQ-ACK codebook and low priority HARQ-ACK codebook using enhanced Type-2 HARQ-ACK codebook and Type-3 HARQ-ACK codebook as a starting point.
Retransmission using enhanced Type-2 HARQ-ACK codebook can be straightforward, for example, configure both high priority HARQ-ACK codebook and low priority HARQ-ACK codebook with enhanced Type-2 HARQ-ACK codebook. For each HARQ-ACK codebook, the HARQ-ACK codebook is reset when the NFI in a DCI indicating the priority of the HARQ-ACK codebook is toggled compared to the NFI in a previous DCI indicating the priority of the HARQ-ACK codebook. 
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. For example, if the HARQ-ACK bits required by gNB are corresponding to HARQ processes scheduled by DCIs indicating high priority, the PUCCH carrying the Type-3 HARQ-ACK codebook should be prioritized when overlapping with other UL channels. On the other hand, if the HARQ-ACK bits required by gNB 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.
Observation 2: It is beneficial to allow gNB to trigger a Type-3 HARQ-ACK codebook by a DCI indicating low priority or indicating high priority.

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 observation and proposal as follows.
[bookmark: _Toc4685928]Observation 1	Both a high priority HARQ-ACK codebook and a low priority HARQ-ACK codebook may be cancelled.
[bookmark: _Toc4685930][bookmark: _Hlk32550844]Observation 2	It is beneficial to allow gNB to trigger a Type-3 HARQ-ACK codebook by a DCI indicating low priority or indicating high priority.
Proposal 1	Study mechanism for retransmission of high priority HARQ-ACK codebook and low priority HARQ-ACK codebook using enhanced Type-2 HARQ-ACK codebook and Type-3 HARQ-ACK codebook as a starting point.
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