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1. Introduction
[bookmark: _Hlk46759833]In this contribution, we provide discussions on UE feedback enhancements for HARQ-ACK with respect to the following agreed objective in [1]:

	[bookmark: _Hlk53405088][bookmark: _Hlk6227919]1.	Study, identify and specify if needed, required Physical Layer feedback enhancements for meeting URLLC requirements covering 
	UE feedback enhancements for HARQ-ACK [RAN1]



Since only PUCCH carrier switching and retransmission of cancelled HARQ will be handled in RAN1 105-e, this focus the corresponding topic accordingly.


2. Discussions on retransmission of cancelled HARQ
It has been agreed to further study retransmission of cancelled HARQ, where we consider Type-3 HARQ-ACK codebook as a potential solution. Although Type-3 HARQ-ACK codebook was originally introduced as a new type of codebook during Rel-16 specification for NR-U, it could be used for general purposes and we observed that exploiting Type-3 HARQ-ACK codebook is beneficial to URLLC operation, especially for HARQ retransmission and/or SPS HARQ-ACK dropping, due to the following advantages:
· Can be dynamically triggered by DCI as required
· One-shot feedback for all configured HARQ processes
· Reusing specification on Type-3 HARQ-ACK codebook in Rel-16 NR-U might cause less specification impact/effort

There were discussions on whether to support enhanced Type-3 HARA-ACK codebook with smaller size. Our view is that adopting Type-3 HARQ-ACK codebook in URLLC operation is necessary and should be prioritized compared to the smaller size enhancement which is optimization. The discussion on size optimization could be performed after the agreement on adopting Type-3 HARQ-ACK codebook in URLLC operation.

To adopt Type-3 HARQ-ACK codebook in URLLC operation, one remaining issue is when Type-3 HARQ-ACK codebook meets prioritization of HARQ-ACK codebook. More specifically, the problem is that it is not specified how to handle Type-3 HARQ-ACK codebook with mixed priorities. To solve this problem, there might be several alternatives:
· Alt. 1: Associate Type-3 HARQ-ACK codebook with one priority index
· 1a: The priority index is predetermined, e.g., priority index 1
· 1b: The priority index is RRC configured
· 1c: The priority index is indicated by the Priority field in the triggering DCI format
· Alt. 2: Generate two Type-3 HARQ-ACK codebooks, each corresponding to a priority index

Among the alternatives, we are preferable to Alt. 1c because 1) the flexibility by dynamically indication, 2) integration of Type-3 codebook triggering and prioritization within one DCI format, 3) relatively small specification impact, e.g., no introduction of RRC parameter or modification of pseudo-code. Due to the specification progress, we suggest to firstly achieve consensus on adopting Type-3 HARQ-ACK codebook in URLLC operation.

Proposal 1:
· Rather than discussing on optimizations such as smaller codebook size, clarify the necessary modifications on Type-3 HARQ-ACK codebook for adoption in Rel-17 URLLC operation first, e.g., handling of different priorities.

3. Conclusion
[bookmark: _References]In this contribution, we provide the following proposals:

Proposal 1:
· Rather than discussing on optimizations such as smaller codebook size, clarify the necessary modifications on Type-3 HARQ-ACK codebook for adoption in Rel-17 URLLC operation first, e.g., handling of different priorities.
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