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1. Introduction
In RAN#90, the following conclusion on the scope of IIoT/URLLC WI was reached [1]. For the UE CSI/HARQ-ACK feedback enhancements, it was concluded to further check the status in March RAN plenary meeting. 
	•	For handling of the PUCCH repetitions it is proposed to proceed as follows:
  - RAN1 to continue discussion on PUCCH repetition, whether to specify or not, in the IIoT/URLLC WI for single TRP.
      - 	The following items are not within scope of the continued discussions in the IIoT/URLLC WI:
         - DMRS-less PUCCH with UCI payload up to 11 bits
         - PUSCH-repetition-Type-B like PUCCH repetition
         - 	DMRS bundling across PUCCH repetitions
  - PUCCH repetition issues with multi-TRP to be handled in Fe-MIMO WI.
•	For the UE CSI/HARQ-ACK feedback enhancements in the IIoT/URLLC WI, RAN1 work to continue the discussions. Status to be checked in March if any RAN level guidance needed.
   - RAN1 to continue discussion on A-CSI on PUCCH, whether to specify or not.


In this contribution, the latest RAN1 progress on HARQ-ACK feedback enhancements and support of A-CSI feedback on PUCCH in Rel-17 are summarized and our views on how to make a good progress on HARQ-ACK feedback enhancements and A-CSI enhancement are also provided. 
2. Progress for HARQ-ACK feedback enhancements
For HARQ-ACK feedback enhancements [2], the progress of some topics are going well, such as SPS HARQ-ACK dropping for TDD and PUCCH repetition enhancements. It is expected to achieve some progress in the next RAN1 meeting on some topics, for which RAN1 already had lots of discussion with some common ground reached, such as retransmission of cancelled HARQ-ACK, Type 1 HARQ codebook based on sub-slot PUCCH configuration and PUCCH carrier switching for HARQ feedback. Some topics have no agreements yet and are in lack of common ground to move forward even in the next RAN1 meeting, e.g., SPS HARQ skipping and payload size reduction. 
A detailed summary of the status of HARQ-ACK feedback enhancements is provided in Table 1 below. 




[bookmark: _GoBack]Table 1 Status of HARQ-ACK feedback enhancement topics
	Topics
	Status

	SPS HARQ-ACK dropping for TDD
	Good progress on the SPS HARQ-ACK deferral. Some remaining issues need to be discussed in the next RAN1 meeting:
· Conditions for deferral from /within the initial slot
· Limitations on k1def - minimum or maximum value
· Decision on & multiplexing with the ‘target slot’
· Configuration per SPS configuration or per PUCCH group
· Out-of-order HARQ conditions and HARQ process re-use issues

	Retransmission of cancelled HARQ
	No agreements were reached during RAN1#104-e.
Lots of issues of this topic were discussed and some common ground were reached. Further clarification of the alternative options are needed in next meeting.

	SPS HARQ skipping & payload size reduction
	No agreements were reached during RAN1#104-e.
The five different options are rather split, especially for NACK skipping, ACK skipping, HARQ bundling compression and HARQ disabling / skipping based on RRC configuration, there is no overwhelming advantage on supporting or not supporting each option.

	PUCCH repetition enhancements
	Agreed to support sub-slot based PUCCH repetition for HARQ-ACK based on the Rel-16 PUCCH procedure for slot-based PUCCH applied to sub-slot based PUCCH.
Agreed to support PUCCH repetition for PUCCH formats 0 and 2 at least for sub-slot based PUCCH repetition.
Need to cross check and synchronize with Coverage Enhancement & M-TRP proposals for next meeting.

	Type 1 HARQ codebook based on sub-slot PUCCH configuration 
	No agreements were reached during RAN1#104-e. The agreement was almost done except one company disagreed.
It is likely to achieve the progress on the principle on how to support Type-1 HARQ-ACK codebook for sub-slot based PUCCH configuration in Rel-17 in next RAN1 meeting.

	PUCCH carrier switching for HARQ feedback
	Agreed further study on whether and how to support PUCCH carrier switching in a PUCCH group, focus on the following three alternatives:
· Alt. 1: PUCCH carrier switching is based dynamic indication in DCI
· Alt. 2B: PUCCH carrier switching is based on certain (semi-static) rules
· Alt. 2C: PUCCH carrier switching is based on RRC configured PUCCH cell timing pattern of applicable PUCCH cells




As can be seen from the above table, many topics are included in HARQ-ACK enhancements. In order to make sure to accomplish at least the promising enhancements and avoid wasting time on some enhancements with no strong interests from companies, some topics should be deprioritized if no consensus can be achieved. For example, for SPS HARQ skipping and payload size reduction, if no substantial progress can be achieved in RAN1#104b e-meeting, these topics should be deprioritized.
Proposal 1: If no substantial progress can be achieved in RAN1#104b e-meeting, the topics of SPS HARQ skipping and payload size reduction should be deprioritized.
3. Discussion on CSI feedback for enhanced URLLC/IIoT
In RAN1#104, this topic is further discussed, but no any agreements are achieved except one conclusion on new reporting Case 1 and Case 2 [3]:
	Conclusion: Continue evaluation of new reporting Case 1 and Case 2 for the schemes identified in Appendix B of R1-2102131. 
· Companies are encouraged to provide their views on each scheme against each criterion in respective Tables in Appendix B. 
· Companies are encouraged to provide additional evaluation results for as many schemes as possible, based on assumptions agreed in RAN1#102-e.
· Aim for down-selection at RAN1#104-b-e by taking into account evaluation results and assessment against criteria from Appendix B.


For A-CSI on PUCCH, It has taken several meetings and a lot of time to discuss, while no agreement or consensus are achieved [4]. The progress of this topic is too slow to meet the timeline of this WID. It would be helpful if RAN plenary can provide guidance on this issue so that RAN1 can utilize the remaining meetings for making progress on this issue more efficiently.
Some companies provided the evaluation results to show the performance gain of supporting A-CSI feedback on PUCCH. Some companies believe new report (Case 2) need A-CSI feedback on PUCCH to work efficiently. Taking into account the performance gain and the controversy on new report (Case 2), supporting A-CSI feedback on PUCCH in Rel-17 is helpful to make good progress on the whole topic of CSI feedback for enhanced URLLC/IIoT.
Proposal 2: RAN provides guidance to RAN1 for the support of A-CSI feedback on PUCCH in URLLC/IIoT WI. 
4. Conclusions 
In this contribution, we have the following proposals.
Proposal 1: If no substantial progress would be achieved in RAN1#104b e-meeting, the topics of SPS HARQ skipping and payload size reduction should be deprioritized.
Proposal 2: RAN provides guidance to RAN1 for the support of A-CSI feedback on PUCCH in URLLC/IIoT WI.
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