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1. Introduction
For Rel-17 enhanced IIoT and URLLC, the latest scope agreed in RAN#91-e are shown as below [1].
	1. [bookmark: _GoBack]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 
2. [bookmark: _Hlk26864288]Uplink enhancements for URLLC in unlicensed controlled environments [RAN1, RAN2]:
a.  Specify support for UE-initiated COT for FBE with minimum specification effort
b.  Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum
3. Intra-UE multiplexing and prioritization of traffic with different priority based on work done in Rel.16 [RAN1]:
a. Specify multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH. 
b. Specify PHY prioritization of overlapping dynamic grant PUSCH and configured grant PUSCH of different PHY priorities on a BWP of a serving cell including the related cancelation behavior for the PUSCH of lower PHY priority, taking the solution developed during Rel-16 as the baseline 
4. Enhancements for support of time synchronization:
a. RAN impacts of SA2 work on uplink time synchronization for TSN, if any. [RAN2]
b. Propagation delay compensation enhancements (including mobility issues, if any). [RAN2, RAN1, RAN3, RAN4]
5. RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3] 


In this contribution, the latest RAN1 progress on CSI feedback enhancements are summarized and our views on how to make a good progress on CSI feedback enhancement are also provided. 
2. Discussion on CSI feedback for enhanced URLLC/IIoT
To ensure the requirement and further improve the performance of URLLC, CSI feedback enhancement is proposed to provide more accurate MCS selection. In general, there are three issues on this topic. The first one is A-CSI on PUCCH for a UE to report CSI more flexibly. The second one is new reporting Case 1, including many schemes about enhanced CSI reporting to provide more useful or other CSI information in addition to current CSI reporting. The third one is new reporting Case 2, including schemes focusing on CSI reporting based on PDSCH decoding. 
In RAN1#104bis-e and RAN1#105-e, the discussion only focused on the last two issues. Since there are too many schemes in new reporting Case 1 and Case 2 for CSI feedback enhancements, RAN1 has not made any decision on which scheme is supported so far. In Table 1 below, the current schemes are summarized based on the discussion in RAN1#105-e[2].
 Table 1 Summary of schemes on new reporting Case 1 and Case 2
	
	
	Specification impact[3]
	Support
	Concerns

	Case 1
	Statistical CQI
	High
	6 companies
	13 companies

	
	Interference standard deviation
	High
	2 companies
	15 companies

	
	Minimum CQI (in time and frequency)
	Low
	9 companies
	11 companies

	
	Increased granularity of subband CQI
	Low
	10 companies
	5 companies

	
	CQI-only update 
	Low
	9 companiesNOTE 1
6 companiesNOTE 2
	11 companiesNOTE 1
13 companiesNOTE 2

	Case 2 
	Delta MCS/CQI
	Low
	9 companies
	3 companies

	NOTE1: if CSI processing time can be reduced.
NOTE2: If CSI processing time cannot be reduced.


In RAN1#105-e, there was discussion on down-selection to only 1 scheme for new reporting Case 1. However, no progress was achieved since each scheme got serious concerns from some companies. According to the Table 1, for most of schemes in Case 1, at least 11 companies have concerns. Even for the increased granularity of sub-band CQI with low specification impact, there are still 5 companies with concerns. Therefore, it can be expected that it is very difficult to move forward to support any of the schemes for Case 1 in the subsequent RAN1 meetings. 
For new reporting Case 2, it is easy to conclude since specification impact is low and the benefit is clear that the delta-MCS/CQI reporting can let the network know channel quality deterioration quickly so that the subsequent network scheduling can adapt to it. The performance gain is also observed from the simulation results provided by the companies. In addition, there are only one scheme (delta MCS/CQI) on the table, where only 3 companies have concerns on it. Considering that it is difficult to converge for new reporting Case 1 while the concern of new reporting Case 2 is much less than Case 1 and there are limited TUs left in Rel-17, it is better to focus on Case 2 only for new CSI reporting in the subsequent RAN1 discussion.
Proposal 1: RAN provides guidance to RAN1 to focus on Case 2 only for new CSI reporting, i.e. delta MCS/CQI based reporting.
For A-CSI on PUCCH, it has taken several meetings and a lot of time to discuss, while no agreements or consensus are achieved. In RAN#91-e, it was suggested that RAN plenary should revisit this issue if RAN1 is not able to make progress[4]. In RAN1#104bis-e and RAN1#105-e, there was no discussion on this issue at all and the situation does not change. Therefore, RAN plenary should provide guidance on this issue in this meeting so that RAN1 can utilize the remaining meetings for making progress on this issue more efficiently.
In RAN1, some companies provided the evaluation results to show the performance gain of supporting A-CSI feedback on PUCCH. Some companies believe new reporting Case 2 needs A-CSI feedback on PUCCH to work efficiently. Taking into account the performance gain and the controversy on new reporting 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. 
3. Conclusion 
In this contribution, we have the following proposals.
Proposal 1: RAN provides guidance to RAN1 to focus on Case 2 only for new CSI reporting, i.e. delta MCS/CQI based reporting.
Proposal 2: RAN provides guidance to RAN1 for the support of A-CSI feedback on PUCCH in URLLC/IIoT WI.
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