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1. Introduction
In “NR_IIOT_URLLC_enh” WI, many companies proposed to support PUCCH repetition enhancement to improve the reliability of Industrial Internet of Things (IoT) and URLLC. However, some detailed enhancement aspects overlap with the techniques discussed in Rel-17 feMIMO WI and techniques may be included in Rel-17 Coverage Enhancements (CE) WI. It was discussed in RAN#89-e meeting with conclusion that the overlapping topics should be addressed in this RAN plenary meeting [1]. 
	•	Handling of overlapped objectives involving Rel-17 feMIMO, Rel-17 IIoT/URLLC and Rel-17 Coverage Enhancements is to be discussed in RAN#90-e.
•	Note: discussion in RAN1#103-e for each of the above items is based on the respective WID or SID. In particular, PUCCH aspects under feMIMO should focus on multi-TRP only.
•	No need to further discuss overlapped coverage enhancement features involving Rel-17 RedCap SI and Rel-17 CovEnh SI at this stage.


In addition, for the topic of CSI feedback for enhanced URLLC/IIoT, lots of time have been wasted on discussing whether A-CSI feedback on PUCCH is covered or not by WI scope. It is necessary to make it clear at RAN level so as to accelerate the progress of this topic in RAN1 discussion.
In this contribution, the overlapping topic regarding PUCCH repetition enhancements among different WIs is discussed and our view on how progress A-CSI enhancement is also provided. 
2. Overlapping of PUCCH repetition enhancement among different WIs
Considering the efficiency of subsequent e-meetings, it is better to identify the overlapping topics among different WIs and prevent duplicated discussions as much as possible. Some technical points for PUCCH repetition enhancement which overlaps among Rel-17 feMIMO WI, Rel-17 IIoT/URLLC WI and potential Rel-17 Coverage Enhancements WI are identified in the table below. The technical points are cited from the agreement in M-TRP of Rel-17 feMIMO [2][3], discussion in Rel-17 IIoT/URLLC [4] and the possible scope of Rel-17 Coverage Enhancements [5].
Table 1 Overlapping of PUCCH repetition enhancement among different WIs
	Enhancement points
	IIoT/URLLC WI
	CE WI
	M-TRP in feMIMO WI

	Dynamic indication of Number of repetitions
	Yes
	Yes
	Yes

	Sub-slot based PUCCH repetition
	Slot type like PUCCH repetition for sub-slot PUCCH repetition in single TRP. i.e., same start / duration / PUCCH resource in each subslot, one repetition per subslot
	-
	It can be applicable.

	PUSCH-repetition-Type-B like repetition
	PUSCH-repetition-Type-B like repetition within sub-slot for single TRP
	PUSCH-repetition-Type-B like repetition including slot by slot, or sub-slot by sub-slot if applicable
	It can be applicable.

	Scheme 1:Inter-slot repetition 
	-
	It can be applicable.
	One PUCCH resource carries UCI, another PUCCH resource or the same PUCCH resource in another one or more slots carries a repetition of the UCI.

	Scheme 3:Intra-slot repetition 
	It can be applicable.
	-
	Multi-TRP intra-slot repetition. One PUCCH resource carries UCI, another PUCCH resource or the same PUCCH resource in another one or more sub-slots within a slot carries a repetition of the UCI.



For dynamic indication, at least dynamic indication of the number of repetitions is covered by all the three WIs. Given it is mainly related to the DCI/RRC design and seems no differences among the usage in different WIs. So it is better to be specified only in one WI, e.g., CE WI. Except the indication of number of repetitions, the other specific indication, if any, could be specified in each WI on demand.
Regardless of the motivation for repetition enhancement, there are many commonalities among the three WIs in terms of the actual repetition pattern.
· The sub-slot based repetition in IIoT/URLLC is similar with the intra-slot repetition scheme 3 in M-TRP of feMIMO. The intra-slot repetition scheme 3 can be applied to IIoT/URLLC, and sub-slot based repetition can be applied to feMIMO.
· The PUSCH-repetition-Type-B like repetition in CE is overlapping with the design of inter-slot repetition scheme 1 in M-TRP of feMIMO. The PUSCH-repetition-Type-B like repetition can be applied to feMIMO and the inter-slot repetition scheme 1 also could be applied to CE. While the inter-slot repetition scheme 1 doesn’t exclude the solutions other than the PUSCH-repetition-Type-B like repetition.
One way is to study all potential overlapping enhancements in one WI for better integrity and consistency, e.g., study in fe-MIMO WI for more compatible solutions between single TRP and M-TRP. However, it would lead to unbalanced WI work load. In addition, some of the detailed enhancements may only have strong motivation in one WI, leaving to another WI with a risk of completing corresponding functionality in a short time at the end stage of Rel-17. Then a compromised way similar to the agreements in last RAN1 meeting is that, the PUCCH repetition enhancement can be studied and specified individually in IIoT/URLLC, CE and feMIMO WI, where IIoT/URLLC WI and CE WI should focus on single TRP and feMIMO should focus on multi-TRP only especially for beams. 
For other solutions which seem not overlapping in different WIs, they can be studied in each WI separately. For example, the priority/collision handling in the case of PUCCH repetition can be handled in IIoT/URLLC, DMRS bundling issue can be handled in CE WI if included, and power control enhancement issue can be handled in feMIMO WI.
Proposal 1: For PUCCH repetition enhancement, IIoT/URLLC WI and CE WI should focus on enhancement for single TRP operation and feMIMO WI should focus on multi-TRP operation only.
Proposal 2: Dynamic indication at least for the number of repetitions is specified in one WI. 
3. Discussion on CSI feedback for enhanced URLLC/IIoT
According to the revised WID in RAN#88[6], the objector CSI enhancement in URLLC/IIoT WI is attached as follows.
	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 RAN1, too much time has been wasted on discussing whether A-CSI feedback on PUCCH is within WI scope. It is necessary to make it clear at RAN level so as to accelerate the progress of this topic in RAN1 discussion. It’s a majority of companies’ view that, A-CSI feedback on PUCCH is an important CSI feedback enhancement to improve timeliness of CSI reporting and enhance the accuracy of MCS selection. The majority of companies believe A-CSI feedback on PUCCH should be supported. Even in the stage of URLLC Rel-16 study item, most companies have achieved this common understanding. So it is necessary to clarify that A-CSI feedback on PUCCH should be specified and no need to discuss whether it should be in the scope of this WI or not in RAN1 discussion.
Proposal 3: Clarify that A-CSI feedback on PUCCH should be specified in URLLC/IIoT WI. 
For A-CSI feedback enhancements, RAN1 focused on the following two basic issues in previous discussion. 
· Issue 1: Feedback mechanism design. 
· Issue 2: New report content design. 
For issue 1, it is to specify the basic functions of A-CSI on PUCCH, i.e., how to trigger and where to transmit A-CSI feedback. There is no need to prove its benefits via simulation evaluation if A-CSI on PUCCH is supported. However, issue 2 is a more general enhancement which could be applied for not only A-CSI on PUCCH or but also legacy CSI feedback. It needs a large amount of simulation effort on potential benefits it may offer. This has already consumed lots of time in RAN1, where the focus should be on the basic functions of A-CSI on PUCCH instead.     
To speed up the progress of the A-CSI enhancement, we suggest the following topics dedicated on A-CSI on PUCCH should be prioritized. 
	Topic 1: Triggering method of aperiodic CSI report on PUCCH
Topic 2: PUCCH resource determination for A-CSI on PUCCH


Proposal 4: The following candidate topics should be prioritized for A-CSI enhancement. 
	Topic 1: Triggering method of aperiodic CSI report on PUCCH
Topic 2: PUCCH resource determination for A-CSI on PUCCH



4. Conclusions 
In this contribution, we have the following proposals.
Proposal 1: For PUCCH repetition enhancement, IIoT/URLLC WI and CE WI should focus on enhancement for single TRP operation and feMIMO WI should focus on multi-TRP operation only.
Proposal 2: Dynamic indication at least for the number of repetitions is specified in one WI. 
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