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1 Introduction

At the previous meeting [1-3], it is agreed that:

	
	Periodic CSI 

(P-CSI)
	Semi-persistent CSI 
(SP-CSI)
	Aperiodic CSI 

(A-CSI)

	Frequency granularity
	Wideband or partial band
	Wideband, partial band, or subband 
	Wideband, partial band, or subband 

	Codebook(s) and conditions
	Type I CSI

· Short PUCCH

· Long PUCCH


	Type I CSI

· Short/long PUCCH

· PUSCH

Type II CSI

· Long PUCCH (only part 1)
· PUSCH
	Type I CSI

· Short PUCCH

· PUSCH

Type II CSI

· PUSCH




In this contribution, we discuss the potential reporting mode for CSI reporting. 
2 Periodic reporting
In NR, periodic reporting has been supported in short PUCCH and long PUCCH. 
Considering the larger capacity of and the coverage enhancement by long PUCCH, the reporting mode supported in short PUCCH can also be supported in long PUCCH. The possible reporting mode for periodic reporting in our view is summarized in Table I.
Non-PMI reporting in the case of full reciprocity [4] can be reported by the reporting mode of 1-0 and 2-0 w/o partial band CQI reporting. For basic CSI feedback in FDD system, reporting 1-1 and 2-1 can be used. With reporting mode 1-1, the first stage of hybrid CSI feedback can also be supported. 

Table I possible reporting modes for periodic reporting in our view
	Periodic reporting
	No PMI
	WB PMI
	Multiple PMI

(subband PMI)

	WB CQI
	Short/long PUCCH 
(1-0)
	Short/long PUCCH 

Type 1 PMI 
(1-1)
	 (1-2)

	Partial band CQI 
	Short/long PUCCH (2-0)
	Short/long PUCCH

Type 1 PMI

 (2-1)
	 (2-2)

	Multiple CQI (subband CQI)
	 (3-0)
	(3-1)
	 (3-2)


3 Aperiodic reporting

In NR, aperiodic reporting has been supported in short PUCCH and PUSCH. 

The possible reporting mode for aperiodic reporting in our view is summarized in Table II. To deal with a failed detection of certain periodic reporting, an aperiodic reporting can be trigged. Then the reporting mode in periodic reporting should also be supported in aperiodic reporting. The motivation for reporting mode 3-2 is provide a high resolution CSI feedback for MU transmission.
Table II possible reporting modes for aperiodic reporting in our view
	aperiodic reporting
	No PMI
	WB PMI
	Multiple PMI

(subband PMI)

	WB CQI
	Short PUCCH/PUSCH

(1-0)
	Short PUCCH/PUSCH 

Type 1 PMI
(1-1)
	FFS

(1-2)

	Partial band CQI 
	Short PUCCH/PUSCH 

(2-0) 
	Short PUCCH/PUSCH

Type 1 PMI 

(2-1)
	FFS

(2-2)

	Multiple CQI (subband CQI)
	PUSCH

(3-0)
	PUSCH

Type 1 PMI

(3-1)
	PUSCH

Type 1 and type II

(3-2)


4 Semi-persistent reporting
Semi-persistent reporting has higher flexibility than periodic reporting and aperiodic reporting. Semi-persistent reporting can be seen as a time windowed version of periodic reporting, and the function of periodic reporting can be replaced by semi-persistent reporting sometimes. Actually, semi-persistent reporting can also be seen as aperiodic reporting with a lots of slots, and high resolution feedback can be configured. It seems that semi-persistent CSI is a solution to balance the persistent CSI feedback and feedback overhead, and can be supported on both PUCCH and PUSCH. The CSI reporting mode for semi-persistent reporting can follow those for periodic reporting and aperiodic reporting.
Proposal 1: Semi-persistent reporting modes can be supported as a union of periodic and aperiodic reporting modes to take advantage of persistent CSI feedback and overhead reduction  

The possible reporting mode for semi-persistent reporting in our view is summarized in Table III, with supporting the reporting modes in periodic reporting and aperiodic reporting.
Table III possible reporting modes for semi-persistent reporting in our view
	Semi-persistent reporting
	No PMI
	WB PMI
	Multiple PMI

(subband PMI)

	WB CQI
	Short PUCCH/long PUCCH/PUSCH

(1-0)
	Short PUCCH/long PUCCH/PUSCH 

Type 1 PMI
(1-1)
	FFS

(1-2)

	Partial band CQI 
	Short PUCCH/long PUCCH/PUSCH 

(2-0) 
	Short PUCCH/long PUCCH/PUSCH

Type 1 PMI 

(2-1)
	FFS

(2-2)

	Multiple CQI (subband CQI)
	PUSCH

(3-0)
	PUSCH

Type 1 PMI

(3-1)
	Long PUCCH/PUSCH

Type 1 and type II

(3-2)


5 Collision handling

Based on above discussions, a different CSI reporting mechanism can be applied depending on the specific use case/scenario, which introduces a certain complexity and possible collusion in CSI reporting. For example, it is possible that an aperiodic CSI reporting carried by short PUCCH collides with a periodic CSI reporting. Another example, it is possible that two TRPs trigger two CSI reporting from a UE at the same time instance. Usually, such a collision cannot be perfectly avoided, even in a well-designed system. In particular, it is crucial when the resources to send CSI feedback are limited, e.g., by using PUCCH.

One solution is that gNB can configure (or predefine) the priority of CSI reporting, in term of reporting types (e.g., periodic and aperiodic), UCI formats (e.g., for CSI acquisition and for beam management) and/or CSI quantities (e.g., wideband CQI and subband CQI). In a conflicting reporting occasion with limited resources, UE can choose the proper type/format/quantity to report, based on the configured priority. For example, the following priority can be considered:

· Aperiodic reporting has a higher priority than semi-persistent reporting, and semi-persistent reporting has a higher priority than periodic reporting.

· Wideband CSI (e.g., wideband/partial band CQI) has a higher priority than the subband CSI (e.g., subband CQI).

· Beam related information (e.g., beam index by CRI, and corresponding L1-RSRP) has a higher priority than the CSI related information (e.g., RI/PMI/CQI). The UCI formats containing beam related information (beam index, e.g., CRI, and corresponding L1-RSRP) have a higher priority than the UCI formats only containing CSI related information.

· If multiple aperiodic CSI reporting is triggered in multi-TRP cases, some of the CSI reporting should be dropped depending on the processing capability of the UE, e.g., the maximum number of  CSI reporting which could be handled by the UE, etc. For example, lower indexed or higher indexed CSI reporting could be dropped and the previous reporting could take the place of the dropped CSI.
Proposal 2: The dropping rule for CSI reporting based on some predefined/configured priorities should be supported, for example AP>SP>P, WB CSI>SB CSI, BM reporting>CSI reporting, etc. 
6 Conclusions
The contribution analyses the CSI reporting mode on PUCCH and PUSCH, based on which the following proposals are made.
Proposal 1: Semi-persistent reporting modes can be supported as a union of periodic and aperiodic reporting modes to take advantage of persistent CSI feedback and overhead reduction
Proposal 2: The dropping rule for CSI reporting based on some predefined/configured priorities should be supported, for example AP>SP>P, WB CSI>SB CSI, BM reporting>CSI reporting, etc.
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