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Introduction
In RAN1 #90 meeting, following agreements were made with some remaining FFS items. 
	
	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 

	Physical channel being used
	Short PUCCH or 
long PUCCH (*)
	Short PUCCH, 
long PUCCH, or 
PUSCH (*) (**)
	PUSCH (****)

	Codebook(s)
	Type I CSI
	Type I and II CSI (***)
	Type I and II CSI



(+) FFS: if partial band is a portion of a bandwidth part; wideband is an entire bandwidth part
(*) FFS: The conditions for using short PUCCH vs. long PUCCH
· To be concluded in RAN1 NR-AH3
(**) FFS: Potential down selection of the three options
(***) Type II CSI is only applicable for PUSCH (if supported)
· FFS: support for partial Type II CSI reporting for SP-CSI
(****) If Y=0 supported, A-CSI can also be reported over short PUCCH, e.g. for WB CQI for URLLC
We discuss the remaining open issues in this contribution.  This contribution is revised from [3].
Periodic CSI reporting
The remaining FFS is that the condition of using short PUCCH vs. long PUCCH. Since single slot is agreed for P-CSI reporting, the available payload size for short or long PUCCH can be different. Also the coverage of short and long PUCCH is different. 
[bookmark: _Toc492979437]Observation 1:	short and long PUCCH can have different payload size and coverage support in NR.
We have several considerations for short and long PUCCH for P-CSI reporting.
· Option1: wideband P-CSI is reported over short PUCCH, subband P-CSI is reported over long PUCCH.
· Option2: payload size determined long or short PUCCH.
· Option3: base station configures use of short or long PUCCH.
In practical deployment, the coverage issue of CSI reporting needs to pay special attention. Therefore, it is more flexible to allow the base station to configure short or long PUCCH reporting for P-CSI. For cell edge users, gNB can allocate large bandwidth for long PUCCH. For cell center users, short PUCCH can be configured. This will enhance the performance of P-CSI reporting. UE will transmit P-CSI based on gNB high-layer configured PUCCH resource for P-CSI reporting. The flexibility can be improved if MAC-CE based indication of PUCCH resource for mobility UEs is supported.
[bookmark: _Toc492980069]Proposal 1:  	P-CSI reporting can be conveyed by either short- or long-PUCCH, depending on the gNB configuration.
Semi-persistent CSI reporting
As mentioned in [1], resource support of SP-CSI can be short/long PUCCH or PUSCH. In our understanding, long PUCCH can be large enough to support up to hundreds of payload bits, which can be sufficient for Type-I subband level PMI/CQI feedback. Unless UL data transmission is triggered, there’s no special needs to transmit SP-CSI on PUSCH. And Type-II CSI reporting in this case is more preferable to be triggered by A-CSI and reported on PUSCH only. The short or long PUCCH resource for SP-CSI reporting can be semi-persistently configured with on/off commands of SP-CSI.
[bookmark: _Toc492979438]Observation 2:	The benefit of using PUSCH based SP-CSI reporting is unclear.
[bookmark: _Toc492980070]Proposal 2:	SP-CSI is transmitted over short or long PUCCH. No PUSCH for SP-CSI transmission.  Type II CSI is not supported by semi-persistent reporting.
[bookmark: _Toc492980071]Proposal 3: 	Type-II CSI reporting is based on A-CSI triggering and reported on PUSCH.
In some earlier contributions, Type-II CSI can be partial reported on SP-CSI. The benefit is to segament Type-II CSI reporting into multiple packets, which can be more suitable for reporting on short or long PUCCH. The will results a multi-slot reporting of Type-II CSI, for example wideband and subband PMI are reported on different slots. It needs to be emphasised that multi-slot reporting will introduce other complications for both base station and UE processing, and introduce higher requirement on UE’s mobility. Therefore, we propose 
[bookmark: _Toc492980072]Proposal 4: 	Type-II CSI reporting is not segmented for SP-CSI.
Conclusion
In this contribution, we discuss design aspects of CSI reporting via PUCCH.  We have following observation:
Observation 1:	short and long PUCCH can have different payload size and coverage support in NR.
Observation 2:	The benefit of using PUSCH based SP-CSI reporting is unclear.
In addition, we propose
Proposal 1:  	P-CSI reporting can be conveyed by either short- or long-PUCCH, depending on the gNB configuration.
Proposal 2:	SP-CSI is transmitted over short or long PUCCH. No PUSCH for SP-CSI transmission.  Type II CSI is not supported by semi-persistent reporting.
Proposal 3: 	Type-II CSI reporting is based on A-CSI triggering and reported on PUSCH.
Proposal 4: 	Type-II CSI reporting is not segmented for SP-CSI.
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