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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Some remaining issues in RAN1 #90bis meeting [1] and to be concluded in this meeting are listed as follows:
Agreement:
For NR CSI reporting on PUSCH, Part 2 information bits of partial subbands can be omitted.  
· Down-select one of the following Alts for CQI calculation in RAN1#91
· Alt 1: Subband CQI for each omitted subband is calculated assuming PMI in the nearest subband(s) with Part 2 reporting
· Alt 2: Subband CQI for each omitted subband is calculated assuming PMI in this subband

Agreement:
NR at least supports the following periodicities for P/SP CSI reporting 
· {5, 10, 20, 40, 80, 160, 320} slots
· Details on restriction on periodicity as a function of subcarrier spacing is to be concluded in RAN1#91 (including whether or not to support)

Conclusion:
Continue discussion in RAN1#91 on the following:
· BWP for which CSI is reported is determined by the active BWP in the time location of the CSI reference resource
Agreement:
· At least for when Type I CSI collides with Type I CSI and Type II CSI collides with Type II CSI
· The following priority order for CSI periodicity types applies
· Aperiodic CSI > P-CSI
· Aperiodic CSI > SP-CSI
· Note: Study further on the priority between SP-CSI and P-CSI
· TBD in RAN1#91 If the above applies for Type I CSI collides with Type II CSI as well

In this contribution, we discuss some remaining details of the CSI reporting and summarize the some aspects of CSI and beam management reporting for various use cases. This paper is revised from R1-1717471.
2. Discussion on Remaining CSI Reporting
It has been agreed that Part 2 information bits of partial subbands can be omitted for NR CSI reporting on PUSCH.  How to deal with the CQI calculation for those subbands with PMI omission? The following two alternatives can be considered:
· Alt 1: Subband CQI for each omitted subband is calculated assuming PMI in the nearest subband(s) with Part 2 reporting
· Alt 2: Subband CQI for each omitted subband is calculated assuming PMI in this subband
As the UE has been aware of the size of feedback resources, the UE can decide the feedback contents to be omitted for Type II CSI reporting. From UE’s complexity perspective, Alt. 1 is preferred because when the UE recognizes the subband(s) to be omitted it doesn’t need to calculate the remaining CSI parts of those subbands. 
Proposal 1:
For subband CQI when some of Part 2 information bits of partial subbands are omitted
·  Alt. 1 is preferred, i.e., subband CQI for each omitted subband is calculated assuming PMI in the nearest subband(s) with Part 2 reporting.
For the periodicities for P/SP CSI reporting, some of the values may not be applied in some scenarios so that periodicity restriction is needed. From UE perspective, too frequent CSI reporting, i.e., too small value of periodicity for some subcarrier spacing, would cost UE too much operational overhead and power consumption. However, it can be realized by no configuring those invalid periodicity values in the resource settings by gNB. Restriction on periodicity requires additional signaling overhead while the one or two invalid values won’t affect the signaling overhead too much since the periodicity is transferred via RRC. Additionally, implicit restriction can be considered in the specification to define certain valid periodicity values for specific subcarrier spacing.
Proposal 2:
Restriction on periodicity values with respect to the subcarrier spacing can be realized by
· No configuring the invalid periodicity values in the resource settings by gNB
· Or implicitly defining certain valid periodicity values for a specific subcarrier spacing in the specification
Another remaining issue is to discuss that BWP for which CSI is reported is determined by the active BWP in the time location of the CSI reference resource. BWP switching should be considered. In our opinion, it will be clear and simple if yes. It is up to gNB itself to control the BWP in which the CSI reference is transmitted to acquire the desired CSI.
Proposal 3:
· BWP for which CSI is reported is determined by the active BWP in the time location of the CSI reference resource.
When Type I CSI collides with Type I CSI and Type II CSI collides with Type II CSI, the priority between SP-CSI and P-CSI should be SP-CSI > P-CSI. When Type I CSI collides with Type II CSI, we think Type II CSI should have higher priority to Type I CSI for the aperiodic CSI reporting only, or semi-persistent CSI only. For AP CSI reports, gNB can manage to avoid any collision. Overall priority order for CSI collision can be given as: AP Type I/II CSI > SP Type II CSI > SP Type I CSI > P Type II CSI > P Type I CSI.
Proposal 4:
· Priority order for CSI collision is as follows:
· AP Type I/II CSI > SP Type II CSI > SP Type I CSI > P Type II CSI > P Type I CSI
3. Discussion on Reporting Contents
According to the current agreements on both CSI reporting and beam management reporting, we summarize the UL channels to carry the CSI and beam management reporting for various use cases in Table 1. Note that piggyback on PUSCH is not assumed. And whether beam reporting can be carried on short PUCCH depends on the number of selected beams to be reported. While the possible feedback contents for these use cases are listed in Table 2. Details of the feedback contents for NZP CSI-RS IM reporting can be found in our companion contribution [2].
Table 1: Aspects of CSI and beam management reporting for use cases
	Use case
	Feedback bandwidth
	Periodic reporting
	Semi-persistent reporting
	Aperiodic reporting

	Type I CSI reporting
	WB/PB
	· Short PUCCH
· Long PUCCH (for coverage)
	· Short PUCCH
· Long PUCCH (for coverage)
	· Short PUCCH
· Long PUCCH (for coverage)
· PUSCH

	
	SB
	· Long PUCCH
	· Long PUCCH
	· Long PUCCH
· PUSCH

	Type II CSI reporting (part 1 + part 2)
	SB
	· N.A.
	· PUSCH
	· PUSCH

	Type II CSI reporting (part 1 only)
	SB
	· N.A.
	· Long PUCCH
· PUSCH (when dropping part 2)
	· Long PUCCH
· PUSCH (when dropping part 2)

	NZP CSI-RS IM reporting
	WB/PB
	· N.A.
	· FFS
	· Short PUCCH
· Long PUCCH
· PUSCH

	
	SB
	· N.A.
	· FFS
	· Long PUCCH
· PUSCH

	Semi-open-loop CSI reporting
	WB/PB
	· Short PUCCH
· Long PUCCH (for coverage)
	· Short PUCCH
· Long PUCCH (for coverage)
	· Short PUCCH
· Long PUCCH (for coverage)
· PUSCH

	Non-PMI CSI reporting
	
	
	
	

	Hybrid CSI reporting
	
	
	
	

	Beam reporting
	
	
	
	



Table 2: Feedback content for use cases
	Use case
	Feedback bandwidth
	Feedback content

	Type I CSI reporting
	WB/PB
	RI (CRI), WB PMI1 + WB PMI2, WB CQI

	
	SB
	RI (CRI), WB PMI1 + SB PMI2, WB CQI + SB CQI

	Type II CSI reporting (part 1 + part 2)
	SB
	Part 1: RI (CRI), WB CQI + SB CQI, indication of the number of NZ WB amplitude coefficients per layer
Part 2: WB PMI, WB amplitude, (SB amplitude), SB phase

	Type II CSI reporting (part 1)
	SB
	Part 1: RI (CRI), WB CQI + SB CQI, indication of the number of NZ WB amplitude coefficients per layer

	NZP CSI-RS IM reporting
	WB/PB
	WB CQI, (RI, PMI, channel/interference hypotheis index)

	
	SB
	WB CQI + SB CQI, (RI, PMI, channel/interference hypotheis index)

	Semi-open-loop CSI reporting
	WB/PB
	RI (CRI), PMI1 in Type I codebook, WB CQI

	Non-PMI CSI reporting
	WB/PB
	RI (CRI), WB CQI

	Hybrid CSI reporting
	WB/PB
	RI (CRI), PMI1 in Type I codebook

	Beam reporting
	WB/PB
	CRI/SSB time index, WB L1-RSRP



Based on the feedback UL channels and feedback contents for various use cases shown in Table 1 and Table 2, we can summarize the possible feedback contents on short PUCCH and long PUCCH as shown in Table 3, which could be helpful for feedback format design. 
Table 3: Use cases of CSI and beam reporting on various UL channels
	Index
	Short PUCCH
	Long PUCCH

	0
	RI (CRI), WB PMI1 + WB PMI2, WB CQI

	1
	RI (CRI), PMI1 in Type I codebook, WB CQI

	2
	RI (CRI), WB CQI

	3
	RI (CRI), PMI1 in Type I codebook

	4
	CRI/SSB time index, WB L1-RSRP

	5
	FFS: WB CQI, (RI, PMI, channel/ interference hypotheses index)
	FFS: WB CQI + SB CQI, (RI, PMI, channel/ interference hypotheses index)

	6
	
	RI (CRI), WB PMI1 + SB PMI2, WB CQI + SB CQI

	7
	
	RI (CRI), WB CQI + SB CQI, indication of the number of NZ WB amplitude coefficients per layer



Then, we propose,
Proposal 5:
· Feedback format design should at least consider the cases as shown in the following Table:
	Index
	Short PUCCH
	Long PUCCH

	0
	RI (CRI), WB PMI1 + WB PMI2, WB CQI

	1
	RI (CRI), PMI1 in Type I codebook, WB CQI

	2
	RI (CRI), WB CQI

	3
	RI (CRI), PMI1 in Type I codebook

	4
	CRI/SSB time index, WB L1-RSRP

	5
	FFS: WB CQI, (RI, PMI, channel/ interference hypotheis index)
	FFS: WB CQI + SB CQI, (RI, PMI, channel/ interference hypotheis index)

	6
	
	RI (CRI), WB PMI1 + SB PMI2, WB CQI + SB CQI

	7
	
	RI (CRI), WB CQI + SB CQI, indication of the number of NZ WB amplitude coefficients per layer



4. Conclusion
We discuss some remaining details of the CSI reporting and obtain the following proposals:
Proposal 1:
For subband CQI when some of Part 2 information bits of partial subbands are omitted
·  Alt. 1 is preferred, i.e., subband CQI for each omitted subband is calculated assuming PMI in the nearest subband(s) with Part 2 reporting.
Proposal 2:
Restriction on periodicity values with respect to the subcarrier spacing can be realized by
· No configuring the invalid periodicity values in the resource settings by gNB
· Or implicitly defining certain valid periodicity values for a specific subcarrier spacing in the specification
Proposal 3:
· BWP for which CSI is reported is determined by the active BWP in the time location of the CSI reference resource.
Proposal 4:
· Priority order for all types of CSI collision is as follows:
· AP Type I/II CSI > SP Type II CSI > SP Type I CSI > P Type II CSI > P Type I CSI
Proposal 5:
· Feedback format design should at least consider the cases as shown in the following Table:
	Index
	Short PUCCH
	Long PUCCH

	0
	RI (CRI), WB PMI1 + WB PMI2, WB CQI

	1
	RI (CRI), PMI1 in Type I codebook, WB CQI

	2
	RI (CRI), WB CQI

	3
	RI (CRI), PMI1 in Type I codebook

	4
	CRI/SSB time index, WB L1-RSRP

	5
	FFS: WB CQI, (RI, PMI, channel/ interference hypotheis index)
	FFS: WB CQI + SB CQI, (RI, PMI, channel/ interference hypotheis index)

	6
	
	RI (CRI), WB PMI1 + SB PMI2, WB CQI + SB CQI

	7
	
	RI (CRI), WB CQI + SB CQI, indication of the number of NZ WB amplitude coefficients per layer
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