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Introduction
In this contribution, we discuss the remaining issues and corrections on CSI reporting in the specs.
Remaining issues on CSI reporting

· Deactivation of SP-CSI reports
In RAN1#91, it was agreed that 
Agreement
A set of SP-CSI report settings for PUSCH are RRC configured and CSI request field in DCI scrambled with SP-CSI C-RNTI activates one of the SP-CSI reports
Further in RAN1#92, the following agreement was achieved
Agreement 
· DCI Formats 0_1 is used to activate/deactivate SP-CSI reporting on PUSCH. 
· DCI Format 0_1 contains a CSI request field and can activate/deactivate any configured SP-CSI trigger state
· Note: The DCI can only be used to activate/deactivate SP-CSI reporting

According to the above agreements, one SP-CSI trigger state, which contains one associated SP-CSI report, is activated by a single DCI scrambled with SP-CSI C-RNTI. Considering the possible use case for multiple CCs or CoMP operation, multiple SP-CSI trigger states are preferred to be active at the same time. Otherwise, for large number of CCs, it would take quite long time to collect all the SP-CSI reports. In addition, as DCI format 0_1 was agreed for SP-CSI activation, it is feasible to differentiate multiple active SP-CSI trigger states as each corresponds to a unique code point of the CSI request field.
Proposal 1: Multiple SP-CSI trigger states are allowed to be active simultaneously.

For SP-CSI deactivation, DCI format 0_1, which contains the CSI request field, should at least be allowed to indicate deactivation of a specific SP-CSI trigger state. However, there is also the case that all the active SP-CSI trigger states are required to be deactivated simultaneously. If only DCI format 0_1 is allowed for deactivation, multiple deactivation DCIs are needed, which results into larger signaling overhead. A more effective solution for such use case is to allow DCI format 0_0 for SP-CSI deactivation. In this way, with a single DCI, all the activate SP-CSI could be deactivated. Since DCI format 0_0 is not used for SP-CSI activation, it is not necessary to differentiate activation/deactivation signaling by defining the special fields for DCI format 0_0.
Proposal 2:  DCI format 0_1 and DCI format 0_0 are both allowed to indicate SP-CSI deactivation, where deactivation of all the active SP-CSI trigger state is indicated with DCI format 0_0.

· BWP switching related issues
In RAN1#92bis, for PUCCH based SP-CSI, it was agreed that
Agreement
· When DL BWP is switched, PUCCH-based SP-CSI report setting in activated state stays in its activated state. SP-CSI reporting is simply suspended until the DL BWP is switched back, whereon it resumes
In RAN1 AH 1801 meeting, the following agreement has been achieved: 
Agreement:
· For each PUCCH-based CSI Report, a PUCCH resource for each candidate UL BWP is configured, where the configuration of a resource contains PUCCH format (2,3, or 4), and the necessary parameters to define the PUCCH resource
· The parametrization follows that of each PUCCH Format
In the current specification, each CSI reporting setting is associated with a DL BWP and its linked resource settings have the same DL BWP information. For P-CSI report, after DL BWP switching, the former P-CSI report should stop as the linked CSI-RS resources are no more valid, and the new P-CSI report corresponding to the active DL BWP could start transmitting if there is P-CSI configured.
Proposal 3: When DL BWP is switched, the P-CSI report associated with previous DL BWP is suspended and the P-CSI report corresponding to the active DL BWP could start transmitting if there is P-CSI configured.

According to the above agreements, for each CSI report on PUCCH, its PUCCH resource is configured per candidate UL BWP, which aims to guarantee continuous CSI report after UL BWP switching. However for PUSCH based SP-CSI, the PUSCH resource is indicated by DCI dynamically, which makes it infeasible to allocate a PUSCH resource for each candidate UL BWP using a single DCI. Considering the possible difference in numerology of each BWP, the resources required to carry CSI may be different. As a result, for SP-CSI on PUSCH, a new resource allocation should be indicated to the UE after UL BWP switching. Figure 1 depicts a use case for SP-CSI on PUSCH, where UL BWP is switched after DL BWP switching. When DL BWP is switched, if PUSCH based SP-CSI report setting in activated state stays in its activated state and resumes after switch back, the PUSCH resource may not be adequate any more due to UL BWP switching. Therefore, a DCI activation signaling is needed when DL BWP is switched back. For UL BWP switching, similar procedure is required. This makes it meaningless to keep SP-CSI in its activated state after BWP switching. In this way, for PUSCH based SP-CSI, we prefer to take BWP switching serving as an SP-CSI deactivation mechanism.

[image: ]
Figure 1: DL/UL BWP switching for SP-CSI on PUSCH

Proposal 4: When UL/DL BWP is switched, PUSCH-based SP-CSI report setting in activated state is suspended and transitioned to the inactivated state.

· Conflict between nrofCQIsPerReport and RI
In Subclause 5.2.1.4 in TS 38.214[1], on Reporting configurations, it is described that:

When the UE is configured with the higher layer configured parameter nrofCQIsPerReport set to '1', a single CQI is reported for one codeword per CSI report. When the UE is configured with the higher layer configured parameter nrofCQIsPerReport set to '2', one CQI for each codeword is reported per CSI report.

The parameter nrofCQIsPerReport defines the maximum number of CQIs per CSI report. Since RI restriction could be RRC configured, if RI is restricted to be no more than 4, a single CQI is reported per subband (or wideband) per CSI report. Otherwise, two CQIs with each for one codeword may be reported per subband (or wideband) per CSI report. This implies that the parameter nrofCQIsPerReport is not necessary as it could be replaced by RI restriction. In addition, if the configured nrofCQIsPerReport is not aligned with the number of CQIs determined from rank restriction, UE will get confused unless the UE behavior is specified. For simplicity, we prefer to remove or ignore RRC parameter nrofCQIsPerReport and determine the number of CQI only from RI restriction.
Proposal 5: Remove or ignore the parameter nrofCQIsPerReport and determine the number of CQI only from RI restriction.

· CSI priority rules
In RAN1 AH 1801 meeting, the following agreement has been achieved:
Agreement:
The following CSI priority rules apply:
· Reports are first prioritized according to Rule #1, then according to Rule #2 if they have the same priority according to Rule #1, and so forth…
· Rule #1: Time-domain behaviour / channel (AP-CSI > SP-CSI on PUSCH > SP-CSI on PUCCH > P-CSI)
· Rule #2: CSI content (Beam reports > CSI)
· Applies only for all periodic reports and semi-persistent reports intended for PUCCH
· Rule #3: cellID (PCell > PSCell > other cell IDs in increasing order)
· Applies only for all periodic reports and semi-persistent reports intended for PUCCH
· Rule #4: csiReportID (in increasing order)
· Applies only for all periodic reports and semi-persistent reports intended for PUCCH

In current specification (Subclause 5.2.5 in TS 38.214[1]), the above rules are captured as
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Two CSI reports are said to collide if the time occupancy of the physical channels scheduled to carry the CSI reports overlap in at least one OFDM symbol and are transmitted on the same carrier. When a UE is configured to transmit two colliding CSI reports, the following rules apply (for CSI reports transmitted on PUSCH, as described in 
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Compared with the agreement, the equation brings no benefits on spec clarity. Moreover, more reporting schemes (e.g. A-CSI on PUCCH) may be introduced and the parameters in the equation may be extended in the future release. From the forward compatibility point of view, we propose to capture the priority rules for CSI reporting in the spec same as in agreements.
Proposal 6: The agreements should be captured in the specification for the CSI priority rules description as follows:
CSI reports are associated with the following priority rules:
· Reports are first prioritized according to Rule #1, then according to Rule #2 if they have the same priority according to Rule #1, and so forth…
· Rule #1: Aperiodic CSI reports to be carried on PUSCH  >semi-persistent CSI reports to be carried on PUSCH >semi-persistent CSI reports to be carried on PUCCH >periodic CSI reports to be carried on PUCCH
· Rule #2: CSI reports carrying L1-RSRP > CSI reports not carrying L1-RSRP
· Rule #3: Serving cell index in increasing order
· Rule #4: reportConfigID in increasing order
where Rule#2/#3/#4 apply only for all periodic reports and semi-persistent reports to be carried on PUCCH

· CSI reporting using PUCCH
In RAN1 NR#3 meeting, the following proposal on encoding for long PUCCH-based reporting has been agreed:
· Proposal: 
· For wideband or partial-band reporting, use the same solution as short PUCCH
· The same payload irrespective of RI/CRI
· For subband reporting 
· Use solution as for PUSCH (two-part encoding): slide 4 of R1-1715288
· Note: CRI/RI can be decoded first to determine the payload of PMI/CQI 
According to the above agreement, long PUCCH support both wideband and subband CSI reporting. But the agreement has not been fully captured in the current specification [1] for SP-CSI report. 

-----------------------------------------------------Start of TP for 38.214----------------------------------------------------------------
[bookmark: _Toc501048201]5.2.4	CSI reporting using PUCCH
-------------------   omitted  -----------------
A UE shall perform semi-persistent CSI reporting on the PUCCH no earlier than 3ms after the HARQ-ACK corresponding to the PDSCH carrying the selection command [10, TS 38.321] is transmitted. The selection command will contain one or more Reporting Setting Indications where the associated CSI Measurement Links and CSI Resource Settings are configured. Semi-persistent CSI reporting on the PUCCH supports Type I CSI. Semi-persistent CSI reporting on the PUCCH format 2 supports Type I CSI with wideband frequency granularity. Semi-persistent CSI reporting on PUCCH formats 3 or 4 supports Type I CSI with wideband and Ssub-band CSI frequency granularities and Type II CSI with wideband frequency granularity.
--------------------------------------------------------------------END of TP-------------------------------------------------------------

· CSI mapping on CSI only PUSCH
In RAN1#91, it was agreed by control session that
Agreements:
· In Rel-15, both HARQ-ACK and CSI are mapped to all layers of the TB on PUSCH. 

In the current specification, when CSI is multiplexed with UL-SCH on PUSCH, CSI mapping is in the following order:
Layer-> Frequency->Time
The mapping rule has not been decided yet for CSI only PUSCH. In our opinion, considering the large CSI payload of Type II CSI, it is beneficial to map CSI to multiple layers in a spatial multiplexing manner. For alignment, the mapping order may follow that of the CSI multiplexed with UL-SCH case.
Proposal 7: For CSI only PUSCH, CSI could be mapped to multiple layers in the following order:
Layer-> Frequency->Time
Conclusions
In this contribution, we discussed the remaining issues on CSI reporting and provide some corrections of specifications. We propose that:

Proposal 1: Multiple SP-CSI trigger states are allowed to be active simultaneously.
Proposal 2:  DCI format 0_1 and DCI format 0_0 are both allowed to indicate SP-CSI deactivation, where deactivation of all the active SP-CSI trigger state is indicated with DCI format 0_0.
Proposal 3: When DL BWP is switched, the P-CSI report associated with previous DL BWP is suspended and the P-CSI report corresponding to the active DL BWP could start transmitting if there is P-CSI configured.
Proposal 4: When UL/DL BWP is switched, PUSCH-based SP-CSI report setting in activated state is suspended and transitioned to the inactivated state.
Proposal 5: Remove or ignore the parameter nrofCQIsPerReport and determine the number of CQI only from RI restriction.
Proposal 6: The agreements should be captured in the specification for the CSI priority rules description as follows:
CSI reports are associated with the following priority rules:
· Reports are first prioritized according to Rule #1, then according to Rule #2 if they have the same priority according to Rule #1, and so forth…
· Rule #1: Aperiodic CSI reports to be carried on PUSCH  >semi-persistent CSI reports to be carried on PUSCH >semi-persistent CSI reports to be carried on PUCCH >periodic CSI reports to be carried on PUCCH
· Rule #2: CSI reports carrying L1-RSRP > CSI reports not carrying L1-RSRP
· Rule #3: Serving cell index in increasing order
· Rule #4: reportConfigID in increasing order
where Rule#2/#3/#4 apply only for all periodic reports and semi-persistent reports to be carried on PUCCH
Proposal 7: For CSI only PUSCH, CSI could be mapped to multiple layers in the following order:
Layer-> Frequency->Time
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