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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we discuss on the remaining issues on CSI reporting.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]The following was agreed at RAN1#92bis meeting[1]:
Agreement:
· A UE capable of X simultaneous CSI calculations (according to capability 2-35) is said to have X CSI processing units. For aperiodic CSI report using AP CSI-RS (with a single CSI-RS resource in the resource set for channel measurement). 
· the CSI processing unit remains occupied from the first OFDM symbol after the PDCCH trigger until the last OFDM symbol of the PUSCH carrying the CSI report
· If N AP CSI reports (each with a single CSI-RS resource in the resource set for channel measurement) are triggered in a slot, but the UE only has M un-occupied CSI processing units, UE is only required to update M of the N CSI reports 
· FFS if a rule is needed which CSI reports are required to be update or if it’s up to the UE
· FFS if a CSI report linked with Ks > 1 CSI-RS resources for channel measurement occupies Ks CSI processing units or one CSI processing units
Based on the discussion at the Sanya meeting and the above agreement, three related issues are discussed in this contribution.
Discussion
Definition of CSI processing unit
First we like to confirm the work assumption that for aperiodic CSI report using AP CSI-RS (with a single CSI-RS resource in the resource set for channel measurement), the CSI processing unit remains occupied from the first OFDM symbol after the PDCCH trigger until the last OFDM symbol of the PUSCH carrying the CSI report.
Proposal 1: Confirm the work assumption:
· A UE capable of X simultaneous CSI calculations (according to capability 2-35) is said to have X CSI processing units. For aperiodic CSI report using AP CSI-RS (with a single CSI-RS resource in the resource set for channel measurement). 
· the CSI processing unit remains occupied from the first OFDM symbol after the PDCCH trigger until the last OFDM symbol of the PUSCH carrying the CSI report.
Rule for multiple CSI reports
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK3][bookmark: OLE_LINK4]The second issue is whether a rule is needed to select M out of N CSI reports by the UE if the number of un-occupied processing units M is less than the number of triggered AP CSI reports N in a slot. The gNB and the UE should have a consistent interpretation on the M reported CSI. So a rule is needed for the UE to determine which CSI reports should be update.
Proposal 2 : Define a rule for a UE to select M of N CSI reports to calculate if the number of un-occupied processing units M is less than the number of triggered AP CSI reports N in a slot.
The following four potential methods can be used for this purposes. 
Methods 1:
Each AP CSI report is configured by a single higher layer parameter reportConfigID and is linked to a single AP CSI-RS resource for channel measurement. Considering the fact that UE may receive each CSI-RS resource at different symbols, one simple rule is that UE only calculate the CSI for the CSI reports linked with the first M received CSI-RS resources. One of the disadvantages of this method is that it does not take into account the priorities of different CSI reporting types.
Methods 2:
Another simple rule is that the UE only calculates the CSI for the CSI reports configured by with the lowest M reportConfigID values. This scheme implies that the gNB could control the priority of different CSI reporting types. For example, a CSI report with higher priority can be configured by using a small value of reportConfigID.
Methods 3:
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]The third way is to define a priority criterion for different CSI reports and the UE only calculate and report the CSI for the M CSI reports with higher priorities.
UE firstly calculate the priority value for each CSI reports by using the priority equation defined in Subclause 5.2.5 of TS38.214[2] with a fixed parameter value y=0:
PriiCSI(k,c,s)= Ncells•Ms•k+Ms•c+s,
k=0 for CSI reports carrying L1-RSRP and k=1 for CSI reports not carrying L1-RSRP, c is the serving cell index and Ncells is the value of higher layer parameter maxNrofServingCells, s is the reportConfigID and Ms is the value of higher layer parameter maxNrofCSI-ReportConfigurations.
A first CSI report is said to have priority over second CSI report if the associated PriiCSI(k,c,s) value is lower for the first report than for the second report. UE only calculate and transmit the CSIs for the CSI reports with the first M higher priority.
Methods 4:
The fourth method is that it is up to UE to select and calculate M of N CSI for CSI reports, while the UE is required to simultaneously report which CSI reports are transmitted. One way is to add a bitmap with length of N to the transmitted CSI reports, if one AP CSI is reported, the corresponding bit value in the bitmap will be set as ‘1’, otherwise will be set as ‘0’. The drawback of this method is that it will change the payload size of UCI and the corresponding PUSCH.
CSI report linked with multiple CSI-RS resources
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]The last discussion point is that if a CSI report linked with Ks>1 CSI-RS resources for channel measurement occupies Ks CSI processing units or one CSI processing unit. If only one CSI processing unit is occupied, the channel or interference information linked with each CSI-RS resource should be calculated one-by-one, which will lead to a high latency for the corresponding CSI report. And the result CSI may expire for a fast fading channel. According to it, we have the following proposal:
Proposal 3: A CSI report linked with Ks > 1 CSI-RS resources for channel measurement occupies Ks CSI processing units.
Conclusion
Proposal 1: Confirm the work assumption:
· A UE capable of X simultaneous CSI calculations (according to capability 2-35) is said to have X CSI processing units. For aperiodic CSI report using AP CSI-RS (with a single CSI-RS resource in the resource set for channel measurement). 
· [bookmark: _GoBack]the CSI processing unit remains occupied from the first OFDM symbol after the PDCCH trigger until the last OFDM symbol of the PUSCH carrying the CSI report.
Proposal 2 : Define a rule for a UE to select M of N CSI reports to calculate if the number of un-occupied processing units M is less than the number of triggered AP CSI reports N in a slot.
Proposal 3: A CSI report linked with Ks > 1 CSI-RS resources for channel measurement occupies Ks CSI processing units.
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