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1. Introduction
According to the RAN1 Chairman’s Notes from the RAN1#94 meeting [1], at least the following issues are to be discussed in maintenance for CSI acquisition agenda item.
· CPU occupancy starting time for L1-RSRP reporting
· Z timing requirement (from triggering PDCCH to start of PUSCH) for L1-RSRP reporting
· Solution to avoid transmission of CSI for inactive/suspended BWP without changing the definition of valid downlink slot of the CSI reference resource.
In this contribution we discuss the above issues and provide multiple text proposals with corrections to the specification.
2. Discussion
2.1. CPU occupancy starting time for L1-RSRP reporting
According to the latest version of the TS 38.214, specified CPU occupancy starting time is applicable for L1-RSRP reporting based on CSI-RS. One detail which may be confusing in the current specification is the applicability of CSI reference resource to the CSI reports for beam management. The CSI reference resource is defined in frequency and time domains in section 5.2.2.1.1 of TS 38.214. The definition of CSI reference resource in frequency domain is related to CQI and doesn’t applicable to L1-RSRP reporting, while the definition of CSI reference resource in time domain doesn’t explicitly related only to CQI and therefore can be applied to both CSI reports for CSI acquisition and beam management. 
Proposal 1: 
· It is clarified that CSI reference resource definition in time domain is applicable to L1-RSRP reporting
One of the major differences of CSI reports for beam management comparing to CSI reports for CSI acquisition is the possibility to configure SSB resources for channel measurements instead of CSI-RS resources. CPU occupancy starting time for L1-RSRP reporting based on the SSB resources is not defined in the current version of RAN1 specifications. In our view the CPU occupancy starting time for SSB based CSI reports should follow the same principles as CPU occupancy starting time for CSI-RS based CSI reports. The following text proposal was made in order to capture the CPU occupancy rules for L1-RSRP reporting based on SSB resources.
Text proposal 1:
Capture the following text proposal to section 5.2.1.6 of TS 38.214
<START OF TEXT PROPOSAL 1>
The CPU(s) are occupied for a number of OFDM symbols as follows:
-	A periodic or semi-persistent CSI report used with periodic or semi-persistent CSI-RS occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource for channel or interference measurement, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, if applicable, until the last symbol of the PUSCH/PUCCH carrying the report.
-	An aperiodic CSI report used with periodic, or semi-persistent or aperiodic CSI-RS occupies a CPU from the first symbol after the PDCCH triggering the CSI report until the last symbol of the PUSCH carrying the report.
<END OF TEXT PROPOSAL 1>
2.2. Z timing requirement for L1-RSRP reporting
At the last RAN1 meeting the timing requirements for the time interval between DCI triggering and aperiodic CSI report was discussed for L1-RSRP reporting. The following alternatives were identified based on the UE feature groups 2-25 and 2-28. Descriptions of UE feature groups 2-25 and 2-28 are copied below from [2]. 
	2-25
	Beam reporting timing
	1. The number of symbols, Xi, between the last symbol of SSB/CSI-RS and the first symbol of the transmission channel containing beam report is at least RBi, where i is the index of SCS, i=1,2,3,4 corresponding to 15,30,60,120 kHz SCS.

	2-28
	A-CSI-RS beam switching timing
	1. Minimum time between the DCI triggering of AP-CSI-RS and aperiodic CSI-RS transmission shall be at least KBi symbols. (Symbols measured from last symbol containing the indication to first symbol of CSI-RS), where i is the index of SCS, i=1,2 corresponding to 60,120 kHz SCS.



· Alt 1: The value UE reports as capability 2-28 plus 1 symbols
· Alt 2: The value UE reports as capability 2-25 plus 2 symbols
· Alt 3: The value UE reports as capability 2-25 plus the value UE reports as capability 2-28. 
In our view the Alt. 2 is more appropriate for the timing requirements for time interval between DCI triggering and aperiodic CSI report for beam management since it captures time required to calculate CSI for beam management and includes preparation of PUSCH with CSI report, also 2 symbols are added to consider DCI decoding. 
Proposal 2:
· The Z timing requirement (from triggering PDCCH to start of PUSCH) for L1-RSRP reporting is the value UE reports as capability 2-25 plus 2 symbols
2.3. CSI omission for inactive/suspended BWP
According to the current specification if there is at least one valid downlink slot with CSI-RS occasion, UE should transmit CSI report even if CSI-RS transmission was before the last BWP change or activation. In order to avoid transmission of outdated CSI the following TP can be considered.
Text proposal 2:
Capture the following text proposal to section 5.2.2.1.1 of TS 38.214
<START OF TEXT PROPOSAL 2>
[bookmark: _GoBack]If there is no valid downlink slot after the last CSI report (re)configuration or BWP change or BWP activation or transition to DRX Active Time or recovery from SP-CSI suspension for the CSI reference resource corresponding to a CSI Report Setting in a serving cell, CSI reporting is omitted for the serving cell in uplink slot n.
<END OF TEXT PROPOSAL 2>

2.4. Corrections to aperiodic CSI-RS slot offset
At the RAN1#92 [3] the following agreement was made:
	Agreement (RRC parameter update):
For CSI acquisition, aperiodic CSI-RS triggering offset can be 0, 1, 2, 3, 4 slots.
· If all the associated trigger states do not contain QCL Type D information, aperiodic CSI-RS triggering offset is fixed to zero.


The main intention of the above agreement is to ensure that UE has enough time for Rx beam switching for CSI-RS reception for FR2 operation. However, according to the latest TS 38.214 the condition whether to use 0 slot offset considers all resource sets configured in this trigger state. In order to narrow down the condition to only the CSI-RS resource sets which uses Rx beamforming, the following text proposal can be considered.
Text proposal 3:
Capture the following text proposal to section 5.2.1.5.1 of TS 38.214
<START OF TEXT PROPOSAL 3>
When aperiodic CSI-RS is used with aperiodic reporting, the CSI-RS offset is configured per resource set by the higher layer parameter aperiodicTriggeringOffset. The CSI-RS triggering offset has the range of 0 to 4 slots. If all the associated trigger statesIf all CSI-RS resources of a resource set of the associated trigger state do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states for a resource set, the CSI-RS triggering offset is fixed to zero for that resource set. The aperiodic triggering offset of the CSI-IM follows offset of the associated NZP CSI-RS for channel measurement.
<END OF TEXT PROPOSAL 3>
2.5. Clarifications for CSI processing criteria 
From the current CPU occupancy rules it is not clear that for the CSI report quantities ‘cri-RI-PMI-CQI’, ‘cri-RI-i1’, ‘cri-RI-i1-CQI’, ‘cri-RI-CQI’, or ‘cri-RI-LI-PMI-CQI’, NCPU are occupied only in case certain conditions are met. Also, at the RAN1#93 meeting [4] the following agreement was made which is not captured to the RAN1 specifications. 
	Agreement
· If UE supports X simultaneous CSI calculations, a UE is not expected to be configured with an aperiodic CSI trigger state containing more than X CSI reports settings across all CCs



Text proposal 4:
Capture the following text proposal to section 5.2.1.6 of TS 38.214
<START OF TEXT PROPOSAL 4>
The UE indicates the number of supported simultaneous CSI calculations . If a UE supports  simultaneous CSI calculations it is said to have  CSI processing units for processing CSI reports across all configured cells. If L CPUs are occupied for calculation of CSI reports in a given OFDM symbol, the UE has  unoccupied CPUs. If a UE receives an aperiodic CSI request for N CSI reports, on an OFDM symbol with  unoccupied CPUs, where each CSI report  corresponds to  the UE is not required to update the  requested CSI reports with lowest priority (according to Subclause 5.2.5), where is the largest value such that  holds. 
The UE is not required to update a periodic or semi-persistent CSI report if  on the earliest one of the first symbol of the latest CSI-RS/CSI-RS resource earlier than the corresponding CSI reference resource of the CSI report. 
A UE is not expected to be configured with an aperiodic CSI trigger state containing more than  Reporting Settings.
Processing of a CSI report occupies a number of CPUs for a number of symbols as follows:
-	for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none' and CSI-RS-ResourceSet with high layer parameter trs-Info configured 
-	for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP', ’ssb-Index-RSRP’ or 'none' (and CSI-RS-ResourceSet with high layer parameter trs-Info not configured).
-	for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to ‘cri-RI-PMI-CQI’, ‘cri-RI-i1’, ‘cri-RI-i1-CQI’, ‘cri-RI-CQI’, or ‘cri-RI-LI-PMI-CQI’, where is the number of CSI-RS resources in the CSI-.RS resource set for channel measurement. 
-	if a CSI report is aperiodically triggered without transmitting a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied, where the CSI corresponds to a single CSI with wideband frequency-granularity and to at most 4 CSI-RS ports in a single resource without CRI report and where codebookType is set to 'TypeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', ,
-	otherwise, , where is the number of CSI-RS resources in the CSI-.RS resource set for channel measurement.
-	 for a CSI report aperiodically triggered without transmitting a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied, where the CSI corresponds to a single CSI with wideband frequency-granularity and to at most 4 CSI-RS ports in a single resource without CRI report and where codebookType is set to 'TypeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI'.
<END OF TEXT PROPOSAL 4>
3. Conclusion
In this contribution the following issues are discussed. 
· CPU occupancy starting time for L1-RSRP reporting
· Z timing requirement for L1-RSRP reporting
· CSI omission for inactive/suspended BWP
· Corrections to aperiodic CSI-RS slot offset
· Clarifications for CSI processing criteria
The following two proposals and also 4 text proposals were made.
Proposal 1: 
· It is clarified that CSI reference resource definition in time domain is applicable to L1-RSRP reporting
Proposal 2:
· The Z timing requirement (from triggering PDCCH to start of PUSCH) for L1-RSRP reporting is the value UE reports as capability 2-25 plus 2 symbols
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