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1 Introduction
This contribution provides our views on some remaining details related to CSI measurement. We focus on the following topics:

1) Definition of the CSI Reference Resource;

2) SSB based Beam Management and Aperiodic CSI Reporting;

3) Causal v.s. non-Causal P/SP CSI-RS resources for A-CSI reports
2 Definition of the CSI Reference Resource
In 38.214 we have the terminology ‘downlink slot’ to define CSI reference resource. However, the CSI reference resource definition needs to be improved because the NR does not have only uplink and downlink slots; the flexible symbols in slots may contain downlink CSI-RS resources for CSI measurement or uplink symbols carrying CSI reports.
An attempt to accommodate the option of using the flexible symbols is made in text proposal in Appendix. The terminology ‘a downlink slot’ is replaced by ‘a downlink CSI resource slot’, which is defined as a slot where UE assumes reception of CSI-RS/SSB/CSI-IM on a set of OFDM symbols, and no assumption is required for the whole slot. The UE’s decision whether to receive certain symbols in a slot is based on the possibly configured higher layer parameters and also possibly detected SFI DCI and/or UL/DL grants as defined in [3]. Similar modification is also needed for the uplink slot definition.
Proposal 1: Revise the definition of the CSI reference resource to support flexible symbols.

The different numerologies in uplink and downlink impact the calculation of the processing time and slot indices n. 
In RAN1#92bis, the following agreement was reached:
Agreement
What is the time offset of the CSI reference resource of P / SP CSI report?

· A fixed time offset, 
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· N=4 for 15kHz, N=8 for 30kHz, N=16 for 60kHz, N=32 for 120kHz in case of CSI report without CRI

· N=5 for 15kHz, N=10 for 30kHz, N=20 for 60kHz, N=40 for 120kHz in case of CSI report with CRI
· FFS: Applicability of smaller value of N depending on UE capability
However, as illustrated in Figure 1, following the current specification in 38.214, the processing time is too short if the uplink SCS is larger than the downlink SCS. In this figure, it has been assumed that downlink and uplink slots are indexed starting from 0 being independent of each other and just counted incrementally. We propose to denote the slot indices in uplink and downlink by n’ and n respectively in order to facilitate calculation of correct slot indices. One possible modification is proposed in Appendix where the value of n is given by [image: image2.png]n = |n'2#pL"HuL|



 and the processing time is either [image: image3.png]Megrrep = 4 * 2401
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. The modification is illustrated in Figure 2 and is aligned with the earlier agreement. 
Proposal 2: Align the calculation of the time offset of the CSI reference resource with the agreement made in RAN1 #92bis.
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Figure 1. CSI feedback processing time calculation in [1].
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Figure 2. Proposed processing time calculation.
Finally, in order to facilitate the SSB based beam management and L1-RSRP reporting, SSB is added in the text proposal in Appendix. Note that SSB is for L1-RSRP measurement only even though the section defining the CSI reference resource is under CQI section (5.2.2.1). We think this section must be understood as generic section for CSI reporting in spite of it’s location.

Proposal 3: Definition of CSI reference resource should also cover the case with SSB based L1-RSRP reporting. 
Proposal 1~3 are implemented by the TP provided in Appendix.
3 SSB based Beam Management and Aperiodic CSI Reporting
In order to clarify possibility to perform beam management and L1-RSRP reporting using aperiodic triggering, SSB should also be mentioned in some parts of the section 5.2.1.5.1. The text proposal below attempts to capture that only one SS/PBCH Block resource set can be selected and configured for a report in a trigger state. The additional conditions related to reportQuantity are to limit to L1-RSRP measurement and beam management cases only.

Proposal 4: Capture that only one SS/PBCH Block resource set can be selected and configured for a report in a trigger state in 38.214. 

-------------------------------- Begin of text proposal Section 5.2.1.5.1 of 38.214 ---------------------------------

5.2.1.5.1
Aperiodic CSI Reporting/Aperiodic CSI-RS

< Unchanged part omitted >

For a UE configured with the higher layer parameter CSI-AperiodicTriggerStateList, if a Resource Setting linked to a CSI-ReportConfig has multiple aperiodic resource sets, only one of the aperiodic CSI-RS resource sets from the Resource Setting is associated with the trigger state, and the UE is higher layer configured per trigger state per Resource Setting to select the one CSI-IM/NZP CSI-RS resource set from the Resource Setting.

For a UE configured with the higher layer parameter CSI-AperiodicTriggerStateList, if the higher layer parameter reportQuantity is set to 'ssb-Index-RSRP' or ‘none’ in a CSI-ReportConfig and a Resource Setting linked to the CSI-ReportConfig has multiple SS/PBCH Block resource sets, only one of the SS/PBCH Block resource sets from the Resource Setting is associated with the trigger state, and the UE is higher layer configured per trigger state per Resource Setting to select the one SS/PBCH Block resource set from the Resource Setting.

-------------------------------- End of text proposal Section 5.2.1.5.1 of 38.214 ----------------------------------
4 P/SP CSI-RS resources associated with A-CSI reports

It had been discussed for several meetings on whether A-CSI report can be associated with non-causal P/SP CSI-RS resources. When P/SP CSI-RS is used for channel/interference measurement in case of AP CSI reporting, we suggest to agree that “UE does not expect that the latest CSIRS no later than CSI reference resource is received before triggering PDCCH”. The configured P/SP CSI-RS resources associated with configured AP CSI reports for trigger states could lead to unnecessary cost to buffer the measurement results before receiving DCI for all possible trigger states. It is hard to allow UE to pre-process the measurement before receiving DCI because the report setting cannot be predicted before DCI decoding. 
Proposal 5:  When P/SP CSI-RS is used for channel/interference measurement in case of AP CSI reporting, UE does not expect that the latest CSIRS no later than CSI reference resource is received before triggering PDCCH.
5 Conclusion

This contribution provides our views on some remaining details related to CSI measurement. We focus on the following topics: 1) Definition of the CSI Reference Resource; 2) SSB based Beam Management and Aperiodic CSI Reporting; 3) Causal v.s. non-Causal P/SP CSI-RS resources for A-CSI reports.

We have the following proposals:

Proposal 1: Revise the definition of the CSI reference resource to support flexible symbols.

Proposal 2: Align the calculation of the time offset of the CSI reference resource with the agreement made in RAN1 #92bis.

Proposal 3: Definition of CSI reference resource should also cover the case with SSB based L1-RSRP reporting. 
The proposals above are implemented by the TP provided in Appendix.

Proposal 4: Capture that only one SS/PBCH Block resource set can be selected and configured for a report in a trigger state in 38.214.
Proposal 5:  When P/SP CSI-RS is used for channel/interference measurement in case of AP CSI reporting, UE does not expect that the latest CSIRS no later than CSI reference resource is received before triggering PDCCH.
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7 Appendix: TP on CSI reference resource definition
-------------------------------- Begin of text proposal Section 5.2.2.1.1 of 38.214 ---------------------------------
The CSI reference resource for a serving cell is defined as follows:

-
In the frequency domain, the CSI reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived CQI value relates.

-
In the time domain, for a UE configured with a single CSI resource set for the serving cell, the CSI reference resource for a CSI reporting in uplink reporting slot n’ is defined by a single downlink CSI resource slot n-nCQI_ref,
- 
where downlink CSI resource slot is a slot where UE assumes downlink transmission of CSI-RS resource on a set of OFDM symbols.
· where uplink reporting slot is a slot where UE assumes uplink transmission for CSI reporting on a set of OFDM symbols.
-
where [image: image7.png]n = [n'2¢pL"HuL|
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 for downlink and uplink, respectively.
-
where for periodic and semi-persistent CSI reporting 

-
if a single CSI-RS resource is configured for channel measurement nCQI_ref is the smallest value greater than or equal to [image: image14.png]4 - 2oL



, such that it corresponds to a valid downlink CSI resource slot, or

-
if multiple CSI-RS resources are configured for channel measurement nCQI_ref is the smallest value greater than or equal to [image: image15.png]5 - 24Dt



, such that it corresponds to a valid downlink CSI resource slot.

-
where for aperiodic CSI reporting, if the UE is indicated by the DCI to report CSI in the same slot as the CSI request, nCQI_ref is such that the reference resource is in the same valid downlink CSI resource slot as the corresponding CSI request, otherwise nCQI_ref is the smallest value greater than or equal to [image: image16.emf] 
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, such that slot n-nCQI_ref corresponds to a valid downlink CSI resource slot, where Z' corresponds to the delay requirement as defined in Subclause 5.4.

-
when periodic or semi-persistent CSI-RS/SSB/CSI-IM is used for channel/interference measurements, the UE is not expected to measure channel/interference on the CSI-RS/SSB/CSI-IM whose last OFDM symbol is received up to Z' symbols before transmission time of the first OFDM symbol of the aperiodic CSI reporting.

A slot in a serving cell shall be considered to be a valid downlink CSI resource slot if:

-
it is configured as a downlink slot for that UE, and

-
it does not fall within a configured measurement gap for that UE, and

-
the active DL BWP in the slot is the same as the DL BWP for which the CSI reporting is performed, and

-
there is at least one CSI-RS/SSB transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource for which the CSI reporting is performed 
If there is no valid downlink CSI resource slot 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 reporting slot n’.
-------------------------------- End of text proposal Section 5.2.2.1.1 of 38.214 -----------------------------------
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