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1 Introduction

In RAN#79 meeting, the updated NR specifications after RAN1#92 meeting were endorsed. It was also agreed that RAN1 shall continue to focus on stabilizing the current specifications in RAN1#92bis and RAN1#93 meetings because there are still some remaining issues to be solved. We provide our views on CSI measurement related remaining issues in this contribution.
2 Slot offset for CMR and IMR
In the current specification, periodicity and slot offset for P/SP CMR and IMR are independently configured. It was discussed in [2] whether to restrict the CMR and corresponding IMR in the same slot.  In our view, it is more desirable to support independent configuration of periodicity and slot offset for CMR and IMR like in LTE since one CMR can correspond to multiple IMRs capturing different interferences in different slots for different CSI reports.   In addition, multiple CMRs in different slots can correspond to one IMR for CRI based CSI reporting.
For AP-CSI-RS, it has been agreed in RAN1#92 that aperiodic CSI-RS triggering offset can be 0, 1, 2, 3, 4 slots for CSI acquisition.  This agreement should be extended to CSI-RS for beam management and CSI-IM.
Proposal 1:  Aperiodic triggering offset can be 0, 1, 2, 3, 4 slots for aperiodic CSI-RS for beam management and aperiodic CSI-IM.
3 Time domain behavior of CMR and IMR combinations
The following combinations have been agreed in NR AH#3 and RAN1#90bis for CSI reporting with ZP CSI-RS based IMR.
	For ZP CSI-RS based IMR, following combinations of P/SP/AP CMR and IMR are supported
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It can be observed that the CMR and ZP-CSI-RS based IMR configured for one CSI reporting are required to have the same time domain behavior.  However, there is no agreement when it combines with NZP CSI-RS based IMR.

It’s agreed in RAN1#92 that NZP CSI-RS based IMR is not supported for P/SP CSI reporting.  Since it is mainly for CSI with dynamic MU pairing, it is straightforward to only support aperiodic NZP CSI-RS based IMR for aperiodic CSI reporting.  
Proposal 2:  In case of NZP CSI-RS based interference measurement, the UE is not expected to be configured with time domain behaviors other than aperiodic. 
To capture the previous agreements on the combinations of CMR and IMR and proposal 1, the following TP is provided.

TP 1: For TS 38.214, Subclause 5.2.1.4.1 Resource Setting Configuration

	5.2.1.4.1
Resource Setting configuration

For aperiodic CSI, each trigger state configured using the higher layer parameter ReportTrigger is associated one or multiple CSI-ReportConfig where each CSI-ReportConfig is linked to periodic, or semi-persistent, or aperiodic resource setting(s): 

-
When one resource setting is configured, the resource setting is for channel measurement for L1-RSRP computation.

-
When two resource settings are configured, the first one resource setting is for channel measurement and the second one is for interference measurement performed on CSI-IM or on NZP CSI-RS.

-
When three resource settings are configured, the first one resource setting is for channel measurement, the second one is for CSI-IM based interference measurement and the third one is for NZP CSI-RS based interference measurement.

For semi-persistent or periodic CSI, each CSI-ReportConfig is linked to periodic, or semi-persistent resource setting(s):

-
When one resource setting is configured, the resource setting is for channel measurement for L1-RSRP computation.

-
When two resource settings are configured, the first one resource setting is for channel measurement and the second one is for interference measurement performed on CSI-IM.

The UE is not expected to be configured with different time domain behaviors (on periodic, semi-persistent or aperiodic) for the resource settings linked to the same CSI-ReportConfig. In case of NZP CSI-RS based interference measurement, the UE is not expected to be configured with time domain behaviors other than aperiodic.


4 AP CSI report timing based on P/SP CSI-RS
In RAN1#92 [1], the report timing for the case of AP CSI derived from P/SP CSI-RS was discussed. The following two options are proposed.
Opt-1: UE derives AP CSI based on the P/SP CSI-RS in the OFDM symbols after the triggering DCI 
Opt-2: UE derives AP CSI based on the P/SP CSI-RS no later than the reference resource
When multiple reports are configured, Opt-1 provides a simpler timeline. UE only processes CSI after the triggering DCI. There are clear starting and ending for each CSI report processing. But for Opt-2, there’s no clear starting of the CSI processing, UE process unit for this A-CSI has to be occupied after this report is configured. This would cost unnecessary waste of UE processing capability for multiple CSI report configurations. Moreover, if Opt-2 is adopted, UE has to buffer the CSI-RS samples for all report configurations as UE cannot predict when this CSI would be triggered. Hence it requires quite large buffer size for all these configurations. In order to support the use cases requiring multiple report configurations, e.g., multiple CCs, hybrid CSI and so on, we have the following proposal.
Proposal 3: For AP CSI reporting based on P/SP CSI-RS, UE derives AP CSI based on the P/SP CSI-RS in the OFDM symbols after the triggering DCI.

5 MAC CE timing

In previous meetings, MAC CE timing has been discussed without any conclusion. However, as MAC CE has been used in a lot of cases including SP CSI-RS/CSI and AP CSI-RS/CSI, its timing is an essential which needs to be addressed. 

In CSI measurement, MAC CE is used for two cases. The first one is the selection command to map the DCI code points of CSI request to the RRC configured trigger states. The second one includes the activation and deactivation command for the SP CSI-RS/CSI-IM and SP CSI. From performance point of view, MAC CE latency affects the CSI feedback latency. Especially for the first case, the motivation of aperiodic CSI is to provide accurate CSI with low latency. We think 2ms is a reasonable value for NR considering the trade-off between CSI latency and UE complexity. ,.
Proposal 4: 

· When a UE receives a selection command in slot n for mapping the CSI trigger state(s) to the codepoints of the DCI CSI request field, the corresponding action in and UE assumption on the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied from slot n + Z. 

· When a UE receives an activation command for CSI-RS resource(s) for channel measurement and/or CSI-IM/NZP CSI-RS resource(s) for interference measurement associated with configured CSI resource setting(s) in slot n, the corresponding action in [TS 38.321] and UE assumptions (including quasi-co-location assumptions provided by a reference to a TCI-RS-SetConfig) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied from slot n + Z. 

· When a UE receives a deactivation command for CSI-RS resource(s) for channel measurement and/or CSI-IM/NZP CSI-RS resource(s) for interference measurement associated with configured CSI resource setting(s) in slot n, the corresponding action in [TS 38.321] and UE assumptions (including quasi-co-location assumptions provided by a reference to a TCI-RS-SetConfig) on cessation of CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied from slot n + Z. 
· When a UE receives an activation command for semi-persistent CSI reporting on PUCCH associated with configured CSI report setting(s) in slot n, the corresponding action in [TS 38.321] and the semi-persistent CSI report transmission corresponding to the configured CSI report setting(s) shall be applied from slot n + Z. 

· When a UE receives a deactivation command for semi-persistent CSI reporting on PUCCH associated with configured CSI report setting(s) in slot n, the corresponding action in [TS 38.321] and the cessation of the semi-persistent CSI report transmission corresponding to the configured CSI report setting(s) shall be applied from slot n + Z. 
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6 Conclusion

In this contribution, we analyze remaining issues related to CSI measurement. We have the following proposals.
Proposal 1:  Aperiodic triggering offset can be 0, 1, 2, 3, 4 slots for aperiodic CSI-RS for beam management and aperiodic CSI-IM.
Proposal 2:  In case of NZP CSI-RS based interference measurement, the UE is not expected to be configured with time domain behaviors other than aperiodic. 
Proposal 3: For AP CSI reporting based on P/SP CSI-RS, UE derives AP CSI based on the P/SP CSI-RS in the OFDM symbols after the triggering DCI.

Proposal 4: 

· When a UE receives a selection command in slot n for mapping the CSI trigger state(s) to the codepoints of the DCI CSI request field, the corresponding action in and UE assumption on the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied from slot n + Z. 

· When a UE receives an activation command for CSI-RS resource(s) for channel measurement and/or CSI-IM/NZP CSI-RS resource(s) for interference measurement associated with configured CSI resource setting(s) in slot n, the corresponding action in [TS 38.321] and UE assumptions (including quasi-co-location assumptions provided by a reference to a TCI-RS-SetConfig) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied from slot n + Z. 

· When a UE receives a deactivation command for CSI-RS resource(s) for channel measurement and/or CSI-IM/NZP CSI-RS resource(s) for interference measurement associated with configured CSI resource setting(s) in slot n, the corresponding action in [TS 38.321] and UE assumptions (including quasi-co-location assumptions provided by a reference to a TCI-RS-SetConfig) on cessation of CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied from slot n + Z. 
· When a UE receives an activation command for semi-persistent CSI reporting on PUCCH associated with configured CSI report setting(s) in slot n, the corresponding action in [TS 38.321] and the semi-persistent CSI report transmission corresponding to the configured CSI report setting(s) shall be applied from slot n + Z. 

· When a UE receives a deactivation command for semi-persistent CSI reporting on PUCCH associated with configured CSI report setting(s) in slot n, the corresponding action in [TS 38.321] and the cessation of the semi-persistent CSI report transmission corresponding to the configured CSI report setting(s) shall be applied from slot n + Z. 
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