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1 Introduction
The following has been agreed in RAN1 #92 for CSI processing time in the case of a single CSI report is triggered [1]:
Agreement:
· When A-CSI reporting on CSI only PUSCH with single CSI report is triggered,

· UE is not expected to receive a scheduling DCI with symbol offset such that M-L-N < Z

· UE is not expected to receive a scheduling DCI if AP CSI-RS is used for channel measurement and with symbol offset such that M-O-N < Z’

· FFS for the condition when P/SP CSI-RS is used for channel/interference measurement

· FFS if this agreement applies to beam reporting in addition to CSI reporting

· Note:

· L=the last symbol of PDCCH triggering the A-CSI reporting 

· M=the starting symbol of the PUSCH

· N= the TA value in unit of symbols (e.g., TA=1.4 symbol)

· O= the later symbol between the last symbol of AP CSI-RS resource for CMR, the last symbol of aperiodic NZP CSI-RS for IM (if present) and the last symbol of aperiodic CSI-IM (if present)

Agreement:
· Time offset of the CSI reference resource is derived from Z’ for a given CSI latency and numerology as follows:

· nCQI_ref is the smallest value greater than or equal to 
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, such that slot n- nCQI_ref corresponds to a valid downlink slot.

· This is applied for at least for aperiodic CSI reporting

· FFS criterion for P / SP reporting

· This is applied when AP/P/SP CSI-RS is used for CSI calculation.

· When P/SP CSI-RS / CSI-IM is used for channel/interference measurement, UE is not expected to measure channel/interference on the CSI-RS / CSI-IM whose last OFDM symbol is received 0 to Z’ symbols before transmission time of first OFDM symbol of AP CSI reporting.

· Note: This is not the only condition, the CSI-RS shall also be on or before the CSI reference resource, this also includes the AP CSI-RS case

· FFS if this criterion is needed for P / SP reporting

· FFS: 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.

Agreement:
· In Table I, (Z,Z’) values are baseline values which shall be supported by all UEs.

· All (Z,Z’) values in Table I are TBD.

· FFS whether (Z,Z’) values for low latency and high latency CSI in Table I are the same for a given numerology, in case of normal UE.

· Note. If those two values are the same for all numerology, then low and high latency is merged for normal UE. 

· In Table II, for a given numerology and CSI latency, whether or not to support the (Z,Z’) value in Table II is reported as a UE capability.

· For a given numerology and CSI latency, the (Z,Z’) values in Table II should be equal to or smaller than (Z,Z’) values in Table I.

· All (Z,Z’) are fixed in specification and the values are TBD

· If no agreement on the values for Table II can be achieved, advanced UE is not supported for Rel-15

Table1. CSI calculation time Z for normal UE.

	CSI latency
	Units
	15kHz SCS
	30kHz SCS
	60kHz SCS
	120kHz SCS

	Low latency
	Symbols
	(Z1,1, Z’1,1)
	(Z1,2, Z’1,2)
	(Z1,3, Z’1,3)
	(Z1,4, Z’1,4)

	High latency
	Symbols
	(Z2,1, Z’2,1)
	(Z2,2, Z’2,2)
	(Z2,3, Z’2,3)
	(Z2,4, Z’2,4)


Table2. CSI calculation time Z for advanced UE.

	CSI latency
	Units
	15kHz SCS
	30kHz SCS
	60kHz SCS
	120kHz SCS

	Low latency
	Symbols
	(Z1,1, Z’1,1)
	(Z1,2, Z’1,2)
	(Z1,3, Z’1,3)
	(Z1,4, Z’1,4)

	High latency
	Symbols
	(Z2,1, Z’2,1)
	(Z2,2, Z’2,2)
	(Z2,3, Z’2,3)
	(Z2,4, Z’2,4)


In this contribution, we further discuss on remaining details on CSI reporting.

2 Remaining Issues
It has been agreed that two minimum required CSI computation times are defined (i.e., Z, Z’) for each subcarrier spacing according to the low latency or high latency CSI to guarantee processing time at a UE receiver when aperiodic CSI reporting is triggered with aperiodic CSI-RS. In this case, the first minimum required CSI computation time (Z) is used based on the gap between PDCCH and the scheduled PUSCH and the second minimum required CSI computation time (Z’) is used based on the gap between the latest aperiodic CSI-RS and the scheduled PUSCH. A UE reports a valid CSI only when both conditions are met. Since the aperiodic CSI-RS is always transmitted later the associated PDCCH, the first condition is required for the case the aperiodic CSI-RS is transmitted before a UE finishes its PDCCH decoding.  
When a UE is triggered to report A-CSI based on periodic or semi-persistent CSI-RS, the first condition may not be required since a UE already has channel measurement in its buffer from the latest periodic or semi-persistent CSI-RS received. This could be one of the benefit to use periodic or semi-persistent CSI-RS with aperiodic CSI reporting. Therefore, the second condition based on Z’ may not be used when a UE is triggered A-CSI with a periodic or a semi-persistent CSI-RS
Proposal 1: the condition for Z’ may not be used when a UE is triggered A-CSI with a periodic or a semi-persistent CSI-RS.
The minimum required CSI computation time should be guaranteed for beam reporting as well. In general, L1-RSRP requires much less CSI computation time but if a UE need to measure a large number of beams, it still requires significant amount of time. The same table can be used for beam reporting, but the low latency and high latency CSI can be determined based on the number of beams to be measured.
Proposal 2: the CSI computation table is reused for beam reporting as well with high and low latency CSI based on the number of beams to be measured.
It has been discussed that whether the associated periodic or semi-persistent CSI-RS resource should be transmitted after triggering PDCCH or not. It has been proposed that a UE is not expected to receive periodic or semi-persistent CSI-RS before the triggering PDCCH. It is because of that a UE may need to measure periodic or semi-persistent CSI-RS resource in every instance and compute CSI in case that the UE is triggered to report A-CSI in the adjacent slot.

However, although the corresponding periodic or semi-persistent CSI-RS is transmitted before the triggering PDCCH, a UE still doesn’t need to compute CSI unless the UE received A-CSI triggering. The UE may simply buffer the CSI-RS and use it when it is triggered for A-CSI reporting. Therefore, it seems there is no reason to restrict the time location of the associated periodic or semi-persistent CSI-RS such that it should be transmitted after the triggering PDCCH.
Proposal 3: the periodic or semi-persistent CSI-RS before the triggering PDCCH for A-CSI reporting can be used for the A-CSI reporting.
The low latency CSI only supports wideband CSI reporting based on Type I CSI and up to 4 antenna ports, thus reducing CSI computation complexing significantly. Note that subband CSI computation requires much higher computational complexity than a wideband CSI reporting as the same CSI computation process should be perform per subband. Therefore, (Z, Z’) values should be different for low latency CSI and high latency CSI.
Proposal 4: (Z, Z’) values should be different for low latency CSI and high latency CSI.
3 Conclusion

We discuss remaining open issues with regards to CSI reporting. Based on discussions, we propose the following:
Proposal 1: the condition for Z’ may not be used when a UE is triggered A-CSI corresponding to a periodic or a semi-persistent CSI-RS.

Proposal 2: the CSI computation table is reused for beam reporting as well with high and low latency CSI based on the number of beams to be measured.
Proposal 3: the periodic or semi-persistent CSI-RS before the triggering PDCCH for A-CSI reporting can be used for the A-CSI reporting.
Proposal 4: (Z, Z’) values should be different for low latency CSI and high latency CSI.
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