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1 Introduction
This contribution provides our views on 1) CSI timing requirement, 2) UE’s capability for CSI reporting, and 3) MAC-CE latency. 
In [1], the following agreements were reached:
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)


2 CSI feedback timing requirement
Regarding the item 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”, we support this FFS. 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.  
Proposal 1:  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.
Our evaluation results on CSI timing requirement are shown in the following tables. We assume the bandwidth size is 50/100/200/400 MHz for 15/30/60/120 kHz, respectively. Such an assumption is based on the maximum bandwidth defined in 38.101. We also assume that the number of CMR is one so CRI is not reported. 
	CSI latency
	Units
	15kHz SCS
	30kHz SCS
	60kHz SCS
	120kHz SCS

	Low latency
	Symbols
	(7, 6)
	(12, 10)
	(22, 18)
	(41, 32)

	High latency
	Symbols
	(10, 9)
	(18, 16)
	(32, 28)
	(41, 32)


Table3. CSI calculation time (Z, Z’) for normal UE
Proposal 2: Adopt the values in Table 3 as mandatory requirements for CSI calculation without CRI.

When the number of CMR is greater than one and CRI has to be reported, we may consider the following approaches to define the corresponding computation cost:

Let X denote the number of CMR resources within the channel measurement resource set associated with a CSI report. 

Alt 1: This CSI report is treated as a single report with CSI calculation time parameters (Z, Z’);

Alt 2: This CSI report is treated as X simultaneous reports to be computed at the same time, with CSI calculation time parameters (Z, Z’).

Alt 3: This CSI report is treated as a single report with CSI calculation time parameters (XZ, XZ’);

Alt 4: This CSI report is treated as a single report with CSI calculation time parameters (αXZ, αXZ’) with α satisfying 1< αX < 8 for all X≤8;

Alt 5: This CSI report is treated as a single report with CSI calculation time parameters (βZ, βZ’) with 1<β<8 and β is independent of X.

Alt 1 implies that the agreed table of (Z, Z’) should also take the case with CRI into account. Alt 2 treats each CSI computation conditioned on each CRI value as an independent CSI report. Alt 3 is corresponding to the way that sequentially computes CSI conditioned on each CRI value, but the time cost contributed by PDCCH decoding is over-estimated. In Rel-15, it had been agreed that “UE is not expected to be configured with more than 8 CSI-RS resources per set for CSI acquisition.” Since the candidate value for X is limited, it should be feasible to define a fixed value of α or β to compensate for double counting of PDCCH decoding. A reasonable value range for α could be 0.5 < α < 1.
Proposal 3: For a CSI report containing CRI associated with X channel measurement resources, this CSI report is treated as a single report with CSI calculation time parameters (αXZ, αXZ’) with α satisfying 0.5< α < 1.
RAN1#92 agreed to consider introducing requirements of CSI calculation time for advanced UE, if the corresponding (Z, Z’) values can be agreed. However, considering the progress of Rel-15, we do not see the chance to agree on the time requirements while the target scenario and the benefit of advanced UEs are not clear so far. 
Proposal 4: Advanced UE is not supported for CSI calculation in Rel-15.
Trigger state associated with multiple CSI reports
In [2] it had been suggested that when multiple CSI reports are triggered by the same DCI, the corresponding reports are treated as a single report with computation time cost equal to the sum of corresponding Z values. Such an approach is friendly to UE’s implementation, but it may become difficult to define code-points for time/resource indication of PUSCH. In the latest version of 38.214, we have:

------------------------------------------------------------------------------------------------------------------------------------------------

When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report by a CSI request field on a DCI, the Time-domain PUSCH resources field of the DCI provides a row index of a higher layer configured table pusch-symbolAllocation, where the indexed row defines the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH transmission and K2 is determined based on the corresponding list entries 
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For each CSI report, we suppose reportSlotOffset is given by network based on the (Z, Z’) value associated with only this report. Following the new definition of required timing cost for multiple CSI reports, 
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. This complicates the design of deciding CSI feedback timing. Thus we propose to treat the reports associated with the same trigger as reports to be computed simultaneously, and the computation time for each report follows the agreed (Z, Z’) table. A UE is not expected to update the reports, which could be all or part of the triggered reports, if the signalled K2 cannot provide sufficient CSI computation time, which is given by (Z, Z’) associated with each CSI report. 
Proposal 5: For CSI reports associated with a trigger state, they are supposed to be computed simultaneously, and the computation time for each report follows the agreed (Z, Z’) table. A UE is not expected to update the reports if the signalled K2 cannot provide sufficient CSI computation time, which is given by (Z, Z’) associated with each CSI report.
3 CSI reporting capability

We propose to characterize UE’s CSI reporting capability by simply the number of reports can be handled, without distinguishing the latency-type of each CSI report. After receiving a new CSI trigger, a UE may update ‘selected’ reports associated with a new CSI trigger if the total number of all reports committed by the UE (“committed”= “calculated” instead of padded with an obsolete report), including selected reports associated with this new trigger and past triggered reports under calculation if any, is no greater than its CSI capability. A simple way to select a subset of reports from those indicated by the new trigger could be based on the position of the reports associated with the trigger, i.e. report 1 > report 2 > … > last report.
Proposal 6: The number of CSI reporting capability units is reported by Xsum.reports without distinguishing the latency-type of each CSI report.
It had been proposed in [3] to define CSI reporting capability as the number of CSI processes with the following considerations. One CSI process is reserved exclusively for periodic CSI ReportConfig, and if a UE is configured with one or more semi-persistent CSI ReportConfig, one CSI process is reserved exclusively for all configured semi-persistent CSI ReportConfigs. The CSI process(es) not reserved for periodic or semi-persistent CSI ReportConfig can be used for aperiodic CSI ReportConfig(s). 
In principle we are fine with the proposal that takes all periodic, semi-persistent, and aperiodic CSI reports into consideration. However, it is not an efficient way to always reserve CSI computation resource, especially for reports with long reporting period. Instead, we may define a computation interval for P/SP CSI similar to the Z’ value defined for A-CSI. A simple way to define the computation interval could be an interval of Z’ symbols starting from the end of the last symbol for channel/interference measurement resource associated with each P/SP CSI report. 
Proposal 7: Define a computation interval for P/SP CSI report by Z’ symbols starting from the end of the last symbol for channel/interference measurement resource associated with each P/SP CSI report.
4 MAC CE latency
The timing between CSI request DCI, SP CSI-RS/CSI-IM transmission and their associated MAC CE signaling had been discussed in RAN1#92. Such timing difference should be defined so that a UE knows when to start applying the MAC-CE command to decode DCI contents or to receive activated SP CSI-RS/CSI-IM. 
Based on our evaluation, we suggest to adopt 3ms as the minimum time between ACK response for the MAC-CE command and the time a UE applies the MAC-CE command. 
Proposal 8: Adopt 3ms as the minimum time between ACK response for the MAC-CE command and the time a UE applies the MAC-CE command.
5 Conclusion

This contribution provides our views on 1) CSI timing requirement, 2) UE’s capability for CSI reporting, and 3) MAC-CE latency. 
We have the following proposals:

Proposal 1:  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.
Proposal 2: Adopt the values in Table 3 as mandatory requirements for CSI calculation without CRI.

Proposal 3: For a CSI report containing CRI associated with X channel measurement resources, this CSI report is treated as a single report with CSI calculation time parameters (αXZ, αXZ’) with α satisfying 0.5< α < 1.

Proposal 4: Advanced UE is not supported for CSI calculation in Rel-15.

Proposal 5: For CSI reports associated with a trigger state, they are supposed to be computed simultaneously, and the computation time for each report follows the agreed (Z, Z’) table. A UE is not expected to update the reports if the signalled K2 cannot provide sufficient CSI computation time, which is given by (Z, Z’) associated with each CSI report.

Proposal 6: The number of CSI reporting capability units is reported by Xsum.reports without distinguishing the latency-type of each CSI report.
Proposal 7: Define a computation interval for P/SP CSI report by Z’ symbols starting from the end of the last symbol for channel/interference measurement resource associated with each P/SP CSI report.

Proposal 8: Adopt 3ms as the minimum time between ACK response for the MAC-CE command and the time a UE applies the MAC-CE command.
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