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Introduction
For aperiodic CSI processing, the minimum processing time requirement is defined in 38.214 [1] section 5.4 in terms of Z and Z’. In the definition or the table look up for Z and Z’, only aperiodic CSI-RS is considered as the reference signal for triggered AP CSI reporting. However, AP CSI can be triggered with the reference being P/SP CSI-RS or SSB. In the other part of the specification in either 38.213 or 38.214, Z and Z’ are also used for the timing requirement with reference signal of AP CSI being P/SP CSI-RS and SSB. In those parts of the specification, as part of the timing requirement, the computation of Z and Z’ does not consider the SCS as the reference signal, currently. We believe further clarifications or discussions are needed. 

In this contributions, we discuss the issues in further details 
Specification Reference and Definition of Z and Z’
38.214 Existing Description for Z and Z’ 
In TS 38.214 [1] section 5.4, for AP-CSI reporting with AP CSI-RS as reference signals, the Z and Z’ are defined as table loop up based on the minimum SCS of the PDCCH/AP CSI-RS/PUSCH, as quoted below

	µ of table 5.4-1 and table 5.4-2 corresponds to the min (µPDCCH, µCSI-RS, µUL) where the µPDCCH corresponds to the subcarrier spacing of the PDCCH with which the DCI was transmitted and µUL corresponds to the subcarrier spacing of the PUSCH with which the CSI report is to be transmitted and µCSI-RS corresponds to the minimum subcarrier spacing of the aperiodic CSI-RS triggered by the DCI
Table 5.4-1: CSI computation delay requirement 1
	

	Z1 [symbols]

	
	Z1
	Z'1

	0
	10
	8

	1
	13
	11

	2
	25
	21

	3
	43
	36



Table 5.4-2: CSI computation delay requirement 2
	

	Z1 [symbols]
	Z2 [symbols]
	Z3 [symbols]

	
	Z1
	Z'1
	Z2
	Z'2
	Z3
	Z'3

	0
	22
	16
	40
	37
	22
	X1

	1
	33
	30
	72
	69
	33
	X2

	2
	44
	42
	141
	140
	min(44, X3+ KB1)
	X3

	3
	97
	85
	152
	140
	min(97, X4+ KB2)
	X4





Reference and Usage of Z and Z’
It is important to notice that, AP CSI reporting can be triggered also based on reference signals as P/SP CSI-RS and/or SSB. When that happens, specification has other locations define the minimum timing requirement by using Z and Z’

In terms of determining the reference RS timing for AP CSI with P/SP CSI-RS and/or SSB as reference RS, 38.214 [1] section 5.2.2.5 has the following definition 

	-	In the time domain, the CSI reference resource for a CSI reporting in uplink slot n' is defined by a single downlink slot n-nCSI_ref,



-	where  and and  are the subcarrier spacing configurations for DL and UL, respectively
-	where for periodic and semi-persistent CSI reporting
-	if a single CSI-RS/SSB resource is configured for channel measurement nCSI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot, or

-	if multiple CSI-RS/SSB resources are configured for channel measurement nCSI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink 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, nCSI_ref is such that the reference resource is in the same valid downlink slot as the corresponding CSI request, otherwise nCSI_ref is the smallest value greater than or equal to , such that slot n- nCSI_ref corresponds to a valid downlink slot, where Z' corresponds to the delay requirement as defined in Subclause 5.4.
-	when periodic or semi-persistent CSI-RS/CSI-IM or SSB is used for channel/interference measurements, the UE is not expected to measure channel/interference on the CSI-RS/CSI-IM/SSB whose last OFDM symbol is received up to Z' symbols before transmission time of the first OFDM symbol of the aperiodic CSI reporting.



If we use the exact computation of Z and Z’ specified in 38.214, Z and Z’ computation is not a function of P/SP CSI-RS and SSB, even though they are used as the reference signal for the AP CSI reporting. We believe further clarification is needed.

Furthermore, in 38.213 [2] Section 9.2.5, for CSI multiplexing on PUSCH, the timing requirement also uses Z and Z’ as quoted below

	

if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and
-	any PDCCH scheduling a PDSCH or SPS PDSCH release with corresponding HARQ-ACK information in an overlapping PUCCH in the slot







where  corresponds to the smallest SCS configuration among the SCS configuration of the PDCCHs, the smallest SCS configuration for the group of the overlapping PUSCHs, and the smallest SCS configuration of CSI-RS associated with the DCI format scheduling the PUSCH with the multiplexed aperiodic CSI report, and  for ,  for  and  for 








-	, , , , , and  are defined in [6, TS 38.214], and  and  are defined in [4, TS 38.211]. 



	


If there is one or more aperiodic CSI reports multiplexed on PUSCHs in the group of overlapping PUCCHs and PUSCHs and if symbol  is before symbol  that is a next uplink symbol with CP starting after  after the end of the last symbol of 
-	the last symbol of aperiodic CSI-RS resource for channel measurements, and 
-	the last symbol of aperiodic CSI-IM used for interference measurements, and 

-	the last symbol of aperiodic NZP CSI-RS for interference measurements, when aperiodic CSI-RS is used for channel measurement for triggered CSI report  









the UE is not required to update the CSI report for the triggered CSI report . is defined in [6, TS 38.214] and  corresponds to the smallest SCS configuration among the SCS configurations of the PDCCHs scheduling the PUSCHs, the smallest SCS configuration of aperiodic CSI-RSs associated with DCI formats provided by the PDCCHs triggering the aperiodic CSI reports, and the smallest SCS configuration of the overlapping PUCCHs and PUSCHs and  for ,  for  and  for . 



As shown above. in the current specification 38.213, the d requirement, accompany with Z, does not explicitly limit the SCS to be only on AP CSI-RS, in fact, from the wording, it considers both P/SP CSI-RS and SSB. However, for the other d, accompany Z’, the definition is clearly limited to AP CSI-RS only. We believe further clarification is needed as well.

Based on the above definition, we would like to discuss the clarification about Z and Z’ definition when P/SP CSI-RS and/or SSB is used for AP CSI reporting. Therefore, further clarification how Z and Z’ can be computed when it is used in 38.214 Section 5.2.2.5 and 38.213 Section 9.2.5 is needed

Proposal 1: Clarification is needed for Z and Z’ computation in 38.214 Section 5.4
· As results, clarify how Z and Z’ can be computed when it is used in 38.214 Section 5.2.2.5 and 38.213 Section 9.2.5

From the UE processing perspective, even though we agree that P/SP CSI-RS or SSB can be buffered to be used for AP CSI reporting, it is also true that in terms of the processing complexity, given the similar configurations, P/SP CSI or SSB have similar computational complexity as the AP CSI-RS. From that aspect, we would prefer that both Z and Z’ computation takes P/SP CSI-RS and SSB that is associated with the AP-CSI DCI into considerations. Therefore, we have the following proposal 

Proposal 2: For  used in Z and Z’ computation, clarify that µ of table 5.4-1 and table 5.4-2 in 38.214 corresponds to the min (µPDCCH, µRS, µUL) where µRS corresponds to the minimum subcarrier spacing of the reference signal(s) including aperiodic CSI-RS, periodic or semi-persistent CSI-RS/CSI-IM and SSB, triggered by the DCI that triggers aperiodic CSI report(s) on PUSCH
· Either in 38.214 Section 5.4
· Or in 38.214 Section 5.2.2.5 and 38.213 Section 9.2.5

Conclusion
For aperiodic CSI processing, the minimum processing time requirement is defined in 38.214 [1] section 5.4 in terms of Z and Z’. In the definition or the table look up for Z and Z’, only aperiodic CSI-RS is considered as the reference signal for triggered AP CSI reporting. However, AP CSI can be triggered with reference signal being P/SP CSI-RS or SSB. In 38.213 Section 9.2.5 and 38.214 Section 5.2.2.4, Z and Z’ are also used for the timing requirement when reference signal of AP CSI is based on P/SP CSI-RS and SSB. In those parts of the specification, as part of the timing requirement, the computation of Z and Z’ does not consider the SCS of the reference signal. We believe, further clarifications are needed. 

Proposal 1: Clarification is needed for Z and Z’ computation in 38.214 Section 5.4
· As results, clarify how Z and Z’ can be computed when it is used in 38.214 Section 5.2.2.5 and 38.213 Section 9.2.5

Proposal 2: For  used in Z and Z’ computation, clarify that µ of table 5.4-1 and table 5.4-2 in 38.214 corresponds to the min (µPDCCH, µRS, µUL) where µRS corresponds to the minimum subcarrier spacing of the reference signal(s) including aperiodic CSI-RS, periodic or semi-persistent CSI-RS/CSI-IM and SSB, triggered by the DCI that triggers aperiodic CSI report(s) on PUSCH
· Either in 38.214 Section 5.4
· Or in 38.214 Section 5.2.2.5 and 38.213 Section 9.2.5
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