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1	Introduction
In this contribution we briefly discuss a modification to the definition of parameter  by introducing a minimum value for the number of nonzero coefficients reported per layer, when the value obtained by the existing formula is too small. We also discuss two text proposals to 38.214 intended to clarify the conditions on the PUSCH for which low-latency aperiodic CSI timing requirements apply and which UE capability component indicates the maximum number of CPUs, , supported for simultaneous CSI calculations.  
2	On the minimum value of 
In subclause 5.2.2.2.5 there is no lower limit specified to the value that parameter  can take. Therefore, given the definition
	
	(2)


there exist possible codebook configurations for which the value of  is so small that
case 1. 	No coefficient amplitude/phase can be reported for some layer, i.e.  for reported rank , or   for rank 
or 
case 2. 	Not all the selected beams can be used in a layer, i.e.  for rank , or   for rank . 
Both situations can arise for some parameter combinations when the number of subbands, , in the CSI reporting band is small, namely for .
The last column of Table 1 shows the minimum value of  and the number of subbands for which it occurs, for all supported parameter combinations.
[bookmark: _Ref37355058]Table 1. Minimum value of  and number of subbands  for which it is achieved for all parameter combinations.
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Note that it is possible for a UE not to report any nonzero combination coefficients for some polarisations or beams, if it chooses to do so, however when case 1 above occurs, a UE is forced to do so regardless of a UE’s preferred PMI calculation. Besides, in case 1, some reported indicators become redundant: for example, if no amplitude/phase coefficients can be reported for a layer the bitmap, which is still reported, serves no useful purpose.
Similarly, a UE could decide, as a result of a PMI calculation, not to report any coefficient for certain beams in a layer. However, if this behaviour is forced by the CSI report configuration, like in case 2, because  is too small to report at least one nonzero coefficient for all  beams, effectively it is as if a lower value of  was configured.
The critical configurations described here are not typical and may be regarded as corner cases, however the issue can be easily fixed by introducing a minimum value of , for example by modifying the definition of  as follows
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where  can be chosen from one the following alternatives:
1a. 	, to ensure that a UE can report one NZC per polarisation for rank 
1b. 	, to ensure that a UE can report one NZC per polarisation for rank 
2a. 	, to ensure that a UE can report one NZC for each selected beam for rank 
2b. 	, to ensure that a UE can report one NZC for each selected beam for rank for 
3	PUSCH conditions for maximum CPU occupancy and low-latency timing requirement in A-CSI report
This is a TP to capture a shadow CR for Rel-16, corresponding to the CR in [4] for Rel-15.
In subclauses 5.2.1.6 and 5.4 of TS38.214, similar wording is used to describe the conditions of the PUSCH for which the maximum number of  CPUs are occupied by an A-CSI report (Sec. 5.2.1.6) and the low latency timing requirements of Table 5.4-1 apply (Sec. 5.4).
In subclause 5.2.1.6 the sentence reads:
“if a CSI report is aperiodically triggered without transmitting a PUSCH with either transport block or HARQ-ACK or both...”
whilst in subclause 5.4 the words used are:
“if the CSI is triggered without a PUSCH with either transport block or HARQ-ACK or both” 
The correct interpretation, confirmed by the session notes in [1]-[3], is that the maximum CPU occupancy of an A-CSI report and the low-latency timing requirements apply when the PUSCH carries no transport block nor HARQ-ACK, i.e., it only carries a single A-CSI report.
However, the choice of words used to describe these conditions, “without... with either..., or...., or both”, may lead to a different interpretation. Namely that the maximum CPU occupancy of an A-CSI report and the low-latency timing requirements apply when the PUSCH carries only one of either HARQ-ACK or transport block, or none of them, i.e., it carries a single CSI report + HARQ-ACK, or a single CSI report + transport block, or only a single CSI report.
To remove this ambiguity, we suggest the following text proposals
	[bookmark: _Hlk32405202]TP to TS 38.214, Sec. 5.2.1.6:
<Unchanged text is omitted>
 A UE is not expected to be configured with an aperiodic CSI trigger state containing more than  Reporting Settings.Processing of a CSI report occupies a number of CPUs for a number of symbols as follows:
-	for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none' and CSI-RS-ResourceSet with higher layer parameter trs-Info configured
-	 for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-SINR', 'ssb-Index-SINR' or 'none' (and CSI-RS-ResourceSet with higher layer parameter trs-Info not configured)
-	for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', or 'cri-RI-LI-PMI-CQI', 
-	if a CSI report is aperiodically triggered without transmitting a PUSCH with no either transport block and no or HARQ-ACK or both when L = 0 CPUs are occupied, where the CSI corresponds to a single CSI with wideband frequency-granularity and to at most 4 CSI-RS ports in a single resource without CRI report and where codebookType is set to 'typeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', ,
-	otherwise, , where is the number of CSI-RS resources in the CSI-RS resource set for channel measurement.
<Unchanged text is omitted>


 

	TP to TS 38.214, Sec. 5.4:
<Unchanged text is omitted>
Z, Z' and µ are defined as: 
 and , where M is the number of updated CSI report(s) according to Clause 5.2.1.6,  corresponds to the m-th updated CSI report and is defined as
-	 of the table 5.4-1 if the CSI is triggered without a PUSCH with no either transport block and no or HARQ-ACK or both when L = 0 CPUs are occupied (according to Clause 5.2.1.6) and the CSI to be transmitted is a single CSI and corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'typeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or
-	 of the table 5.4-2 if the CSI to be transmitted corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'typeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or
-	 of the table 5.4-2 if the CSI to be transmitted corresponds to wideband frequency-granularity where the reportQuantity is set to 'ssb-Index-SINR', or reportQuantity is set to 'cri-SINR', or
-	 of the table 5.4-2 if reportQuantity is set to 'cri-RSRP' or 'ssb-Index-RSRP', is according to UE reported capability beamReportTiming  and KBl is according to UE reported capability beamSwitchTiming as defined in [13, TS 38.306], or
-	 of table 5.4-2 otherwise.
<Unchanged text is omitted>




4	Clarification on which UE capability component indicates 
This is a TP to capture a shadow CR for Rel-16, corresponding to the CR in [5] for Rel-15.
In subclause 5.2.1.6 of TS38.214, the parameter  is defined as the number of simultaneous CSI calculations supported by a UE. The text specifies that this parameter is indicated by the UE, but it is not clear which UE capability component indicates it and if the indication is given across all active CCs only or with finer granularity.
In fact, this paramer should be indicated by components simultaneousCSI-ReportsPerCC and simultaneousCSI-ReportsAllCC of FG 2-35 for a single CC or in case of CA. However, the name and description of these components refer to the number of simultaneous CSI reports rather then CSI calculations a UE can process. Because a single CSI report may require multiple CSI calculations, without a clarification a UE may under report its N_CPU capability as illustrated in the following example.
For a single CSI report configured with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', or 'cri-RI-LI-PMI-CQI', and that is not a low-latency report, the number of simultaneous CSI calculations (i.e., occupied CPUs) equals the number of CSI-RS resources, , in the resource set. Therefore, it is not clear if a UE indicating simultaneousCSI-ReportsPerCC=1 can support this CSI report if .
The proposed text clarifies that the number of simultaneous CSI calculations supported by a UE is indicated by simultaneousCSI-ReportsPerCC for a single CC and by simultaneousCSI-ReportsAllCC across all CCs in case of carrier aggregation.
If a clarification is not added, a UE may report in simultaneousCSI-ReportsPerCC and simultaneousCSI-ReportsAllCC the maximum number of simultaneous CSI reports it can support instead of the maximum number of CPUs. Therefore, a gNB may not be able to schedule a CSI report that requires multiple simultaneous CSI calculations.
	TP to TS 38.214, Sec. 5.2.1.6:
The UE indicates the number of supported simultaneous CSI calculations  with parameter simultaneousCSI-ReportsPerCC in a component carrier, and simultaneousCSI-ReportsAllCC across all component carriers. If a UE supports  simultaneous CSI calculations it is said to have  CSI processing units for processing CSI reports across all configured cells. If L CPUs are occupied for calculation of CSI reports in a given OFDM symbol, the UE has  unoccupied CPUs. If N CSI reports start occupying their respective CPUs on the same OFDM symbol on which  CPUs are unoccupied, where each CSI report  corresponds to , the UE is not required to update the  requested CSI reports with lowest priority (according to Subclause 5.2.5), where is the largest value such that  holds. 
[bookmark: _Hlk513114242]A UE is not expected to be configured with an aperiodic CSI trigger state containing more than  Reporting Settings.Processing of a CSI report occupies a number of CPUs for a number of symbols as follows:
-	for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none' and CSI-RS-ResourceSet with higher layer parameter trs-Info configured
-	 for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP' or 'none' (and CSI-RS-ResourceSet with higher layer parameter trs-Info not configured)
-	for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', or 'cri-RI-LI-PMI-CQI', 
-	if a CSI report is aperiodically triggered without transmitting a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied, where the CSI corresponds to a single CSI with wideband frequency-granularity and to at most 4 CSI-RS ports in a single resource without CRI report and where codebookType is set to 'typeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', ,
-	otherwise, , where is the number of CSI-RS resources in the CSI-RS resource set for channel measurement.
<Unchanged text is omitted>




5	Conclusion
In this contribution, we propose the following modifications to TS38.214:
Text Proposal 1.	Modify the definition of  , by introducing a minimum value, , from one of the following alternatives
1a. 	, to ensure that a UE can report one NZC per polarisation for rank 
1b. 	, to ensure that a UE can report one NZC per polarisation for rank 
2a. 	, to ensure that a UE can report one NZC for each selected beam for rank 
2b. 	, to ensure that a UE can report one NZC for each selected beam for rank for 
Text Proposal 2.	[Mirror CR from Rel 15] Clarification on the number of occupied CPUs and delay requirements for CSI reports using PUSCH
Text Proposal 3.	[Mirror CR from Rel 15] Clarification on which UE capability component indicates the number of supported simultaneous CSI calculations 
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