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1	Introduction
In RAN1#94 several open issues were resolved in the CSI acquisition area, however some open issues still remain to be fixed, which was captured in the Chairman’s notes:
For the next RAN1 meeting:
· Discuss the following issues in RAN1#94bis:
· CPU occupancy starting time for L1-RSRP reporting
· Z timing requirement (from triggering PDCCH to start of PUSCH) for L1-RSRP reporting
· Solution to avoid transmission of CSI for inactive/suspended BWP without changing the definition of valid downlink slot of the CSI reference resource.

These issues along with other remaining issues are discussed in this paper.
[bookmark: _Ref178064866]2	Clarification of description of ‘reportQuantity’
Currently, the description of UE behaviour for different configurations of reportQuantity is spread over multiple sections in 38.214 and sometimes the description is somewhat ambiguous. For instance, the behaviours for reportQuantity=’cri-ri-i1’ and reportQuantity= ‘cri-ri-i1-cqi’ are given in Section 5.2.1.4:
When a UE is configured with higher layer parameter codebookType set to 'TypeI-SinglePanel' and pmi-FormatIndicator is configured for single PMI reporting, the UE may be configured with reportQuantity to report:

-	RI (if reported), CRI (if reported), and a PMI consisting of a single wideband indication ( in Subclause 5.2.2.2.1) for the entire CSI reporting band, or






[bookmark: _Hlk497235737]-	RI (if reported), CRI (if reported), CQI, and a PMI consisting of a single wideband indication ( in Subclause 5.2.2.2.1) for the entire CSI reporting band. The CQI is calculated conditioned on the reported assuming PDSCH transmission with  precoders (corresponding to the same but different  in sub-clause 5.2.2.2.1), where the UE assumes that one precoder is randomly selected from the set of  precoders for each PRG on PDSCH, where the PRG size for CQI calculation is configured by the higher layer parameter pdsch-BundleSizeForCSI 


However, it is not clear that this paragraph only describes the aforementioned two values of reportQuantity, one may for instance from this construe that it is not possible to configure reportQuantity=‘cri-ri-pmi-cqi’ when wideband PMI reporting with Type I SinglePanel  codebook is configured, which is of course not the case.
[bookmark: _Toc525928818]The description of UE behavior for different values of reportQuantity can be improved
In our view, it would be preferred to collect all the descriptions of UE behavior for different values of reportQuantity in one place. An editorial TP achieving that is provided below.
[bookmark: _Toc525928824]Adopt the following editorial TP to clarify the description of UE behavior for different values of reportQuantity
--------------------------------------------------- Start TP to 38.214 ---------------------------------------------------
[bookmark: _Toc525748078][bookmark: _Hlk525821771]5.2.1.4	Reporting configurations
<------------------------------------------- unchanged parts omitted -------------------------------------------->
When a UE is configured with higher layer parameter codebookType set to 'TypeI-SinglePanel' and pmi-FormatIndicator is configured for single PMI reporting, the UE may be configured with reportQuantity to report:

-	RI (if reported), CRI (if reported), and a PMI consisting of a single wideband indication ( in Subclause 5.2.2.2.1) for the entire CSI reporting band, or






-	RI (if reported), CRI (if reported), CQI, and a PMI consisting of a single wideband indication ( in Subclause 5.2.2.2.1) for the entire CSI reporting band. The CQI is calculated conditioned on the reported assuming PDSCH transmission with  precoders (corresponding to the same but different  in sub-clause 5.2.2.2.1), where the UE assumes that one precoder is randomly selected from the set of  precoders for each PRG on PDSCH, where the PRG size for CQI calculation is configured by the higher layer parameter pdsch-BundleSizeForCSI 
If a UE is configured with semi-persistent CSI reporting, the UE shall report CSI when both CSI-IM and NZP CSI-RS resources are configured as periodic or semi-persistent. If a UE is configured with aperiodic CSI reporting, the UE shall report CSI when both CSI-IM and NZP CSI-RS resources are configured as periodic, semi-persistent or aperiodic. 
[bookmark: _Hlk523145131]A UE configured with DCI 0_1 does not expect to be triggered with multiple CSI reports with the same CSI-ReportConfigId.
<------------------------------------------- unchanged parts omitted -------------------------------------------->

[bookmark: _Toc525748080]5.2.1.4.2	Report Quantity Configurations
A UE may be configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to either ‘none’, 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', ‘cri-RSRP’, ‘ssb-Index-RSRP’ or 'cri-RI-LI-PMI-CQI'.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'none', then the UE shall not report any quantity for the CSI-ReportConfig. 
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', or 'cri-RI-LI-PMI-CQI', the UE shall report a preferred precoder matrix for the entire reporting band, or a preferred precoder matrix per subband, according to Subclause 5.2.2.2.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-i1’,
- the UE expects, for that CSI-ReportConfig, to be configured with higher layer parameter codebookType set to 'TypeI-SinglePanel' and pmi-FormatIndicator configured for wideband PMI reporting, and,

-the UE shall report a PMI consisting of a single wideband indication ( in Subclause 5.2.2.2.1) for the entire CSI reporting band.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI-i1’,
- the UE expects, for that CSI-ReportConfig, to be configured with higher layer parameter codebookType set to 'TypeI-SinglePanel' and pmi-FormatIndicator configured for wideband PMI reporting, and,






- the UE shall report a PMI consisting of a single wideband indication ( in Subclause 5.2.2.2.1) for the entire CSI reporting band. The CQI is calculated conditioned on the reported assuming PDSCH transmission with  precoders (corresponding to the same but different  in sub-clause 5.2.2.2.1), where the UE assumes that one precoder is randomly selected from the set of  precoders for each PRG on PDSCH, where the PRG size for CQI calculation is configured by the higher layer parameter pdsch-BundleSizeForCSI.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI': 




-	if the UE is configured with higher layer parameter non-PMI-PortIndication contained in a CSI-ReportConfig, r ports are indicated in the order of layer ordering for rank r and each CSI-RS resource in the CSI resource setting is linked to the CSI-ReportConfig based on the order of the associated NZP-CSI-RS-ResourceId in the linked CSI resource setting for channel measurement given by higher layer parameter resourcesForChannelMeasurement. The configured higher layer parameter non-PMI-PortIndication contains a sequence  of port indices, where  are the CSI-RS port indices associated with rank ν and  where is the number of ports in the CSI-RS resource. 



-	if the UE is not configured with higher layer parameter non-PMI-PortIndication, the UE assumes, for each CSI-RS resource in the CSI resource setting linked to the CSI-ReportConfig, that the CSI-RS port indices  are associated with ranks  where  is the number of ports in the CSI-RS resource.

-	When calculating the CQI for a rank, the UE shall use the ports indicated for that rank for the selected CSI-RS resource. The precoder for the indicated ports shall be assumed to be the identity matrix scaled by .
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP' or 'ssb-Index-RSRP'
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'disabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single report nrofReportedRS (higher layer configured) different CRI or SSBRI for each report setting. 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, where CSI-RS and/or SSB resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters. 
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', and resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of associated nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) If CSI-RS resources are configured, each resource shall contain at most 16 CSI-RS ports. If CSI-RS resources are configured, each resource shall contain at most 8 CSI-RS ports. 
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP' or 'ssb-Index-RSRP'
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'disabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single report nrofReportedRS (higher layer configured) different CRI or SSBRI for each report setting. 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, where CSI-RS and/or SSB resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters. 
If the UE is configured with a CSI-ReportConfig with the 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', then the UE is not expected to be configured with more than 8 CSI-RS resources in a CSI-RS resource set contained within a resource setting that is linked to the CSI-ReportConfig.
If the UE is configured with a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP' or 'none' and the CSI-ReportConfig is linked to a resource setting configured with the higher layer parameter resourceType set to 'aperiodic', then the UE is not expected to be configured with more than 16 CSI-RS resources in a CSI-RS resource set contained within the resource setting. 
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', or 'cri-RI-LI-PMI-CQI', the UE shall report a preferred precoder matrix for the entire reporting band, or a preferred precoder matrix per subband, according to Subclause  5.2.2.2.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI': 




-	if the UE is configured with higher layer parameter non-PMI-PortIndication contained in a CSI-ReportConfig, r ports are indicated in the order of layer ordering for rank r and each CSI-RS resource in the CSI resource setting is linked to the CSI-ReportConfig based on the order of the associated NZP-CSI-RS-ResourceId in the linked CSI resource setting for channel measurement given by higher layer parameter resourcesForChannelMeasurement. The configured higher layer parameter non-PMI-PortIndication contains a sequence  of port indices, where  are the CSI-RS port indices associated with rank ν and  where is the number of ports in the CSI-RS resource. 



-	if the UE is not configured with higher layer parameter non-PMI-PortIndication, the UE assumes, for each CSI-RS resource in the CSI resource setting linked to the CSI-ReportConfig, that the CSI-RS port indices  are associated with ranks  where  is the number of ports in the CSI-RS resource.

-	When calculating the CQI for a rank, the UE shall use the ports indicated for that rank for the selected CSI-RS resource. The precoder for the indicated ports shall be assumed to be the identity matrix scaled by .
If the UE is configured with a CSI-RS resource is configured with the higher layer parameter reportQuantity set to 'none', then the UE shall not report any quantity for the CSI-ReportConfig associated with the reportQuantity. Otherwise, the UE shall report the quantity for the CSI-ReportConfig as configured by the associated reportQuantity. 
The LI indicates which column of the precoder matrix of the reported PMI corresponds to the strongest layer of the codeword corresponding to the largest reported wideband CQI. If two wideband CQIs are reported and have equal value, the LI corresponds to strongest layer of the first codeword.
--------------------------------------------------- End TP to 38.214 ---------------------------------------------------
3	Correction for CSI reference resource
The inconsistencies in the definition of the CSI reference resource timing has been discussed for several meetings, without any conclusion. 
According to 38.214 (but paraphrased here for brevity and using periodic reporting as an example) the slot of the CSI reference resource is determined as:
“The slot of the CSI reference resource is n-nCQI_ref, where nCQI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot.”
Where the valid downlink slot is currently defined as:A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it comprises at least one higher layer configured downlink or flexible symbol, and
-	it does not fall within a configured measurement gap for that UE, and
-	the active DL BWP in the slot is the same as the DL BWP for which the CSI reporting is performed, and
-	there is at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRS Active Time no later than CSI reference resource for which the CSI reporting is performed. 



Thus, the procedure of determining the slot for the CSI reference resource can be summarized by the following steps:
· Step 1: Set 
· Step 2: Set 
· Step 3: Is slot  too far in the past?
· Yes: Go to Step 6.
· Step 4: Is  a valid downlink slot?
· Step 4A: Is slot  a DL or flexible symbol?
· No: d=d+1, Go to Step 2
· Step 4B: Does slot  fall in a measurement gap?
· No: d=d+1, Go to Step 2
· Step 4C: Is the DL BWP which the CSI corresponds to active in slot 
· No: d=d+1, Go to Step 2
· Step 4D: Is there a CSI-RS in DRX Active Time no later than the slot of the CSI reference resource?
· No: d=d+1, Go to Step 2
· Step 5: Determine the slot for the CSI reference resource as . End
· Step 6: Determine that there is no valid DL slot. Omit CSI report. End

This procedure has a number of issues. The observant reader probably realizes that in Step 4D, the UE needs to determine the slot of the CSI reference resource, and so it needs to return to Step 1, which means that the UE will never reach Step 5 or 6 and will continue in a recursive loop forever. This probably is not the intended behaviour.
[bookmark: _Toc525928819]The procedure for determining the slot of the CSI reference resource is broken, making the UE stuck in a recursive loop
This can of course be fixed by referring to if there is at least a CSI-RS transmission occasion “no later than this slot” rather than refereeing to the yet to be determined slot of the CSI reference resource. Or more preferably, moving the criterion out of the definition of the valid downlink slot altogether (since if a slot in a serving cell is a valid DL slot should not depend on the CSI Report Setting).
[bookmark: _Toc525928825]To fix the definition of valid downlink slot, move the criterion on “at least one CSI-RS occasion…” outside of the definition
However, the whole criterion with always disallowing CSI-RS measurements in DRX inactive time has some other potential issues which should be addressed.
The DRX inactivityTimer is mainly intended to provide a window where the UE receives and processes PDCCH and should not in itself restrict the processing of other DL signals/channels. In fact, RAN2 confirmed in the June AH that it is allowed for the gNB to schedule aperiodic CSI on PUSCH outside of the DRX Active Time, as long as the triggering PDCCH is received within the Active Time. If the aperiodic CSI request also triggers an aperiodic CSI-RS, this CSI-RS must, according to current agreements, occur in Active Time (note that if QCL Type D is conveyed, cross-slot triggering of Ap-CSI-RS must be used). This behaviour is a bit strange and limits gNB flexibility, why should not the UE be allowed to measure ap-CSI-RS at any time between the PDCCH and the PUSCH? That is, why is the case in Figure 1 allowed by the spec, but the case in Figure 2 is forbidden?
[image: ]
[bookmark: _Ref525899526]Figure 1: Aperiodic CSI triggering with aperiodic CSI-RS allowed by current spec

[image: ]
[bookmark: _Ref525899527]Figure 2: Aperiodic CSI triggering with aperiodic CSI-RS not allowed by current spec
[bookmark: _Toc525928820]Since a UE can transmit aperiodic CSI in DRX Inactive Time, it should also be allowed to measure aperiodic CSI-RS in Inactive Time, as along as the triggering PDCCH is received in Active Time
The other case where the current specification complicates UE behaviour is when aperiodic CSI report based on periodic/semi-persistent CSI-RS is triggered immediately after transition to DRX Active Time, in the case where there has not yet occurred a transmission of CSI-RS within the Active Time, i.e. the latest CSI-RS occasions occur within the DRX Inactive Time. According to current agreements, the UE is then not allowed to utilize CSI-RS transmissions occurring during Inactive Time, but must store a stale CSI-RS estimate from when the UE was last in DRX Active Time to be used for the CSI report. This is illustrated in Figure 3 below, where “Alt 1” denotes the allowed UE behaviour according to current agreements and “Alt 2” denotes forbidden UE behaviour.
[image: ]
[bookmark: _Ref525901339]Figure 3: Aperiodic triggering of CSI with periodic CSI-RS
In our view, there is no need for the specification to forbid UE implementations from monitoring CSI-RS in DRX Inactive Time (as the inactivityTimer should only relate to PDCCH monitoring window, as discussed above). If certain UE implementations can monitor CSI-RS also in DRX, these measurements should be allowed to be used to increase the CSI accuracy. However, there should not of course be a requirement on that UE must monitor CSI-RS during DRX Inactvie Time, but this should be obvious since there are no such RAN4 performance tests which evaluate CSI reporting during DRX transitions.
[bookmark: _Toc525928821]If UE monitors CSI-RS during DRX Inactive Time can be left up to UE implementation
Based on the reasoning and the two above observations, there is no need to maintain the restriction that at least one CSI-RS occasion in DRX Active Time is needed for a CSI report to be valid. Note that this only applies to aperiodic CSI reports, periodic and semi-persistent CSI reporting is suspended in DRX Inactive Time.
[bookmark: _Toc525928826]Remove the restriction that at least one CSI-RS occasion in DRX Active Time is needed for a CSI report to be reported
Yet another issue with the CSI reference resource definition occurs when BWP switching is used. Since the definition of the slot for the CSI reference resource, according the steps given above, searches back in time to find a slot where the DL BWP corresponding to CSI report was the active DL BWP (the iterative behaviour of Step 4C-> Step 2), it can always find a valid DL slot for the CSI reference resource as long as the DL BWP has been active once in the past. This results in two “error cases” with improper UE behaviour:
· Case 1: A CSI report for an inactive BWP is triggered, since the CSI report has a valid DL slot for the CSI reference resource, the CSI for the inactive BWP is reported
· Case 2: A CSI report for a newly activated BWP is triggered, the CSI reference resource is located in the previous time the BWP was active, which results in stale CSI being reported.
These two cases are illustrated in Figure 4.
[image: ]
[bookmark: _Ref525903470]Figure 4: Illustration of inconsistencies in current specification. Case 1: triggering of CSI of inactive BWP. Case 2: Triggering of stale CSI of newly activate BWP. 
[bookmark: _Toc525928822]CSI can be reported for inactive BWPs with current formulation of the specification
A simple way to correct this is to move out the “active BWP criterion” outside of the determination of CSI reference resource (i.e. out of the definition of valid DL slot). With this proposed modification, the UE would for Case 1 and Case 2 determine that the slot of CSI reference resource for the CSI report is a slot where the corresponding DL BWP was inactive, and hence it would drop the CSI report.
[bookmark: _Toc525928827]To disallow CSI reporting for inactive BWPs, move the “active BWP criterion” outside the definition of the CSI reference resource

[bookmark: _Toc525928828]Adopt the following TP to correct the definition of the CSI reference resource
--------------------------------------------------- Start TP to 38.214 Section 5.2.2.1.1-------------------------------------------
<--------------------- unchanged parts omitted ---------------------------->
A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it comprises at least one higher layer configured downlink or flexible symbol, and
-	it does not fall within a configured measurement gap for that UE, and
-	the active DL BWP in the slot is the same as the DL BWP for which the CSI reporting is performed, and
-	there is at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRS Active Time no later than CSI reference resource for which the CSI reporting is performed. 
If there is no valid downlink slot for the CSI reference resource corresponding to a CSI Report Setting in a serving cell, CSI reporting is omitted for the serving cell in uplink slot n’.
If the active DL BWP in the downlink slot n-nCQI_ref of the CSI reference resource corresponding to a CSI Report Setting in a serving cell is not the same as the DL BWP for which the CSI reporting is performed, CSI reporting is omitted for the serving cell in uplink slot n’.
If there, for a CSI Report Setting in a serving cell, is no CSI-RS transmission occasion for channel measurement or no CSI-RS/CSI-IM occasion for interference measurement no later than the CSI reference resource, CSI reporting is omitted for the serving cell in uplink slot n’.
--------------------------------------------------- End TP to 38.214 Section 5.2.2.1.1-------------------------------------------
4	CPU occupancy for L1-RSRP reports
One remaining issue is how the CPU occupancy rules for L1-RSRP reporting shall be determined. This was left out of scope in RAN1#94, since the fact that the CSI reference resource captured under the CQI section, and L1-RSRP reports does not involve calculating CQI. Furthermore, L1-RSRP reporting can be based on SSB in addition to CSI-RS. 
However, we note that there ‘cri-RI-i1’ also does not involve calculating CQI, but it is still assumed we can reuse the CSI reference resource for this purpose. In fact, we could generalize the CSI reference resource to be applicable to types of CSI, with and without CQI reporting. Then of course, the assumptions for deriving CQI index should still be listed, but they are only applicable to cases where CQI reporting is configured. 
[bookmark: _Toc525928829]Generalize the CSI reference resource definition to apply to all reportQuantities
In our understanding, the only change that would be needed for this generalization is the following TP:
--------------------------------------------------- Start TP to 38.214 Section 5.2.2.1.1 -------------------------------------------
[bookmark: _Toc525748088]5.2.2.1.1	CSI reference resource definition
[bookmark: _Hlk497821946]The CSI reference resource for a serving cell is defined as follows:
-	In the frequency domain, the CSI reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived CQI CSI value relates.
--------------------------------------------------- Start TP to 38.214 Section 5.2.2.1.1 -------------------------------------------

We can then adopt exactly the same CPU occupancy rules for L1-RSRP reporting as remainder of CSI.
[bookmark: _Toc525928830]Adopt the same CPU occupancy rules for L1-RSRP as for other types of CSI

The above proposal is implemented in the TP below:
--------------------------------------------------- Start TP to 38.214 Section 5.2.1.6-------------------------------------------
<--------------------- unchanged parts omitted ---------------------------->

The CPU(s) are occupied for a number of OFDM symbols as follows:
-	A periodic or semi-persistent CSI report used with periodic or semi-persistent CSI-RS, or SSB, occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM resource for channel or interference measurement, or SSB, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, if applicable, until the last symbol of the PUSCH/PUCCH carrying the report.
-	An aperiodic CSI report used with periodic, or semi-persistent or aperiodic CSI-RS, or SSB, occupies a CPU from the first symbol after the PDCCH triggering the CSI report until the last symbol of the PUSCH carrying the report.
--------------------------------------------------- End TP to 38.214 Section 5.2.1.6-------------------------------------------
5	Timing requirements for L1-RSRP reports
In RAN1#93, Z’ value for beam reporting was decided to be taken from the UE reported capability in FG 2-25. In RAN1#94, the remaining Z-timing requirement for the L1-RSRP class was discussed, but it was decided to postpone the discussion to await the outcome of beam management related discussion on relevant UE features 2-25 and 2-28. Progress was made in that discussion, and the value ranges of the features are as follows:
· FG 2-28: 
· Minimum time between the DCI triggering of AP-CSI-RS and aperiodic CSI-RS transmission is {14, 28, 48, 224, 336} symbols (when beam switching is applied)
· FG 2-25:
· The number of symbols, Xi, between the last symbol of SSB/CSI-RS and the first symbol of the transmission channel containing beam report is at least:
· X1 is {2, 4, 8} for 15kHz SCS
· X2 is {4,8, 14, [28]} for 30kHz SCS
· X3 is { 8,14, 28} for 60kHz SCS
· X4 is{14,28, 56} for 120kHz SCS

It should also be noted that agreement was made in RAN1#94 that ap-CSI-RS may be scheduled with shorter delay than the threshold given by FG 2-28, and then a default QCL is applied. I.e. no beam switching is performed.
Agreement
NW may schedule an ap-CSI-RS with a shorter delay than a threshold, and the UE applies a default QCL assumption 
· At least applies for CSI-RS for CSI acquisition 
· All CSI-RS symbols in one resource set should be below the threshold or all CSI-RS symbols in one resource set should be above the threshold
Due to this, we believe it is not appropriate to use the value reported in FG 2-28 to derive the Z timing requirement, since this value only applies when UE needs to switch beams for receiving the ap-CSI-RS compared to the beam that was used to receive PDCCH. Typically, this will not even happen for CSI reporting and it is more something the NW will indicate for P2/P3 beam sweeping.
[bookmark: _Toc525928823]The value in FG 2-28 applies only to beam switching case and it is not appropriate to derive Z-timing from this value, since beam switching is typically not applied for CSI report 
The difference between Z and Z’ values is that Z additionally includes DCI decoding time, hence, we can set , where  is a number of symbols to assume for DCI decoding for each SCS  that is fixed in specification. The exact values for  can be discussed, but a starting point can be a few symbols. 
[bookmark: _Toc525928831]For Z-timing value for L1-RSRP CSI latency class, use , where  is a symbols to assume for DCI decoding for each SCS  that is fixed in specification



Conclusion
In the previous sections we made the following observations: 
Observation 1	The description of UE behavior for different values of reportQuantity can be improved
Observation 2	The procedure for determining the slot of the CSI reference resource is broken, making the UE stuck in a recursive loop
Observation 3	Since a UE can transmit aperiodic CSI in DRX Inactive Time, it should also be allowed to measure aperiodic CSI-RS in Inactive Time, as along as the triggering PDCCH is received in Active Time
Observation 4	If UE monitors CSI-RS during DRX Inactive Time can be left up to UE implementation
Observation 5	CSI can be reported for inactive BWPs with current formulation of the specification
Observation 6	The value in FG 2-28 applies only to beam switching case and it is not appropriate to derive Z-timing from this value, since beam switching is typically not applied for CSI report

Based on the discussion in the previous sections we propose the following:
Proposal 1	Adopt the following editorial TP to clarify the description of UE behavior for different values of reportQuantity
Proposal 2	To fix the definition of valid downlink slot, move the criterion on “at least one CSI-RS occasion…” outside of the definition
Proposal 3	Remove the restriction that at least one CSI-RS occasion in DRX Active Time is needed for a CSI report to be reported
Proposal 4	To disallow CSI reporting for inactive BWPs, move the “active BWP criterion” outside the definition of the CSI reference resource
Proposal 5	Adopt the following TP to correct the definition of the CSI reference resource
Proposal 6	Generalize the CSI reference resource definition to apply to all reportQuantities
Proposal 7	Adopt the same CPU occupancy rules for L1-RSRP as for other types of CSI
Proposal 8	For Z-timing value for L1-RSRP CSI latency class, use , where  is a symbols to assume for DCI decoding for each SCS  that is fixed in specification
[bookmark: _In-sequence_SDU_delivery]
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