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1. Introduction
In this contribution, we discuss remaining issues on techniques for network energy savings (NES) in spatial and power domains.

2. CSI framework

· Type 1 SD adaptation
As discussed in [Post-114-38.214-Netw_Energy_NR] email thread [1], there are several occasions in TS 38.214 (as highlighted in the table below) where UE calculates PMI based on contiguously indexed antenna ports.
	[bookmark: _Toc11352123][bookmark: _Toc20318013][bookmark: _Toc27299911][bookmark: _Toc29673180][bookmark: _Toc29673321][bookmark: _Toc29674314][bookmark: _Toc36645544][bookmark: _Toc45810589][bookmark: _Toc137117126]5.2.2.2	Precoding matrix indicator (PMI) 
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For 2 antenna ports {3000, 3001} and the UE configured with higher layer parameter codebookType set to 'typeI-SinglePanel' each PMI value corresponds to a codebook index given in Table 5.2.2.2.1-1. The UE is configured with the higher layer parameter twoTX-CodebookSubsetRestriction. The bitmap parameter twoTX-CodebookSubsetRestriction forms the bit sequence  where  is the LSB and  is the MSB and where a bit value of zero indicates that PMI reporting is not allowed to correspond to the precoder associated with the bit. Bits 0 to 3 are associated respectively with the codebook indices 0 to 3 for  layer, and bits 4 and 5 are associated respectively with the codebook indices 0 and 1 for  layers.
Table 5.2.2.2.1-1: Codebooks for 1-layer and 2-layer CSI reporting using antenna ports 3000 to 3001
	Codebook index
	
Number of layers 
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For 4 antenna ports {3000, 3001, 3002, 3003}, 8 antenna ports {3000, 3001, …, 3007}, 12 antenna ports {3000, 3001, …, 3011}, 16 antenna ports {3000, 3001, …, 3015}, 24 antenna ports {3000, 3001, …, 3023}, and 32 antenna ports {3000, 3001, …, 3031}, and the UE configured with higher layer parameter codebookType set to 'typeI-SinglePanel', except when the number of layers (where  is the associated RI value), each PMI value corresponds to three codebook indices ,,. When the number of layers , each PMI value corresponds to four codebook indices ,,,. The composite codebook index  is defined by 

	
<Omitted texts>
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For 8 antenna ports {3000, 3001, …, 3007}, 16 antenna ports {3000, 3001, …, 3015}, and 32 antenna ports {3000, 3001, …, 3031}, and the UE configured with higher layer parameter codebookType set to 'typeI-MultiPanel',







-	The values of , and  are configured with the higher layer parameters ng-n1-n2. The supported configurations of  for a given number of CSI-RS ports and the corresponding values of  are given in Table 5.2.2.2.2-1. The number of CSI-RS ports, , is .


-	When , codebookMode shall be set to either '1' or '2'. When , codebookMode shall be set to '1'.


However, for a CSI-RS resource associated with a sub-configuration provided with a bitmap-based port subset indication, the resultant antenna port indexes may not be contiguous if the bitmap indicates a subset of antenna ports configured for the CSI-RS resource. Therefore, to make UE’s behavior on PMI calculation consistent with the current specification, indices of antenna ports set to ‘1’ in the bitmap should be re-indexed starting from 3000 and increasing by 1 in ascending order.

Proposal #1: For UE to calculate PMI for a sub-configuration provided with a CSI-RS antenna port subset using the higher layer bitmap parameter [port-subsetIndicator], the antenna port subset represented by vector [3000 + p(0), …, 3000 + p(P – 1)] where p(j) corresponds to the j-th enabled port in the bitmap [port-subsetIndicator], with p(j)< p(j+1), j =0, …, P-1, is one-by-one re-indexed to [3000, 3001,…, 3000 + P-1].

	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. The UE shall only report RI corresponding to the configured fields of PortIndexFor8Ranks.



-	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 .


As captured above from TS 38.214 Clause 5.2.1.4.2, for a CSI reporting with the higher layer parameter reportQuantity set to 'cri-RI-CQI', the UE can be configured with higher layer parameter non-PMI-PortIndication. For a rank r, r CSI-RS port indices can be indicated with a sequence of  and UE shall calculate CQI for the rank based on the order of the sequence, assuming the corresponding precoder as the identity matrix. However, it should be noted that the indicated sequence may not work if the bitmap-based port subset indication for type 1 SD adaptation indicates a subset of antenna ports. One simple method to figure out this problem is to separately configure higher layer parameter non-PMI-PortIndication in each sub-configuration for type 1 SD adaptation.

Proposal #2: For type 1 SD adaptation, if a UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI', the UE should be configured with higher layer parameter non-PMI-PortIndication in each sub-configuration

· Joint operation of Type 2 SD and PD adaptations
	Agreement (RAN1#112bis-e)
Support configurability of NZP CSI-RS resource(s) for channel measurement within one resource setting corresponding to more than one spatial adaptation patterns with at least one of the following
· A1-1-revised: a resource set with multiple resources is configured within a resource setting, where each resource is associated with only one spatial adaptation pattern
· A1-2-revised: For a resource configured in a resource set within a resource setting, the resource can be associated with more than one spatial adaptation patterns
· One or more resources can be configured in the resource set for channel measurement.
Agreement (RAN1#113)
· For A1-1-revised for Type 2, one or more CSI-RS resources from a CSI-RS resource set for channel measurement can be associated with the same sub-configuration provided in a CSI report configuration
· Resources in the resource set for channel measurement have the same number of antenna ports
· For A1-2-revised for Type 1, all CSI-RS resource(s) (which can be one or more) in the CSI-RS resource set for channel measurement are associated with each sub-configuration provided in a CSI report configuration
· i.e. each CSI-RS resource is associated with all the sub-configurations
· Resources in the resource set for channel measurement have the same number of antenna ports
· FFS: restriction on total number of CSI-RS resources for channel measurement in a CSI-ReportConfig and/or sub-configuration.


According to the above previous RAN1 agreements, each CSI-RS resource is associated with only a single sub-configuration. In other words, the NZP CSI-RS resource list configured for a sub-configuration has no intersection with the resource list configured for another sub-configuration. However, we may need further clarification on the configuration of the resource list for joint operation of Type 2 SD and PD adaptation. In our view, more than one sub-configuration that are associated with different power offset delta values can share the resource list as shown in Figure 1 for sub-configurations #1 and #2 (or sub-configurations #3 and #4) that have the common list but different power offset delta values. On the other hand, sub-configurations #1 and #3 that does not have the common list should be configured with disjoint resource lists. Therefore, the resource list for a sub-configuration is identical to or has no intersection with the resource list configured for the other sub-configuration(s) within the same CSI report configuration.
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Figure 1. Example of CSI report configuration for joint operation of Type 2 SD and PD adaptation

Proposal #3: For Type 2 SD adaptation or joint operation of Type 2 SD and PD adaptation, the list of NZP CSI-RS resources configured for a sub-configuration is identical to or has no intersection with the list of NZP CSI-RS resources configured for the other sub-configuration(s) within the same CSI-ReportConfig.

· IMR configuration
For the completeness of CSI framework, how to configure CSI-RS resource (set) for interference measurement should be discussed. According to current NR specification, IMR can be configured based on CSI-IM or NZP CSI-RS. In detail, for CSI-IM based IMR, each CSI-RS resource for channel measurement is “resource-wise” associated with a CSI-IM resource by the ordering of the CSI-RS resource and CSI-IM resource in the corresponding resource sets. One could consider that for Type 1 SD adaptation, each CSI-RS resource for channel measurement in each sub-configuration is associated with a CSI-IM resource and the number of CSI-IM resources equals to {the number of CSI-RS resource for channel measurement x the number of sub-configurations}. However, as the common CSI-IM resource seems sufficient for a CSI-RS resource for channel measurement that is associated with more than one sub-configurations configured with different port subset indications, the legacy configuration restriction on CSI-IM can be kept.
For NZP CSI-RS based IMR, currently, if interference measurement is performed on NZP CSI-RS, except for L1-SINR, a UE does not expect to be configured with more than one NZP CSI-RS resource in the associated resource set within the resource setting for channel/interference measurement. In this case, for Type 1 SD adaptation, the following alternatives can be considered.
· Alt 1: Bitmap based port subset indication is separately configured for NZP CSI-RS resource for interference measurement in each sub-configuration.
· Alt 2: UE does not expect to be configured with NZP CSI-RS resource for interference measurement.
· Alt 3: The common NZP CSI-RS resource for interference measurement is applied to all sub-configurations.

Proposal #4: For a CSI report configuration with L sub-configurations, each CSI-RS resource for channel measurement is “resource-wise” associated with a CSI-IM resource by the ordering of the CSI-RS resource and CSI-IM resource in the corresponding resource sets, as in current NR specification.
Proposal #5: For a CSI report configuration with L sub-configurations for Type 1 SD adaptation, consider one of the following alternatives to configure NZP CSI-RS for interference measurement.
· Alt 1: Bitmap based port subset indication is separately configured for NZP CSI-RS resource for interference measurement in each sub-configuration.
· Alt 2: UE does not expect to be configured with NZP CSI-RS resource for interference measurement.
· Alt 3: The common NZP CSI-RS resource for interference measurement is applied to all sub-configurations.

3. CSI feedback resource and procedure

· PUCCH resource determination
According to TS 38.213, if a UE would multiplex CSI reports that include Part 2 CSI reports in a PUCCH resource, the UE determines the PUCCH resource and a number of PRBs for the PUCCH resource or a number of Part 2 CSI reports assuming that each of the CSI reports indicates rank 1. Therefore, we need to consider the case where multiple CSIs corresponding to N (>1) sub-configurations can be included in a single CSI report. It seems straight-forward to determine the corresponding PUCCH resource by assuming that each of sub-configurations in every CSI report indicates rank 1.

Proposal #6: If a UE would multiplex CSI reports that include Part 2 CSI reports in a PUCCH resource, the UE determines the PUCCH resource and a number of PRBs for the PUCCH resource or a number of Part 2 CSI reports, by assuming the following
· Each of the CSI reports which do not contain a list of L sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList] indicates rank 1 and each of sub-configurations in CSI reports which contain a list of L sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList] indicates rank 1.

Currently, UE can be configured with two separate PUCCH resources where one (provided by pucch-CSI-ResourceList) is used in a transmission occasion for PUCCH corresponding to a single CSI report while the other (provided by multi-CSI-PUCCH-ResourceList) is used in a transmission occasion for PUCCH corresponding to multiple CSI reports. Similarly, considering CSI overhead is quite high for a single CSI report where multiple sub-configurations are activated, UE can be configured with two separate PUCCH resources even for the CSI report, depending on whether one or multiple sub-configurations are activated for the CSI report. In this case, if a UE transmits a PUCCH in a transmission occasion corresponding to a CSI report with an activated sub-configuration, the UE would transmit the PUCCH on the first PUCCH resource. On the other hand, if the UE transmits a PUCCH in a transmission occasion corresponding to the CSI report with multiple activated sub-configurations, the UE would transmit the PUCCH on the second PUCCH resource (which could be provided by multi-CSI-PUCCH-ResourceList or separate configuration).

Proposal #7: For a SP-CSI reporting on PUCCH, if the corresponding CSI report is configured with L sub-configurations and more than one sub-configuration can be activated by MAC-CE, UE can be configured with two separate PUCCH resources where one is used when only one sub-configuration is activated while the other is used when more than one sub-configuration are activated.

· CSI reporting dropping/omission
According to TS 38.214, UE drops/omits CSI reporting at least for the following cases:
· Case 1: If a UE is triggered with a CSI report for a DL BWP that is non-active
· Note: Clarification on whether or not DL BWP with cell DTX inactive period can be considered as non-active BWP is needed.
· Case 2: If there is no valid DL slot for the CSI reference resource corresponding to a CSI reporting
· Case 3: If there is no CSI-RS transmission occasion (no later than CSI reference resource) after the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI
· Case 4: If UE DRX is configured and if there is no CSI-RS transmission occasion (no later than CSI reference resource) in DRX active time
· Note: Clarification on whether or not the same principle is applied for cell DTX operation is needed.
It can be observed that whether the above cases are satisfied may be different depending on sub-configurations especially for the case of Type 2 SD adaptation (and joint operation of Type 2 SD and PD adaptation). In this case, there could be two alternatives where one is to determine whether the above cases are met per CSI reporting level (for which a whole CSI report can be omitted/dropped if at least one sub-configuration satisfies the above cases) and the other is to determine it per sub-configuration level (for which only the CSI corresponding to sub-configuration(s) satisfying above cases can be omitted/dropped).

Proposal #8: For Type 2 SD adaptation, it needs to be clarified on whether to determine the following cases are satisfied at CSI reporting level (Alt-1) or at sub-configuration level (Alt-2).
· Case 1: If a UE is triggered with a CSI report for a DL BWP that is non-active
· Case 2: If there is no valid DL slot for the CSI reference resource corresponding to a CSI reporting
· Case 3: If there is no CSI-RS transmission occasion (no later than CSI reference resource) after the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI
· Case 4: If UE DRX is configured and if there is no CSI-RS transmission occasion (no later than CSI reference resource) in DRX active time

4. CSI feedback contents

· Sub-configuration level CSI omission
	Agreement
Down-select from the below for priority rule determination for CSI reporting of multiple sub-configurations
· Option 1: The priority of the CSI report containing CSIs for multiple sub-configurations, is determined according to the clause 5.2.5 of TS 38.214.
· 1-b) A sub-configuration level priority is determined by the order of sub-configuration index. For Part 2 CSI corresponding to each sub-configuration, omission is at subConfig level. Follow legacy dropping rules for a CSI report containing multiple CSIs.
· CSI mapping rule across sub-configurations follow legacy specification principle
· Sub-configuration index with lower value has higher priority
· Sub-configuration index is configured in CSI report config


According to the above agreement made in RAN1#114 [2], for Part 2 CSI corresponding to a list of sub-configurations, omission is performed at sub-configuration level. Whether to apply sub-configuration level omission for Part 1 CSI or CSI without two parts is still open. It would be beneficial that UE is allowed to report CSI(s) corresponding to subset of sub-configurations in case PUSCH/PUCCH resource is insufficient to carry CSIs for all sub-configurations, rather than dropping CSIs corresponding to all sub-configurations.

Proposal #9: Support sub-configuration level CSI omission not only for Part 2 CSI (as already agreed) but also for Part 1 CSI and CSI without two parts.

· CSI mapping
	Agreement
For CSIs across multiple sub-configurations in one CSI reportConfig map different sub-configurations based on RAN1#114 agreement in 9.7.1
· For Part 2 priority reporting level
· Option 1: for a given band type from {wideband, even subband, odd subband}, the omission order follows the priority order determined by sub-configuration index 
Agreement
For N(>1) CSIs reporting with multiple sub-configurations without payload/complexity reduction, 
· Each CSI can be a single-part, or two-part CSI, and contains the same types of CSI parameters/quantities as legacy, when applicable/if reported;
· The mapping order of CSI fields of one sub-configuration is as legacy mapping order of CSI fields of one CSI report;
· Part 2 CSI priority reporting level follows wideband CSI first, then even subband CSI and odd subband CSI;


[bookmark: _Hlk146656130]Although the above agreements were made in RAN1#114 [2], due to the fact that these agreements do not capture the detailed rule for CSI part 2 mapping, sub-band mapping rule for CSI part 2 has not yet been exactly specified. From our understanding, mapping order of CSI part 2 sub-band for CSI report which contains n sub-configurations is as follows: even sub-band CSI fields for sub-configuration #1, even sub-band CSI fields for sub-configuration #2, …, even sub-band CSI fields for sub-configuration #n, then, odd sub-band CSI fields for sub-configuration #1, odd sub-band CSI fields for sub-configuration #2, …, odd sub-band CSI fields for sub-configuration #n.

Proposal #10: For a CSI report containing CSI sub-reports, CSI part 2 sub-band of all CSI sub-reports are mapped as follows: even sub-band CSI fields in increasing order of CSI sub-report number, then, odd sub-band CSI fields in increasing order of CSI sub-report number, where CSI sub-report #1, CSI sub-report #2, …, and CSI sub-report #n correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.

5. CSI measurement

· CSI reference resource
	[bookmark: _Toc11352131][bookmark: _Toc20318021][bookmark: _Toc27299919][bookmark: _Toc29673190][bookmark: _Toc29673331][bookmark: _Toc29674324][bookmark: _Toc36645554][bookmark: _Toc45810599][bookmark: _Toc130409801]5.2.2.5	CSI reference resource definition
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 CSI relates.
-	In the time domain, the CSI reference resource for a CSI reporting in uplink slot n' is defined by a single downlink slot , where  is a parameter configured by higher layer as specified in clause 4.2 of [6 TS 38.213], and where is the subcarrier spacing configuration for  with a value of 0 for frequency range 1,




-	where  and and  are the subcarrier spacing configurations for DL and UL, respectively, and  and  are determined by higher-layer configured ca-SlotOffset for the cells transmitting the uplink and downlink, as defined in clause 4.5 of [4, TS 38.211]
-	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 Clause 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.


According to TS 38.214 specification, the CSI reference resource is defined as above. As highlighted in yellow, for P/SP-CSI reporting, nCSI_ref is determined based on  or , depending on whether a single or multiple CSI-RS resource is configured for channel measurement. However, it should be noted that to support Type 1 SD or PD adaptation, even if a single CSI-RS resource is configured for channel measurement, the CSI-RS resource can be associated with multiple sub-configurations, which would require CSI calculation time similar to the case where multiple CSI-RS resources are configured for channel measurement in legacy CSI reporting configuration. Similarly, for Type 2 SD adaptation, if a sub-configuration provided with a list including a single CSI-RS resource is activated, nCSI_ref is determined based on , otherwise, nCSI_ref is determined based on .

Proposal #11: For a P/SP-CSI report configuration containing a list of L sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList],
· if  where  is the total number of CSI-RS resources for channel measurement corresponding to the i-th sub-configuration, nCSI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot,
· The summation is over L for P-CSI report and N for SP-CSI report where N sub-configurations are activated/triggered by MAC-CE/DCI.
· otherwise, nCSI_ref is determined based on .

· Channel measurement averaging
If activated/triggered/indicated sub-configurations can be changed for a CSI report configuration, the way of performing averaging for channel measurements can be affected particularly when time domain restriction for channel measurement is not configured. One method to address this issue could be not to perform averaging for channel measurement during CSI-RS occasions corresponding to different combinations of activated/triggered/indicated N sub-configurations. Alternatively, UE assumes that time domain restriction for channel measurement is always configured for a CSI report configuration configured with multiple sub-configurations. It is noted that the same principle can be also applicable to interference measurement.

Proposal #12: When activated/triggered sub-configurations can be changed for a CSI report containing multiple sub-configurations and time domain restriction for channel measurement is not configured, UE does not perform averaging for channel measurement during CSI-RS occasions corresponding to different combinations of activated/triggered N sub-configurations.

6. CPU occupation and CSI processing time
	[bookmark: _Toc11352119][bookmark: _Toc20318009][bookmark: _Toc27299907][bookmark: _Toc29673176][bookmark: _Toc29673317][bookmark: _Toc29674310][bookmark: _Toc36645540][bookmark: _Toc45810585][bookmark: _Toc146641045]5.2.1.6	CSI processing criteria
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. 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 Clause 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', 'cri-SINR', 'ssb-Index-SINR', 'cri-RSRP- Index', 'ssb-Index-RSRP- Index', 'cri-SINR- Index', 'ssb-Index-SINR- Index ' 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 'tdcp' and with number of delays  configured by higher layer parameter Y, where the value of  is reported by UE capability.
-	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 max{ µPDCCH, µCSI-RS, µUL} ≤ 3, and 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', ,  Condition #1
-	if a CSI-ReportConfig is configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement is configured with two Resource Groups and  Resource Pairs, , where  is the number of CPUs occupied by a pair of CMRs subject to mTRP-CSI-numCPU-r17 and  is defined in clause 5.2.1.4.2,
-	if a CSI-ReportConfig contains a list of L sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], 
-	 for periodic CSI reporting, where  is the total number of CSI-RS resources corresponding to the i-th sub-configuration.
-	 for aperiodic and semi-persistent CSI reporting, where  is the total number of CSI-RS resources corresponding to the i-th sub-configuration, and where the i-th sub-configuration is from N indicated sub-configurations out of L sub-configurations contained in a CSI-ReportConfig, where  and .
-	if a CSI-ReportConfig is configured with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with  resources, , where  is reported by UE capability indication, 
-	if a CSI-ReportConfig is configured with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI' and with codebookType set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18',
-	if the corresponding CSI-RS Resource Set for channel measurement is aperiodic and configured with  CSI-RS resources, , where  is reported by UE capability indication,
-	if the corresponding CSI-RS Resource Set for channel measurement is periodic or semi-persistent and configured with a single CSI-RS resource,  for  and , for , where the value of  is configured by the higher layer parameter N4, and is reported by UE capability indication,
-	otherwise, , where is the number of CSI-RS resources in the CSI-RS resource set for channel measurement.

	[bookmark: _Toc146641074]5.4	UE CSI computation time
When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, the UE shall provide a valid CSI report for the n-th triggered report, 
-	if the first uplink symbol to carry the corresponding CSI report(s) including the effect of the timing advance, starts no earlier than at symbol Zref, and
-	if the first uplink symbol to carry the n-th CSI report including the effect of the timing advance, starts no earlier than at symbol Z'ref(n), 


where Zref is defined as the next uplink symbol with its CP starting  after the end of the last symbol of the PDCCH triggering the CSI report(s), and where Z'ref(n), is defined as the next uplink symbol with its CP starting after the end of the last symbol in time of the latest of: aperiodic CSI-RS resource for channel measurements, aperiodic CSI-IM used for interference measurements, and aperiodic NZP CSI-RS for interference measurement, when aperiodic CSI-RS is used for channel measurement for the n-th triggered CSI report, and where Tswitch is defined in clause 6.4 and is applied only if  of table 5.4-1 is applied. 
If the PUSCH indicated by the DCI is overlapping with another PUCCH or PUSCH, then the CSI report(s) are multiplexed following the procedure in clause 9.2.5 of [6, TS 38.213] and clause 5.2.5 when applicable, otherwise the CSI report(s) are transmitted on the PUSCH indicated by the DCI.
When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, if the first uplink symbol to carry the corresponding CSI report(s) including the effect of the timing advance, starts earlier than at symbol Zref,
-	the UE may ignore the scheduling DCI if no HARQ-ACK or transport block is multiplexed on the PUSCH.
When the CSI request field on a DCI triggers a CSI report(s) on PUSCH, if the first uplink symbol to carry the n-th CSI report including the effect of the timing advance, starts earlier than at symbol Z'ref(n),
-	the UE may ignore the scheduling DCI if the number of triggered reports is one and no HARQ-ACK or transport block is multiplexed on the PUSCH
-	Otherwise, the UE is not required to update the CSI for the n-th triggered CSI report.
When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining the last symbol of the PDCCH triggering the CSI report(s), the PDCCH candidate that ends later in time is used.
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 max{ µPDCCH, µCSI-RS, µUL} ≤ 3 and if the CSI is triggered without a PUSCH with either transport block 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  Condition #A
-	 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  Condition #B
-	 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', 'cri-SINR', 'ssb-Index-SINR- Index ', or 'cri-SINR- Index ', or
-	 of the table 5.4-2 if reportQuantity is set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index' or 'ssb-Index-RSRP- Index ', is according to UE reported capability beamReportTiming and KBl is according to UE reported capability beamSwitchTiming as defined in [13, TS 38.306], or
-	 or , according to UE reported capability, with  of table 5.4-2, if codebookType is set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with  resources, or
-	, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is aperiodic with  CSI-RS resources, or
-	, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is periodic or semi-persistent with a single CSI-RS resource, or
-	 or , according to UE reported capability, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is aperiodic with  CSI-RS resources, or
-	 or , according to UE reported capability, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is periodic or semi-persistent with a single CSI-RS resource, or
-	 of table 5.4-2 otherwise.
-	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


As highlighted above, if Condition #1 and Condition #A are met, UE can feedback CSI with the lowest latency by occupying the whole CPU. Or, if condition #B is met, the required CSI processing time is relatively less than in other cases (except for Condition #A). However, it is unclear whether/how to check Condition #1 / #A / #B for a CSI reporting configured with a list of sub-configurations. To be specific, if UE needs to check those conditions for the CSI reporting, the implication of “a single resource without CRI report” (whether a single resource is associated with each of activated/triggered sub-configurations or with a single activated/triggered sub-configuration) or “at most 4 CSI-RS ports” (whether the number of ports is derived from nrofPorts in CSI-RS resource configuration or from port subset indication for each of activated/triggered sub-configurations) should be clarified.
From our understanding, Condition #1 and #A do NOT apply to NES case since it was agreed that CPU occupation depends on the summation of the number of CSI-RS resources associated with configured/activated sub-configurations, as highlighted in green above. With this regard, UE’s CSI feedback with the lowest latency is not allowed for the CSI reporting configured with multiple sub-configurations. Similarly, UE may not be necessary to check Condition #B for the CSI reporting configured with multiple sub-configurations, since UE would report multi-CSI feedback in most cases for NES, which seems contradictory with the principle of fast CSI feedback.

Proposal #13: Adopt the following TP for TS 38.214 Clauses 5.2.1.6 and 5.4.
	5.2.1.6	CSI processing criteria
<Omitted text>
-	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 the CSI report does not contain a list of L sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList] and if max{ µPDCCH, µCSI-RS, µUL} ≤ 3, and 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', ,
-	if a CSI-ReportConfig is configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement is configured with two Resource Groups and  Resource Pairs, , where  is the number of CPUs occupied by a pair of CMRs subject to mTRP-CSI-numCPU-r17 and  is defined in clause 5.2.1.4.2,
-	if a CSI-ReportConfig contains a list of L sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], 
-	 for periodic CSI reporting, where  is the total number of CSI-RS resources corresponding to the i-th sub-configuration.
-	 for aperiodic and semi-persistent CSI reporting, where  is the total number of CSI-RS resources corresponding to the i-th sub-configuration, and where the i-th sub-configuration is from N indicated sub-configurations out of L sub-configurations contained in a CSI-ReportConfig, where  and .
-	if a CSI-ReportConfig is configured with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with  resources, , where  is reported by UE capability indication, 
-	if a CSI-ReportConfig is configured with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI' and with codebookType set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18',
-	if the corresponding CSI-RS Resource Set for channel measurement is aperiodic and configured with  CSI-RS resources, , where  is reported by UE capability indication,
-	if the corresponding CSI-RS Resource Set for channel measurement is periodic or semi-persistent and configured with a single CSI-RS resource,  for  and , for , where the value of  is configured by the higher layer parameter N4, and is reported by UE capability indication,
-  otherwise, , where is the number of CSI-RS resources in the CSI-RS resource set for channel measurement.
<Omitted text>
5.4	UE CSI computation time
<Omitted text>
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 report does not contain a list of L sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList] and if max{ µPDCCH, µCSI-RS, µUL} ≤ 3 and if the CSI is triggered without a PUSCH with either transport block 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 report does not contain a list of L sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList] and 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', 'cri-SINR', 'ssb-Index-SINR- Index ', or 'cri-SINR- Index ', or
-	 of the table 5.4-2 if reportQuantity is set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index' or 'ssb-Index-RSRP- Index ', is according to UE reported capability beamReportTiming and KBl is according to UE reported capability beamSwitchTiming as defined in [13, TS 38.306], or
-	 or , according to UE reported capability, with  of table 5.4-2, if codebookType is set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with  resources, or
-	, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is aperiodic with  CSI-RS resources, or
-	, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is periodic or semi-persistent with a single CSI-RS resource, or
-	 or , according to UE reported capability, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is aperiodic with  CSI-RS resources, or
-	 or , according to UE reported capability, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is periodic or semi-persistent with a single CSI-RS resource, or
-	 of table 5.4-2 otherwise.



7. CSI-RS resource/port counting
	Agreement
[bookmark: _Hlk146701794]For a CSI report configuration containing sub-configuration(s), if a CSI-RS resource is referred by M sub-configurations among X sub-configurations, the CSI-RS resource is counted M times and CSI-RS ports within the CSI-RS resource are counted by
· Option 2A:  for Type 1 SD adaptation, and  for Type 2 SD or PD adaptation.
·  is nrofPorts configured in NZP-CSI-RS-Resource and  is the number of CSI-RS ports in sub-configuration s derived from port subset indication.
· It is understood that further discussions are necessary


One open issue for the above agreement is how to determine X. Based on RAN1#114 discussion, majority view was X=L for periodic and semi-persistent CSI-RS resource and X=N for aperiodic CSI-RS resource for which we are supportive. It was also suggested by some companies that X=N for all cases. However, it would be reasonable that CSI-RS resource/port counting rule does not depend on MAC-CE/DCI-based activation/triggering particularly for P/SP CSI-RS resource, since UE needs to store P/SP CSI-RS resource even before receiving MAC-CE/DCI activating/triggering N out of L configured sub-configurations. Alternatively, we might consider how many sub-configurations are associated with triggering states of CSI request field for a CSI report configured with multiple sub-configurations. For example, if CSI report #n configured with 3 sub-configurations for Type 1 SD adaptation is associated with code-points ‘001’ and ‘011’ of CSI request field, and if ‘001’ and ‘011’ can trigger sub-configuration #0 and sub-configuration #1/2, respectively, UE can count P/SP CSI-RS resource associated with the CSI report #n by two times since the maximum number of sub-configurations that can be triggered by DCI is less than that of configured sub-configurations.
Another open issue is how to deal with joint operation of SD and PD adaptation. In our view, CSI-RS ports within the CSI-RS resource are counted by the equation  not only for Type 1 SD adaptation but also for joint operation of Type 1 SD and PD adaptation. It should be noted that for joint operation of Type 1 SD and PD adaptation, a sub-configuration may not be provided with port subset indication and can be provided with power offset delta value. That is, the CSI-RS ports within the CSI-RS resource should be counted as  if at least one of sub-configurations is configured with port subset indication. Furthermore, if joint operation of Type 1 SD and PD adaptation is applied,  for the s-th sub-configuration not configured with port subset indication. 
In addition, separate capability siganling on the maximum of L and N is being discussed in UE feature agenda item. If a UE indicates the maximum number (=M) of N is less than that of L, CSI-RS resource/port counting rule may need to be reconsidered based on M for P/SP CSI-RS resource configured with SP-CSI reporting.

Proposal #14: Adopt the following TP for TS 38.214 Clauses 5.2.1.6.
	5.2.1.6	CSI processing criteria
<Omitted text>
If a CSI-RS resource is referred N times by one or more CSI Reporting Settings, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted N times. 
For a CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, if a CSI-RS resource is referred  times by one of the  CSI-RS resources, where  is defined in clause 5.2.1.4.2, and/or one or two Resource Pairs, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted  times. 
For a CSI report configuration containing sub-configuration(s) indicated in a CSI-ReportConfig, if a CSI-RS resource is referred by M sub-configurations among X sub-configurations that are triggered for aperiodic CSI-RS resource or configured in the CSI report configuration for semi-persistent CSI-RS resource or periodic CSI-RS resource, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resource are counted as follows:
[bookmark: _Hlk146701809]-	 if each at least one sub-configuration, of the M sub-configurations, is configured with a CSI-RS antenna port subset, provided by [port-subsetIndicator],
-	M × P if each sub-configuration, of the M sub-configurations, is configured with a list of one or more CSI-RS resources, provided by [nzp-CSI-RS-resourceList], [and/] or is configured with a power offset, provided by [powerOffset],
Where P is the number of ports configured by nrofPorts and  is the number of CSI-RS ports in sub-configuration s derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2 if [port-subsetIndicator] is provided, otherwise, .



8. Conclusions
In this contribution, remaining issues of NES techniques in spatial and power domains were discussed, and the followings were proposed.

CSI framework
Proposal #1: For UE to calculate PMI for a sub-configuration provided with a CSI-RS antenna port subset using the higher layer bitmap parameter [port-subsetIndicator], the antenna port subset represented by vector [3000 + p(0), …, 3000 + p(P – 1)] where p(j) corresponds to the j-th enabled port in the bitmap [port-subsetIndicator], with p(j)< p(j+1), j =0, …, P-1, is one-by-one re-indexed to [3000, 3001,…, 3000 + P-1].
Proposal #2: For type 1 SD adaptation, if a UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI', the UE should be configured with higher layer parameter non-PMI-PortIndication in each sub-configuration
Proposal #3: For Type 2 SD adaptation or joint operation of Type 2 SD and PD adaptation, the list of NZP CSI-RS resources configured for a sub-configuration is identical to or has no intersection with the list of NZP CSI-RS resources configured for the other sub-configuration(s) within the same CSI-ReportConfig.
Proposal #4: For a CSI report configuration with L sub-configurations, each CSI-RS resource for channel measurement is “resource-wise” associated with a CSI-IM resource by the ordering of the CSI-RS resource and CSI-IM resource in the corresponding resource sets, as in current NR specification.
Proposal #5: For a CSI report configuration with L sub-configurations for Type 1 SD adaptation, consider one of the following alternatives to configure NZP CSI-RS for interference measurement.
· Alt 1: Bitmap based port subset indication is separately configured for NZP CSI-RS resource for interference measurement in each sub-configuration.
· Alt 2: UE does not expect to be configured with NZP CSI-RS resource for interference measurement.
· Alt 3: The common NZP CSI-RS resource for interference measurement is applied to all sub-configurations.

CSI feedback resource and procedure
Proposal #6: If a UE would multiplex CSI reports that include Part 2 CSI reports in a PUCCH resource, the UE determines the PUCCH resource and a number of PRBs for the PUCCH resource or a number of Part 2 CSI reports, by assuming the following
· Each of the CSI reports which do not contain a list of L sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList] indicates rank 1 and each of sub-configurations in CSI reports which contain a list of L sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList] indicates rank 1.
Proposal #7: For a SP-CSI reporting on PUCCH, if the corresponding CSI report is configured with L sub-configurations and more than one sub-configuration can be activated by MAC-CE, UE can be configured with two separate PUCCH resources where one is used when only one sub-configuration is activated while the other is used when more than one sub-configuration are activated.
Proposal #8: For Type 2 SD adaptation, it needs to be clarified on whether to determine the following cases are satisfied at CSI reporting level (Alt-1) or at sub-configuration level (Alt-2).
· Case 1: If a UE is triggered with a CSI report for a DL BWP that is non-active
· Case 2: If there is no valid DL slot for the CSI reference resource corresponding to a CSI reporting
· Case 3: If there is no CSI-RS transmission occasion (no later than CSI reference resource) after the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI
· Case 4: If UE DRX is configured and if there is no CSI-RS transmission occasion (no later than CSI reference resource) in DRX active time

CSI feedback contents
Proposal #9: Support sub-configuration level CSI omission not only for Part 2 CSI (as already agreed) but also for Part 1 CSI and CSI without two parts.
Proposal #10: For a CSI report containing CSI sub-reports, CSI part 2 sub-band of all CSI sub-reports are mapped as follows: even sub-band CSI fields in increasing order of CSI sub-report number, then, odd sub-band CSI fields in increasing order of CSI sub-report number, where CSI sub-report #1, CSI sub-report #2, …, and CSI sub-report #n correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.

CSI measurement
Proposal #11: For a P/SP-CSI report configuration containing a list of L sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList],
· if  where  is the total number of CSI-RS resources for channel measurement corresponding to the i-th sub-configuration, nCSI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot,
· The summation is over L for P-CSI report and N for SP-CSI report where N sub-configurations are activated/triggered by MAC-CE/DCI.
· otherwise, nCSI_ref is determined based on .
Proposal #12: When activated/triggered sub-configurations can be changed for a CSI report containing multiple sub-configurations and time domain restriction for channel measurement is not configured, UE does not perform averaging for channel measurement during CSI-RS occasions corresponding to different combinations of activated/triggered N sub-configurations.

CPU occupation and CSI processing time
Proposal #13: Adopt the following TP for TS 38.214 Clauses 5.2.1.6 and 5.4.
	5.2.1.6	CSI processing criteria
<Omitted text>
-	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 the CSI report does not contain a list of L sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList] and if max{ µPDCCH, µCSI-RS, µUL} ≤ 3, and 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', ,
-	if a CSI-ReportConfig is configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement is configured with two Resource Groups and  Resource Pairs, , where  is the number of CPUs occupied by a pair of CMRs subject to mTRP-CSI-numCPU-r17 and  is defined in clause 5.2.1.4.2,
-	if a CSI-ReportConfig contains a list of L sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], 
-	 for periodic CSI reporting, where  is the total number of CSI-RS resources corresponding to the i-th sub-configuration.
-	 for aperiodic and semi-persistent CSI reporting, where  is the total number of CSI-RS resources corresponding to the i-th sub-configuration, and where the i-th sub-configuration is from N indicated sub-configurations out of L sub-configurations contained in a CSI-ReportConfig, where  and .
-	if a CSI-ReportConfig is configured with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with  resources, , where  is reported by UE capability indication, 
-	if a CSI-ReportConfig is configured with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI' and with codebookType set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18',
-	if the corresponding CSI-RS Resource Set for channel measurement is aperiodic and configured with  CSI-RS resources, , where  is reported by UE capability indication,
-	if the corresponding CSI-RS Resource Set for channel measurement is periodic or semi-persistent and configured with a single CSI-RS resource,  for  and , for , where the value of  is configured by the higher layer parameter N4, and is reported by UE capability indication,
-  otherwise, , where is the number of CSI-RS resources in the CSI-RS resource set for channel measurement.
<Omitted text>
5.4	UE CSI computation time
<Omitted text>
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 report does not contain a list of L sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList] and if max{ µPDCCH, µCSI-RS, µUL} ≤ 3 and if the CSI is triggered without a PUSCH with either transport block 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 report does not contain a list of L sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList] and 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', 'cri-SINR', 'ssb-Index-SINR- Index ', or 'cri-SINR- Index ', or
-	 of the table 5.4-2 if reportQuantity is set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index' or 'ssb-Index-RSRP- Index ', is according to UE reported capability beamReportTiming and KBl is according to UE reported capability beamSwitchTiming as defined in [13, TS 38.306], or
-	 or , according to UE reported capability, with  of table 5.4-2, if codebookType is set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with  resources, or
-	, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is aperiodic with  CSI-RS resources, or
-	, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is periodic or semi-persistent with a single CSI-RS resource, or
-	 or , according to UE reported capability, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is aperiodic with  CSI-RS resources, or
-	 or , according to UE reported capability, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is periodic or semi-persistent with a single CSI-RS resource, or
-	 of table 5.4-2 otherwise.



CSI-RS resource/port counting
Proposal #14: Adopt the following TP for TS 38.214 Clauses 5.2.1.6.
	5.2.1.6	CSI processing criteria
<Omitted text>
If a CSI-RS resource is referred N times by one or more CSI Reporting Settings, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted N times. 
For a CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, if a CSI-RS resource is referred  times by one of the  CSI-RS resources, where  is defined in clause 5.2.1.4.2, and/or one or two Resource Pairs, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted  times. 
For a CSI report configuration containing sub-configuration(s) indicated in a CSI-ReportConfig, if a CSI-RS resource is referred by M sub-configurations among X sub-configurations that are triggered for aperiodic CSI-RS resource or configured in the CSI report configuration for semi-persistent CSI-RS resource or periodic CSI-RS resource, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resource are counted as follows:
-	 if each at least one sub-configuration, of the M sub-configurations, is configured with a CSI-RS antenna port subset, provided by [port-subsetIndicator],
-	M × P if each sub-configuration, of the M sub-configurations, is configured with a list of one or more CSI-RS resources, provided by [nzp-CSI-RS-resourceList], [and/] or is configured with a power offset, provided by [powerOffset],
Where P is the number of ports configured by nrofPorts and  is the number of CSI-RS ports in sub-configuration s derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2 if [port-subsetIndicator] is provided, otherwise, .
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