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1 Introduction
[bookmark: _Hlk127258902]The Rel-18 WI on network energy saving (NES) has been completed in RAN1 #114 [1]. In this contribution, we discuss remaining issues on NES techniques in spatial domain (SD) and power domain (PD) for the maintenance of the Rel-18 NES WI.     
2 Remaining issues on CSI resource and report configurations
1 
2 
Port indexing for SD adaptation
In RAN1#113 [2], the following agreements have been made for indicating port subset in each sub-configuration:
	Agreement
For Type 1 adaptation, for each sub-configuration,
· Port subset indication is based bitmap is supported
· One bit per port for single panel case (i.e. turning off in a port level)
· FFS: One bit per panel for multi-panel case (i.e. turning off in panel level)
· Note: It is up to the gNB to ensure the mapping of the bit to a uniform x-pol rectangular array
Agreement
For Type 1 adaptation, for each sub-configuration, for multi-panel case,
· One bit per port based on bitmap is supported 
· Note: It is up to the gNB to ensure the mapping of the bit to a uniform x-pol rectangular array for each of the activated panel(s). Additionally, if more than one panel is activated, uniformity across panels is ensured by the gNB (i.e., the same N1, N2 across multiple activated panels)


The above agreements have been implemented in TS 38.214 for UE assumption on the CQI calculation and PMI determination as follows. [3]
	Current implementation in TS 38.214 Clause 5.2.2.5 CSI reference resource definition [3]
-	For a UE configured with a CSI-ReportConfig that contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList],
[bookmark: _Hlk144404232][bookmark: _Hlk146706987][bookmark: _Hlk144403799][bookmark: _Hlk144403823]-	if a sub-configuration indicates a CSI-RS antenna port subset using the higher layer bitmap parameter [port-subsetIndicator], as described in clause 5.2.1.4.2, for CQI calculation for the sub-configuration with the antenna port subset represented by vector [3000 + p(0), …, 3000 + p(P – 1)]T of size P, where P corresponds to the number of bits with value 1 in the bitmap [port-subsetIndicator], the UE should assume that PDSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000 + p(0), …, 3000 + p(P – 1)] T, as given by

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, and T , and  are as previously described in this Clause, and the corresponding PDSCH EPRE to CSI-RS EPRE is as previously defined in this Clause if the sub-configuration does not indicate a power offset [powerOffset].
-	if a sub-configuration indicates a list of NZP CSI-RS resources, provided by [nzp-CSI-RS-resourceList] and does not indicate a power offset [powerOffset], for CQI calculation for the sub-configuration the UE follows the procedure previously described in this Clause. 
[bookmark: _Hlk136294784]-	if a sub-configuration indicates a power offset [powerOffset], for CQI calculation, the UE shall assume the corresponding PDSCH signals transmitted on the antenna ports of a CSI-RS resource would have a ratio of EPRE to CSI-RS EPRE equal to the [difference] between powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and [powerOffset] [, where the difference is expected to take one of the values that can be configured for powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and is also expected to take a value that is no larger than the value of powerControlOffset].


In the current spec implementation, the function  is not mathematically well-defined. Due the lack of the definition, there were different interpretations of the function  regarding port indexing during the email discussion following RAN1 #114 on the draft CR. More specifically, there may be different understanding among the two possible approaches as depicted in the following Figure 1. As an example, consider 32-port CSI-RS mapped to REs following row 17 of Table 7.4.1.5.3-1 in TS 38.211 [4]. When sub-configuration#1 is configured with port-subsetIndicator as {0xFF00FF00} in Hexadecimal of 32-bits bitmap for type 1 SD adaptation, possible interpretations can be as follows.
· Approach 1) Port indexing as [3000, …, 3007, 3016, …, 3023] discontinuously as is. 
· Approach 2) Port indexing as [3000, …, 3015] continuously by re-indexing in an ordinal manner.




[bookmark: _Ref146709270]Figure 1 32-port CSI-RS RE mapping with row 17 of Table 7.4.1.5.3-1 [4] and an example Type-1 SD adaptation
Among the two approaches, the current text in the specification should be clarified along the direction of Approach 2 to be consistent with the current convention assuming a continuous port indexing in the specifications and, thereby, to avoid unnecessary changes to other part of specifications. One example of such an unnecessary specification change with Approach 1 would be in Clause 5.2.2.2 Precoding matrix indicator (PMI) for various codebook types in TS 38.214 [5], which assumes continuous port indexing. Therefore, we propose to adopt the following TP for the correction.  
Proposal 1: Adopt the following TP for TS 38.214 Clause 5.2.2.5 to implement the continuous port re-indexing with port-subsetIndicator.
	TP for TS 38.214 Clause 5.2.2.5 CSI reference resource definition 
-	For a UE configured with a CSI-ReportConfig that contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList],
-	if a sub-configuration indicates a CSI-RS antenna port subset using the higher layer bitmap parameter [port-subsetIndicator], as described in clause 5.2.1.4.2, for CQI calculation for the sub-configuration with the antenna port subset represented by vector [3000 + p(0), …, 3000 + p(P – 1)]T of size P, where P corresponds to the number of bits with value 1 in the bitmap [port-subsetIndicator], the UE should assume that [3000 + p(0), …, 3000 + p(P – 1)] are numbered continuously to [3000, 3001,…, 3000 + P-1] in the increasing order of j in p(j), and PDSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000 + p(0), …, 3000 + p(P – 1)] T, as given by

where p(j) is the ordinally re-indexed antenna port number corresponding to the j-th enabled port in the bitmap [port-subsetIndicator], with p(j)< p(j+1), j =0, …, P-1, and T , and  are as previously described in this Clause, and the corresponding PDSCH EPRE to CSI-RS EPRE is as previously defined in this Clause if the sub-configuration does not indicate a power offset [powerOffset].
-	if a sub-configuration indicates a list of NZP CSI-RS resources, provided by [nzp-CSI-RS-resourceList] and does not indicate a power offset [powerOffset], for CQI calculation for the sub-configuration the UE follows the procedure previously described in this Clause. 
-	if a sub-configuration indicates a power offset [powerOffset], for CQI calculation, the UE shall assume the corresponding PDSCH signals transmitted on the antenna ports of a CSI-RS resource would have a ratio of EPRE to CSI-RS EPRE equal to the [difference] between powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and [powerOffset] [, where the difference is expected to take one of the values that can be configured for powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and is also expected to take a value that is no larger than the value of powerControlOffset].


[bookmark: _Hlk142411003]
CSI report quantity configuration
In RAN1#114, one of the remaining proposals from FL summary includes [6]: 
	FL3 P5-2-Wed
whether the following is configurable or not for NES
· 'cri-RI-i1-CQI', 
· 'cri-RI-CQI', 
· 'cri-RI-i1'
whether the following needs to be reported 
· subConfig ID


As a baseline, all the legacy CSI quantities configurable in reportQuantity shall be inherited, unless otherwise explicitly excluded. Regarding an introduction of new report quantities such as subConfig ID, there should be a strong justification for the introduction given that the WI is in a maintenance phase. We believe however that, in most of the scenarios, the gNB can manage without the subConfig ID reporting as sub-configurations are provided by the gNB and can be traced by the gNB without an explicit subConfig ID reporting.   
[bookmark: _Ref142605378]Proposal 2: Adopt the following TP for TS 38.214 Clause 5.2.1.4.2 Report Quantity Configurations providing a description on the supported report quantities for NES. 
	TP for TS 38.214 Clause 5.2.1.4.2 Report Quantity Configurations
<omitted texts>
If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList]:
-	the UE expects to be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. If the UE indicates a capability for supporting mixed codebook combination in a slot with [ABC], each sub-configuration can be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. -	Each sub-configuration can be configured with an antenna port subset using the higher layer bitmap parameter [port-subsetIndicator] which contains the bit sequence , where  is the MSB and  is the LSB, bit  corresponds to antenna port , and  is the number of ports nrofPorts configured for the CSI-RS resources(s) within the NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement that corresponds to the CSI-ReportConfig. A bit value 0 in [port-subsetIndicator] indicates that the corresponding antenna port is disabled for the sub-configuration, whereas bit value 1 indicates that the antenna port is enabled and belongs to the antenna port subset for the sub-configuration. 
-	If a sub-configuration is configured with an antenna port subset, then the sub-configuration can be configured with a [RI restriction parameter] and, if the number of antenna ports of the subset greater than 2, with [n1-n2 parameter] if the higher layer parameter codebookType is set to 'typeI-SinglePanel' or with [ng-n1-n2 parameter] if the higher layer parameter codebookType is set to 'typeI-MultiPanel', and, if the corresponding number of antenna ports of the subset is 2, with twoTX-CodebookSubsetRestriction, where the parameters [RI restriction],  [n1-n2], [ng-n1-n2], twoTX-CodebookSubsetRestriction are as described in Clauses 5.2.2.2.1 and 5.2.2.2.2.
-	A sub-configuration can be configured with a list of NZP CSI-RS resources, provided by [nzp-CSI-RS-resourceList], which indicates one or more NZP CSI-RS resources, within the NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement which corresponds to the CSI-ReportConfig.[The list of NZP CSI-RS resources is identical to or has no intersection with a list of NZP CSI-RS resources configured for any other sub-configuration(s) within the CSI-ReportConfig.]
-	A sub-configuration can be configured with a power offset provided by [powerOffset].
-	If a sub-configurations is not configured with [nzp-CSI-RS-resourceList] then the sub-configuration shall be associated with all the NZP CSI-RS resources within the NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement which corresponds to the CSI-ReportConfig.
-	the UE reports CSI(s) for one or more sub-configurations according to Clauses 5.2.1.5.1, 5.2.1.5.2, 5.2.3 and 5.2.4, and according to the higher layer parameter reportQuantity configured for that CSI-ReportConfig.
-	the UE expects to be configured with higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', 'cri-RI-LI-PMI-CQI', 'cri-SINR', or 'cri-SINR- Index '.
<omitted texts>


3 Remaining Issues on Multi-CSI Reporting
3 
Mapping order of CSI report with sub-configurations
In RAN1#114 [5], the following agreements were made regarding CSI reporting priorities and mapping with a CSI report with sub-configurations:
	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


[bookmark: _GoBack][image: cid:image002.png@01D9D66D.460348E0]


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 


It is noted that the second agreement captured in the above box refers to the first agreement in the same box. Although the figure was deleted at the last minute in the RAN1 Chairman’s note [1], it was the RAN1’s understanding when the first agreement was made, which provides an example illustration for both priority levels as well as CSI mapping.  The below implementation in TS 38.212 with the added note does not reflect this RAN1’s common understanding.  
	Current implementation in Clause 6.3.1.1.2 CSI only in TS 38.212 [7]

Table 6.3.1.1.2-14: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI report #1, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #n

	
	CSI report #1, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B
if CSI part 2 exists for CSI report #n

	Note: For a CSI report #i containing CSI sub-reports, where i=1,2, …, n,
· all the CSI part 2 widebands of CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number;
· CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #n correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.






The current note implies that the CSI mapping order for CSI part 2 subband are performed based on the increasing order of sub-configuration ID, wherein for the CSI of a given sub-configuration, even subband CSI are mapped first followed by odd subband CSI. The current implementation is also inconsistent with the priority order for CSI part 2 dropping rule specified in TS38.214 [3]. A correct implementation of the RAN1’s common understanding could be that the CSI mapping order for CSI part 2 subband are performed with even subband CSI (of N sub-configurations) first and then followed by odd subband CSI (of N sub-configurations), wherein the even and odd subband CSI (of N sub-configurations) are mapped based on the increasing order of sub-configuration ID. This way, the CSI mapping is consistent with the priority order for CSI part 2 dropping rule specified in TS38.214 [3], and the omission of CSI can be done by a simple truncation of information bits, rather than re-encoding the CSI payload which will burden UE implementation.   
Proposal 3: Adopt the following TP for TS 38.212 Clause 6.3.1.1.2 CSI only for the alignment of RAN1’s common understanding regarding CSI mapping order. Alternatively, adopt Table 1 in Appendix for TS 38.212.
	TP for TS 38.212 Clause 6.3.1.1.2 CSI only

Table 6.3.1.1.2-14: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI report #1, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #n

	
	CSI report #1, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B
if CSI part 2 exists for CSI report #n

	Note: For a CSI report #i containing CSI sub-reports, where i=1,2, …, n,
· all the CSI part 2 widebands of CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number;
· after mapping all the CSI part 2 widebands of CSI sub-reports, all the CSI part 2 even subbands of CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number;
· after mapping all the CSI part 2 even subbands of CSI sub-reports, all the CSI part 2 odd subbands of CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number;
· CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #n correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.






  
Mapping between CRI and resources for a sub-configuration 
In RAN1 #113 [2], it was agreed that a list of CSI-RS resource ID will be provided per sub-configuration in a CSI report configuration for Type-2 SD adaptation. 
	Agreement
For the sub-configuration(s) in a CSI report configuration with L>1, 
· for Type 1 SD with A1-2-revised, the following is configured in each sub-configuration
· codebook subset restriction, 
· rank restriction
· N1, N2 and Ng 
· FFS: the case when the number of ports is less than 4
· for Type 2 SD adaptation with A1-1-revised, for each sub-configuration
· a list of CSI-RS resource ID
· FFS: codebookConfig (including codebookSubsetRestriction/ ri-Restriction)
· FFS: CQI table indication
· FFS: reportFreqConfiguration
· FFS: report quantity
Above is agreed in addition to what was agreed in previous RAN1 agreements


Accordingly, for type 2 SD adaptation, a list of CSI-RS resources will be configured per sub-configuration, and the CRI for the sub-configuration shall be chosen from the provided list of CSI-RS resources. For clarification on the UE behaviour, the following TP is made. 
Proposal 4: Adopt the following TP for TS 38.214 Clause 5.2.1.4.2 Report Quantity Configurations for the clarification on the selection of CRI when a list of CSI-RS resources is provided in csi-ReportSubConfig.
	TP for TS 38.214 Clause 5.2.1.4.2 Report Quantity Configurations
<omitted texts>
If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList]:
-	the UE expects to be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. If the UE indicates a capability for supporting mixed codebook combination in a slot with [ABC], each sub-configuration can be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. 
-	Each sub-configuration can be configured with an antenna port subset using the higher layer bitmap parameter [port-subsetIndicator] which contains the bit sequence , where  is the MSB and  is the LSB, bit  corresponds to antenna port , and  is the number of ports nrofPorts configured for the CSI-RS resources(s) within the NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement that corresponds to the CSI-ReportConfig. A bit value 0 in [port-subsetIndicator] indicates that the corresponding antenna port is disabled for the sub-configuration, whereas bit value 1 indicates that the antenna port is enabled and belongs to the antenna port subset for the sub-configuration. 
[bookmark: _Hlk136332456]-	If a sub-configuration is configured with an antenna port subset, then the sub-configuration can be configured with a [RI restriction parameter] and, if the number of antenna ports of the subset greater than 2, with [n1-n2 parameter] if the higher layer parameter codebookType is set to 'typeI-SinglePanel' or with [ng-n1-n2 parameter] if the higher layer parameter codebookType is set to 'typeI-MultiPanel', and, if the corresponding number of antenna ports of the subset is 2, with twoTX-CodebookSubsetRestriction, where the parameters [RI restriction],  [n1-n2], [ng-n1-n2], twoTX-CodebookSubsetRestriction are as described in Clauses 5.2.2.2.1 and 5.2.2.2.2.
[bookmark: _Hlk144482974]-	A sub-configuration can be configured with a list of NZP CSI-RS resources, provided by [nzp-CSI-RS-resourceList], which indicates one or more NZP CSI-RS resources, within the NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement which corresponds to the CSI-ReportConfig.
[The list of NZP CSI-RS resources is identical to or has no intersection with a list of NZP CSI-RS resources configured for any other sub-configuration(s) within the CSI-ReportConfig.]
-  If a sub-configuration is configured with a list of NZP CSI-RS resources with more than one resources, the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where the CRI k (k ≥ 0) for the sub-configuration corresponds to the configured (k+1)-th entry of associated nzp-CSI-RS-Resources indicated by the list in the corresponding NZP-CSI-RS-ResourceSet for channel measurement.
-	A sub-configuration can be configured with a power offset provided by [powerOffset].
-	If a sub-configurations is not configured with [nzp-CSI-RS-resourceList] then the sub-configuration shall be associated with all the NZP CSI-RS resources within the NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement which corresponds to the CSI-ReportConfig.
-	the UE reports CSI(s) for one or more sub-configurations according to Clauses 5.2.1.5.1, 5.2.1.5.2, 5.2.3 and 5.2.4, and according to the higher layer parameter reportQuantity configured for that CSI-ReportConfig.

<omitted texts>



4 
4 Remaining issues related to CSI resources
[bookmark: _Hlk146136562][bookmark: _Hlk142650394]CSI-RS resources for IM
In RAN1 #114, the following proposal regarding interference measurement resource was captured in FL summary [6].
	FL4 P8-2 [6]
For SD adaptation and/or PD adaptation (including joint and separate operation), for a resource associated with L sub-configurations, 
· Option 1: the resource is resource wise associated and QCLed with a NZP CSI-RS resource for IM or a CSI-IM (if configured). No spec impact is required.
· Option 2: the resource is associated and QCLed with L NZP CSI-RS resources for IM or CSI-IMs (if configured). 
· Option 3: association between NZP CSI-RS resource for IM and NZP CSI-RS resource for CM is not supported for NES


[bookmark: _Hlk142579012]For Type 2 SD adaptation, one remaining aspect is the determination of the resources for interference measurement. For interference measurement, resources of CSI-IM and NZP CSI-RS need to be considered. In the following, a method is provided for IMR determination without introducing addition RRC signalling. For a CSI-ReportConfig with multiple sub-configurations, the CSI-ReportConfig can be configured with one resource set for interference measurement. The number of resources within the set equals to the total number of the resources for channel measurement referred by each of the sub-configuration (i.e., the resources indicated by the CSI-RS resource ID) for the CSI-ReportConfig. Also, the resources within the resource set for interference measurement are ordered based on the order of the multiple sub-configurations (i.e., L sub-configurations). In this way, each sub-configuration can be assigned with its own interference measurement resources. For example, a CSI-ReportConfig is configured with sub-configuration#1 and sub-configuration#2, where the list corresponding to sub-configuration#1 indicates {CSI-RS#1, CSI-RS#2} and the list corresponding to sub-configuration#2 indicates {CSI-RS#2, CSI-RS#3}. In this case, the resource set for interference measurement for the CSI-ReportConfig can be configured with 4 resources per each time when a resource is referred by sub-configurations (which is the same as the number of CMRs indicated by the sub-configuration#1 and sub-configuration#2). Each of the resources for interference measurement, for example, can be {CSI-IM#1, CSI-IM#2, CSI-IM#3, CSI-IM#4}. Here, the first two resources within the set (i.e., CSI-IM#1, CSI-IM#2) correspond to sub-configuration#1 and the next two resources within the set (i.e., CSI-IM#3, CSI-IM#4) correspond to sub-configuration#2. Furthermore, for sub-configuration#1, CSI-IM#1 is associated with CSI-RS#1; CSI-IM#2 is associated with CSI-RS#2. For sub-configuration#2, CSI-IM#3 is associated with CSI-RS#2; CSI-IM#4 is associated with CSI-RS#3.
Proposal 5: For Type 2 SD adaptation, one resource set for interference measurement is associated with L sub-configurations of a CSI-ReportConfig, wherein:
· Each CSI-RS resource referred by sub-configurations is pairwise associated with an interference measurement resource in the interference measurement resource set in the order of sub-configuration index; and
· The number of interference measurement resources in the interference measurement resource set is equal to the total number of CSI-RS resources referred by L sub-configurations of the CSI-ReportConfig.
TP can be provided, once RAN1 reaches consensus on the pairing of channel measurement resources and interference measurement resources.
The determination of CSI reference resource for P/SP CSI report
In Rel-17 TS 38.214 [5], for a periodic or semi-persistent CSI report, the CSI reference resource, nCSI_ref, is determined based on the number of CSI-RS/SSB resource(s) configured for channel measurement. If the number is equal to 1, nCSI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot. If the number is greater than 1, nCSI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot. Related to the CSI reference resource definition, the following proposals were captured in the RAN1 #114 FL summary [6]. 
	[bookmark: _Hlk146136961]
FL5 P8-3 

For SD and/or PD adaptation, discuss on Issue 1# and Issue#2 whether any spec update is needed related to CSI reference resource.
· nCSI_ref is determined per subConfig, 
· for P-/SP-CSI reporting, nCSI_ref is the smallest value >= 5*2μDL such than it corresponds to a valid downlink slot, in the following case
· Option 1: if each subConfig is associated with more than one CSI-RS resources
· Option 2: if a CSI-RS resource is associated with more than one subConfig
· When no single Tx occasion corresponding to a subConfig can meet the CSI reference resource time requirement, 
· Case 1: the entire CSI report is omitted
· Case 2: the CSI corresponding to the subConfig is omitted

FL5 P8-3A
For SD and/or PD adaptation, on CSI reference resource.
· nCSI_ref is determined per CSI report configuration, 
· For P-/SP-CSI reporting, 
· If each of N triggered subConfig(s) of a CSI report configuration is associated with one CSI-RS resource
· nCSI_ref is the smallest value >= 4*2μDL such than it corresponds to a valid downlink slot
· Otherwise, 
· nCSI_ref is the smallest value >= 5*2μDL such than it corresponds to a valid downlink slot



As described above, the two main alternatives to the problem of CSI reference resource for NES are 
· Alternative 1) nCSI_ref is determined per sub-configuration (as FL5 P8-3)
· Alternative 2) nCSI_ref is determined per CSI report configuration (as FL5 P8-3A)
The Alternative 2) shall be a preferred approach as it follows the legacy CSI design principle that the CSI reference resource is defined per CSI report. On the contrary, Alternative 1) complicates the determination of nCSI_ref per each sub-configuration and the corresponding UE behaviour, i.e., dropping of CSI report for a sub-configuration which does not have a valid downlink slot for channel measurement. Therefore, in the following, we provide further elaborations on the Alternative 2). In the case of CSI-ReportConfig with sub-configurations, nCSI_ref should be determined based on the number of resources referred by each of N sub-configurations triggered/activated for CSI reporting (i.e., N sub-configurations out of L sub-configurations). In particular, if the number of CSI-RS resources referred by each of the N sub-configuration is 1, nCSI_ref corresponds to ; otherwise, nCSI_ref corresponds to . For Type 2 SD adaptation, the number of CSI-RS resources referred by a sub-configuration is based on the CSI-RS ID list indicated by the sub-configuration. As an example, consider a CSI-ReportConfig with sub-configuration#1 and sub-configuration#2 triggered for CSI reporting, where the list of CSI-RS resources for sub-configuration#1 is {CSI-RS#1, CSI-RS#2, CSI-RS#3} and the list of CSI-RS resources for sub-configuration#2 is {CSI-RS#4}. Since sub-configuration#1 has more than one CSI-RS resources, nCSI_ref corresponds to . 
Proposal 6: For a CSI-ReportConfig with sub-configurations, the CSI reference resource for P/SP CSI reporting is defined as follows:
· nCSI_ref is determined per CSI report, and
· If all of the N triggered sub-configuration(s) of the CSI-ReportConfig is associated with one CSI-RS resource, nCSI_ref is the smallest value >= 4*2μDL such than it corresponds to a valid downlink slot. 
· If any of the N triggered sub-configuration(s) of the CSI-ReportConfig is associated with more than one CSI-RS resource, nCSI_ref is the smallest value >= 5*2μDL such than it corresponds to a valid downlink slot.
· Note: N = L in the case of periodic CSI reporting.

Proposal 7: Adopt the following TP for TS 38.214 Clause 5.2.2.5 CSI reference resource definition for periodic and semi-persistent CSI reporting.
	TP for TS 38.214 Clause 5.2.2.5 CSI reference resource definition
<omitted texts>
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
[bookmark: _Hlk144467220]-	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.
-	if a CSI-ReportConfig contains L sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList]:
-	for periodic CSI reporting, if all of the L sub-configurations correspond to a single CSI-RS resource for channel measurement, nCSI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot, or
-  for periodic CSI reporting, if any of the L sub-configurations corresponds to more than one CSI-RS resources for channel measurement, nCSI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot, or
-	for semi-persistent CSI reporting, if all of the N indicated sub-configurations from L sub-configurations correspond to a single CSI-RS resource for channel measurement, nCSI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot, or
-  for semi-persistent CSI reporting, if any of the N indicated sub-configurations from L sub-configurations corresponds to more than one CSI-RS resources 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.
<omitted texts>



Active CSI-RS resource and active CSI-RS port counting
In RAN1#114 [5], the following agreements were made regarding CSI-RS port counting:
	Agreement
[bookmark: _Hlk146569550]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


As it is noted in the agreement, further discussions are necessary regarding the value of X. One approach that received the most support in the previous meeting was such that:
· For aperiodic CSI-RS resources,  (the number of sub-configurations triggered for CSI reporting)
· For semi-persistent or periodic CSI-RS resource,  (the number of sub-configurations in the CSI report configuration).
As described in the current specification as captured below, the active time period for AP CSI-RS resource for port counting is based on the time period between AP CSI triggering and the end of the corresponding CSI report. In this case, X = N is a natural choice. Meanwhile, the active time period for SP/P CSI-RS resource for port counting is based on the configuration/activation of resources rather than the triggering of the corresponding CSI report. Since the current definition of active time period of SP/P CSI-RS resource is irrelevant to CSI triggering of the CSI report, X = L is a safer choice in this case. 
	Rel-17 TS 38.214 Clause 5.2.1.6 [5]
In any slot, the UE is not expected to have more active CSI-RS ports or active CSI-RS resources in active BWPs than reported as capability. NZP CSI-RS resource is active in a duration of time defined as follows. For aperiodic CSI-RS, starting from the end of the PDCCH containing the request and ending at the end of the scheduled PUSCH containing the report associated with this aperiodic CSI-RS. When the PDCCH candidates are associated with a search space set configured with searchSpaceLinking, for the purpose of determining the NZP CSI-RS resource active duration, the PDCCH candidate that ends later in time among the two linked PDCCH candidates is used. For semi-persistent CSI-RS, starting from the end of when the activation command is applied, and ending at the end of when the deactivation command is applied. For periodic CSI-RS, starting when the periodic CSI-RS is configured by higher layer signalling, and ending when the periodic CSI-RS configuration is released. 
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 𝑁 Resource Pairs, if a CSI-RS resource is referred 𝑋 times by one of the 𝑀 CSI-RS resources, where 𝑀 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 𝑋 times.


Proposal 8: For the agreement made in RAN1 #114 regarding active CSI-RS port counting, 
· X=N (the number of sub-configurations triggered for CSI reporting) for aperiodic CSI-RS resource.
· X=L (the number of sub-configurations in the CSI report configuration) for semi-persistent CSI-RS resource or periodic CSI-RS resource.
Despite the majority support, the main concern on the above proposal was such that the the maximum number of simultaneous CSI-RS resources and CSI-RS ports across simultaneous CSI-RS resources, i.e., totalNumberPortsSimultaneousNZP-CSI-RS-PerCC can limit the utilization of the NES feature. Based on TS 38.306 [8], the current value range of totalNumberPortsSimultaneousNZP-CSI-RS-PerCC is from 2 to 256. If the value totalNumberPortsSimultaneousNZP-CSI-RS-PerCC reported by an NES UE is large enough (e.g., 256), gNB can still configure or trigger a sufficient number of sub-configurations. However, if an NES UE reports a rather small value of totalNumberPortsSimultaneousNZP-CSI-RS-PerCC (e.g., 32), it can limit the number of sub-configurations that can be configured or triggered by the gNB. 
To solve this problem, we can take the UE feature (i.e., FG 23-7-1 as in Appendix) specified for MIMO mTRP as a precedent, where a new capability is introduced to indicate the maximum total number of ports can be referred by all measurement hypotheses (i.e., maxTotalNumTx-PortsNZP-CSI-RS). For NES UE feature, similar UE capability can be introduced. The upper bound of this parameter can be 256 (as legacy). Meanwhile, the lower bound of this parameter can be reasonably increased to keep the NES feature useful.
Restriction on total number of CSI-RS resources for channel measurement
In RAN1#113 [2], the following agreements were made regarding different types of CSI-RS resource associations with different types of SD adaptations:
	Agreement
· 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.


In the current specification, if the number of CSI-RS resource configured within the resources set (e.g., Ks) is 1, the resource in the set shall contain at most 32 CSI-RS ports. If Ks is 2, the resource in the set shall contain at most 16 CSI-RS ports. If 2 < Ks ≤ 8, the resource in the set shall contain at most 8 CSI-RS ports. 
In the case of the CSI-ReportConfig with sub-configurations and for Type 1 SD adaptation, a restriction should be considered based on the number of ports referred by each of the multiple sub-configurations. In particular, the above restriction should be based on the maximum number of port subset indicated by each of the sub-configuration. For example, a CSI-ReportConfig is with sub-configuration#1 and sub-configuration#2 and is configured with resource set for channel measurement with 4 resources. Since 2 < 4 ≤ 8, the maximum number of (or any of) port subset indicated by sub-configuration#1 and sub-configuration#2 shall be less than 8.
In the case of the CSI-ReportConfig with sub-configurations and for Type 2 SD adaptation, a restriction should be considered based on the number of resources (e.g., K) referred by each of the multiple sub-configurations. In particular, the above restriction should be based on the maximum number of resources referred by each of the multiple sub-configurations (e.g., resources indicated by the list of CSI-RS resource ID per sub-configuration). For example, a CSI-ReportConfig is with sub-configuration#1 and sub-configuration#2, where the list corresponding to sub-configuration#1 indicates {CSI-RS#1, CSI-RS#2, CSI-RS#3} and the list corresponding to sub-configuration#2 indicates {CSI-RS#4, CSI-RS#5}. Since the maximum number of resources referred by sub-configuration#1 and sub-configuration#2 is 3, the resource in the set shall contain at most 8 CSI-RS ports.
Proposal 9: For a CSI-ReportConfig with sub-configurations, legacy rule for resource restriction is reused as a baseline with the following modification:
· The maximum number of ports corresponding to each of the L sub-configurations is used for the determination of the number of antenna ports.
· The maximum number of resources corresponding to each of the L sub-configurations is used for the determination of the number of CSI-RS resources.
5 Other remaining issues 
5 
CSI computation time
In RAN1 #114, the following proposal was made regarding CSI computation time in the FL summary [6].
	FL4 P8-4 [RAN1-114 FL summary]

For the definition of Z’(n) under the NES CSI reporting framework, determine from one of the below: 
· Alt 1: Z’(n) is defined for the n-th triggered CSI report, the starting time is the latest of all the AP CSI-RS resources associated with all the sub-configurations in the CSI report
· Alt 2: Z’(n) is defined for the n-th triggered CSI report, the starting time is the latest of all the AP CSI-RS resources associated with the N triggered sub-configurations in the n-th CSI report
· Alt 3: Z’(n_j) is defined per triggered sub-configuration, aperiodic CSI-RS used for channel measurement is for the j-th triggered CSI sub-configuration in the n-th report

For a CSI-ReportConfig with multiple sub-configurations and with wideband granularity, CSI computation time for the CSI-ReportConfig is determined as follows:
· If the number of resources referred by each of the N sub-configurations is one, and the number of ports referred by each of the N sub-configurations is less than 4, (Z1, Z’1) of Table 5.4-2 is used;
· Otherwise, (Z2, Z’2) of Table 5.4-2 is used.
· Note: For Type 1 SD adaptation, the number of ports referred by a sub-configuration is based on the port subset indicated by the sub-configuration. For Type 2 SD adaptation, the number of CSI-RS resources referred by a sub-configuration is based on the CSI-RS ID list indicated by the sub-configuration.



In the current specification, for CSI acquisition, there are three different CSI computation time, which are (Z1, Z’1) of Table 5.4-1, (Z1, Z’1) of Table 5.4-2, and (Z2, Z’2) in table 5.4-2 in Section 5.4 of TS 38.214 [6]. Here, (Z1, Z’1) of Table 5.4-1 is for high capability UE CSI calculation with the shortest CSI computation time, where all NCPU CPUs are used for the calculation. Meanwhile, (Z1, Z’1) and (Z2, Z’2) in table 5.4-2 are for normal UE, where Ks CPUs are used for the calculation. In comparison with (Z2, Z’2) in table 5.4-2, (Z1, Z’1) in table 5.4-2 is for a report with less computational complexity (i.e., a report for single resource for channel measurement and corresponding to type 1 CSI, wideband granularity and at most 4 ports) hence with shorter CSI computation time. For other types of CSI report (i.e., greater computational complexity), (Z2, Z’2) in table 5.4-2 is used for CSI computation.
As agreed in RAN1 #114 [1], the number of CPUs occupied by a CSI-ReportConfig with sub-configurations is determined based on the summation of the number of resources referred by each of the sub-configurations. Since the use of (Z1, Z’1) of Table 5.4-1 requires the occupation of all capable CPUs, it contradicts to the agreed CPU occupation rule. Meanwhile, (Z1, Z’1) of Table 5.4-2 and (Z2, Z’2) in table 5.4-2 fit into the agreed CPU occupation rule. In the following, the conditions to differentiate (Z1, Z’1) of Table 5.4-2, and (Z2, Z’2) in table 5.4-2 are discussed for CSI-ReportConfig with sub-configurations.
For a legacy CSI report, the CSI computation time is (Z1, Z’1) of Table 5.4-2 when the following conditions are fulfilled: (1) wideband frequency-granularity; (2) at most 4 CSI-RS ports in a resource; (3) at most one resource for channel measurement; (4) Type 1 codebook is used or non-PMI feedback is used. For a CSI-ReportConfig with sub-configurations, condition (1) can be fulfilled based on report frequency level configuration as legacy. The remaining conditions, (2) and (3), are further discussed as follows.
In the case of the CSI-ReportConfig with sub-configurations (e.g., for Type 1 SD adaptation), the condition (2) shall be evaluated based on the number of ports referred by each of the N sub-configurations (i.e., N sub-configurations from L sub-configurations). In particular, it should be based on the number of port subset indicated by each of the sub-configuration. For example, if a CSI report with sub-configuration#1 (8 ports) and sub-configuration#2 (2 ports) are triggered, condition (2) is not fulfilled since the number of port subset indicated for sub-configuration#1 is greater than 4.
In the case of the CSI-ReportConfig with sub-configurations (e.g., for Type 2 SD adaptation), the condition (3) shall be evaluated based on the number of resources (e.g., K) referred by each of the sub-configurations. In particular, the condition (3) should be based on the number of resources referred by each of the sub-configurations (e.g., resources indicated by a list of CSI-RS resource ID per sub-configuration). For example, consider a CSI report with sub-configuration#1 and sub-configuration#2, where a list of CSI-RS resources for sub-configuration#1 indicates {CSI-RS#1} and a list of CSI-RS resources for sub-configuration#2 indicates {CSI-RS#2}. Moreover, the number of ports of CSI-RS resources for sub-configuration#1 and sub-configuration#2 is 4. Since the number of resources referred by each of sub-configuration#1 and sub-configuration#2 is 1 and, if the number of ports is no larger than 4, condition (3) is fulfilled. Hence, (Z1, Z’1) of Table 5.4-2 can be used.
As agreed in RAN1#114 [1], in the case of the CSI-ReportConfig with sub-configurations, each sub-configuration can be configured with single panel codebook or multi-panel codebook. Hence, only if each of the N sub-configurations from L sub-configurations is corresponding to single-panel codebook, condition (4) can be fulfilled. 
To sum up, when each of the condition (1), (2), (3) and (4) are fulfilled for each of the N sub-configurations for a CSI-ReportConfig with sub-configurations, the CSI computation time of the CSI-ReportConfig is (Z1, Z’1) of Table 5.4-2; otherwise, the CSI computation time of the CSI-ReportConfig is (Z2, Z’2) of Table 5.4-2. 
Proposal 10: For a CSI-ReportConfig with sub-configurations and with wideband granularity, CSI computation time for the CSI report is determined as follows:
· If the number of resources corresponding to each of the N sub-configurations is one, the number of ports corresponding to each of the N sub-configurations is at most 4, and each of the N sub-configurations corresponds to single panel codebook, (Z1, Z’1) of Table 5.4-2 is used;
· Otherwise, (Z2, Z’2) of Table 5.4-2 is used.
· Note: N = L in the case of periodic CSI report
Proposal 11: Adopt the following TP for TS 38.214 Clause 5.4 UE CSI computation time.  
	TP for TS 38.214 Clause 5.4 UE CSI computation time
<omitted texts>
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
-	 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 and corresponds to L sub-configurations provided in a CSI-ReportConfig for periodic reporting where the each of the L provided sub-configurations corresponds to at most 4 CSI-RS ports and corresponds to a single resource without CRI report and where CodebookType for each of the L provided sub-configurations is set to 'typeI-SinglePanel', or
-	 of the table 5.4-2 if the CSI to be transmitted corresponds to wideband frequency-granularity and corresponds to N indicated sub-configurations out of L sub-configurations provided in a CSI-ReportConfig for semi-persistent or aperiodic reporting where the each of the N indicated sub-configurations corresponds to at most 4 CSI-RS ports and corresponds to a single resource without CRI report and where CodebookType for each of the N indicated sub-configurations is set to 'typeI-SinglePanel', 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
-	 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
Table 5.4-1: CSI computation delay requirement 1
	

	Z1 [symbols]

	
	Z1
	Z'1

	0
	10
	8

	1
	13
	11

	2
	25
	21

	3
	43
	36



Table 5.4-2: CSI computation delay requirement 2
	

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

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

	0
	22
	16
	40
	37
	22
	X0

	1
	33
	30
	72
	69
	33
	X1

	2
	44
	42
	141
	140
	min(44,X2+ KB1)
	X2

	3
	97
	85
	152
	140
	min(97, X3+ KB2)
	X3

	5
	388
	340
	608
	560
	min(388, X5+ KB3) 
	X5 

	6
	776
	680
	1216
	1120
	min(776, X6+ KB4) 
	X6 



<omitted texts>


Another issue related to CSI computation time is its definition. Based on the description in TS 38.214 [5], the definition of CSI computation time (Z’) is associated with the latest symbol of CSI-RS for channel measurement, CSI-RS/CSI-IM for interference measurement. In the case of a CSI report with sub-configurations, those CSI-RS or CSI-IM should correspond to N triggered sub-configurations (i.e., the latest of CSI-RS for channel measurement, CSI-RS for interference measurement and CSI-IM for all N sub-configurations). Moreover, in the case of Type 2 SD adaptation, those CSI-RS and CSI-IM are the resources referred by the corresponding sub-configurations (i.e., the resources referred based on a list of CSI-RS IDs provided for the sub-configurations). 
Proposal 12: For a CSI-ReportConfig with sub-configurations, the definition of the corresponding CSI computation time should be based on the CSI-RS resources for channel measurement, the CSI-RS resources for interference measurement and the CSI-IM resources for all N sub-configurations.
· If a sub-configuration is provided with a list of CSI-RS IDs (i.e., Type 2 SD adaptation), the CSI-RS and CSI-IM for the sub-configurations are the resources determined based on the provided list of CSI-RS IDs.

Proposal 13: Adopt the following TP for TS 38.214 Clause 5.4 UE CSI computation time. 
	TP for TS 38.214 Clause 5.4 UE CSI computation time
<omitted texts>
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 n-th triggered report for which the CSI-ReportConfig containing a list of L sub-configurations, the aperiodic CSI-RS resource for channel measurements, aperiodic CSI-IM used for interference measurements, and aperiodic NZP CSI-RS for interference measurement corresponds to the N indicated sub-configurations out of L sub-configurations contained in the CSI-ReportConfig.
<omitted texts>



CPU occupation time
Regarding CPU occupation time, the following proposal was made in RAN1 #114 FL summary [6].
	FL4 P8-5

For CPU occupation time, discuss the following determination
· A periodic CSI report with L sub-configs,
· occupies CPU(s) from the first symbol the earliest RS resource for channel or interference measurement within L configured sub-configs, until the last symbol of the configured PUSCH/PUCCH carrying the report.
· An aperiodic CSI report with sub-config(s), 
· occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol of the scheduled PUSCH carrying the report.
· An initial semi-persistent CSI report on PUSCH ,
· occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol of the scheduled PUSCH carrying the report.
· A semi-persistent CSI report on PUSCH (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report)
· occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource for channel or interference measurement within N activated sub-configs, until the last symbol of the configured PUSCH/PUCCH carrying the report.
· A semi-persistent CSI report on PUCCH,
· occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource for channel or interference measurement within L configured sub-configs, until the last symbol of the configured PUSCH/PUCCH carrying the report.



In the case of a CSI report with sub-configurations, the corresponding CPU occupation time needs to be clarified. Based on the description in Rel-17 TS 38.214 [5], the CPU occupation time is associated with the earliest measurement occasion among the CSI-RS/CSI-IM resource for channel or interference measurement. In the case of CSI report with sub-configurations, those CSI-RS or CSI-IM shall correspond to the N triggered sub-configurations (i.e., the earliest of CSI-RS/CSI-IM resource for channel or interference measurement for all N sub-configurations, and N = L in the case of periodic CSI report). Moreover, in the case of Type 2 SD adaptation, those CSI-RS and CSI-IM are the resources referred by the corresponding sub-configurations (i.e., the resources referred based on lists of CSI-RS IDs provided by the sub-configurations). 
Proposal 14: For a CSI-ReportConfig with sub-configurations, the determination of CPU occupation time is based on CSI-RS/CSI-IM for channel or interference measurement referred by all the N triggered sub-configurations, where N = L for periodic CSI reporting.

Proposal 15: Adopt the following TP for TS 38.214 Clause 5.2.1.6 CSI processing criteria.  
	TP for TS 38.214 Clause 5.2.1.6 CSI processing criteria
<omitted texts>
For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity not set to 'none', the CPU(s) are occupied for a number of OFDM symbols as follows:
-	A periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource for channel or interference measurement, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, until the last symbol of the configured PUSCH/PUCCH carrying the report. For a periodic CSI report with CSI-ReportConfig providing a list of L sub-configurations, the CSI-RS/CSI-IM resource corresponds to the L sub-configurations provided in the CSI-ReportConfig. For a semi-persistent CSI report with CSI-ReportConfig providing a list of L sub-configurations, the CSI-RS/CSI-IM resource corresponds to the N indicated sub-configurations from the L sub-configurations provided in the CSI-ReportConfig.
<omitted texts>



6 Conclusion 
In this contribution, we discussed impacts of spatial and power domain adaptations and, then, discussed necessary enhancements to support the adaptations. The following observations and proposals were made.
Proposal 1: Adopt the following TP for TS 38.214 Clause 5.2.2.5 to implement the continuous port re-indexing with port-subsetIndicator.
	TP for TS 38.214 Clause 5.2.2.5 CSI reference resource definition 
-	For a UE configured with a CSI-ReportConfig that contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList],
-	if a sub-configuration indicates a CSI-RS antenna port subset using the higher layer bitmap parameter [port-subsetIndicator], as described in clause 5.2.1.4.2, for CQI calculation for the sub-configuration with the antenna port subset represented by vector [3000 + p(0), …, 3000 + p(P – 1)]T of size P, where P corresponds to the number of bits with value 1 in the bitmap [port-subsetIndicator], the UE should assume that [3000 + p(0), …, 3000 + p(P – 1)] are numbered continuously to [3000, 3001,…, 3000 + P-1] in the increasing order of j in p(j), and PDSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000 + p(0), …, 3000 + p(P – 1)] T, as given by

where p(j) is the ordinally re-indexed antenna port number corresponding to the j-th enabled port in the bitmap [port-subsetIndicator], with p(j)< p(j+1), j =0, …, P-1, and T , and  are as previously described in this Clause, and the corresponding PDSCH EPRE to CSI-RS EPRE is as previously defined in this Clause if the sub-configuration does not indicate a power offset [powerOffset].
-	if a sub-configuration indicates a list of NZP CSI-RS resources, provided by [nzp-CSI-RS-resourceList] and does not indicate a power offset [powerOffset], for CQI calculation for the sub-configuration the UE follows the procedure previously described in this Clause. 
-	if a sub-configuration indicates a power offset [powerOffset], for CQI calculation, the UE shall assume the corresponding PDSCH signals transmitted on the antenna ports of a CSI-RS resource would have a ratio of EPRE to CSI-RS EPRE equal to the [difference] between powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and [powerOffset] [, where the difference is expected to take one of the values that can be configured for powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and is also expected to take a value that is no larger than the value of powerControlOffset].



Proposal 2: Adopt the following TP for TS 38.214 Clause 5.2.1.4.2 Report Quantity Configurations providing a description on the supported report quantities for NES. 
	TP for TS 38.214 Clause 5.2.1.4.2 Report Quantity Configurations
<omitted texts>
If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList]:
-	the UE expects to be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. If the UE indicates a capability for supporting mixed codebook combination in a slot with [ABC], each sub-configuration can be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. -	Each sub-configuration can be configured with an antenna port subset using the higher layer bitmap parameter [port-subsetIndicator] which contains the bit sequence , where  is the MSB and  is the LSB, bit  corresponds to antenna port , and  is the number of ports nrofPorts configured for the CSI-RS resources(s) within the NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement that corresponds to the CSI-ReportConfig. A bit value 0 in [port-subsetIndicator] indicates that the corresponding antenna port is disabled for the sub-configuration, whereas bit value 1 indicates that the antenna port is enabled and belongs to the antenna port subset for the sub-configuration. 
-	If a sub-configuration is configured with an antenna port subset, then the sub-configuration can be configured with a [RI restriction parameter] and, if the number of antenna ports of the subset greater than 2, with [n1-n2 parameter] if the higher layer parameter codebookType is set to 'typeI-SinglePanel' or with [ng-n1-n2 parameter] if the higher layer parameter codebookType is set to 'typeI-MultiPanel', and, if the corresponding number of antenna ports of the subset is 2, with twoTX-CodebookSubsetRestriction, where the parameters [RI restriction],  [n1-n2], [ng-n1-n2], twoTX-CodebookSubsetRestriction are as described in Clauses 5.2.2.2.1 and 5.2.2.2.2.
-	A sub-configuration can be configured with a list of NZP CSI-RS resources, provided by [nzp-CSI-RS-resourceList], which indicates one or more NZP CSI-RS resources, within the NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement which corresponds to the CSI-ReportConfig.[The list of NZP CSI-RS resources is identical to or has no intersection with a list of NZP CSI-RS resources configured for any other sub-configuration(s) within the CSI-ReportConfig.]
-	A sub-configuration can be configured with a power offset provided by [powerOffset].
-	If a sub-configurations is not configured with [nzp-CSI-RS-resourceList] then the sub-configuration shall be associated with all the NZP CSI-RS resources within the NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement which corresponds to the CSI-ReportConfig.
-	the UE reports CSI(s) for one or more sub-configurations according to Clauses 5.2.1.5.1, 5.2.1.5.2, 5.2.3 and 5.2.4, and according to the higher layer parameter reportQuantity configured for that CSI-ReportConfig.
-	the UE expects to be configured with higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', 'cri-RI-LI-PMI-CQI', 'cri-SINR', or 'cri-SINR- Index '.
<omitted texts>



Proposal 3: Adopt the following TP for TS 38.212 Clause 6.3.1.1.2 CSI only for the alignment of RAN1’s common understanding regarding CSI mapping order. Alternatively, adopt Table 1 in Appendix for TS 38.212.
	TP for TS 38.212 Clause 6.3.1.1.2 CSI only

Table 6.3.1.1.2-14: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI report #1, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #n

	
	CSI report #1, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B
if CSI part 2 exists for CSI report #n

	Note: For a CSI report #i containing CSI sub-reports, where i=1,2, …, n,
· all the CSI part 2 widebands of CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number;
· after mapping all the CSI part 2 widebands of CSI sub-reports, all the CSI part 2 even subbands of CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number;
· after mapping all the CSI part 2 even subbands of CSI sub-reports, all the CSI part 2 odd subbands of CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number;
· CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #n correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.






Proposal 4: Adopt the following TP for TS 38.214 Clause 5.2.1.4.2 Report Quantity Configurations for the clarification on the selection of CRI when a list of CSI-RS resources is provided in csi-ReportSubConfig.
	TP for TS 38.214 Clause 5.2.1.4.2 Report Quantity Configurations
<omitted texts>
If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList]:
-	the UE expects to be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. If the UE indicates a capability for supporting mixed codebook combination in a slot with [ABC], each sub-configuration can be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. 
-	Each sub-configuration can be configured with an antenna port subset using the higher layer bitmap parameter [port-subsetIndicator] which contains the bit sequence , where  is the MSB and  is the LSB, bit  corresponds to antenna port , and  is the number of ports nrofPorts configured for the CSI-RS resources(s) within the NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement that corresponds to the CSI-ReportConfig. A bit value 0 in [port-subsetIndicator] indicates that the corresponding antenna port is disabled for the sub-configuration, whereas bit value 1 indicates that the antenna port is enabled and belongs to the antenna port subset for the sub-configuration. 
-	If a sub-configuration is configured with an antenna port subset, then the sub-configuration can be configured with a [RI restriction parameter] and, if the number of antenna ports of the subset greater than 2, with [n1-n2 parameter] if the higher layer parameter codebookType is set to 'typeI-SinglePanel' or with [ng-n1-n2 parameter] if the higher layer parameter codebookType is set to 'typeI-MultiPanel', and, if the corresponding number of antenna ports of the subset is 2, with twoTX-CodebookSubsetRestriction, where the parameters [RI restriction],  [n1-n2], [ng-n1-n2], twoTX-CodebookSubsetRestriction are as described in Clauses 5.2.2.2.1 and 5.2.2.2.2.
-	A sub-configuration can be configured with a list of NZP CSI-RS resources, provided by [nzp-CSI-RS-resourceList], which indicates one or more NZP CSI-RS resources, within the NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement which corresponds to the CSI-ReportConfig.
[The list of NZP CSI-RS resources is identical to or has no intersection with a list of NZP CSI-RS resources configured for any other sub-configuration(s) within the CSI-ReportConfig.]
-  If a sub-configuration is configured with a list of NZP CSI-RS resources with more than one resources, the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where the CRI k (k ≥ 0) for the sub-configuration corresponds to the configured (k+1)-th entry of associated nzp-CSI-RS-Resources indicated by the list in the corresponding NZP-CSI-RS-ResourceSet for channel measurement.
-	A sub-configuration can be configured with a power offset provided by [powerOffset].
-	If a sub-configurations is not configured with [nzp-CSI-RS-resourceList] then the sub-configuration shall be associated with all the NZP CSI-RS resources within the NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement which corresponds to the CSI-ReportConfig.
-	the UE reports CSI(s) for one or more sub-configurations according to Clauses 5.2.1.5.1, 5.2.1.5.2, 5.2.3 and 5.2.4, and according to the higher layer parameter reportQuantity configured for that CSI-ReportConfig.

<omitted texts>


Proposal 5: For Type 2 SD adaptation, one resource set for interference measurement is associated with L sub-configurations of a CSI-ReportConfig, wherein:
· Each CSI-RS resource referred by sub-configurations is pairwise associated with an interference measurement resource in the interference measurement resource set in the order of sub-configuration index; and
· The number of interference measurement resources in the interference measurement resource set is equal to the total number of CSI-RS resources referred by L sub-configurations of the CSI-ReportConfig.

Proposal 6: For a CSI-ReportConfig with sub-configurations, the CSI reference resource for P/SP CSI reporting is defined as follows:
· nCSI_ref is determined per CSI report, and
· If all of the N triggered sub-configuration(s) of the CSI-ReportConfig is associated with one CSI-RS resource, nCSI_ref is the smallest value >= 4*2μDL such than it corresponds to a valid downlink slot. 
· If any of the N triggered sub-configuration(s) of the CSI-ReportConfig is associated with more than one CSI-RS resource, nCSI_ref is the smallest value >= 5*2μDL such than it corresponds to a valid downlink slot.
· Note: N = L in the case of periodic CSI reporting.
Proposal 7: Adopt the following TP for TS 38.214 Clause 5.2.2.5 CSI reference resource definition for periodic and semi-persistent CSI reporting.
	TP for TS 38.214 Clause 5.2.2.5 CSI reference resource definition
<omitted texts>
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.
-	if a CSI-ReportConfig contains L sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList]:
-	for periodic CSI reporting, if all of the L sub-configurations correspond to a single CSI-RS resource for channel measurement, nCSI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot, or
-  for periodic CSI reporting, if any of the L sub-configurations corresponds to more than one CSI-RS resources for channel measurement, nCSI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot, or
-	for semi-persistent CSI reporting, if all of the N indicated sub-configurations from L sub-configurations correspond to a single CSI-RS resource for channel measurement, nCSI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot, or
-  for semi-persistent CSI reporting, if any of the N indicated sub-configurations from L sub-configurations corresponds to more than one CSI-RS resources 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.
<omitted texts>


Proposal 8: For the agreement made in RAN1 #114 regarding active CSI-RS port counting, 
· X=N (the number of sub-configurations triggered for CSI reporting) for aperiodic CSI-RS resource.
· X=L (the number of sub-configurations in the CSI report configuration) for semi-persistent CSI-RS resource or periodic CSI-RS resource.
Proposal 9: For a CSI-ReportConfig with sub-configurations, legacy rule for resource restriction is reused as a baseline with the following modification:
· The maximum number of ports corresponding to each of the L sub-configurations is used for the determination of the number of antenna ports.
· The maximum number of resources corresponding to each of the L sub-configurations is used for the determination of the number of CSI-RS resources.
Proposal 10: For a CSI-ReportConfig with sub-configurations and with wideband granularity, CSI computation time for the CSI report is determined as follows:
· If the number of resources corresponding to each of the N sub-configurations is one, the number of ports corresponding to each of the N sub-configurations is at most 4, and each of the N sub-configurations corresponds to single panel codebook, (Z1, Z’1) of Table 5.4-2 is used;
· Otherwise, (Z2, Z’2) of Table 5.4-2 is used.
· Note: N = L in the case of periodic CSI report
Proposal 11: Adopt the following TP for TS 38.214 Clause 5.4 UE CSI computation time.  
	TP for TS 38.214 Clause 5.4 UE CSI computation time
<omitted texts>
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
-	 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 and corresponds to L sub-configurations provided in a CSI-ReportConfig for periodic reporting where the each of the L provided sub-configurations corresponds to at most 4 CSI-RS ports and corresponds to a single resource without CRI report and where CodebookType for each of the L provided sub-configurations is set to 'typeI-SinglePanel', or
-	 of the table 5.4-2 if the CSI to be transmitted corresponds to wideband frequency-granularity and corresponds to N indicated sub-configurations out of L sub-configurations provided in a CSI-ReportConfig for semi-persistent or aperiodic reporting where the each of the N indicated sub-configurations corresponds to at most 4 CSI-RS ports and corresponds to a single resource without CRI report and where CodebookType for each of the N indicated sub-configurations is set to 'typeI-SinglePanel', 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
-	 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
Table 5.4-1: CSI computation delay requirement 1
	

	Z1 [symbols]

	
	Z1
	Z'1

	0
	10
	8

	1
	13
	11

	2
	25
	21

	3
	43
	36



Table 5.4-2: CSI computation delay requirement 2
	

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

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

	0
	22
	16
	40
	37
	22
	X0

	1
	33
	30
	72
	69
	33
	X1

	2
	44
	42
	141
	140
	min(44,X2+ KB1)
	X2

	3
	97
	85
	152
	140
	min(97, X3+ KB2)
	X3

	5
	388
	340
	608
	560
	min(388, X5+ KB3) 
	X5 

	6
	776
	680
	1216
	1120
	min(776, X6+ KB4) 
	X6 



<omitted texts>


Proposal 12: For a CSI-ReportConfig with sub-configurations, the definition of the corresponding CSI computation time should be based on the CSI-RS resources for channel measurement, the CSI-RS resources for interference measurement and the CSI-IM resources for all N sub-configurations.
· If a sub-configuration is provided with a list of CSI-RS IDs (i.e., Type 2 SD adaptation), the CSI-RS and CSI-IM for the sub-configurations are the resources determined based on the provided list of CSI-RS IDs.

Proposal 13: Adopt the following TP for TS 38.214 Clause 5.4 UE CSI computation time. 
	TP for TS 38.214 Clause 5.4 UE CSI computation time
<omitted texts>
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 n-th triggered report for which the CSI-ReportConfig containing a list of L sub-configurations, the aperiodic CSI-RS resource for channel measurements, aperiodic CSI-IM used for interference measurements, and aperiodic NZP CSI-RS for interference measurement corresponds to the N indicated sub-configurations out of L sub-configurations contained in the CSI-ReportConfig.
<omitted texts>


Proposal 14: For a CSI-ReportConfig with sub-configurations, the determination of CPU occupation time is based on CSI-RS/CSI-IM for channel or interference measurement referred by all the N triggered sub-configurations, where N = L for periodic CSI reporting.
Proposal 15: Adopt the following TP for TS 38.214 Clause 5.2.1.6 CSI processing criteria.  
	TP for TS 38.214 Clause 5.2.1.6 CSI processing criteria
<omitted texts>
For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity not set to 'none', the CPU(s) are occupied for a number of OFDM symbols as follows:
-	A periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource for channel or interference measurement, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, until the last symbol of the configured PUSCH/PUCCH carrying the report. For a periodic CSI report with CSI-ReportConfig providing a list of L sub-configurations, the CSI-RS/CSI-IM resource corresponds to the L sub-configurations provided in the CSI-ReportConfig. For a semi-persistent CSI report with CSI-ReportConfig providing a list of L sub-configurations, the CSI-RS/CSI-IM resource corresponds to the N indicated sub-configurations from the L sub-configurations provided in the CSI-ReportConfig.
<omitted texts>



Appendix: 
[bookmark: _Ref146721029]Table 1 Mapping order of CSI fields of one CSI report with one or more sub-configurations, CSI part 2 subband, pmi-FormatIndicator= subbandPMI or cqi-FormatIndicator=subbandCQI
	[bookmark: _Hlk137822979]CSI report #n
Part 2 subband

	Subband differential CQI for the second TB of all even subbands with increasing order of subband number of sub-config#1, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	
PMI subband information fields  of all even subbands with increasing order of subband number of sub-config#1, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number of sub-config#1, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number of sub-config#2, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	
PMI subband information fields  of all even subbands with increasing order of subband number of sub-config#2, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number of sub-config#2, if pmi-FormatIndicator= subbandPMI and if reported

	
	…

	
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number of sub-config#N, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	
PMI subband information fields  of all even subbands with increasing order of subband number of sub-config#N, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number of sub-config#N, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number of sub-config#1, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number of sub-config#1, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number of sub-config#1, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number of sub-config#2, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number of sub-config#2, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number of sub-config#2, if pmi-FormatIndicator= subbandPMI and if reported

	
	…

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number of sub-config#N, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number of sub-config#N, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number of sub-config#N, if pmi-FormatIndicator= subbandPMI and if reported



where sub-config#1, sub-config#2, …, sub-config#N of CSI report #n in the Table 4 correspond to the N reported sub-configs in increasing order of sub-config ID.

Table 2 The description of FG23-7-1
	23-7-1
	Basic Features of CSI Enhancement for Multi-TRP
	1. Support of NZP CSI-RS resource pairs used as CMR (channel measurement resource) pairs for NCJT measurement hypothesis: Support of N=1
2, Maximum number of NZP CSI-RS resources in one CSI-RS resource set: Ks,max
3. CSI report mode selection of mode 1 with X=0 and/or mode 2
4. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
b) Maximum number of Tx ports in one NZP CSI-RS resource associated with an NCJT measurement hypothesis
c) Maximum total number of CMRs for NCJT measurement
d) Maximum total number of Tx ports of NZP CSI-RS resources associated with NCJT measurement hypotheses
5. Supported codebook modes for NCJT CSI
	mTRP-CSI-EnhancementPerBC-r17
{
maxNumNZP-CSI-RS-r17,
cSI-Report-mode-r17,
supportedComboAcrossCCs-r17,
codebookMode-NCJT-r17
}
	Component 2 candidate value set: {2, 3, 4, 5, 6, 7, 8}

Component 3 candidate value set: {mode 1 with X=0, mode 2, both}

Component 4 candidate values:
a)	{2, 4, 8, 12, 16, 24, 32}
b)	{2,3,4 … 64}
c)	{2,3,4, …, 256}

Component 5 candidate values: {mode 1, both mode 1 and mode 2}
	Optional with capability signalling











1 
2 
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