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1. Introduction
In RAN1#114 meeting [1], the parameters that are included in sub-configuration, CPU counting, rules of part2 CSI omission, resource and ports counting had been discussed and agreed. In this contribution, we will further discuss the remaining issues on the NES techniques, including details for CSI mapping order, multiple PUCCH resources for multi-CSI report, and multi-CSI for m-TRP CSI report, etc.
2. [bookmark: _Hlk101275836]Discussion 

2.1. Remaining issue on CSI resource setting 
As agreed in the previous meetings [1], multiple sub-configurations can be configured within one csi-ReportConfig, so how to count simultaneously activated CSI-RS resources and ports, limitation on the number of ports per CSI-RS resource and how to configure CSI-IM or NZP CSI-RS resources for interference will be discussed in the following.
2.1.1 resource and ports counting
In any slot, the UE is not expected to have more active CSI-RS ports or active CSI-RS resources in active BWPs than maxNumberSimultaneousNZP-CSI-RS-PerCC and totalNumberPortsSimultaneousNZP-CSI-RS-PerCC as reported by UE capability. In current spec, if a CSI-RS resource is referred N times by one or more CSI Report Settings, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted N times as shown in the following.
	5.2.1.6 CSI processing criteria (TS 38.214)
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.


According to previous agreement, L sub-configs can be configured in each CSI report configuration. Regarding how to count the number of occupied ports for the activated CSI-RS Resource, preliminary conclusions were reached in the last meeting as shown in the following:
	Agreement@114
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


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, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resource are counted as follows:
-	 times if each sub-configuration, of the M sub-configurations, corresponds to a CSI-RS antenna port subset, provided by [port-subsetIndicator],
-	M × P times if each sub-configuration, of the M sub-configurations, corresponds to a list of one or more CSI-RS resources, provided by [nzp-CSI-RS-resourceList], or corresponds to 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].
But due to limited time in the last meeting, there was no conclusion on the understanding of value X. The reason why X is introduced is that different types of CSI-RS resources may affect the rules of resource and port counting. Specifically, 
For A-CSI report associated with A-CSI-RS, the aperiodic resources are triggered by DCI and UE knows which N (N<=L) sub-configurations are triggered upon receiving the triggering DCI. Hence, X=N;
For A-CSI report or SP-CSI report associated with SP-CSI-RS, the semi-persistent CSI-RS resources and CSI reporting are activated separately since the SP-CSI-RS resources are activated by SP CSI-RS activation/ deactivation MAC CE. More importantly, the UE doesn’t know when the SP-CSI-RS resources will be used for CSI measurement and would be keeping on sending upon receiving activation signalling. So, if a CSI-RS resource is referred by M sub-configurations among L sub-configurations, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resource, i.e., X= L.
For A-CSI report or SP-CSI report or P-CSI report associated with P-CSI-RS, the P-CSI-RS would be keeping on sending upon RRC signalling. So, if a P-CSI-RS resource is referred by M sub-configurations among L sub-configurations, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resource, i.e., X= L.
[bookmark: _Ref146291512]Proposal 1: Adopt the TP1 in appendix A to support the following:
· 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, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resource are counted as follows:
-	 times if each sub-configuration, of the M sub-configurations, corresponds to a CSI-RS antenna port subset, provided by [port-subsetIndicator],
-	M × P times if each sub-configuration, of the M sub-configurations, corresponds to a list of one or more CSI-RS resources, provided by [nzp-CSI-RS-resourceList], or corresponds to a power offset, provided by [powerOffset],
and,
-	For an aperiodic CSI-RS resource that is associated with a sub-configuration contained in csi-ReportConfig, X equals to the number of triggered sub-configurations of the csi-ReportConfig, i.e., X=N.
-	For a semi-persistent CSI-RS resource or periodic CSI-RS resource that is associated with a sub-configuration contained in csi-ReportConfig, X equals to the number of configured sub-configurations of the csi-ReportConfig, i.e., X= L.
where P is the number of ports configured by nrofPorts and  is the number of CSI-RS ports in sub-configurations derived from the corresponding antenna port subset indicator [port-subsetIndicator].
2.1.2 Limitation on the number of ports per CSI-RS resource
	5.2.1.4.2 Report Quantity Configurations (38.214):
If CSI-RS resources are configured, each resource shall contain at most 16 CSI-RS ports. If CSI-RS resources are configured, each resource shall contain at most 8 CSI-RS ports.


In current spec, the number of ports per resource in a resource set is limited as shown above. Now since a CSI report configuration contains multiple sub-configurations, where each sub-configuration can be viewed as a separate CSI report, in this case each sub-configuration CSI report should comply with the above limitations.
[bookmark: _Ref146730540][bookmark: _Ref146291516]Proposal 2: Adopt the TP2 in appendix B to support the following:
· For a csi-ReportConfig with one or more sub-configurations, the limitation on the number of ports per CSI-RS resource should be applicable for each sub-configuration.
2.1.3 CSI-IM and NZP CSI-RS Based Interference Measurement
	5.2.1.4.1	Resource Setting configuration (38.214)
If interference measurement is performed on CSI-IM, 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. The number of CSI-RS resources for channel measurement equals to the number of CSI-IM resources.
For L1-SINR measurement:
-	When two Resource Settings are configured, the first one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS and the second one (given by either higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on CSI-IM or on 1 port NZP CSI-RS with density 3 REs/RB, where (each SSB or NZP CSI-RS resource for channel measurement) is associated with (one CSI-IM resource or one NZP CSI-RS resource for interference measurement )by the ordering of the (SSB or NZP CSI-RS resource for channel measurement) and( CSI-IM resource or NZP CSI-RS resource for interference measurement) in the corresponding resource sets. The number of SSB(s) or CSI-RS resources for channel measurement equals to the number of CSI-IM resources or the number of NZP CSI-RS resource for interference measurement.
Except for L1-SINR, if interference measurement is performed on NZP CSI-RS, 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 measurement. Except for L1-SINR, the UE configured with the higher layer parameter nzp-CSI-RS-ResourcesForInterference may expect no more than 18 NZP CSI-RS ports configured in a NZP CSI-RS resource set.


For CSI reports in which both channel and interference measurement are required, the corresponding CSI Report Setting is linked with one NZP CSI-RS based Resource Setting for channel measurement and one CSI-IM based Resource Setting for interference measurement. When only CSI-IM based interference measurement is utilized, there is a one-to-one mapping between the NZP CSI-RS resources in the Resource Set for channel measurement and the CSI-IM resources in the Resource Set for interference measurement that is used for a certain CSI report as shown in the above specs. Each pair of (NZP CSI-RS resource, CSI-IM resource) thus constitute a channel/interference hypothesis. Therefore, if interference measurement is performed on CSI-IM, each CSI-RS resource used for channel measurement should ideally have a CSI-IM corresponding to it. 
For Type I shutdown, each resource can be associated with multiple SD patterns, but CSI-IM can be common for the same CMR since CSI-IM is typically used for inter-cell interference measurement.  
For Type II shutdown, a subset of resources of an NZP CSI-RS Resource Set for channel measurement corresponds to a sub-configuration contained in a csi-ReportConfig, and each CMR can find corresponding CSI-IM in the CSI-IM based Resource Setting for interference measurement. Therefore, corresponding associated CSI-IM configured in the csi-ReportConfig can be used for interference measurement.
[bookmark: _Ref146291519]Proposal 3: When CSI-IM based interference measurement is configured, 
· For Type I shutdown, CSI-IM can be common for the same CMR associated with multiple SD patterns
· For Type II shutdown, CSI-IM configured in the csi-ReportConfig can be used for interference measurement
In addition to the CSI-IM based interference measurement, a new feature of NR is the support of NZP CSI-RS based interference measurements. The intention with this new interference measurement mode is to provide CQI taking the intra-cell MU-MIMO inter-user interference into account. Considering the infrequent use of MU-MIMO in network energy saving scenarios, it would be better to just exclude NZP CSI-RS based interference measurement like NCJT.
[bookmark: _Ref146813821][bookmark: _Ref146291522]Proposal 4:When one or more sub-configurations are configured in a csi-ReportConfig, a UE does not expect to be configured with NZP CSI-RS resource in the associated resource setting for interference measurement.
2.2. Remaining issue on CSI report setting 
2.2.1 CSI mapping order and priority rules
	Agreement@114
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@114
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;


The last meeting already had a clear conclusion for part 2 CSI omission as shown above, but not yet a clear conclusion for CSI mapping order. We believe that the CSI mapping order is the same as the CSI part2 omission order.
The following Table 1 and Table 2 shows an example of the mapping order of multiple CSI report with multiple sub-config CSI reports. Assuming CSI report #1 is activated M sub-config CSI reports and CSI report#2 is activated L sub-config CSI reports...
[bookmark: _Ref142485401]Table 1: Mapping order of CSI reports with two-part CSI report(s) for NES
	CSI report number

	CSI report #1, CSI sub-config report #1, CSI part 1

	CSI report #1, CSI sub-config report #2, CSI part 1

	……

	CSI report #1, CSI sub-config report #M,CSI part 1

	CSI report #2, CSI sub-config report #1, CSI part 1

	CSI report #2, CSI sub-config report #2, CSI part 1

	……

	CSI report #2, CSI sub-config report #L,CSI part 1

	……


[bookmark: _Ref142485403]Table 2: Mapping order of CSI reports with two-part CSI report(s) for NES
	CSI report number and sub-config report number
	Note

	CSI report #1, CSI sub-config report #1, CSI part 2 wideband
	Wideband information

	CSI report #1, CSI sub-config report #2, CSI part 2 wideband
	

	……
	

	CSI report #1, CSI sub-config report #M, CSI part 2 wideband
	

	CSI report #2, CSI sub-config report #1, CSI part 2 wideband
	

	CSI report #2, CSI sub-config report #2, CSI part 2 wideband
	

	……
	

	CSI report #2, CSI sub-config report #L, CSI part 2 wideband
	

	……
	

	CSI report #1, CSI sub-config report #1, CSI part 2 even subband
	even subband CSI part 2 for CSI report #1

	CSI report #1, CSI sub-config report #2, CSI part 2 even subband
	

	……
	

	CSI report #1, CSI sub-config report #M, CSI part 2 even subband
	

	CSI report #1, CSI sub-config report #1, CSI part 2 odd subband
	odd subband CSI part 2 for CSI report #1

	CSI report #1, CSI sub-config report #2, CSI part 2 odd subband
	

	……
	

	CSI report #1, CSI sub-config report #M, CSI part 2 odd subband
	

	CSI report #2, CSI sub-config report #1, CSI part 2 even subband
	even subband CSI part 2 for CSI report #2

	CSI report #2, CSI sub-config report #2, CSI part 2 even subband
	

	……
	

	CSI report #2, CSI sub-config report #L, CSI part 2 even subband
	

	CSI report #2, CSI sub-config report #1, CSI part 2 odd subband
	odd subband CSI part 2 for CSI report #2

	CSI report #2, CSI sub-config report #2, CSI part 2 odd subband
	

	……
	

	CSI report #2, CSI sub-config report #L, CSI part 2 odd subband
	

	……
	


[bookmark: _Ref133585465][bookmark: _Ref142126438][bookmark: _Hlk146706305]A shown in Table 1 and Table 2, the CSI part 1 and CSI part 2 for each sub-config within one CSI report #n is sorted according to its sub-config Id. Table 2 shows an example for the mapping order of CSI part2, i.e., wideband CSI part2s for all sub-configurations are most significant and are externally ordered by CSI report priority, and then each sub-config CSI is ordered by sub-config Id. Within a single CSI report #n, we prefer to prioritize even subband CSIs of all sub-configs and then odd subband CSIs. There is no doubt that the above mapping order is consistent with the part2 omission rules. However, there is a lack of a clear conclusion of the CSI mapping order. So, for the sake of the subsequent revision of the 212 CR, it's best to give clear conclusions first.
[bookmark: _Ref146730581]Proposal 5: Support the CSI mapping order for sub-configurations shown in above Table 1 and Table 2, i.e.,
· multiple sub-config CSI part1s are listed in the ascending order of their corresponding sub-config Id as shown in Table 1,
· multiple sub-config wideband CSI part2s are listed in the ascending order of their corresponding sub-config Id as shown in Table 2,
· subband CSI of even subbands of all sub-configs are prioritized over subband CSI of odd subbands of all sub-configs within one csi-ReportConfig as shown in Table 2.
2.2.2 PUCCH for multi-CSI report 
CSI-ReportConfig ::=                SEQUENCE {
    reportConfigId                          CSI-ReportConfigId,
    carrier                                 ServCellIndex               OPTIONAL,   -- Need S
    resourcesForChannelMeasurement          CSI-ResourceConfigId,
    csi-IM-ResourcesForInterference         CSI-ResourceConfigId        OPTIONAL,   -- Need R
    nzp-CSI-RS-ResourcesForInterference     CSI-ResourceConfigId        OPTIONAL,   -- Need R
    reportConfigType                        CHOICE {
        periodic                            SEQUENCE {
            reportSlotConfig                        CSI-ReportPeriodicityAndOffset,
            pucch-CSI-ResourceList          SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource
        },
        semiPersistentOnPUCCH               SEQUENCE {
            reportSlotConfig                CSI-ReportPeriodicityAndOffset,
            pucch-CSI-ResourceList          SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource
        },
…
}
For semi-persistent CSI report on PUCCH, the PUCCH resources are configured by RRC in advance as shown in the above in TS 38.331, which means each CSI report config is bound to corresponding PUCCH resource per BWP in the legacy CSI framework. when the MAC CE activates or deactivates of some of the CSI report configs, their corresponding PUCCH resources are also activated and de-activated.
However, the network is now allowed to trigger N sub-config CSI reports within one CSI report configuration via MAC CE, which may result in the PUCCH needed by the activated multiple sub-config CSI report is larger or smaller than the size of the PUCCH resources configured by RRC.
For a CSI reported at sub-band granularity, the following example calculates the number of bits required to report the CSI. 
Example: N1=N2=4, O1=O2=4, subband number =13, Ks=1(one resource in a resource set)，the nrofports of the resource =32，rank=8. So, the bits of a Type I codebook-based CSI can be computed as following:


=
=0+3+4+2+4+3+4+3+1
=24 bits

And the number of bits that carried with a PUCCH resource can be computed as the following example:
8RE per PRB * 16PRB * 2symbol *QPSK*0.1(code rate) =102bits
From the above example, it is possible to directly allocate a PUCCH with 16 PRBs, which can accommodate up to 4 CSIs. But if only 1 or 2 sub-configurations are triggered, it means that 50%-75% of the PRB resources will be wasted.
The above example is only used to illustrate that there may be a mismatch between the size of the configured PUCCH resource and the payload size of the triggered multi-CSI. Of course, you can configure a maximal PUCCH to cover all the possibilities, but in this way the resources are not well utilized.  In order to increase the efficiency of resource utilization, PUCCH resource may change with the activated sub-config CSI report. 
[bookmark: _Ref146291507]Observation 1: Coping with the dynamically variable size of multi-CSI by configuring larger PUCCH resources may result in up to 75% of the PRB resources being wasted.
One solution is that UE identifies the PUCCH resource according to the number of bits of activated sub-config CSI reports, which is similar to the selection of pucch-CSI-Resource if multiple CSI reports are multiplexing as shown in the following spec. 
	9.2.5.2 UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH (TS 38.213)
If a UE has one or more CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK, if any, is in response to a PDSCH reception without a corresponding PDCCH
-	if any of the CSI reports are overlapping and the UE is provided by multi-CSI-PUCCH-ResourceList with [image: ] PUCCH resources in a slot, for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in clause 9.2.1, where the resources are indexed according to an ascending order for the product of a number of corresponding REs, modulation order [image: ], and configured code rate [image: ];
-	if [image: ], the UE uses PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ]
-	else if [image: ] and [image: ], [image: ], the UE transmits a PUCCH conveying HARQ-ACK information, SR and CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] 
-	else the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] and the UE selects [image: ] CSI report(s) for transmission together with HARQ-ACK information and SR, when any, in ascending priority value as described in [6, TS 38.214] 
[bookmark: _Hlk534904159]-	else, the UE transmits the [image: ] bits in a PUCCH resource provided by pucch-CSI-ResourceList and determined as described in clause 9.2.5 


As you can see from the description above, such a mechanism already exists to handle the situation when multiple CSI reports overlap. Inspired by the process of UE determining the pucch-CSI-Resource as shown above, the UE can also determine the PUCCH resources used for current multi-CSI report based on the total number of bits of all N activated sub-config CSI reports. For example, RRC configures a list of PUCCH resources for different cases of multi-CSI reports. When the total number of bits of multi-CSI report is in the range of interval 1, the first entry in the PUCCH resource list is used. When the total number of bits is in the range of interval 2, the second entry in the PUCCH resource list is used.
[bookmark: _Ref142126456]Proposal 6: Support RRC configuration of a PUCCH resource list for semi-persistent CSI report on PUCCH with multiple sub-configurations.
[bookmark: _Ref142126459]Proposal 7: Support UE to identify the PUCCH resource used for current multi-CSI reporting from a PUCCH resource list based on the total number of bits of all N activated sub-config CSI reports.
2.3. Interaction between Multi-CSI for NES and Multi-CSI for m-TRP 
Under the multi-CSI framework in R18 NES, how to apply it to m-TRP CSI report is not clear and needs to be further discussed. 
In R17, CSI framework was enhanced for NCJT CSI report. To enable measurement of channels from two TRPs, multiple NZP CSI-RS resources contained in a CSI resource set are grouped into two resource groups to differentiate from which TRP the CSI-RS resource comes from. In addition, at least one CSI-RS resource pair can be configured, and two CSI-RS resources in the resource pair are from each of the two resource groups. UE may calculate an NCJT CSI assuming the two CSI-RS resources contained in each CSI-RS resource pair are transmitted in the NCJT manner, and may also calculate s-TRP CSI assuming the CSI-RS resources from any one of the two groups are transmitted in a S-TRP manner.
Based on multi-CSI enhancement in R18 NES and NCJT CSI report in R17, further discussion is needed regarding how NCJT CSI report can be combined with multi-CSI report. And in this section, how to enable UE to report m-TRP CSIs and s-TRP CSIs of different SD/PD patterns in one instance is illustrated. 
Under the NCJT CSI framework, the corresponding CSI-RS Resource Set for channel measurement in csi-ReportConfig is configured with two Resource Groups and  Resource Pairs. To enable UE to report m-TRP CSI of different SD+PD adaptation patterns in one instance, multi-CSI framework in R18 NES can be combined with NCJT CSI report.
Taking the following Figure 1 as an example, sub-config0 contains parameters about Type I shutdown and power domain adaptation, which means both resource groups corresponding to two TRPs perform the same Type I shutdown pattern and power adaptation pattern. In other words, the parameters in sub-config0 apply to both resource groups in the resource setting of the csi-ReportConfig. For NCJT CSI computation, UE refer to the CMR pair configured in the resource setting associated with the csi-ReportConfig. 
If both TRPs perform Type II shutdown and PD adaptation, sub-config1 can be configured as an example, in which a list of NZP-CSI-RS resource Ids are contained. And the resources in resourceList in sub-config1 should  come from two resource groups associated with csi-ReportConfig.  


[bookmark: _Ref146028335]Figure 1: Examples of sub-configurations for m-TRP CSI report
Regarding whether to report NCJT CSI or S-TRP CSI, UE refer to the csi-ReportMode and numberOfSingleTRP-CSI-Mode1 configured in the associated csi-ReportConfig.
As is shown in sub-config0 and sub-config1 above, reporting the NCJT CSI and S-TRP CSI based on the multi-CSI framework will not have any impact on the architecture of the sub-configuration. Only a few more descriptions about the sub-configuration will be added as described in Appendix C. 
[bookmark: _Ref146291535][bookmark: _Ref146719402]Proposal 8: NCJT CSI report can be combined with multi-CSI report under the current framework of sub-configuration, with following clarifications:
· For Type I shutdown, the [portSubset-Indicator, RI restriction, CBSR] in the sub-configuration are applicable to both resource groups configured in the resource setting associated with the csi-ReportConfig.
· For Type II shutdown, the [NZP-CSI-RS ResourceList] in the sub-configuration should contain resources from two resource groups configured in the resource setting associated with the csi-ReportConfig.
· For each sub-configuration, UE refer to the csi-ReportMode and numberOfSingleTRP-CSI-Mode1 configured in the associated csi-ReportConfig to decide whether to report NCJT CSI or S-TRP CSI.
· For the resource pair used for NCJT CSI report in each sub-configuration, UE refer to the CMR pairing configured in the associated csi-ReportConfig.
3. RRC parameter
There are three comments for the initial RRC parameter list for R18 NES.
#<comment1>#
port-subsetIndicator is used for indicating which ports are used for CSI measurement in Type I shutdown. The length of port-subsetIndicator should be the length of the number of ports of the resources configured in the resource setting of the csi-ReportConfig associated with the sub-configuration. Please see the Table 4 for the relevant changes for port-subsetIndicator.
#<comment2>#
In current spec in 38.331 as shown in the following, one CSI-AperiodicTriggerState can include multiple CSI-AssociatedReportConfigInfo, which contains one reportConfigId and one resourcesForChannel, where each resourcesForChannel contains one nzp-CSI-RS or one csi-SSB-ResourceSet. Only one TriggerState will be triggered by the CSI request field in DCI at a time. 
CSI-AperiodicTriggerStateList information element
-- ASN1START
-- TAG-CSI-APERIODICTRIGGERSTATELIST-START

CSI-AperiodicTriggerStateList ::=   SEQUENCE (SIZE (1..maxNrOfCSI-AperiodicTriggers)) OF CSI-AperiodicTriggerState

CSI-AperiodicTriggerState ::=       SEQUENCE {
    associatedReportConfigInfoList      SEQUENCE (SIZE(1..maxNrofReportConfigPerAperiodicTrigger)) OF CSI-AssociatedReportConfigInfo,
    ...
}

CSI-AssociatedReportConfigInfo ::=  SEQUENCE {
    reportConfigId                      CSI-ReportConfigId,
    resourcesForChannel                 CHOICE {
        nzp-CSI-RS                          SEQUENCE {
            resourceSet                         INTEGER (1..maxNrofNZP-CSI-RS-ResourceSetsPerConfig),
            qcl-info                            SEQUENCE (SIZE(1..maxNrofAP-CSI-RS-ResourcesPerSet)) OF TCI-StateId
                                                                                                      OPTIONAL  -- Cond Aperiodic
        },
        csi-SSB-ResourceSet                 INTEGER (1..maxNrofCSI-SSB-ResourceSetsPerConfig)
    },
    csi-IM-ResourcesForInterference     INTEGER(1..maxNrofCSI-IM-ResourceSetsPerConfig)               OPTIONAL, -- Cond CSI-IM-ForInterference
    nzp-CSI-RS-ResourcesForInterference INTEGER (1..maxNrofNZP-CSI-RS-ResourceSetsPerConfig)          OPTIONAL, -- Cond NZP-CSI-RS-ForInterference
    ...,
    [[

[bookmark: _Ref142126465]In order to be consistent with the existing framework, it should be possible to activate N sub-configurations per csi-ReportConfig per TriggerState. Sub-configurations can be configured as a list of sub-config IDs or bitmap of all associated sub-configurations. So, adding sub-config Id list or bitmap in CSI-AssociatedReportConfigInfo for triggering sub-config CSI report on PUSCH is a good way. The following Table 3 shows an example for triggering csi-ReportSubConfig. For example, CSI-AperiodicTriggerState 0 includes two CSI-AssociatedReportConfigInfo, and each CSI-AssociatedReportConfigInfo includes a list of sub-config Ids.
	
	CSI-AssociatedReportConfigInfo1
	CSI-AssociatedReportConfigInfo2

	CSI-AperiodicTriggerState 0
	CSI-ReportConfigId
resourceSet
CSI-ReportSubConfigIdList
	CSI-ReportConfigId
resourceSet
CSI-ReportSubConfigIdList

	CSI-AperiodicTriggerState 1
	CSI-ReportConfigId
resourceSet
CSI-ReportSubConfigIdList
	


[bookmark: _Ref142492321]Table 3: An example of triggerState design for A-CSI Sub-config report
In conclusion, the parent IE of [listOfCSI-ReportSubConfigIDsPerCSIReportConfigIDPerSPCSITriggerState] should be CSI-AperiodicTriggerState. Please see the Table 4 for the relevant changes for triggering aperiodic sub-config CSI report.
#<comment3>#
CSI-SemiPersistentOnPUSCH-TriggerStateList information element
-- ASN1START
-- TAG-CSI-SEMIPERSISTENTONPUSCHTRIGGERSTATELIST-START

CSI-SemiPersistentOnPUSCH-TriggerStateList ::= SEQUENCE(SIZE (1..maxNrOfSemiPersistentPUSCH-Triggers)) OF CSI-SemiPersistentOnPUSCH-TriggerState

CSI-SemiPersistentOnPUSCH-TriggerState ::=     SEQUENCE {
    associatedReportConfigInfo                     CSI-ReportConfigId,
    ...,
    [[
    sp-CSI-MultiplexingMode-r17                ENUMERATED {enabled}                                           OPTIONAL   -- Need R
    ]]
}

-- TAG-CSI-SEMIPERSISTENTONPUSCHTRIGGERSTATELIST-STOP
-- ASN1STOP
Semi-static sub-config CSI report is similar to aperiodic case, except that a semi-static triggerstate can only contain a single associatedReportConfigInfo. In order to maintain the same RRC configuration framework with aperiodic cases, it's a good idea to also include the sub-configuration Ids in the IE associatedReportConfigInfo, which means that associatedReportConfigInfo includes not only the CSI-ReportConfigId, but also a list of triggered sub-config Ids. Please see the Table 4 for the relevant changes for triggering semi-persistent sub-config CSI report on PUSCH.

[bookmark: _Ref146455136]Table 4: Initial RRC parameter list for R18 NES
	RAN2 Parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value range

	CSI-ReportConfig
	csi-ReportSubConfigList
	New
	List of CSI-ReportSubConfiguration(s) in a CSI report configuration.
	Number of elements in list is [1]… maxNrofCSI-ReportSubconfigPerCSI-ReportConfig

The value of maxNrofCSI-ReportSubconfigPerCSI-ReportConfig is FFS.

	CSI-ReportConfig
	csi-ReportSubConfig
	New
	Configure parameters in one sub-configuration of a CSI report configuration. 
1) A sub-configuration can include
- codebook subset restriction, 
- rank restriction
- N1, N2 and Ng
- twoTX-CodebookSubsetRestriction,
(Note, only codebook Type 1 is allowed),
- port subset indication by bitmap; or
2) A sub-configuration can include
- a list of nzp-CSI-RS-resources corresponding to the assocaited resources in the CSI resource set; or,
3) A sub-configuration can include: one power offset value; or,
4) A sub-configuration can include the combination of the above parameters except for mixure of 1) and 2). 
Note 1: No simultaneous configuration of 1) and 2) in a same CSI report configuration.
Note 2: Applicable value ranges for “Codebook subset restriction, rank restriction, N1,N2, and Ng and twoTX-CodebookSubsetRestriction” follow existing specification and apply for the number of ports determined by port subset. 
	FFS: Follow the parameters that can be configured in one sub-configuration.

	CSI-ReportSubConfig
	csi-ReportSubConfigID
	New
	Indicate the index of one sub-configuration of a CSI report configuration.
	0 to [maxNrofCSI-ReportSubconfigPerCSI-ReportConfig] -1

	CSI-ReportSubConfig
	port-subsetIndicator
	New
	Indicate (sub)set of antenna ports used for CSI calculation of a sub-configuration of a CSI report configuration. The value of bit equals to 1 indicates the corresponding port is enabled for CSI calculation corresponding to a sub-configuration.
	Port subset indication by bitmap – bitmap of length L=2/4/8/12/16/24/32 bits, where L is the number of ports of the CSI-RS resource(s) in associated with the sub-configuration the resource set associated with the csi-ReportConfig

	CSI-ReportSubConfig
	nzp-CSI-RS-resourceList
	New
	Indicate a list of nzp-CSI-RS resource(s) associated with a sub-configuration in CSI report configuration.
	List of relative IDs, each ID in between 0 and [maxNrofNZP-CSI-RS-ResourcesPerSet]-1, FFS : maximum number of elements in the list.

	CSI-ReportSubConfig
	powerOffset
	New
	Indicate an offset value in a sub-configuration that is commonly applied to all the assoicated resources within a resource set. A UE expects that the sub-configuration leads to a value no larger than power control offset value provided in CSI resource configuration. Only legacy values are applicable for the resulted power control offset values.
	FFS

	　
	CSI-SemiPersistentOnPUSCH-TriggerState
	Existing
	Configure a list of indication for N sub-configurations out of L sub-configurations for a triggering state where N<=L and L is the number of configured sub-configurations given by csi-ReportSubConfigList.
	The size of the list is subject to the possible combinations of N out of L sub-configurations. The value of L is maxNrofCSI-ReportSubconfigPerCSI-ReportConfig which is FFS.

	CSI-SemiPersistentOnPUSCH-TriggerStateList 

associatedReportConfigInfo
	[listOfCSI-ReportSubConfigIDs
PerCSIReportConfigID
PerSPCSITriggerState]
	New
	Configure a list of indication of N sub-configurations out of L configured sub-configurations for a CSI-ReportConfig for a triggering state for semi-persistent CSI reporting on PUSCH.
	A list of up to M1 entries, and each entry for a CSI-ReportConfig with sub-configurations has up to M2 CSI-subConfigID(s), where M2 is between 0 to [maxNrofCSI-ReportSubconfigPerCSI-ReportConfig] -1, and M1 is between 0 to [maxNrofCSI-ReportConfigID] -1.

	　
	CSI-AssociatedReportConfigInfo
	Existing
	Configure a list of indication for N sub-configurations out of L sub-configurations for a triggering state where N<=L and L is the number of configured sub-configurations given by csi-ReportSubConfigList.
	The size of the list is subject to the possible combinations of N out of L sub-configurations. The value of L is maxNrofCSI-ReportSubconfigPerCSI-ReportConfig which is FFS.

	CSI-AperiodicTriggerStateList

CSI-AssociatedReportConfigInfo
	[listOfCSI-ReportSubConfigIDs
PerCSIReportConfigID
PerAPCSITriggerState]
	New
	Configure a list of indication of N sub-configurations out of L configured sub-configurations for a CSI-ReportConfig for a triggering state for aperiodic CSI reporting on PUSCH.
	A list of up to M1 entries, and each entry for a CSI-ReportConfig with sub-configurations has up to M2 CSI-subConfigID(s), where M2 is between 0 to [maxNrofCSI-ReportSubconfigPerCSI-ReportConfig] -1, and M1 is between 0 to [maxNrofCSI-ReportConfigID] -1


4. Conclusion
In this contribution, the enhancement of CSI framework for network energy saving techniques in spatial and power domain are discussed and the following observations and proposals are summarized as follows: 
Observation 1: Coping with the dynamically variable size of multi-CSI by configuring larger PUCCH resources may result in up to 75% of the PRB resources being wasted.
Proposal 1: Adopt the TP1 in appendix A to support the following:
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, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resource are counted as follows:
-	 times if each sub-configuration, of the M sub-configurations, corresponds to a CSI-RS antenna port subset, provided by [port-subsetIndicator],
-	M × P times if each sub-configuration, of the M sub-configurations, corresponds to a list of one or more CSI-RS resources, provided by [nzp-CSI-RS-resourceList], or corresponds to a power offset, provided by [powerOffset],
and,
-	For an aperiodic CSI-RS resource that is associated with a sub-configuration contained in csi-ReportConfig, X equals to the number of triggered sub-configurations of the csi-ReportConfig, i.e., X=N.
-	For a semi-persistent CSI-RS resource or periodic CSI-RS resource that is associated with a sub-configuration contained in csi-ReportConfig, X equals to the number of configured sub-configurations of the csi-ReportConfig, i.e., X= L.
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].
Proposal 2: Adopt the TP2 in appendix B to support the following:
· For a csi-ReportConfig with one or more sub-configurations, the limitation on the number of ports per CSI-RS resource should be applicable for each sub-configuration.
Proposal 3: When CSI-IM based interference measurement is configured, 
· For Type I shutdown, CSI-IM can be common for the same CMR associated with multiple SD patterns
· For Type II shutdown, CSI-IM configured in the csi-ReportConfig can be used for interference measurement
Proposal 4: When one or more sub-configurations are configured in a csi-ReportConfig, a UE does not expect to be configured with NZP CSI-RS resource in the associated resource setting for interference measurement.
Proposal 5: Support the CSI mapping order for sub-configurations shown in above Table 1 and Table 2, i.e.,
· multiple sub-config CSI part1s are listed in the ascending order of their corresponding sub-config Id as shown in Table 1,
· multiple sub-config wideband CSI part2s are listed in the ascending order of their corresponding sub-config Id as shown in Table 2,
· subband CSI of even subbands of all sub-configs are prioritized over subband CSI of odd subbands of all sub-configs within one csi-ReportConfig as shown in Table 2.
Proposal 6: Support RRC configuration of a PUCCH resource list for semi-persistent CSI report on PUCCH with multiple sub-configurations.
Proposal 7: Support UE to identify the PUCCH resource used for current multi-CSI reporting from a PUCCH resource list based on the number of activated sub-config CSI reports or the total number of bits of all N activated sub-config CSI reports.
Proposal 8: NCJT CSI report can be combined with multi-CSI report without adding any new parameter in the current framework of sub-configuration, except for adding some minor explanations: 
· For Type I shutdown, the [portSubset-Indicator, RI restriction, CBSR] in the sub-configuration are applicable to both resource groups configured in the resource setting associated with the csi-ReportConfig.
· For Type II shutdown, the [NZP-CSI-RS ResourceList] in the sub-configuration should contain resources from two resource groups configured in the resource setting associated with the csi-ReportConfig.
· For each sub-configuration, UE refer to the csi-ReportMode and numberOfSingleTRP-CSI-Mode1 configured in the associated csi-ReportConfig to decide whether to report NCJT CSI or S-TRP CSI.
· For the resource pair used for NCJT CSI report in each sub-configuration, UE refer to the CMR pairing configured in the associated csi-ReportConfig.
5. Appendix A : TP1 for resource and ports counting
Text proposal for resource and ports counting in the framework of multi-CSI is shown in the following.
	TS 38.214 V17.6.0 
5.2.1.6	CSI processing criteria
*** Unchanged text is omitted ***
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 triggered sub-configurations when the CSI-RS resource is aperiodical CSI-RS or configured sub-configurations when the CSI-RS resource is periodical CSI-RS or semi-persistent CSI-RS, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resource are counted as follows:
-	 if each 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.
*** Unchanged text is omitted ***


6. Appendix B : TP2 for the limitation on the number of ports per CSI-RS resource
Text proposal for resource and ports counting in the framework of multi-CSI is shown in the following.
	TS 38.214 V17.6.0 
5.2.1.4.2	Report Quantity Configurations
*** Unchanged text is omitted ***
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', 'cri-RI-LI-PMI-CQI', 'cri-SINR', or 'cri-SINR-Capability[Set]Index ', and resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) or (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet (if configured for CSI-ReportConfig with reportQuantity set to 'cri-SINR' or 'cri-SINR-Capability[Set]Index ') for interference measurement. If CSI-RS resources are configured, each resource shall contain at most 16 CSI-RS ports. If CSI-RS resources are configured, each resource shall contain at most 8 CSI-RS ports.
If the UE is configured with a CSI-ReportSubConfig contained in a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', 'cri-RI-LI-PMI-CQI', 'cri-SINR', or 'cri-SINR-Capability[Set]Index ', and if CSI-ReportSubConfig contains a list of NZP CSI-RS resources provided by [nzp-CSI-RS-resourceList], and resources are configured in the [nzp-CSI-RS-resourceList],  then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI  (k ≥ 0) corresponds to the configured (+1)-th entry of the [nzp-CSI-RS-resourceList], and associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) for interference measurement. If CSI-RS resources are configured, each resource shall contain at most 16 CSI-RS ports. If CSI-RS resources are configured, each resource shall contain at most 8 CSI-RS ports. 
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', or 'cri-RI-LI-PMI-CQI' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with  resources, two Resource Groups with  resources in Group 1,  resources in Group 2, , and  Resource Pairs:

*** Unchanged text is omitted ***


7. Appendix C : TP3 for NZP-CSI-RS based interference measurment
Text proposal for Proposal 4 is shown in the following.
	TS 38.214 V17.6.0 
5.2.1.4.2	Report Quantity Configurations
*** Unchanged text is omitted ***
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', 'cri-RI-LI-PMI-CQI', 'cri-SINR', or 'cri-SINR-Capability[Set]Index ', and resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) or (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet (if configured for CSI-ReportConfig with reportQuantity set to 'cri-SINR' or 'cri-SINR-Capability[Set]Index ') for interference measurement. If CSI-RS resources are configured, each resource shall contain at most 16 CSI-RS ports. If CSI-RS resources are configured, each resource shall contain at most 8 CSI-RS ports.
The UE is not expected to be configured with NZP CSI-RS for interference measurement if csi-ReportConfig is configured with a list of csi-ReportSubConfigs.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', or 'cri-RI-LI-PMI-CQI' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with  resources, two Resource Groups with  resources in Group 1,  resources in Group 2, , and  Resource Pairs:

*** Unchanged text is omitted ***


8. Appendix D : TP4 for multi-CSI mapping order
To explicitly describe the mapping order of the multi-CSI reports, the mapping table of subband CSI would need to be modified like the NCJT, e.g., by adding a Table 6.3.1.1.2-11C. And in the section of the generation of UCI bit sequence, the related description needs to be changed as shown in the following.
	38.212 V17.5.0
6.3.1.1.2	CSI only
*** Unchanged text is omitted ***
If csi-ReportSubConfig is configured, for a corresponding CSI sub-report, the mapping order of CSI fields of one CSI sub-report is determined following the procedure in this clause 6.3.1.1.2, by replacing CSI report #n in the following Tables X, Y, Z Table 6.3.1.1.2-7, Table 6.3.1.1.2-9, Table 6.3.1.1.2-10, with CSI sub-report #n. 
*** Unchanged text is omitted ***

Table 6.3.1.1.2-11C: Mapping order of CSI fields of one CSI report, CSI part 2 subband, pmi-FormatIndicator= subbandPMI or cqi-FormatIndicator=subbandCQI
	CSI report number	
	CSI fields

	CSI report #n
Part 2 subband
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number for CSI sub-report#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 for CSI sub-report#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, if pmi-FormatIndicator= subbandPMI and if reported

	
	……

	
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number for CSI sub-report#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 for CSI sub-report#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, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number for CSI sub-report#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 for CSI sub-report#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, if pmi-FormatIndicator= subbandPMI and if reported

	
	……

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number for CSI sub-report#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 for CSI sub-report#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, if pmi-FormatIndicator= subbandPMI and if reported


*** Unchanged text is omitted ***

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/11C
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/11C
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/11C
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.



where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.1.1.2-14 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].

*** Unchanged text is omitted ***



The similar modification for CSI on PUSCH should be done as shown in the following:
	38.212 V17.5.0
6.3.2.1.2	CSI only
*** Unchanged text is omitted ***
If csi-ReportSubConfig is configured, for a corresponding CSI sub-report, the mapping order of CSI fields of one CSI sub-report is determined following the procedure in this clause 6.3.2.1.2, by replacing CSI report #n in the following Tables X, Y, Z Table 6.3.2.1.2-3, Table 6.3.2.1.2-4 with CSI sub-report #n. 

*** Unchanged text is omitted ***
Table 6.3.2.1.2-5E: Mapping order of CSI fields of one CSI report, CSI part 2 subband
	CSI report number	
	CSI fields

	CSI report #n
Part 2 subband
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number for CSI sub-report#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 for CSI sub-report#1, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, 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, if pmi-FormatIndicator= subbandPMI and if reported

	
	……

	
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number for CSI sub-report#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 for CSI sub-report#n, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, 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, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number for CSI sub-report#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 for CSI sub-report#1, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, 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, if pmi-FormatIndicator= subbandPMI and if reported

	
	……

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number for CSI sub-report#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 for CSI sub-report#n, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, 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, if pmi-FormatIndicator= subbandPMI and if reported


Note:	Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.
*** Unchanged text is omitted ***

Table 6.3.2.1.2-7: 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 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #n

	
	CSI report #1, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D/5E,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D/5E,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #2

	
	…

	
	[bookmark: _GoBack]CSI report #n, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D/5E,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #n

	Note: For a CSI report #i containing CSI sub-reports, where i=1,2,…,n,
· CSI part 2 wideband of all 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.



where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.2.1.2-7 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].

*** Unchanged text is omitted ***


9. Appendix E : TP5 for multi-CSI combined with NCJT CSI report
Text proposal for multi-CSI combined with NCJT CSI report is shown in the following.
	38.214 V17.6.0
[bookmark: _Toc11352113][bookmark: _Toc20318003][bookmark: _Toc27299901][bookmark: _Toc29673168][bookmark: _Toc29673309][bookmark: _Toc29674302][bookmark: _Toc36645532][bookmark: _Toc45810577][bookmark: _Toc130409777]5.2.1.4.1	Resource Setting configuration
*** Unchanged text is omitted ***
An NZP CSI-RS Resource Set for channel measurement with  resources can be configured with two Resource Groups, with  resources in Group 1 and  resources in Group 2, such that , and with  Resource Pairs. Each Resource Pair consists of one resource from Group 1 and one resource from Group 2. The same resource can be associated with two Resource Pairs in frequency range 1 but not in frequency range 2. If a CSI-ReportSubConfig contained in a csi-ReportConfig contains a subset of NZP CSI-RS resources provided by [nzp-CSI-RS-resourceList], the number of the subset resources from Group1 corresponding to K1 and the number of the subset resources from Group2 corresponding to K2.
Except for L1-SINR, if interference measurement is performed on NZP CSI-RS, 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 measurement. Except for L1-SINR, the UE configured with the higher layer parameter nzp-CSI-RS-ResourcesForInterference may expect no more than 18 NZP CSI-RS ports configured in a NZP CSI-RS resource set.
*** Unchanged text is omitted ***
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[1] [bookmark: _Ref142657016][bookmark: _Ref131424148][bookmark: _Ref146274094]3GPP Chairman’s Notes, RAN1#114, Toulouse, France, August 21st – August 25th, 2023.
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