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1. [bookmark: _Ref27419]Introduction
In RAN1#114 meeting, some agreements about network energy saving in spatial and power domain were achieved as below [1]:
	Conclusion
· No further work on BM enhancements for R18 NES. 
· No further work on TCI configuration enhancement for R18 NES. 
Conclusion
· No further enhancements for PMI reduction in R18 NES.
· No further enhancements for RI reduction in R18 NES. 
· No support of UE reporting PDSCH power reduction tolerance in R18 NES. 
Agreement
For SD and/or PD adaptation without UE complexity reduction, CPU counting of A/SP-CSI reporting is based on  for CSIs reporting corresponding to N indicated sub-configurations from L configured sub-configurations in a CSI report.

Agreement
For sub-configuration triggering of A-CSI, an indication for N sub-configurations out of L sub-configurations for a triggering state is configured in CSI-AssociatedReportConfigInfo.
No change to current CSI request field in DCI.

Conclusion
There is no consensus to support the following
· Option 1: support indication of spatial and/or transmission power adaptation in one of the following approaches (same approach for SD and PD adaptation) in addition to the agreed triggering/activation signalling
· Alt 1: MAC-CE/RRC for indication of corresponding subConfig ID that gNB has applied as adaptation
· Note: need to take the RAN2 LS in R1-2306380 into account
· Alt 2: UE specific DCI
· A new field in existing non-fallback UE specific DCI formats is introduced
· If agreed, the number of bits are to be discussed at CR stage

Agreement
· For each sub-configuration in a CSI reportConfig, for Type 1 SD adaptation only, and Type 2 SD adaptation only, support, 
· {codebookConfig (for Type 2 SD only) is common for all sub-configurations
· {reportQuantity, reportFreqConfiguration} is not configured in any sub-configuration and the legacy/original parameters are used for all sub-configurations. 
· cqi-Table is common for all sub-configurations
· for indicating # of ports in a port subset = 2, legacy IE twoTX-CodebookSubsetRestriction can be used for this subConfig in Type 1 SD.
Conclusion
· No simultaneous configuration of Type 1 SD and Type 2 SD adaptation in a same CSI report configuration
Agreement
For power domain adaptation only, 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
· Each sub-configuration contains an offset value (e.g. X) that is commonly applied to all the resources within the resource set. For a CSI-RS resource in CSI resource configuration, the PDSCH to CSI-RS EPRE offset (e.g. Y) for CSI calculation is determined based on powerControlOffset (e.g. Z) value in CSI resource configuration and the offset value configured in CSI sub-configuration in the report configuration.
· Only legacy values are applicable for the resulted power control offset values
· It is expected that the sub-configuration leads to a value no larger than power control offset value provided in CSI resource configuration

Agreement
For joint operation of SD and PD, each subConfig contains corresponding parameters for an SD adaptation and/or parameters for a PD adaptation.

Agreement
For sub-configuration triggering of SP-CSI on PUSCH report, an indication for N sub-configurations out of L sub-configurations for a triggering state is configured in CSI-SemiPersistentOnPUSCH-TriggerState.
· No change to current CSI request field in DCI.
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
Agreement
For N(>1) CSIs reporting with multiple sub-configurations without payload/complexity reduction, 
· Each CSI can be a single-part, or two-part CSI, and contains the same types of CSI parameters/quantities as legacy, when applicable/if reported;
· The mapping order of CSI fields of one sub-configuration is as legacy mapping order of CSI fields of one CSI report;
· Part 2 CSI priority reporting level follows wideband CSI first, then even subband CSI and odd subband CSI;
Agreement
For CSIs across multiple sub-configurations in one CSI reportConfig map different sub-configurations based on RAN1#114 agreement in 9.7.1
· For Part 2 priority reporting level
· Option 1: for a given band type from {wideband, even subband, odd subband}, the omission order follows the priority order determined by sub-configuration index 
Agreement (modified as shown in red in Friday session)
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.

Agreement
For Type 1 SD for multi-panel case, 
· Introduce a new mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} in R18 for FG codebookComboParameterAddition (indicating the UE supports the mixed codebook combinations in a slot)
· Note: gNB can configure either Type 1 single panel codebook or Type 1 multi-panel codebook for a sub-configuration from one or multiple sub-configurations within one CSI report configuration if a UE reports support of multi-panel operation. 


In this paper, the remaining issues of multi-CSI reporting for spatial and power domain adaptation are discussed. 
2. Remaining issues for multi-CSI reporting
2.1. Active CSI-RS resource/port counting for SD and PD adaptation
In TS38.214, the CSI-RS resource/ port counting is shown as below:
	TS 38.214
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:
-	 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.
<omitted text>


The following remaining issues on active CSI-RS resource /port counting should be discussed.
· X value
There are two alternatives of X value:
Alt1: X = L
Alt2: 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.
Based on TS 38.214, the aperiodic CSI-RS resource is active in a duration starting from the end of the PDCCH containing the CSI request to the end of the scheduled PUSCH containing the report associated with this aperiodic CSI-RS. That is, the aperiodic CSI-RS resource is active only when it is used for CSI report triggered by DCI. Thus, only the aperiodic CSI-RS resource associated with the triggered sub-configurations need to be considered in the CSI-RS resource/port counting. Hence, Alt 2 is preferred.
[bookmark: _Toc17580][bookmark: _Toc18243]Aperiodic CSI-RS resource is active in a duration starting from the end of the PDCCH containing the CSI request to the end of the scheduled PUSCH containing the report associated with this aperiodic CSI-RS.
[bookmark: _Toc23668][bookmark: _Toc16696]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.
· Definition of Ps
If X=N for aperiodic CSI-RS resource is agreed, the definition of Ps should be updated. Ps should be the number of CSI-RS ports in the s-th sub-configuration from N triggered sub-configurations, instead of all configured L sub-configurations.
[bookmark: _Toc21205][bookmark: _Toc7546]Ps should be the number of CSI-RS ports in the s-th sub-configuration from N triggered sub-configurations, instead of all configured L sub-configurations.
· Active CSI-RS resource/port counting for joint adaptation
In RAN1#114 meeting, the agreement about active CSI-RS resource/port counting is focused on SD only and PD only configuration. The case of joint spatial and power domain adaptation is not considered. 
[bookmark: _Toc26246][bookmark: _Toc8803]The active CSI-RS resources and ports counting for joint spatial and power domain adaptation is not considered.
The counting of active CSI resources and ports should consider the different configurations of sub-configurations in a CSI reporting. Thus, for joint type 1 SD spatial and power domain adaptation, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resource are counted , where P is the number of ports configured by nrofPorts, and if the s-th sub-configuration includes antenna port subset indicator(i.e., the sub-configuration corresponds to type 1 SD spatial adaptation only, or the sub-configuration corresponds to joint type 1 SD spatial and power domain adaptation ),  is the number of CSI-RS ports in the s-th sub-configuration from M sub-configurations derived from the corresponding antenna port subset indicator [port-subsetIndicator]; otherwise ( i.e., the sub-configuration corresponds to power domain adaptation only), Ps is equal to P.
For joint type 2 SD spatial and power domain adaptation, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resources are counted M × P.
[bookmark: _Toc25760][bookmark: _Toc25024]For joint type 1 SD spatial and power domain adaptation(i.e., at least one sub-configuration is configured with a CSI-RS antenna port subset indication), CSI-RS resource is counted M times and CSI-RS ports within the CSI-RS resource are counted by , where P is the number of ports configured by nrofPorts, and if the s-th sub-configuration includes antenna port subset indicator,  is the number of CSI-RS ports in the s-th sub-configuration from M sub-configurations derived from the corresponding antenna port subset indicator; otherwise, Ps is equal to P.
[bookmark: _Toc14782][bookmark: _Toc8168]For joint type 2 SD spatial and power domain adaptation (i.e., at least one sub-configuration is configured with a list of one or more CSI-RS resources), CSI-RS resource is counted M times and CSI-RS ports within the CSI-RS resource are counted by M*P.
[bookmark: _Toc28102][bookmark: _Toc29577]The following text is proposed to capture the active CSI-RS resources and ports counting for joint adaptation.
	TS38.214
5.2.1.6	CSI processing criteria
<omitted text>
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:
-	 if each at least one sub-configuration, of the M sub-configurations, is configured with a CSI-RS antenna port subset, provided by [port-subsetIndicator],
-	M × P if each at least one 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 if each sub-configuration, of the M sub-configurations, is configured with a power offset, provided by [powerOffset],
Where P is the number of ports configured by nrofPorts, if the s-th sub-configuration configured with antenna port subset indicator,  is the number of CSI-RS ports in s-th sub-configuration s from M sub-configurations derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2; otherwise, Ps=P.
<omitted text>



2.2. Restriction on CSI-RS resource configuration
In TS38.214, the restriction on CSI-RS resource configuration is shown as below.
	TS38.214
5.2.1.4.2	Report Quantity Configurations (s-TRP)
...
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- 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- 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.

	TS 38.214 
5.2.1.4.2	Report Quantity Configurations (In R17 m-TRP, the number of TPRs=1,2)
...
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:
-	each resource can contain, subject to UE capability, at most 32 CSI-RS ports. For two Resource Groups with   resources (i=1,2), if , the resource in NZP-CSI-RS-ResourceSet shall contain at most 32 CSI-RS ports; if , each resource in NZP-CSI-RS-ResourceSet shall contain at most 16 CSI-RS ports; if  , each resource in NZP-CSI-RS-ResourceSet shall contain at most 8 CSI-RS ports.

	TS 38.214 
5.2.1.4.2	Report Quantity Configurations (In R18 m-TRP, the number of TPRs=1,2,3,4)
...
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with  resources, each resource can contain, at most, 32 CSI-RS ports.


Base on the restriction on CSI-RS resource configuration for single TRP, if the number of CSI-RS resource port is 32, only one CSI-RS resource can be configured within the resource set. If the number of CSI-RS resource port is no larger than 16, the maximum number of CSI-RS resources within the resource set is 2. Otherwise, the maximum resource number is 8. This restriction will limit the flexibility of sub-configurations, especially for type 2 SD adaptation, where each sub-configuration corresponds to a different list of CSI-RS resources. To better support the multi-CSI reporting for network energy saving, this restriction should be relaxed. 
There are two options to relax the restriction.
Option 1: Use a larger threshold of the number of resources for different number of CSI-RS ports.
According to the highlight in cyan, in Release 17 m-TRP scenario where up to 2 TRPs are supported, one CSI-RS resource set can be configured with 2 resources and each contains at most 32 CSI-RS ports, or configured with 4 resources and each resource contains at most 16 CSI-RS ports. In Release 18 m-TRP scenario where the maximum number of TRPs is increased to 4. Therefore, this restriction is further relaxed accordingly. According to TS 38.214 i00, one CSI-RS resource set can be configured with 4 resources and each contains at most 32 CSI-RS ports. Therefore, similar relaxation can be considered for multi-CSI reporting when multiple sub-configurations are configured to assist NW for energy saving with different spatial and power domain adaptation patterns. 
For example, if the number of sub-configurations within a CSI report is up to 4, the associated CSI-RS resource set can be configured with up to 4 CSI-RS resources with 32 ports, and 8 CSI-RS resources with 16 ports, and 16 CSI-RS resources with 8 ports.
Option 2: Apply the restriction in sub-configuration level, instead of CSI report level.
Option 2 is a straightforward solution considering the CSI sub-reports of different sub-configurations are treated as a legacy CSI report in terms of CSI mapping and omission.
Both option 1 and option 2 can increase the flexibility in configuration of sub-configuration and network energy saving adaptation. For the relaxed restriction, a new UE capability may be needed. If UE supports the relaxed restriction, the relaxed restriction will be used, otherwise, the legacy restriction is used.
[bookmark: _Toc20475][bookmark: _Toc12361]Consider one of the following text proposals to relax the restriction in CSI-RS configuration.
	TP#1
TS 38.214
[bookmark: _Toc20318004][bookmark: _Toc29674303][bookmark: _Toc137117114][bookmark: _Toc45810578][bookmark: _Toc27299902][bookmark: _Toc11352114][bookmark: _Toc29673310][bookmark: _Toc29673169][bookmark: _Toc36645533]5.2.1.4.2	Report Quantity Configurations
<omitted text>
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- 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- Index ') for interference measurement. When a CSI report does not contain a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for the CSI-RS resource set associated with the CSI report, 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. When a CSI report contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for the CSI-RS resource set associated with the CSI report, if  CSI-RS resources are configured, each resource shall contain at most 32 CSI-RS ports, 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.
<omitted text>
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', ' cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', if a CSI report does not contain a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], then the UE is not expected to be configured with more than 8 CSI-RS resources in a CSI-RS resource set contained within a resource setting that is linked to the CSI-ReportConfig. If a CSI report contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], then the UE is not expected to be configured with more than 16 CSI-RS resources in a CSI-RS resource set contained within a resource setting that is linked to the CSI-ReportConfig.
<omitted text>

	TP#2
TS 38.214
5.2.1.4.2	Report Quantity Configurations
<omitted text>
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- 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- Index ') for interference measurement. When a CSI report does not contain a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for the CSI-RS resource set associated with the CSI report, 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. When a CSI report contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for the CSI-RS resource associated with one sub-configuration, if CSI-RS resources are associated with one sub-configuration, each resource shall contain at most 16 CSI-RS ports. If CSI-RS resources are associated with one sub-configuration, each resource shall contain at most 8 CSI-RS ports.
<omitted text>
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', ' cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', if a CSI report does not contain a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], then the UE is not expected to be configured with more than 8 CSI-RS resources in a CSI-RS resource set contained within a resource setting that is linked to the CSI-ReportConfig. If a CSI report contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], then the UE is not expected to be configured with more than 16 CSI-RS resources in a CSI-RS resource set contained within a resource setting that is linked to the CSI-ReportConfig.
<omitted text>



2.3. Configuration of codebook
· Applicable codebook type
For type 1 SD adaptation, the following was agreed
	Agreement
For a CSI report configuration with L>1, for Type 1 SD, at least when A1-2-revised is used for the associated codebook configuration, 
· Only common codebook type for PMI across sub-configurations is supported
· Codebook type-1 for PMI is supported


Only common codebook type-1 for PMI is supported for Type 1 SD adaptation. However, which codebook types are available for Type 2 SD adaptation and PD adaptation has not been discussed and should be clarified.
To simplify, only codebook type 1 for PMI is used for all spatial/power adaptation types should be supported. In previous RAN1 meeting, the mapping and dropping rules are discussed based on codebook type 1. If type 2 codebook is supported for type 2 SD adaptation or PD adaptation, more discussion will be needed (e.g., mapping and dropping rules, joint design, etc). Thus, the following is proposed.
[bookmark: _Toc9505][bookmark: _Toc27990]Clarify that only codebook type 1 for PMI is supported for type 2 SD adaptation and PD adaptation.
· Clarification on codebook subset restriction
In CodebookConfig IE, a parameter ‘typeI-SinglePanel-codebookSubsetRestriction-i2’ is used when a UE configured with higher layer parameter reportQuantity set to 'cri-RI-i1-CQI'. 
	TS 38.331
CodebookConfig ::=                                  SEQUENCE {
    codebookType                                        CHOICE {
        type1                                               SEQUENCE {
            subType                                             CHOICE {
                typeI-SinglePanel                                   SEQUENCE {
                    nrOfAntennaPorts                                    CHOICE {
                        two                                                 SEQUENCE {
                            twoTX-CodebookSubsetRestriction                     BIT STRING (SIZE (6))
                        },
                        moreThanTwo                                         SEQUENCE {
                            n1-n2                                               CHOICE {
                                two-one-TypeI-SinglePanel-Restriction               BIT STRING (SIZE (8)),
                                two-two-TypeI-SinglePanel-Restriction               BIT STRING (SIZE (64)),
                                four-one-TypeI-SinglePanel-Restriction              BIT STRING (SIZE (16)),
                                three-two-TypeI-SinglePanel-Restriction             BIT STRING (SIZE (96)),
                                six-one-TypeI-SinglePanel-Restriction               BIT STRING (SIZE (24)),
                                four-two-TypeI-SinglePanel-Restriction              BIT STRING (SIZE (128)),
                                eight-one-TypeI-SinglePanel-Restriction             BIT STRING (SIZE (32)),
                                four-three-TypeI-SinglePanel-Restriction            BIT STRING (SIZE (192)),
                                six-two-TypeI-SinglePanel-Restriction               BIT STRING (SIZE (192)),
                                twelve-one-TypeI-SinglePanel-Restriction            BIT STRING (SIZE (48)),
                                four-four-TypeI-SinglePanel-Restriction             BIT STRING (SIZE (256)),
                                eight-two-TypeI-SinglePanel-Restriction             BIT STRING (SIZE (256)),
                                sixteen-one-TypeI-SinglePanel-Restriction           BIT STRING (SIZE (64))
                            },
                            typeI-SinglePanel-codebookSubsetRestriction-i2      BIT STRING (SIZE (16))        OPTIONAL    -- Need R
                        }
                    },
                    typeI-SinglePanel-ri-Restriction                    BIT STRING (SIZE (8))
                },
...

	TS 38.214
[bookmark: _Toc29673181][bookmark: _Toc45810590][bookmark: _Toc137117127][bookmark: _Toc20318014][bookmark: _Toc27299912][bookmark: _Toc11352124][bookmark: _Toc29673322][bookmark: _Toc29674315][bookmark: _Toc36645545]5.2.2.2.1	Type I Single-Panel Codebook
...
For UE configured with higher layer parameter reportQuantity set to 'cri-RI-i1-CQI', the bitmap parameter typeI-SinglePanel-codebookSubsetRestriction-i2 forms the bit sequence , where  is the LSB and  is the MSB. The bit  is associated with precoders corresponding to codebook index . When  is zero, the randomly selected precoder for CQI calculation is not allowed to correspond to any precoder associated with the bit . 


For Type 1 SD only adaptation, a codebook subset restriction is configured in each sub-configuration. One thing should be clarified is that whether the codebook subset restriction configured in each sub-configuration also includes parameter ‘typeI-SinglePanel-codebookSubsetRestriction-i2’.
According to TS38.214, one bit in ‘typeI-SinglePanel-codebookSubsetRestriction-i2’ is associated with a codebook index i2. The number of i2 is determined by codebookmode, N2, number of ports, number of layers. If reportQuantity ‘cri-RI-i1-CQI’ is supported for multi-CSI report, per sub-configuration of ‘typeI-SinglePanel-codebookSubsetRestriction-i2’ configuration should be supported.
[bookmark: _Toc21708][bookmark: _Toc1844]If reportQuantity ‘cri-RI-i1-CQI’ is supported for multi-CSI report, per sub-configuration of ‘typeI-SinglePanel-codebookSubsetRestriction-i2’ configuration should be supported for Type 1 SD adaptation.

· Configuration of CodebookConfig
	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



According to the agreements, codebook subset restriction, ri restriction, n1, n2, can be configured separately in sub-configuration for Type 1 SD only. Thus, these parameters do not need to be configured in CodebookConfig in CSI-ReportConfig. For type 2 SD/PD, the parameters releated to codebook are common to all the sub-configurations, these parameters can be configured in CodebookConfig in CSI-ReportConfig, instead of per sub-configuration.
However, when joint type 1 SD and PD are configured, whether the codebook subset restriction, ri restriction, n1, and n2 need to be configured in CodebookConfig has not been discussed and should be clarified.
[image: ]
CSI-ReportConfig
For a joint Type 1 SD and PD adaptation CSI report configuration, each sub-configuration corresponds to one of Type 1 SD adaptation only, PD adaptation only, or joint Type 1 SD and PD adaptation. If a sub-configuration only contains parameters of Type 1 SD, the corresponding CSI calculation doesn’t need codebook parameters configured in CodebookConfig. It is the same for a sub-configuration contains parameters of both Type 1 SD and PD adaptation. However, if a sub-configuration only contains parameters of PD adaptation, the CSI calculation of the sub-configuration needs the codebook parameters configured in CodebookConfig, and these parameters should be configured in CodebookConfig IE.
To this end, considering all the possible CSI report configurations for different SD/PD adaptation, the CodebookConfig should be configured as legacy in the CSI report configuration if at least one of sub-configuration is not configured with port antenna subset indication; otherwise(i.e., for Type 1 SD adaptation only), the codebook subset restriction, ri restriction, n1 and n2 should be configured separately in each sub-configuration, these parameters do not need to be configured in CodebookConfig in the CSI report configuration.
[bookmark: _Toc1465][bookmark: _Toc4384]For a CSI report configuration, if all the sub-configurations are configured with port antenna subset indication, the codebook subset restriction, ri restriction, n1 and n2 should be configured separately in each sub-configuration, instead of being configured in CodebookConfig in the CSI report configuration; otherwise, the CodebookConfig should be configured as legacy in the CSI report configuration.

2.4. Remaining issues on TS38.212 
2.4.1. Mapping order of Part 2 subband
In RAN1#114 meeting, the agreed mapping order of multi-CSI reporting is shown as below.
	Agreement
For N(>1) CSIs reporting with multiple sub-configurations without payload/complexity reduction, 
· Each CSI can be a single-part, or two-part CSI, and contains the same types of CSI parameters/quantities as legacy, when applicable/if reported;
· The mapping order of CSI fields of one sub-configuration is as legacy mapping order of CSI fields of one CSI report;
· Part 2 CSI priority reporting level follows wideband CSI first, then even subband CSI and odd subband CSI;


The mapping order of Part 2 subband CSI can be interpreted as the following two options.
Option 1: odd sub-band CSI of all sub-configurations in one multi-CSI reporting are mapped after all even sub-band CSI in one multi-CSI reporting.
[image: ]
Option 1: Part 2 subband CSI mapping order
Option 2: for each sub-configuration, the mapping order is the same as legacy mapping order.
[image: ]
Option 2: Part 2 subband CSI mapping order
It is understood that both options can work. However, option 2 is legacy mapping order, which is compatible with the legacy implementation and more consistent with the principle to treat one sub-CSI report as legacy CSI report. Therefore, option 2 is preferred.
[bookmark: _Toc10302][bookmark: _Toc12310]For mapping order of Part 2 subband CSI, option 2 is suggested, i.e., reusing legacy mapping order for each sub-configuration.
2.4.2. Referred CSI mapping order for CSI sub-reports
As shown in the following texts in TS 38.212[2], CSI report #n is replaced by CSI sub-report # n in multiple tables. However, the exact applicable tables for sub-report should be discussed.
	[bookmark: _Toc36046295][bookmark: _Toc36045889][bookmark: _Toc36046149][bookmark: _Toc45209212][bookmark: _Toc26467194][bookmark: _Toc29326549][bookmark: _Toc51852385][bookmark: _Toc19798723][bookmark: _Toc29327699][bookmark: _Toc129874460]TS 38.212
6.3.1.1.2	CSI only
...
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 with CSI sub-report #n. 
...
[bookmark: _Toc19798739][bookmark: _Toc29327715][bookmark: _Toc36046311][bookmark: _Toc45209228][bookmark: _Toc36046165][bookmark: _Toc51852401][bookmark: _Toc29326565][bookmark: _Toc129874479][bookmark: _Toc26467210][bookmark: _Toc36045905]6.3.2.1.2	CSI
...
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 with CSI sub-report #n. 




As discussed in section 2.3 and 2.4.1, multi-CSI reporting is proposed to be restricted in Type 1 codebook type and reusing legacy mapping order. Thus, the following tables in subclause 6.3.1.1.2 should be applied to multi-CSI reporting.
Table 6.3.1.1.2-7: Mapping order of CSI fields of one CSI report, pmi-FormatIndicator=widebandPMI and cqi-FormatIndicator=widebandCQI or reportQuantity set to 'cri-RI-CQI' and cqi-FormatIndicator=widebandCQI, 
Table 6.3.1.1.2-9: Mapping order of CSI fields of one CSI report, CSI part 1, pmi-FormatIndicator= subbandPMI or cqi-FormatIndicator=subbandCQI, 
Table 6.3.1.1.2-10: Mapping order of CSI fields of one CSI report, CSI part 2 wideband, pmi-FormatIndicator= subbandPMI or cqi-FormatIndicator=subbandCQI, 
Table 6.3.1.1.2-11: Mapping order of CSI fields of one CSI report, CSI part 2 subband, pmi-FormatIndicator= subbandPMI or cqi-FormatIndicator=subbandCQI, 
For the other tables, they are used for m-TRP or SINR/RSRP report. There is no agreement on supporting these reporting, so they cannot be applied for multi-CSI reporting.
[bookmark: _Toc7964][bookmark: _Toc30094]Multi-CSI reporting does not apply to m-TRP or SINR/RSRP report.
Similarly, the following tables in subclause 6.3.2.1.2 should be applied to multi-CSI reporting.
Table 6.3.2.1.2-3: Mapping order of CSI fields of one CSI report, CSI part 1
Table 6.3.2.1.2-4: Mapping order of CSI fields of one CSI report, CSI part 2 wideband
Table 6.3.2.1.2-5: Mapping order of CSI fields of one CSI report, CSI part 2 subband
[bookmark: _Toc9095][bookmark: _Toc13612]The following text is proposed.
	TS 38.212
6.3.1.1.2	CSI only
<omitted text>
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 6.3.1.1.2-7, 6.3.1.1.2-9, 6.3.1.1.2-10, 6.3.1.1.2-11, with CSI sub-report #n. 
<omitted text>
6.3.2.1.2	CSI
<omitted text>
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 6.3.2.1.2-3, 6.3.2.1.2-4, 6.3.2.1.2-5, with CSI sub-report #n. 




2.5. Dropping rule for CSI report
· Part 2 wideband CSI
In RAN1#114 meeting, the following dropping rule for part 2 CSI report was agreed. 
	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
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 


	TS 38.214
[bookmark: _Toc29674325][bookmark: _Toc11352132][bookmark: _Toc29673191][bookmark: _Toc20318022][bookmark: _Toc27299920][bookmark: _Toc45810600][bookmark: _Toc130409802][bookmark: _Toc29673332][bookmark: _Toc36645555]5.2.3	CSI reporting using PUSCH
...



When CSI reporting on PUSCH comprises two parts, the UE may omit a portion of the Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where  is the number of CSI reports configured to be carried on the PUSCH. Priority 0 is the highest priority and priority  is the lowest priority and the CSI report n corresponds to the CSI report with the nth smallest Prii,CSI(y,k,c,s) value among the  CSI reports as defined in Clause 5.2.5. The subbands for a given CSI report n indicated by the higher layer parameter csi-ReportingBand with value '1' are numbered continuously in increasing order with the lowest subband of csi-ReportingBand with value set to '1' as subband 0. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level, except when the corresponding CSI report contains multiple Part 2 CSIs each of which corresponding to a sub-configuration from a list of sub-configurations contained in the CSI-ReportConfig as described in Clause 5.2.1.1.  
...
-	For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a corresponding CSI report  which contains one or more CSIs, omission of Part 2 CSI is done at a sub-configuration level within the same priority level defined by Table 5.2.3-1 where a sub-configuration with an index, provided by [csi-ReportSubConfigID], with lower value has higher priority.



However, the details of omission of Part 2 wideband is not clear and should be further discussed. In legacy specification, Part 2 widebands in all CSI reports have the same priority (i.e., priority 0) and are dropped together. According to the agreement and TS38.214[3], there are two different understandings about Part 2 wideband omission.
Option 1: Same as legacy rule, Part 2 widebands in all CSI reports have the same priority and are dropped simultaneously shown as below.
[image: ]
Option 1: Same as legacy rule
Option 2: Part 2 widebands in mutli-CSI report is dropped at subConfig level.
For option 2, it should clarity how to drop the part 2 wideband CSI reports in the case that multiple CSI reports are mapped in one report instance and some of these CSI reports are not configured with sub-configurations (i.e., legacy CSI report).
[image: ]
Option 2: Part 2 widebands in mutli-CSI report is dropped at subConfig level
[bookmark: _Toc11821][bookmark: _Toc304]The dropping method of Part 2 wideband should be clarified.
· Part 1 CSI
Except for Part 2 CSI, whether or not part 1 can be dropped also needs to be discussed. In legacy specification, CSI dropping is implemented according to the priority value shown as below.
	38.214
[bookmark: _Toc29673192][bookmark: _Toc20318023][bookmark: _Toc45810601][bookmark: _Toc36645556][bookmark: _Toc130409803][bookmark: _Toc11352133][bookmark: _Toc29674326][bookmark: _Toc27299921][bookmark: _Toc29673333]5.2.4	CSI reporting using PUCCH
...
A UE is not expected to report CSI with a total number of UCI bits and CRC bits larger than 115 bits when configured with PUCCH format 4. For CSI reports transmitted on a PUCCH, if all CSI reports consist of one part, the UE may omit a portion of CSI reports. Omission of CSI is according to the priority order determined from the Prii,CSI(y,k,c,s) value as defined in Clause 5.2.5. CSI report is omitted beginning with the lowest priority level until the CSI report code rate is less or equal to the one configured by the higher layer parameter maxCodeRate.


For multi-CSI report, a CSI report contains multiple CSIs for multiple sub-configurations, and the dropping rules have the following two options.
Option 1: dropping Part 1 CSI of all the sub-configurations in one CSI report together
Option 2: dropping Part 1 CSI according to the sub-configuration level.
In option 1, all the useful CSI information will be dropped. However, similar as the agreed rule for part 2 CSI, Option 2 has finer granularity for CSI omission and may retain some CSI information. Considering Part 1 CSI including RIs, CRIs, CQIs for the first codeword that are more important, and applying different dropping rules for part 1 and part 2 CSI is not friendly to both UE and gNB implementation. Thus, part 1 CSI should be dropped at sub-configuration level, i.e., option 2 is suggested.
[bookmark: _Toc24957][bookmark: _Toc14331]Dropping of Part 1 CSI report according to the sub-configuration level is suggested. The following text is proposed.
	38.214
5.2.4	CSI reporting using PUCCH
...
A UE is not expected to report CSI with a total number of UCI bits and CRC bits larger than 115 bits when configured with PUCCH format 4. For CSI reports transmitted on a PUCCH, if all CSI reports consist of one part, the UE may omit a portion of CSI reports. Omission of CSI is according to the priority order determined from the Prii,CSI(y,k,c,s) value as defined in Clause 5.2.5. For a CSI-ReportConfig containing a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a given CSI report which contains one or more CSIs, omission of CSI is done at a sub-configuration level, where a sub-configuration with an index, provided by [csi-ReportSubConfigID], with lower value has higher priority. CSI report is omitted beginning with the lowest priority level until the CSI report code rate is less or equal to the one configured by the higher layer parameter maxCodeRate.


2.6. Port index ordering for CSI calculation
In RAN1#114 meeting, the following CR is endorsed.
	-	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: _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].


One remaining issue is that whether the antenna port indexes [3000 + p(0), …, 3000 + p(P – 1)] need to be re-indexed to [3000, 3001, ...., 3000+P-1].
For type 1 SD, a CSI-RS configured with a larger number of ports (e.g., N) is transmitted over [3000, 3001, ..., 3000+N-1] ports. For some sub-configurations with port-subsetIndicator, the corresponding CSI is calculated using a subset of the N ports. If the port indexes are re-indexed, the understanding of which ports are used to calculate the CQI may be ambiguous. Moreover, the discontinuous indexes do not affect the CSI calculation. Hence, the antenna port indexes do not need to be re-ordered.
[bookmark: _Toc23289][bookmark: _Toc12995]The antenna port indexes [3000 + p(0), …, 3000 + p(P – 1)] do not need to be re-ordered to [3000, 3001, ...., 3000+P-1].

2.7. PUCCH resource
	38.331
6.3.2 Radio resource control information elements
...
CSI-ReportConfig ::= SEQUENCE {
...
semiPersistentOnPUCCH SEQUENCE {
reportSlotConfig CSI-ReportPeriodicityAndOffset,
pucch-CSI-ResourceList SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource
},


As described in the specification of TS 38.331, a pucch-CSI-ResourceList is configured for a SP CSI report if the SP CSI is reported on PUCCH. The maximum number of bits that the PUCCH resource can carry is fixed. However, for multi-CSI using SP CSI report, N out of L sub-configurations can be selected, and different values of N result in different numbers of sub-configurations which need to feedback CSIs. This would finally lead to a large range of payload for one CSI report. Secondly, configuring a suitable PUCCH resource for all potential combinations becomes difficult. For example, if the PUCCH resource is configured for the payload of CSIs of L sub-configurations, when N<L sub-configurations is selected via MAC CE, the configured PUCCH resource is over-provision which causes resource waste. If the PUCCH resource is configured for a small N, many CSIs may be omitted when the resource is not enough for the CSI report. Therefore, in order to better adapt to different number of sub-configurations, a PUCCH resource adaptation method can be considered.
[bookmark: _Toc21776][bookmark: _Toc19367]For SP-CSI report, a fixed PUCCH resource is difficult to well match with the variable numbers of sub configurations.
	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] 
-	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 


In legacy specification, UE can be configured with at most 2 PUCCH resources by high layer signaling multi-CSI-PUCCH-ResourceList. Similar to the legacy method, gNB can configure multiple PUCCH resources in a CSI-ReportConfig. In RAN1#114 meeting, the following options are proposed
Option 1: PUCCH resource is determined according to the number of activated subConfigs
Option 2: PUCCH resource is determined according to the CSI payload corresponding to all activated subConfigs
[Option 3: PUCCH resource is determined according to explicit MAC-CE indication]
All the options can solve the problem. However, in current TS38.213, the selection of PUCCH resource is determined according to the payload. Thus, option 2 is preferred.

2.8. RRC signaling
· Sub-configuration
As discussed in section 2.3, whether the codebook subset restriction, ri restriction, n1, n2, needs to be configured in CodebookConfig, if a sub-configuration of type 1 SD is configured should be clarified. And the following is proposed.
	RAN2 Parent IE
	Parameter name in the spec
	Description

	CSI-ReportConfig
	csi-ReportSubConfig
	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. 
Note 3: For a CSI report configuration, if all the sub-configurations are configured with port antenna subset indication, the codebook subset restriction, ri restriction, n1, n2, do not need to be configured in CodebookConfig in the CSI report configuration; otherwise, the CodebookConfig is configured as legacy in the CSI report configuration.




In RAN1#114 meeting, there are two alternatives of RRC signaling for triggering AP/SP CSI reporting shown as below. 
	RAN2 Parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value range

	
	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
	[listOfCSI-ReportSubConfigIDsPerCSIReportConfigIDPerSPCSITriggerState]
	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
	[listOfCSI-ReportSubConfigIDsPerCSIReportConfigIDPerAPCSITriggerState]
	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


	Agreement
For sub-configuration triggering of A-CSI, an indication for N sub-configurations out of L sub-configurations for a triggering state is configured in CSI-AssociatedReportConfigInfo.
No change to current CSI request field in DCI.
Agreement
For sub-configuration triggering of SP-CSI on PUSCH report, an indication for N sub-configurations out of L sub-configurations for a triggering state is configured in CSI-SemiPersistentOnPUSCH-TriggerState.
· No change to current CSI request field in DCI.


According to the RAN1 agreement, we think only using enhancement on existing two RRC signaling (yellow highlighted) is enough. There is no need to introduce other RRC signalings.
To this end, we have the following suggestions on the RRC parameter list.
Add the following note in the description of “csi-ReportSubConfig”.
“Note 3: For a CSI report configuration, if all the sub-configurations are configured with port antenna subset indication, the codebook subset restriction, ri restriction, n1, n2, do not need to be configured in CodebookConfig in the CSI report configuration; otherwise, the CodebookConfig is configured as legacy in the CSI report configuration.”
Remove the following two new IEs.
 “[listOfCSI-ReportSubConfigIDsPerCSIReportConfigIDPerSPCSITriggerState]”, “[listOfCSI-ReportSubConfigIDsPerCSIReportConfigIDPerAPCSITriggerState]”.

3. Conclusion
In this contribution, we discuss the network energy saving techniques in spatial and power domain and have the following observations and proposals.
Observation 1: Aperiodic CSI-RS resource is active in a duration starting from the end of the PDCCH containing the CSI request to the end of the scheduled PUSCH containing the report associated with this aperiodic CSI-RS.
Observation 2: The active CSI-RS resources and ports counting for joint spatial and power domain adaptation is not considered.
Observation 3: For SP-CSI report, a fixed PUCCH resource is difficult to well match with the variable numbers of sub configurations.

Proposal 1: 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 2: Ps should be the number of CSI-RS ports in the s-th sub-configuration from N triggered sub-configurations, instead of all configured L sub-configurations.
Proposal 3: For joint type 1 SD spatial and power domain adaptation(i.e, at least one sub-configuration is configured with a CSI-RS antenna port subset indication), CSI-RS resource is counted M times and CSI-RS ports within the CSI-RS resource are counted by, where P is the number of ports configured by nrofPorts, and if the s-th sub-configuration includes antenna port subset indicator,  is the number of CSI-RS ports in the s-th sub-configuration from M sub-configurations derived from the corresponding antenna port subset indicator; otherwise, Ps is equal to P.
For joint type 2 SD spatial and power domain adaptation(i.e, at least one sub-configuration is configured with a list of one or more CSI-RS resources), CSI-RS resource is counted M times and CSI-RS ports within the CSI-RS resource are counted by M*P.
Proposal 4: The following text is proposed to capture the active CSI-RS resources and ports counting for joint adaptation.
	TS 38.214
5.2.1.6	CSI processing criteria
<omitted text>
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:
-	 if each at least one sub-configuration, of the M sub-configurations, is configured with a CSI-RS antenna port subset, provided by [port-subsetIndicator],
-	M × P if each at least one 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 if each sub-configuration, of the M sub-configurations, is configured with a power offset, provided by [powerOffset],
Where P is the number of ports configured by nrofPorts, if the s-th sub-configuration configured with antenna port subset indicator,  is the number of CSI-RS ports in s-th sub-configuration s from M sub-configurations derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2; otherwise, Ps=P.
<omitted text>



Proposal 5: Consider one of the following text proposals to relax the restriction in CSI-RS configuration.
	TP#1
TS 38.214
5.2.1.4.2	Report Quantity Configurations
<omitted text>
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- 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- Index ') for interference measurement. When a CSI report does not contain a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for the CSI-RS resource set associated with the CSI report, 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. When a CSI report contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for the CSI-RS resource set associated with the CSI report, if  CSI-RS resources are configured, each resource shall contain at most 32 CSI-RS ports, 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.
<omitted text>
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', ' cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', if a CSI report does not contain a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], then the UE is not expected to be configured with more than 8 CSI-RS resources in a CSI-RS resource set contained within a resource setting that is linked to the CSI-ReportConfig. If a CSI report contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], then the UE is not expected to be configured with more than 16 CSI-RS resources in a CSI-RS resource set contained within a resource setting that is linked to the CSI-ReportConfig.
<omitted text>

	TP#2
TS 38.214
5.2.1.4.2	Report Quantity Configurations
<omitted text>
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- 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- Index ') for interference measurement. When a CSI report does not contain a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for the CSI-RS resource set associated with the CSI report, 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. When a CSI report contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for the CSI-RS resource associated with one sub-configuration, if CSI-RS resources are associated with one sub-configuration, each resource shall contain at most 16 CSI-RS ports. If CSI-RS resources are associated with one sub-configuration, each resource shall contain at most 8 CSI-RS ports.
<omitted text>
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', ' cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', if a CSI report does not contain a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], then the UE is not expected to be configured with more than 8 CSI-RS resources in a CSI-RS resource set contained within a resource setting that is linked to the CSI-ReportConfig. If a CSI report contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], then the UE is not expected to be configured with more than 16 CSI-RS resources in a CSI-RS resource set contained within a resource setting that is linked to the CSI-ReportConfig.
<omitted text>



Proposal 6: Clarify that only codebook type 1 for PMI is supported for type 2 SD adaptation and PD adaptation.
Proposal 7: If reportQuantity ‘cri-RI-i1-CQI’ is supported for multi-CSI report, per sub-configuration of ‘typeI-SinglePanel-codebookSubsetRestriction-i2’ configuration should be supported for Type 1 SD adaptation.
Proposal 8: For a CSI report configuration, if all the sub-configurations are configured with port antenna subset indication, the codebook subset restriction, ri restriction, n1 and n2 should be configured separately in each sub-configuration, instead of being configured in CodebookConfig in the CSI report configuration; otherwise, the CodebookConfig should be configured as legacy in the CSI report configuration.
Proposal 9: For mapping order of Part 2 subband CSI, option 2 is suggested, i.e., reusing legacy mapping order for each sub-configuration.
Proposal 10: Multi-CSI reporting does not apply to m-TRP or SINR/RSRP report.
Proposal 11: The following text is proposed.
	TS 38.212
6.3.1.1.2	CSI only
<omitted text>
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 6.3.1.1.2-7, 6.3.1.1.2-9, 6.3.1.1.2-10, 6.3.1.1.2-11, with CSI sub-report #n. 
<omitted text>
6.3.2.1.2	CSI
<omitted text>
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 6.3.2.1.2-3, 6.3.2.1.2-4, 6.3.2.1.2-5, with CSI sub-report #n. 




Proposal 12: The dropping method of Part 2 wideband should be clarified.
Proposal 13: Dropping of Part 1 CSI report according to the sub-configuration level is suggested.The following text is proposed.
	38.214
5.2.4	CSI reporting using PUCCH
...
[bookmark: _GoBack]A UE is not expected to report CSI with a total number of UCI bits and CRC bits larger than 115 bits when configured with PUCCH format 4. For CSI reports transmitted on a PUCCH, if all CSI reports consist of one part, the UE may omit a portion of CSI reports. Omission of CSI is according to the priority order determined from the Prii,CSI(y,k,c,s) value as defined in Clause 5.2.5. For a CSI-ReportConfig containing a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a given CSI report which contains one or more CSIs, omission of CSI is done at a sub-configuration level, where a sub-configuration with an index, provided by [csi-ReportSubConfigID], with lower value has higher priority. CSI report is omitted beginning with the lowest priority level until the CSI report code rate is less or equal to the one configured by the higher layer parameter maxCodeRate.



Proposal 14: The antenna port indexes [3000 + p(0), …, 3000 + p(P – 1)] do not need to be re-ordered to [3000, 3001, ...., 3000+P-1].
Proposal 15：Add the following note in the description of “csi-ReportSubConfig”.
“Note 3: For a CSI report configuration, if all the sub-configurations are configured with port antenna subset indication, the codebook subset restriction, ri restriction, n1, n2, do not need to be configured in CodebookConfig in the CSI report configuration; otherwise, the CodebookConfig is configured as legacy in the CSI report configuration.”
Proposal 16: Remove the following two new IEs.
 “[listOfCSI-ReportSubConfigIDsPerCSIReportConfigIDPerSPCSITriggerState]”, “[listOfCSI-ReportSubConfigIDsPerCSIReportConfigIDPerAPCSITriggerState]”.

4. References
[bookmark: _Ref17466]Chair’s notes RAN1#114
TS 38.212 V18.0.0
TS 38.214 V18.0.0
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