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Introduction
The current version of the CSI framework has evolved over time in RAN1. The main agreements for CSI framework was achieved in RAN1#87 and RAN1#87AH1 in Spokane. The agreed CSI framework is quite flexible and includes three levels of resource definitions: the resource, the ResourceSet and the ResourceSetting. The ReportSettings are separately defined and are connected to the ResourceSettings via a separate MeasurementSetting which defines a number of links, where each links connects one ReportSetting with one ResourceSetting and additionally indicates if the ResourceSetting is for measurement of channel or interference.
When these agreements were made, the exact functionality and mechanisms of the CSI framework had not yet been decided. Since then, the desired functionality of the CSI framework has been settled and the mechanisms, e.g. for triggering of aperiodic reports and resources, have been defined. That is, RAN1 now has a clear understanding of what functionality the CSI framework should have. Currently, the CSI framework ASN.1 structure is under review in RAN2 (email discussion [NR-AH1801#20]). Issues have been raised that the structure given by RAN1 is too complicated for ASN.1 implementation and that it is desired that the CSI framework structure is expressed in a more straightforward way, while maintaining the same functionality agreed in RAN1.
In this contribution, we review the CSI framework structure, compare it to the agreed CSI framework functionality, and propose simplifications to the structure that more appropriately captures the agreed functionality in RAN1, with the intention to guide RAN2 in how the RRC parameter structure can be modified to simplify ASN.1 implementation while still maintaining the agreed functionality in RAN1.
Observations on CSI framework
In the current implementation of the CSI framework, each CSI Report Setting has a fixed link to either 1,2 or 3 ResourceSettings. Periodic and semi-persistent ResourceSettings contains a single set of NZP CSI-RS (or CSI-IM) resources. Aperiodic ResourceSettings, can contain more than one NZP CSI-RS (or CSI-IM) resource set, but only one of the sets (per ResourceSetting) is selected to be used for the report in the aperiodic trigger state definition.
[bookmark: _Toc506571852]As only one set is used at a time, one level of hierarchy can be skipped and ReportSettings can be linked directly to the resources in a ResourceSetting
The motivation for explicitly defining the links between the ReportSettings and ResourceSettings was that different links could be triggered for the same report and resources, for instance to support DPS/DPB type of CSI calculations where the NZP CSI-RS for one TRP could be measured as channel in one reporting trigger and interference in another reporting trigger. Thus, the intention for explicitly defining the links was that it was the links that were triggered by the aperiodic triggering states. However, RAN1 chose another approach for defining aperiodic trigger states where ReportSettings are triggered directly (using a fixed linkage). To achieve flexibility in selecting different CSI-RS resources for different trigger states, different CSI-RS resource sets (rather than ResourceSettings) are instead indicated in the trigger state definition. Thus, in the current agreed framework, explicitly defining links in the MeasurmentSetting serves no purpose and it only makes the RRC parameter structure more difficult to understand, as it is not clear which CSI-RS / CSI-IM resources are connected to a CSI report. It is also difficult to refer to the configuration in 38.214. A more straightforward approach is to define the linkage to the ResourceSettings for channel and interference measurement directly in the ReportSetting itself.
[bookmark: _Toc506571853]Explicitly defining links between ReportSettings and ResourceSettings in the MeasurmentSetting serves no functional purpose and only makes the RRC structure more abstruse 
Proposal for simplified CSI framework
Based on the observations in the previous section, we propose to refine the CSI framework as follows to simplify ASN.1 implementation while still maintaining all agreed functionality.
Proposal:
· ResourceSet is merged into ResourceSetting which now contains
· Either a list of one or more NZP CSI-RS resource IDs, a list of one or more CSI-IM resource IDs or a list of SSB resource IDs
· A ResourceSettingID to identify the ResourceSettting
· Associated time-domain behaviour (A / SP / P)
· A periodic ReportSetting contains references to the following:
· A periodic NZP-based or SSB-based ResourceSetting for channel measurement
· (Optionally) A periodic CSI-IM-based ResourceSetting for interference measurement
· (Optionally) A  periodic NZP-based ResourceSetting for interference measurement
· A semi-persistent ReportSetting contains references to the following:
· A trigger state ID   (for PUSCH-based ReportSetting only)
· A periodic/semi-persistent NZP-based (or periodicSSB-based) ResourceSetting for channel measurement
· (Optionally) A periodic/semi-persistent CSI-IM-based ResourceSetting for interference measurement
· (Optionally) A periodic/semi-persistent NZP-based ResourceSetting for interference measurement
· An aperiodic ReportSetting contains a list of “trigger points”
· Each trigger point contains:
· A trigger state ID  associating the trigger point to a trigger state
· References to the following:
· A periodic/semi-persistent/aperiodic NZP-based (or periodic SSB-based)  ResourceSetting for channel measurement
· For aperiodic NZP-based ResourceSetting, a list of QCL-Info is also given
· (Optionally) A reference to a periodic/semi-persistent/aperiodic CSI-IM-based ResourceSetting for interference measurement
· (Optionally) A reference to a periodic/semi-persistent/aperiodic NZP-based ResourceSetting for interference measurement
· For aperiodic NZP-based ResourceSetting, a list of QCL-Info is also given
· Note: The aperiodic triggering states are implicitly defined via the lists of trigger points in the aperiodic ReportSettings and no explicit trigger state definition is needed

The simplified CSI framework is illustrated in Figure 1 and the trigger state definition is illustrated in Figure 2.


[bookmark: _Ref506464468]Figure 1: Illustration of simplified CSI framework



 Figure 2: Illustration of implicit trigger state definition. Trigger state #2 triggers both CSI Report #1 (with CMR #1, NZP IMR #2, CSI-IM #7) and CSI Report #2 (with CMR #6, NZP IMR #5, CSI-IM #10).
Removal of duplication between TS 38.214 and TS 38.331
As also addressed in our contribution to RAN1#91AH [1], in Clause 5.2 of TS38.214 there are some descriptions of the CSI framework RRC parameter IE structures.  Given that this information is specified in TS38.331 by the ASN.1 structure and so are the parameter name descriptions, we propose to remove such descriptions from TS 38.214.  This will not only remove duplicated specifications but will also reduce the risk of misalignment between TS 38.214 and TS 38.331. By removing the duplicate description, the RAN1 spec impact of the proposal in the previous section can be minimized and references can be made directly to RRC parameters defined in 38.331.
[bookmark: _Toc503518202][bookmark: _Toc503553119][bookmark: _Toc506571854]The current version of 38.214 contains descriptions of RRC parameters for CSI framework that are also described in 38.331
So, we have the following proposal:

Proposal:
· [bookmark: _Toc503518340][bookmark: _Toc503553120][bookmark: _Toc506464279]Remove duplicate description of the CSI framework RRC parameter IE structures from TS 38.214


Text Proposal
The following TP shows the necessary changes needed to capture the simplified CSI framework in 38.214.  Note that the below text proposal assumes that aperiodic triggering states are explicitly defined.

%%%%%%%%%%%%%%%%%%%%%%%%%  Start of TP     %%%%%%%%%%%%%%%%%%%%%%%%
[bookmark: _Toc501048174][bookmark: _Hlk506993541]5.1.6.1.1	CSI-RS for tracking
A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of a CSI-RS resource setting for tracking, and receive the higher layer parameter TRS-INFO set as ‘ON’.
If a UE is configured with the higher layer parameter TRS-INFO set as 'ON', the UE shall assume the antenna port with the same port index of the configured NZP CSI-RS resources in the CSI-RS resource setting is same. For frequency range 1, the UE may be configured with a CSI-RS resource setting of four periodic CSI-RS resources in two consecutive slots with two periodic CSI-RS resources in each slot. For frequency range 2 the UE may be configured with a CSI-RS resource setting of two periodic CSI-RS resources in one slot or with a CSI-RS resource setting of four periodic CSI-RS resources in two consecutive slots with two periodic CSI-RS resources in each slot. 
The periodic CSI-RS resources in the CSI-RS resource setting with higher layer parameter TRS-INFO set as ‘ON’ have the same periodicity, bandwidth and subcarrier location.

%%%%%%%%%%%%%%%%%%%% Unchanged parts omitted %%%%%%%%%%%%%%%%%%%%%%%%

[bookmark: _Toc501048179]5.2.1	Channel state information framework
[bookmark: _Hlk500777975]The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB. CSI may consist of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), CSI-RS resource indicator (CRI), layer indication (LI), rank indication (RI) and/or and L1-RSRP.
For CQI, PMI, CRI, LI, RI, L1-RSRP, a UE is configured by higher layers with N≥1 ReportConfig Reporting Settings, M≥1 ResourceConfig Resource Settings, and a single MeasConfig measurement setting containing L≥1 Links. A MeasConfig contains a list of reporting configurations (ReportConfigList), a list of resource configurations (ResourceConfigList), a list of link configurations (MeasLinkConfigList) and a list of trigger states (ReportTrigger).	Comment by Author: This will be part of 38.331 and can be deleted from 38.214 to avoid spec duplication.
[bookmark: _Toc501048180]5.2.1.1	Reporting settings
Each Reporting Setting ReportConfig is associated with a single downlink BWP (indicated by higher layer parameter bandwidthPartId) and contains the reported parameter(s) for one CSI reporting band.: CSI Type (I or II) if reported, codebook configuration including codebook subset restriction, time-domain behavior, frequency granularity for CQI and PMI, measurement restriction configurations, the layer indicator (LI), the reported L1-RSRP parameter(s), CRI, and SSBRI (SSB Resource Indicator). Each ReportConfig contains a ReportConfigID to identify the ReportConfig, a ReportConfigType to specify the time domain behavior of the report (either aperiodic, semi-persistent, or periodic), a ReportQuantity to indicate the CSI-related or L1-RSRP-related quantities to report, a ReportFreqConfiguration to indicate the reporting granularity in the frequency domain. For periodic/semi-persistent reporting, a ReportConfig contains a ReportSlotConfig to specify the periodicity and slot offset. For aperiodic reporting, a ReportConfig contains an AperiodicReportSlotOffset to specify a set of allowed values of the timing offset for aperiodic reporting (a particular value is indicated in DCI). The ReportFreqConfiguration contains parameters to enable configuration of at least subband or wideband PMI and CQI reporting separately. The ReportConfig can also contain MeasRestrictionConfig-time-channel to specify parameters to enable configuration of time domain measurement restriction for channel. The ReportConfig can also contain MeasRestrictionConfig-time-interference to specify parameters to enable separate configuration of time domain measurement restriction for interference. The ReportConfig can also contain CodebookConfig, which contains configuration parameters for Type-I or Type II CSI including codebook subset restriction.
[bookmark: _Toc501048181]5.2.1.2	Resource settings
Each CSI Resource Setting ResourceConfig contains a configuration of S≥1 CSI Resource Sets (higher layer parameter ResourceSetConfig), with each Resource Set consisting of CSI-RS resources (higher layer parameters NZP-CSI-RS-ResourceConfigList and CSI-IM-ResourceConfigList) and SS/PBCH Block resources used for L1-RSRP computation (higher layer parameter resource-config-SS-list). Each Resource setting is located in the DL BWP identified by the higher layer parameter BWP-info, and all Resource Settings linked to a CSI Report Setting have the same DL BWP.	Comment by Author: This will be part of 38.331 and can be deleted from 38.214 to avoid spec duplication.
For periodic and semi-persistent CSI Resource Settings, the number of CSI-RS Resource Sets configured is limited to S=1. Each CSI Reource Set s contains Ks ≥1 CSI-RS resources (higher layer parameter CSI-RS-ResourceConfig) each of which includes at least mapping to REs, number of ports and time-domain behavior as described in Subclause 5.2.2.3.1. The allowable antenna port values and resource mapping patterns are given in Subclause 7.4.1.5 of [4, TS 38.211]. The time domain behavior of the CSI-RS resources within a CSI Resource Setting are indicated by the higher layer parameter ResourceConfigType and can be set to aperiodic, periodic, or semi-persistent. 	Comment by Author: ResourceSet is merged into ResourceSetting	Comment by Author: This will be part of 38.331 and can be deleted from 38.214 to avoid spec duplication
The following are configured via higher layer signaling for one or more CSI Resource Settings for channel and interference measurement:
[bookmark: _Hlk496531164]-	CSI-IM resource(s) for interference measurement as described in Subclause 5.2.2.4, or. 
-	NZP CSI-RS resource(s) for channel or interference measurement as described in Subclause 5.2.2.3.1.
-	NZP CSI-RS resource for channel measurement as described in Subclause 5.2.2.3.1.
The UE may assume that the CSI-RS resource(s) for channel measurement and the CSI-IM/NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are resource-wise quasi co-located with respect to spatial Rx parameters.
[bookmark: _Toc501048182]5.2.1.3	Measurement link
Each Link MeasLinkConfig in the higher layer-configured CSI measurement setting contains the CSI Reporting Setting indication, CSI Resource Setting Indication, and MeasQuantity an indication of the quantity to be measured which can be either channel measurement or interference measurement. ReportConfigMax indicates the maximum number of report configurations, ResourceConfigMax indicates the maximum number of resource configurations, MeasLinkConfigMax indicates the maximum number of link configurations, ResourceSetMax indicates the maximum number of resources sets per resource configuration, CSI-RS-ResourcePerSetMax indicates the maximum number of NZP-CSI-RS resources per NZP-CSI-RS resource set, NZP-CSI-RS-ResourceMax indicates the maximum number of NZP-CSI-RS resources, CSI-IM-ResourcePerSetMax indicates the maximum number of CSI-IM resources per CSI-IM resource set, CSI-IM-ResourceMax indicates the maximum number of CSI-IM resources, and AperiodicReportTrigger contains trigger states for dynamically selecting one or more aperiodic reporting configurations. 	Comment by Author: This will be part of 38.331 and can be deleted from 38.214 to avoid spec duplication.

[bookmark: _Toc501048183]5.2.1.4	Reporting configurations
The Reporting configuration for CSI can be aperiodic (using PUSCH), periodic (using PUCCH) or semi-persistent (using PUCCH, and DCI activated PUSCH). The CSI-RS Resources can be periodic, semi-persistent, or aperiodic. Table 5.2.1.4-1 shows the supported combinations of CSI Reporting configurations and CSI-RS Resource configurations and how the CSI Reporting is triggered for each CSI-RS configuration. Periodic CSI-RS is configured by higher layers. Semi-persistent CSI-RS is activated and deactivated as described in Subclause 5.2.1.5.2. Aperiodic CSI-RS is configured and triggered/activated as described in Subclause 5.2.1.5.1. 
[bookmark: _Hlk498445902]Table 5.2.1.4-1: Triggering/Activation of CSI Reporting for the possible CSI-RS Configurations.
	CSI-RS Configuration
	Periodic CSI Reporting
	Semi-Persistent CSI Reporting
	Aperiodic CSI Reporting

	Periodic CSI-RS
	No dynamic triggering/activation
	For reporting on PUCCH: the UE receives an activation command [10, TS 38.321]; for reporting on PUSCH the UE receives triggering on DCI
	Triggered by DCI; additionally, activation command [10, TS 38.321] possible as defined in Subclause 5.2.1.5.2.

	Semi-Persistent CSI-RS
	Not Supported
	For reporting on PUCCH, the UE receives an activation command [10, TS 38.321]; for reporting on PUSCH the UE receives triggering on DCI
	Triggered by DCI; additionally, activation command [10, TS 38.321] possible as defined in Subclause 5.2.1.5.2.

	Aperiodic CSI-RS
	Not Supported
	Not Supported
	Triggered by DCI; additionally, activation command [10, TS 38.321] possible as defined in Subclause 5.2.1.5.2.



When the UE is configured with the higher layer configured parameter Number-CQI set to '1', a single CQI is reported for one codeword per CSI report. When the UE is configured with the higher layer configured parameter Number-CQI set to '2' is configured, one CQI for each codeword is reported per CSI report. The Number-CQI is contained in ReportConfig.
When the UE is configured with higher layer parameter CSI-ResourceConfigResourceSetConfig and when the higher layer parameter CSI-RS-ResourceRep is set to 'OFF', the UE shall determine a CRI from the supported set of CRI values as defined in Subclause [TBD] of [5, TS 38.212] and report the number in each CRI report. When the higher layer parameter CSI-RS-ResourceRep is set to 'ON', CRI is not reported. 
When a UE is configured 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’, and multiple resources are configured in the corresponding resource setting for channel measurement, the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI.
For a periodic or semi-persistent CSI report, the  periodicity (measured in slots) and slot offset are configured by the higher layer parameter reportSlotConfig. 
When the UE is configured with the higher layer parameter ReportQuantity set to 'CRI/RSRP' or ‘SSBRI/RSRP’
-	if the UE is configured with the higher layer parameter group-based-beam-reporting set to 'OFF', the UE is not required to update measurements for more than 64 [CSI-RS and or SSB] resources, and the UE shall report in a single report nrofReportedRS (higher layer configured) different [CRI and SSBRI (SSB Resource Indicator)] for each report setting. If the higher layer parameter nrofReportedRS is configured to be one, the reported L1-RSRP value is defined by a 7-bit value in the range [-140, -44] dBm with 1dB step size. If the higher layer parameter nrofReportedRS is configured to be larger than one, the UE shall use largest L1-RSRP and differential L1-RSRP based reporting, where the largest value of L1-RSRP uses a 7-bit value and the differential L1-RSRP uses a 4-bit value. The differential L1-RSRP values are computed with 2 dB step size with a reference to the largest L1-RSRP value which is part of the same L1-RSRP reporting instance. 
-	if the UE is configured with the higher layer parameter group-based-beam-reporting set to 'ON', the UE may report in a single reporting instance up to number-of-beams-reporting L1-RSRP and CSI reports, where up to number-of-beams-reporting [CSI-RS and or SSB] resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters.
For L1-RSRP computation
-	the UE may be configured with CSI-RS resources, SS/PBCH Block resources or both CSI-RS and SS/PBCH Block resource.
-	the UE may be configured with CSI-RS resource settings with up to 64 resources within each resource setting. Each aperiodic Report Setting may be associated with at most 16 different aperiodic Resource Settings across all triggering states.  up to 16 CSI-RS resource sets having up to 64 resources within each set. The total number of different CSI-RS resources over all resource sets is no more than 128.

%%%%%%%%%%%%%%%%%%%% Unchanged parts omitted %%%%%%%%%%%%%%%%%%%%%%%%
[bookmark: _Toc501048187]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
[bookmark: _Hlk500778920]For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter ResourceConfigType set to 'aperiodic', trigger states for Reporting Setting(s) and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter AperiodicReportTrigger. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI triggering states can be associated with either candidate DL BWP. A UE is not expected to receive more than one aperiodic CSI report request for a given slot. A UE is not expected to be triggered with a CSI report for a non-active DL BWP. A trigger state is initiated using the CSI request field in DCI.

-	When all the bits of CSI request field in DCI are set to  zero, no CSI is requested.





[bookmark: _Hlk498207844]-	When the number of configured CSI triggering states in AperiodicReportTrigger is greater than , where  is the number of bits in the DCI CSI request field, the UE receives a selection command [10, TS 38.321] used to map up to  trigger states to the codepoints of the DCI CSI request field.  is configured by the higher layer parameter ReportTriggerSize and .

-	When the number of CSI triggering states in AperiodicReportTrigger is less than or equal to , the  CSI request field in DCI directly indicates the triggering state and the UE's quasi co-location assumption.
-	For each aperiodic CSI-RS resource associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in Subclause 5.1.5, through higher layer signaling of QCL-Info-AperiodicReportingTrigger which contains a list of references to TCI-RS-SetConfig's for the aperiodic CSI-RS resources associated with the CSI triggering state. If a TCI-RS-SetConfig in the list is configured with a reference to an RS associated with QCL-TypeD, that RS may be an SS/PBCH block or a CSI-RS resource configured as periodic or semi-persistent.
For a UE configured with the higher layer parameter AperiodicReportTrigger the Resource Settings associated with each report in a trigger state is given by AperiodicReportTrigger. , if a Resource Setting linked to a ReportConfig has multiple aperiodic resource sets and only a subset of the aperiodic CSI-RS resource sets is associated with the trigger state, a higher layer configured bitmap ResourceSetBitmap is configured per trigger state per Resource Setting to select the CSI-IM/NZP CSI-RS resource set(s) from the Resource Setting.	Comment by Author: ResourceSet is merged into ResourceSetting, so this part is not needed.  The higher layer configured bitmap ResourceSetBitmap is no longer needed and can be removed.

[bookmark: _Hlk500779216]When aperiodic CSI-RS is used with aperiodic reporting, the CSI-RS offset is configured per resource setting in the higher layer parameter AperiodicNZP-CSI-RS-TriggeringOffset. The CSI-RS triggering offset is measured in slots. The UE does not expect that aperiodic CSI-RS is transmitted before the OFDM symbol(s) carrying its triggering DCI.

%%%%%%%%%%%%%%%%%%%%  Unchanged parts omitted %%%%%%%%%%%%%%%%%%%%%%%%

[bookmark: _Toc501048198]5.2.2.3.1	Non-zero power CSI-RS
The UE can be configured with one or more NZP CSI-RS resource setting configuration(s) as indicated by the higher layer parameter NZP-CSI-RS-ResourceSettingConfig. Each NZP CSI-RS resource set consists of K≥1 NZP CSI-RS resource(s).
The following parameters for which the UE shall assume non-zero transmission power for CSI-RS resource are configured via higher layer parameter NZP-CSI-RS-ResourceConfig for each CSI-RS resource configuration:
-	NZP-CSI-RS-ResourceConfigId determines CSI-RS resource configuration identity.
-	NrofPorts defines the number of CSI-RS ports, where the allowable values are given inSubclause 7.4.1.5 of [4, TS 38.211].
-	CSI-RS-timeConfig defines the CSI-RS periodicity and slot offset for periodic/semi-persistent CSI-RS. 
-	CSI-RS-ResourceMapping defines the OFDM symbol and subcarrier occupancy of the CSI-RS resource within a slot that are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	CSI-RS-Density defines CSI-RS frequency density, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	CDMType defines CDM values and pattern, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	CSI-RS-FreqBand parameters configure the bandwidth and the initial RB index in the frequency domain, both in units of 4RBs, of a CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211].
-	Pc: which is the assumed ratio of PDSCH EPRE to NZP CSI-RS EPRE when UE derives CSI feedback and takes values in the range of [-8, 15] dB with 1 dB step size,
-	Pc_SS: which is the assumed ratio of SS/PBCH block EPRE to NZP CSI-RS EPRE. 
-	ScramblingID: defines scrambling ID of CSI-RS with length of 10 bits
-	CC_Info defines which component carrier the configured CSI-RS is located in.
[bookmark: _Hlk498332433][bookmark: _Hlk497931989]-	CSI-RS-ResourceRep parameter associated with a CSI-RS resource setting defines whether a repetition in conjunction with spatial domain transmission filter is ON/OFF at gNB-side as described in Subclause 5.1.6.1.2.
-	QCL-InfoPeriodicCSI-RS
The UE may be configured the CSI-RS in same OFDM symbols as SS/PBCH block, but not in the same PRBs, if the CSI-RS and SS/PBCH block are spatial quasi co-located and the higher layer parameter NrofPorts is configured as 1 or 2.
[bookmark: _Toc501048199]5.2.2.4	Channel State Information – Interference Measurement (CSI-IM) 
The UE can be configured with one or more CSI-IM resource setting configuration(s) as indicated by the higher layer parameter CSI-IM-ResourceSettingConfig. Each CSI-IM resource set consists of K≥1 CSI-IM resource(s). 
[bookmark: _Hlk498639079]The following parameters for which the UE shall assume zero transmission power are configured via higher layer parameter CSI-IM-ResourceConfig for each CSI-IM resource configuration:
-	CSI-IM-ResourceId determines CSI-IM resource configuration identity
-	CSI-IM-ResourceMapping defines subcarrier and symbol occupancy of the CSI-IM resource within a slot. 
-	CSI-IM-RE-Pattern is configured by csi-IM-ResourceElementPattern as given in Subclause 7.4.1.5.3 of [4, TS 38.211].
[bookmark: _Hlk497987816]-	CSI-IM-timeConfig defines the CSI-IM periodicity and slot offset for periodic/semi-persistent CSI-IM.
-	CSI-IM-FreqBand includes parameters to enable configuration of frequency-occupancy of CSI-IM.
In each of the PRBs configured by CSI-IM-FreqBand, the UE shall assume each CSI-IM resource is located in, 




-	resource elements , ,  and , if CSI-IM-RE-Pattern is set to ‘Pattern0’,




-	resource elements , ,  and  if CSI-IM-RE-Pattern is set to ‘Pattern1’,


where and  are the configured frequency-domain location and time-domain location, respectively, by higher layer parameter CSI-IM-ResourceMapping.

%%%%%%%%%%%%%%%%%%%%  End of TP %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


Conclusions
In this contribution, we made the following observations:
Observation 1	As only one set is used at a time, one level of hierarchy can be skipped and ReportSettings can be linked directly to the resources in a ResourceSetting
Observation 2	Explicitly defining links between ReportSettings and ResourceSettings in the MeasurmentSetting serves no functional purpose and only makes the RRC structure more abstruse
Observation 3	The current version of 38.214 contains descriptions of RRC parameters for CSI framework that are also described in 38.331

We make the following proposals:

Proposals:
· ResourceSet is merged into ResourceSetting which now contains
· Either a list of one or more NZP CSI-RS resource IDs, a list of one or more CSI-IM resource IDs or a list of SSB resource IDs
· A ResourceSettingID to identify the ResourceSettting
· Associated time-domain behaviour (A / SP / P)
· A periodic ReportSetting contains references to the following:
· A periodic NZP-based or SSB-based ResourceSetting for channel measurement
· (Optionally) A periodic CSI-IM-based ResourceSetting for interference measurement
· (Optionally) A  periodic NZP-based ResourceSetting for interference measurement
· A semi-persistent ReportSetting contains references to the following:
· A trigger state ID   (for PUSCH-based ReportSetting only)
· A periodic/semi-persistent NZP-based (or periodicSSB-based) ResourceSetting for channel measurement
· (Optionally) A periodic/semi-persistent CSI-IM-based ResourceSetting for interference measurement
· (Optionally) A periodic/semi-persistent NZP-based ResourceSetting for interference measurement
· An aperiodic ReportSetting contains a list of “trigger points”
· Each trigger point contains:
· A trigger state ID  associating the trigger point to a trigger state
· References to the following:
· A periodic/semi-persistent/aperiodic NZP-based (or periodic SSB-based)  ResourceSetting for channel measurement
· For aperiodic NZP-based ResourceSetting, a list of QCL-Info is also given
· (Optionally) A reference to a periodic/semi-persistent/aperiodic CSI-IM-based ResourceSetting for interference measurement
· (Optionally) A reference to a periodic/semi-persistent/aperiodic NZP-based ResourceSetting for interference measurement
· For aperiodic NZP-based ResourceSetting, a list of QCL-Info is also given
· Note: The aperiodic triggering states are implicitly defined via the lists of trigger points in the aperiodic ReportSettings and no explicit trigger state definition is needed
· Remove duplicate description of the CSI framework RRC parameter IE structures from TS 38.214


[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref506464074]R1-1800693, “Corrections for CSI framework and measurement “, Ericsson, 3GPP TSG RAN WG1 Meeting AH 1801 Vancouver, Canada, January 22nd – 26th, 2018
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