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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: _Hlk506577106][bookmark: _GoBack][image: ]
[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
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
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