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1. Introduction
[bookmark: OLE_LINK13]The structure of the CSI-RS configuration for L1 measurement and reporting (CSI-MeasConfig) has been captured in the RRC specification provided for ASN.1 review [1]. Generally speaking, the whole ASN.1 architecture and most of the IEs for CSI measurement reflects the parameters provided by RAN1[2] well. However, the structure of the reportTrigger doesn’t reveal RAN1’s intention correctly. So in this contribution, the framework for the trigger state in RAN1 is analyzed to see whether the existing ASN.1 of the reportTrigger reveals RAN1’s intention correctly or not.
[bookmark: _GoBack]This is a revised version of R2-1800439 and the updates are shown in tracked changes. 
2. Discussion
A framework similar as the RRM measurement configuration for L3 mobility is introduced by RAN1 for the CSI resource and reporting configuration. As illustrated in Figure 1, a UE can be configured with M CSI resource settings (corresponding to CSI-ResourceConfig in RAN2 ASN.1), N reporting settings (corresponding to CSI-ReportConfig in RAN2 ASN.1), and a single CSI linkage setting (corresponding to csi-MeasIdToAddModList in RAN2 ASN.1), where the CSI linkage setting includes L links. Each of the L links is configured to correspond to a CSI reporting setting and a Resource setting. 
RAN1 adopts a 3-levels CSI resources configuration, i.e. resource setting, resource set and resource. In each resource setting, up to 16 resource sets can be configured. While in each resource set, up to 64 resources can be included.  


Figure 1 Framework for the CSI resource and reporting configuration

Besides the CSI resource and reporting configuration above, a list of trigger state (corresponding to the reportTrigger in RAN2 ASN.1) is introduced in parallel for dynamically selecting one or more aperiodic and semi-persistent reporting configurations and/or triggering one or more aperiodic CSI-RS resource sets for channel and/or interference measurement (Max Sc=128). Each of the trigger state can be a type of aperiodic trigger or semi-persistent trigger on PUSCH.  
	Parameter name in specification
	Description
	Value range

	aperiodicReportTrigger
	Each trigger state is associated with one or multiple ReportConfigs where each ReportConfig is linked to one or two or three P/SP/AP CSI-RS resource setting(s). If a resource setting linked to a ReportConfig has multiple aperiodic resource sets and only a subset of the aperiodic resource sets is associated with the trigger state, a bitmap (with the bitwidth Nbit =number of resource sets in a resource setting.  Number of one(s) in the bitmap None = 1 (FFS on 2) for CSI acquisition) is RRC configured per trigger state per resource setting to select CSI-IM/NZP CSI-RS resource set(s) from the resource setting. 
	　

	ReportConfigIDList
	A list of ReportConfigIDs per report trigger state (max number of ReportConfigIDs = 16)
	A list of ReportConfigIDs per report trigger state (max number of ReportConfigIDs = 16)

	QCL-Info-aPeriodicReportingTrigger
	For a trigger state within aperiodicReportTrigger that triggers a ap-CSI-RS resource set, contains a list of references to TCI-RS-SetConfig's in TCI-States for providing the QCL source and QCL type for each ap-CSI-RS resource within the triggered set of ap-CSI-RS resources. The length of the list is equal to the number of ap-CSI-RS resources in the set (CSI-RS-ResourceSetConfig)
	List of IDs of TCI-RS-SetConfig's in TCI-States containing either a CSI-RS ID or an SSB ID

	ResourceSetBitmap
	bitmap with the bitwidth Nbit =number of resource sets (max number Nbit =16) in a linked resource setting per report trigger state.  Number of one(s) in the bitmap None = 1 for CSI acquisition and beam management
	bitmap(number of resource sets bits)

	Aperiodic-NZP-CSI-RS-TriggeringOffset
	Offset X between the slot containing the DCI that triggers a set of aperiodic NZP CSI-RS resources and the slot in which the CSI-RS resource set is transmitted.
	 Value range for X is FFS, but includes X = 0.


Table 1 RRC parameters for aperiodic trigger state



[bookmark: OLE_LINK2]Figure 2. Framework for the aperiodic reportTrigger configuration
Table 1 lists the five parameters defined in the RRC parameter sheet given by RAN1 [2] for the aperiodic trigger state. According to those parameters, we can see that there are three major properties for the aperiodic trigger state:
1) . Each trigger state is associated with up to 16 CSI-ReportConfig.
2) [bookmark: OLE_LINK1]. Each of the CSI-ReportConfig in the trigger state is linked to up to 3 CSI resource settings.
3) . A bitmap is associated to each CSI resource setting that is linked to a CSI-ReportConfig to select the CSI resource set(s) from the CSI resource setting. 
4) . A list of references to TCI-RS-Set configured in tci-States are provided for each selected CSI resource set to provide the QCL source and QCL type for each CSI resource within this selected resource set. 
5) . An offset X is configured for each selected CSI resource set which is configured with NZP CSI-RS resources.
Figure 2 illustrates the framework for the aperiodic reportTrigger configuration based on the above four properties. 
Given the above, it can be seen that the current reportTrigger (As shown below), especially the aperiodic type doesn’t reveal the intention of RAN1 properly. 
[image: ]
Observation 1: The current reportTrigger, especially the aperiodic type doesn’t reveal the intention of RAN1 properly. 
Proposal 1: Revise the reportTrigger, especially the aperiodic type in ASN.1 to reveal the following properties from RAN1:
· A list of trigger states should be defined.
· Each trigger state is associated with up to 16 CSI-ReportConfig.
· Each of the CSI-ReportConfig in the trigger state is linked to up to 3 CSI resource settings.
· A bitmap is associated to each CSI resource setting that is linked to a CSI-ReportConfig to select the CSI resource set(s) from the resource setting.
· A list of references to TCI-RS-Set configured in tci-States are provided for each selected CSI resource set to provide the QCL source and QCL type for each CSI resource within this selected resource set. 
· An offset X is configured for each selected CSI resource set which is configured with NZP CSI-RS resources.

Consider that per RAN1’s decision, the maximum number of trigger state is 128. For the sake of signaling overhead reduction during trigger state management, e.g. add, modify or release a trigger state. It’s better to introduce a AddModList and RemoveList when defining the ASN.1 structure.
Proposal 2: Introduce AddModList and RemoveList for the sake of signaling overhead reduction.
3. Conclusion and proposals
In this contribution, the framework for the trigger state (corresponding to the reportTrigger in RAN2 ASN.1) in RAN1 is analyzed with the following observations and proposals:
Observation 1: The current reportTrigger of the aperiodic type doesn’t reveal the intention of RAN1 properly. 
Proposal 1: Revise the reportTrigger, especially the aperiodic type in ASN.1 to reveal the following properties from RAN1:
· A list of trigger states should be defined.
· Each trigger state is associated with up to 16 CSI-ReportConfig.
· Each of the CSI-ReportConfig in the trigger state is linked to up to 3 CSI resource settings.
· A bitmap is associated to each CSI resource setting that is linked to a CSI-ReportConfig to select the CSI resource set(s) from the resource setting.
· A list of references to TCI-RS-Set configured in tci-States are provided for each selected CSI resource set to provide the QCL source and QCL type for each CSI resource within this selected resource set. 
· An offset X is configured for each selected CSI resource set which is configured with NZP CSI-RS resources.
Proposal 2: Introduce AddModList and RemoveList for the sake of signaling overhead reduction.

A corresponding pCR can be found in our corresponding contribution [3]. Two possible approaches are provided in the pCR.
4. References
[1] [bookmark: _Ref1701][bookmark: _Ref12788]38.331 v1.0.1
[2] [bookmark: _Ref12791]R1-1721581
[3] [bookmark: _Ref503557482]R2-1800440 pCR for the configuration of reportTrigger  in CSI-MeasConfig (RILNo Z019)
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