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Introduction
In RAN2-105bis the following was considered to be studied further in the discussion of early measurement configuration, as part of the CA DC enhancement WI. 
Agreements
……
9	The UE is required to report the beam with the highest measurement quantity
FFS: Whether additional beams can be reported.
10: For both IDLE and INACTIVE early measurements, the UE can be configured with one of the 3 beam reporting types
1)	No beam reporting; 
2)	Only beam identifier 
3)	Both beam identifier and quantity 
FFS: Whether to support CSI-RS based NR early measurements


In this contribution, we discuss the above FFS topics. 
Discussion
CSI-RS measurement in IDLE/INACTIVE state
Beam configuration in NR is possible with SSB or CSI-RS reference signals. In release-15, the UE is expected to only measure SSB for cell selection/reselection and CSI-RS measurement in UE IDLE or INACTIVE states is not specified.
Observation 1: CSI-RS measurement in UE IDLE or INACTIVE states is not specified. Only SSB based measurement is specified.
Beam usage for Serving cells (and SCells) 
Considering that only SSB is used for idle mode measurements, the initial beam selection information is provided by the UE to the NW using the SSB index (or in PCell case, the PRACH resource).  From this perspective, the SSB beams can be used as coarse/wide beams and further beam refinement can be done by the NW by configuring additional CSI-RS resources to the UE once the UE is in connected mode. This is shown in fig 1 below.
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Figure 1: Beam usage with SSB and CSI-RS, where SSB is used as the main beam and CSI-RS is used for further refinement.
Observation 2: SSB beam can be used as wide beams and based on the UE selected SSB beam, the NW can configure the CSI-RS resources to the UE in connected mode for further beam refinement.
Observation 3: In CONNECTED state, beam management is a dynamic process in the physical layer and RRC is not involved. This implies that it is not critical for the UE to provide the accurate beam information during early measurement reporting, as further refinements/steering can be done by the UE or the NW once the UE goes into connected mode.
Observation 4: CSI-RS measurements for beam management is not a critical scenario for early measurement reporting.
Observation 5: In the case of SCells without SSB, the RAN4 requirements from TS38.133/T38.101-2 specify that the UE use the PCell from the same band for SSB related information (serving cell measurement and beam related info). In such cases, early measurement parameters of cell quality and the beam information is already known at the NW based on the SSB beam of the PCell.
Observation 6: CSI-RS measurements in place of SSB measurements (for SSB-less SCells) are also not critical for early measurement reporting. 

Proposal 1: CSI-RS measurement are not considered for early measurement reporting.
Additional beam reporting
In idle mode, how the UE apply filtering for beam measurement is not explicitly specified in TS38.133 and is left to UE implementation on the L1 filtering, while L3 filtering is not needed in IDLE or INACTIVE modes.
Observation 7: Following the RAN2 agreement that the UE should follow the idle mode principles even when performing measurements for early measurement reporting, we can leave to the UE implementation on how the filtering is applied to the measured beams.
Proposal 2: How the UE applies filtering of beam measurements as part of early measurement reporting is left to UE implementation
RAN2 also agreed that the UE can report the best beam it is able to measure on a particular cell in a frequency, as part of early measurement reporting. 
For the UE to provide the best beam, the UE may have to measure more than one beams and assess the better one from these. In this situation, the UE can report the next best beam (i.e., report more than one beams) along with the same measurement metric (RSRP etc.).
Observation 8: With no explicit requirements on UE beam measurement in IDLE/INACTIVE mode, as long as the no additional requirements are added, the UE can report more than one beam with measurements, if it has them.
Proposal 3: If the UE has more than one beam measurement, it can report this to the NW if the NW requests explicitly for this. 
Conclusion and proposals
Observation 1: CSI-RS measurement in UE IDLE or INACTIVE states is not specified. Only SSB based measurement is specified.
Observation 2: SSB beam can be used as wide beams and based on the UE selected SSB beam, the NW can configure the CSI-RS resources to the UE in connected mode for further beam refinement.
Observation 3: In CONNECTED state, beam management is a dynamic process in the physical layer and RRC is not involved. This implies that it is not critical for the UE to provide the accurate beam information during early measurement reporting, as further refinements/steering can be done by the UE or the NW once the UE goes into connected mode.
Observation 4: CSI-RS measurements for beam management is not a critical scenario for early measurement reporting.
Observation 5: In the case of SCells without SSB, the RAN4 requirements from TS38.133/T38.101-2 specify that the UE use the PCell from the same band for SSB related information (serving cell measurement and beam related info). In such cases, early measurement parameters of cell quality and the beam information is already known at the NW based on the SSB beam of the PCell.
Observation 6: CSI-RS measurements in place of SSB measurements (for SSB-less SCells) are also not critical for early measurement reporting. 

Proposal 1: CSI-RS measurement are not considered for early measurement reporting.
Observation 7: Following the RAN2 agreement that the UE should follow the idle mode principles even when performing measurements for early measurement reporting, we can leave to the UE implementation on how the filtering is applied to the measured beams.
Proposal 2: How the UE applies filtering of beam measurements as part of early measurement reporting is left to UE implementation
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Proposal 3: If the UE has more than one beam measurement, it can report this to the NW if the NW requests explicitly for this. 
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The beam pattern assignment for SSB and CSI-RS
resources can be different (see examples below)
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