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In RAN2 NR-AH#2 meeting, the following agreements about measurement report content were made. 
Agreements
1:	Measurement report includes the measurement identity of the associated measurement configuration that triggered the reporting 
2: Cell measurement quantities can be included in the measurement report. RAN1 to confirm the cell measurement quantities to be supported.
3: The cell measurement quantities to be included in the measurement report are configurable by the network
4: maxReportCells is supported to indicate the maximum number of non serving cells to be reported by the UE (as in LTE) 
5: For event triggered reporting:
•	PCell and SCells cell quality are always included in the measurement report
•	Include cells in the cellsTriggeredList in the measurement report (same as LTE)
FFS cells to be included according to cellsTriggeredList to be clarified
6	Blacklisted cells, if provided, are not used in event evaluation and reporting (as in LTE)
7	If whitelisted cells are provided, only whitelisted cells are used in event evaluation and reporting (as in LTE)
8	Beam measurement (based on NR-SS and CSI-RS) can be included in the measurement report and can be configured by the network (i.e. network configures the UE to report beam identifier only, beam measurement result and identifier, or no beam reporting)
9: 	Measurement quantities can be configured by the network for beam measurement reporting. RAN1 to confirm the measurement quantities to be supported. 
FFS Whether the cell and beam measurement quantities to be reported need to be consistent.
10: For selection of x SS blocks to be included in the measurement report for each cell:
-	x can be configured separately from N (N used in cell quality derivation) 
FFS how to select the up to x SS blocks to be included
11: For cell events (A1 to A6 events), selection of y CSI-RS resource to be included in the measurement report for each cell:
-	y can be configured separately from N (N used in cell quality derivation) 
FFS how to select the up to y CSI-RS resource to be included
FFS measurement report content for Cx events
FFS whether to include the cell quality derived from NR-SS for the same cell to be included in a measurement report triggered based on CSI-RS, if the NR-SS measurement is available

In this contribution, we study the above FFS issues for measurement report content.
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Cells to be included according to cellsTriggeredList
The reason to SS block identity is used to facilitate RACH configuration for UE, so only potential target cell is considered. Moreover, reading SS block identity may involve PBCH decoding, and UE is not expected to read SS block identities from many cells simultaneously. Therefore, among cells in cellsTriggeredList, only cells with expired TTT timer are included in event-driven measurement reports.
Proposal 1:	Among cells in cellsTriggeredList, only cells with expired TTT timers are included in the event-driven measurement report. 
Consistency of cell and beam measurement quantities 
While gNB may configure UE to report different kinds of measurement quantities, it was left FFS whether the cell and beam level measurement quantities should be consistent. For example, the network may configure cell measurement reporting based on RSRQ to compare inter-frequency cells, while beam level measurement is reported based on RSRP for beam selection in target cell. However, this increases the configuration and measurement execution complexity but has no significant benefit. Therefore, we suggest that the network configure the same measurement quantity for cell and beam measurements to be reported.
Proposal 2:	The network should configure the same measurement quantity for cell and beam measurements to be reported.
Selection of beam measurements
According to the agreed measurement model in [1], the number of beams reported can be configured separately from the number of beams configured for cell quality derivation. It was left FFS how to select up to x SS blocks and up to y CSI-RS resources to be included in measurement report based on NR-SS and CSI-RS, respectively.
· Option 1: The highest x measured quality SS blocks of each cell
· Option 2: Include the SS blocks used to calculate cell quality (i.e. up to the highest x measured quality beams above a threshold of each cell, where x = N)
· Option 3: Include up to the highest x measured SS blocks within an offset from the strongest SS block
· Option 4: Include up to the highest x measured SS blocks above an absolute threshold configured separately from that used in cell quality derivation.
The purpose to include beam measurement in measurement report is to allow gNB to make better handover command (e.g. target cell and beam to perform RACH). With Option 1 and 3, some ‘not good’ beams may be included in the measurement report. Although this does not result in a wrong handover command as long as the RRM functional block is properly designed, detecting and measuring beams that are unlikely to be used after handover means unnecessary power consumption. Therefore, an absolute threshold is needed for beam measurement reporting, and thus Option 1 and 3 are excluded.
The difference between Option 2 and Option 4 is that the former does not allow UE to report beams that are not used to trigger measurement report, but the later does. If beam measurement is used to determine the beam to perform RACH, Option 2 is sufficient. However, some networks may be designed to derive cell quality and trigger measurement reporting based on fewer beams and make handover decision based on more beams. In this case, Option 4 is needed. Our concern on Option 4 is that it may cause future complexity, e.g. the network could, based on the reported measurement, make a decision that goes against the intention for the triggering. Nonetheless, considering potential network design, we should allow x to be completely configured separately from N, and rely on proper network implementation for a suitable handover command. Therefore, we suggest that for measurement events based on NR-SS, in each cell up to x SS blocks with highest measured quality and above an absolute threshold can be reported, where ‘x’ is configured separately from ‘N’ used in cell quality derivation.
Proposal 3:	For measurement events based on NR-SS, in each cell up to x SS blocks with highest measured quality and above an absolute threshold can be reported, where ‘x’ is configured separately from ‘N’ used in cell quality derivation.
For measurement events based in CSI-RS, we can select up to y CSI-RS resources in a similar way.
Proposal 4:	For measurement events based on CSI-RS, in each cell up to y CSI-RS resources blocks with highest measured quality and above an absolute threshold can be reported, where ‘y’ is configured separately from ‘N’ used in cell quality derivation.
Measurement report content for Cx events
The content of measurement report for Cx events highly depends on the definition of Cx events. The Cx event in LTE is defined for the CSI-RS (of a cell). In NR, however, it is still unclear whether the Cx events are defined for the CSI-RS of individual beams, or for a set of beams (i.e. a CSI-RS resource set). As discussed in our paper for Cx events [2], to reduce complexity and signalling overhead, it is better to define Cx events for a CSI-RS resource set. Then the Cx event measurement report content can be quite similar to that for Ax events. The network may configure the UE to include an overall quality of a CSI-RS resource set, or individual beam measurements (beam identifier or beam measurement results), in a measurement report for Cx event.
Proposal 5:	The measurement report of Cx events may include the overall quality of a CSI-RS resource set and beam measurements (beam identifier or beam measurement results).
Reporting measurements from different RS
Since NR-SS is always-on signal, when a measurement event is triggered by CSI-RS, the measurement results on NR-SS may also be available. It was left FFS whether to include the cell quality derived from NR-SS measurement in the measurement report in this case. We do not support this for the following reasons: (1) CSI-RS is expected to have higher density than NR-SS, and thus the measurement is more accurate, and (2) unlike NR-SS where only cell can be identified, simultaneous beams from different TRPs can be distinguished using CSI-RS, avoiding wrongly estimated beam and cell qualities. In brief, measurements on NR-SS can hardly improve the RRM decisions if measurements on CSI-RS are available, and thus NR-SS measurement results need not to be included in a measurement report triggered based on CSI-RS.
Proposal 6:	Cell quality derived from NR-SS for the same cell is not included in a measurement report triggered based on CSI-RS.
Conclusion
It is proposed to discuss and decide on the following proposals:
Proposal 1:	Among cells in cellsTriggeredList, only cells with expired TTT timers are included in the event-driven measurement report. 
Proposal 2:	The network should configure the same measurement quantity for cell and beam measurements to be reported.
Proposal 3:	For measurement events based on NR-SS, in each cell up to x SS blocks with highest measured quality and above an absolute threshold can be reported, where ‘x’ is configured separately from ‘N’ used in cell quality derivation.
Proposal 4:	For measurement events based on CSI-RS, in each cell up to y CSI-RS resources blocks with highest measured quality and above an absolute threshold can be reported, where ‘y’ is configured separately from ‘N’ used in cell quality derivation.
Proposal 5:	The measurement report of Cx events may include the overall quality of a CSI-RS resource set and beam measurements (beam identifier or beam measurement results).
Proposal 6:	Cell quality derived from NR-SS for the same cell is not included in a measurement report triggered based on CSI-RS.
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