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Introduction

In RAN2#99, the following agreements were made regarding to the measurement report content [1]. 
Agreements
1:	Cells in the cellsTriggeredList are reported (i.e. TTT has expired and leaving condition has not been met, same as LTE) 
2:	Measurement quantity to be reported for cell quality can be same as trigger quantity or both RSRP/RSRQ. Measurement quantity to be reported for beam measurements can be same as (cell) trigger quantity or both RSRP/RSRQ.
3:	For measurement events based on NR-SS, in each cell the best SS block is reported and up to x-1 next highest measured SS blocks above the absolute threshold. Threshold is the same as that used for cell quality derivation.
4	For measurement events based on CSI-RS, in each cell the best CSI-RS is reported and up to y-1 next highest measured CSI-RS above the absolute threshold. Threshold is the same as that used for cell quality derivation.
5:	Cell quality derived from NR-SS for the same cell is not included in a measurement report triggered based on CSI-RS.
6:	Cell quality derived from CSI-RS for the same cell is not included in a measurement report triggered based on NR-SS.
[bookmark: _Ref462918989]
In this paper, we would like to raise the potential issues caused by agreements #5 and #6, and provide remedies to address those issues.

[bookmark: _Ref178064866]Discussion
It has been agreed in the last meeting that “cell quality derived from NR-SS (or CSI-RS) for the same cell is not included in a measurement report triggered based on CSI-RS (or NR-SS)”, which means at least two measurement reports are required for the network to know both the NR-SS cell quality and CSI-RS cell quality of a certain cell (serving cell or neighbour cell). This could cause unnecessary overheads and latency especially when two reporting events are triggered nearly at the same time. Because the UE can be implemented in the way that it is allowed to combine both triggering events and send just one measurement report to gNB.
Observation 1: By allowing the UE to report the NR-SS cell quality in the measurement report triggered by CSI-RS (and vice-versa), it becomes possible for the UE to combine multiple triggering events and send just one measurement report 

For the case that the reporting of cell quality is triggered based on the CSI-RS, in most cases UE also has the cell quality of the reported cell(s) derived from NR-SS already; Reporting both cell qualities is not harmful at all since it only adds few more bits to the original report.
For the case that the reporting of cell quality is triggered based on the NR-SS, it is beneficial if the UE can also report the CSI-RS cell quality of the reported cell(s), since CSI-RS can provide better measurement accuracy than NR-SS does [2]. Besides, if the network can know both the CSI-RS cell quality and NR-SS cell quality of the reported cell(s) in one report, it will be able to make better handover decision. For example, if the measurement report triggered based on the NR-SS shows that the NR-SS cell quality of a neighbour cell is better than that of the serving cell, and the delta is large enough to trigger the handover; however, the piggybacked CSI-RS result shows that the CSI-RS cell quality of the neighbour cell is very poor. In this case, the network may not want to trigger the handover with the concern that the UE may not be immediately served by a qualified beam in the neighbour cell. In the given example, it is assumed the NR-SS cell quality is the average of multiple NR-SS blocks (above threshold), but CSI-RS result is derived from a single CSI-RS which is not beam-formed to this UE; this is why CSI-RS result is poor but SS result is better. Please note the given example doesn’t preclude other cases that the CSI-RS result is also good. Regardless of the CSI-RS quality, if the CSI-RS cell quality is also attached, this information can be used for making a better handover decision.
[bookmark: _GoBack]Observation 2: Including the CSI-RS cell quality (which doesn’t trigger the report) in the measurement report triggered by the NR-SS cell quality can benefit the UE/network while the network is making the handover decision
Proposal 1: Cell quality derived from NR-SS for the same cell can be included in a measurement report triggered based on CSI-RS
Proposal 2: Cell quality derived from CSI-RS for the same cell can be included in a measurement report triggered based on NR-SS
Proposal 3: In the measurement report, an RS type prefix is indicated before any reported cell quality. The prefix is used to indicate whether the reported cell quality is derived from NR-SS beam(s) or from CSI-RS beam(s)
[bookmark: _Toc461106288]Conclusion
In this paper, we discuss the drawbacks of having the agreement #5 and #6 stated in Section 1, and come out with the following observations.
Observation 1: By allowing the UE to report the NR-SS cell quality in the measurement report triggered by CSI-RS (and vice-versa), it becomes possible for the UE to combine multiple triggering events and send just one measurement report
Observation 2: Including the CSI-RS cell quality (which doesn’t trigger the report) in the measurement report triggered by the NR-SS cell quality can benefit the UE/network while the network is making the handover decision
Based on the observations, RAN2 is kindly asked to approve the following proposals.
[bookmark: _In-sequence_SDU_delivery]Proposal 1: Cell quality derived from NR-SS for the same cell can be included in a measurement report triggered based on CSI-RS
Proposal 2: Cell quality derived from CSI-RS for the same cell can be included in a measurement report triggered based on NR-SS
Proposal 3: In the measurement report, an RS type prefix is indicated before any reported cell quality. The prefix is used to indicate whether the reported cell quality is derived from NR-SS beam(s) or from CSI-RS beam(s)
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