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1 Introduction:
In RAN1#88 NR meeting in Athens, it was agreed that CSI-RS can be used for RRM measurements for mobility in RRC_CONNECTED mode.
	For CONNECTED mode RRM measurement for L3 mobility, CSI-RS can be used, in addition to IDLE mode RS
· Note that RAN1 will consider configuration overhead and possible inter-gNB signaling overhead
· Detection of neighbor cell for measurement is based on NR-SS


In RAN2#97bis, it was agreed to have A1-A6 events for CSI-RS additionally to NR-SS.
	Agreements
1: CSI-RS configured for RRM purpose can be used to derive a cell level quality
2: Events A1-A6 can be configured to use CSI-RS. Events are evaluated on the cell level quality.


Finally, in RAN NR AH#2, the following was agreed: 
	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)


In addition, measurement events supported in NR are based on the following LTE measurement events: 
· Event A1 (Serving becomes better than threshold)	
· Event A2 (Serving becomes worse than threshold)	
· Event A3 (Neighbour becomes offset better than PCell/ PSCell)	
· Event A4 (Neighbour becomes better than threshold)	
· Event A5 (PCell/PSCell becomes worse than threshold1 and neighbour becomes better than threshold2)	
· Event A6 (Neighbour becomes offset better than SCell) 
These events are based on cell quality measurements. RAN2 (NR AH#2) agreed that the cell quality should be derived by averaging the best beam with the up to N-1 best beams above absolute threshold.
Regarding Cx events, the UE can be configured to measure the signal quality of the associated CSI-RS. The UE can be further configured with report triggering events according to LTE C1 and C2 events:
· Event C1 (CSI-RS resource becomes better than threshold)
· Event C2 (CSI-RS resource becomes offset better than reference CSI-RS resource)
This contribution discusses the necessity of supporting Cx CSI-RS based events in NR, in light of the agreement that events Ax can be based on CSI-RS and NR-SS for NR. The contribution further discussed how the Cx events may be adapted to support systems with multiple narrow beams. 
2 Discussion 
An important aspect to keep in mind, is that the RRC events only permit to trigger measurements reports when a certain quantity satisfies a threshold or comparison criteria. 
RRC events only permit to trigger measurements report to the NW. The measurement occasions, procedures and quantities are configured by the network independently from the measurement report event triggering.
Furthermore, it has been agreed in RAN2 that 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).
It was also agreed that NR support NR-SS and CSI-RS based Ax events. 
A1-A6 events can be used for beam measurement reports of the cells in the report cell list.
However, Ax events allow the NW to know the channel characteristics experienced by the UE and the strongest cells surrounding the UE (that have the best average of the best beam and N-1 beams above a threshold). 
Hence, the beams that comprise the cell-based measurement report are not indicated to the network nor are specific TRPs indicated to the network. Furthermore, the quality of beams from different TRPs within the same cell cannot independently trigger reports with Ax events. It would be beneficial by ensuring proper TRP association in the event of mobility if a UE could report TRP quality, for example, to support cell deployments that use multiple remote radio heads under the same cell ID.
Different approaches are possible. The first one is to support a trigger based on individual CSI-RS resources such as in LTE. However, given the high number of narrow beams in NR, per-beam report triggering would lead to frequent beam measurement report triggering and excessive signaling overhead.
Single beam-based report triggering (Cx LTE-like events) can lead to excessive signalling overhead in NR. 
LTE-like C1 and C2 events are also in some cases equivalent to CSI-RS based A1 and A3 events in NR.
For instance, if N (number of beams above the threshold to be used in the cell quality derivation of Ax events) is equal to 1, C1 event is equivalent to A1 and A4 events if the CSI-RS configured for the C1 event is from the serving cell and neighbouring cell respectively.  Similarly, C2 event is equivalent to A3 and A6 events if the CSI-RS configured for the C2 event is from the neighbour cell and the comparison is made with the strongest PCell CSI-RS resource and the strongest SCell CSI-RS resource respectively. 
Under a proper configuration, CSI-RS based A1 and A4 are equivalent to LTE-like C1 event and A3 and A6 events are equivalent to LTE-like C2 event. Hence, Ax events could already support Cx report triggering events when N=1. 
One other way is to support a trigger based on multiple CSI-RS is proposed in [3] and [4]. However, this method will be based on the average of CSI-RS quantities from a group of beams and will not present the advantages of a per-beam based report triggering event. For example, if the quantity of one beam from a TRP becomes better than a threshold, the measurement report should be triggered, while with the average of CSI-RS quantities from a group of beams from each TRP, the quality of a beam becoming higher than a threshold would not be reported if the average of the group does not satisfy the same criteria. 
Using the Ax events to allow per-beam report triggering while limiting the signaling overhead is an interesting alternative. When Ax events are triggered by a cell, the NW has identified the cells with strong beams and associated TRPs. Cx events could hence be enabled for these specific strong cells and corresponding single-beam based reporting event such as C1 and C2 event could be acceptable in terms of signaling, since they would be limited to the strong cells that satisfied the Ax triggering condition.
Proposal 1 	Cx per-beam based report triggering events are supported in NR but configurable for a list of specific cells. 
Proposal 2	The list of cells configured for C1 and C2 events are the cells whose measurements have satisfied the conditions of an Ax event.
Hence, if event A1 (serving becomes better than threshold) has been triggered for a certain TTT, this could enable Cx events triggering for the serving cell only. 
When event A2 (Serving becomes worse than threshold) has been triggered for a certain TTT, it could enable Cx event triggering for the best neighbouring cells. 
When event A3 (Neighbour becomes offset better than PCell/ PSCell) or event A4 (Neighbour becomes better than threshold) or event A5 (PCell/ PSCell becomes worse than threshold1 and neighbour becomes better than threshold2) or event A6 (Neighbour becomes offset better than SCell) has been triggered for a certain TTT, it could enable Cx event triggering for the neighbour cell that has triggered the event.
3 Conclusion 
RAN2 should discuss the above and agree to the following proposals:
Proposal 1 	Cx per-beam based report triggering events are supported in NR but configurable for a list of specific cells. 
Proposal 2	The list of cells configured for C1 and C2 events are the cells whose measurements have satisfied the conditions of an Ax event.
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