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1. Introduction
For AIML mobility study, the following agreements were reached for the discussion of measurement event predictions at the last RAN2 meeting:

Agreements:
1. At least measurement event evaluation based on RRM measurement prediction result will be studied. Direct measurement event prediction is also allowed.   
1. Clarifications on what is being as input should be provided with results  
1. Start with A3 as a baseline.  
1. Measurement event prediction study can start after some further progress on RRM measurement prediction has been made
This document discusses the scenarios of measurement event predictions based on the agreements RAN2 made for this subtopic. 

2. Discussion
In the last RAN2 meeting, it was agreed that the work of measurement event prediction evaluation will start with A3 as a baseline. 
As a typical cell deployment scenario, the A3 measurement event is particularly useful for homogeneous cell deployments. Although A3 measurement event could also be applicable to heterogeneous cell deployments, it would be simple to basically assume homogeneous cell deployments in this SI.
Proposal-1: RAN2 to consider homogenous cell deployment scenarios as baseline for the study of measurement event predictions.

Although at last meeting, the discussion of measurement event predictions only focused on the occurrence of a certain measurement event (e.g. A3, A5, etc), we think the mobility event predictions are also in the scope, since the handover procedure will be triggered based on a certain measurement event. Correct prediction on a certain mobility event can not only improve the handover performance but also the system throughput.       

In legacy L3-based HO, there are many events for L3 measurement reporting, e.g. A3 or A5 which would be used normally for homogenous cell deployments. In some heterogeneous cell deployments, another event could be useful, e.g. A2 or A4. These events can work well in the L3 HO based on event triggered L3 measurement reporting in most cases especially when the UE is moving slowly or is almost stationary. 
However, when the UE is moving faster or cell coverages are not uniformly spread (e.g. cell coverages among neighbouring cells are complicated), the L3 HO based on those events might not work sufficiently well. For example, even though the HO is successfully performed, the UE may stay in the target cell for short period and then perform the HO again. The UE may continue this behaviour subsequently. The issue is known as “short time of stay” or frequent HO. One specific case of frequent HO is a ping-pong HO, where the UE comes back to the source cell right after the HO completion to the target cell. 
In the abovementioned mobility scenarios, the UE may be able to stay in the source cell for some more time and skip one HO procedure causing the short time of stay, if the UE’s mobility can be predicted in advance. Note that another well-known problem is HO failure or RLF during the L3 HO and it is to be discussed separately (AI. 8.3.4 HOF/RLF prediction).
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Fig.1: short time of stay example (Cell 01->11->02->21)

Proposal-2: RAN2 to consider at least the short time of stay scenario as target scenario, for mobility event prediction.
Proposal-2a: The short time of stay scenario can be further broken down to frequent HO and ping-pong HO as target scenarios, for mobility event prediction.

[bookmark: _Hlk166086923]During the email discussion for RRM measurement predictions, there are discussions on how to define a prediction accuracy metric. The RSRP difference is assumed to be the prediction accuracy metric for RRM measurement. For measurement event prediction and mobility event prediction, we may use a bit different metric to weigh the prediction accuracy. Since measurement event or mobility event occurs at a certain timeframe, one of the possible metric can be considering the timing difference between the predicted occurrence of the measurement event or HO event and the real time of the occurrence of the event. At some extreme case, the predicted occurrence of the event may never happen, so then basically, the occurrence of the event should be also one of the metrics. A CDF curve may be used to express the trend of the timing difference for multiple instances of event predictions. 

Proposal-3: The occurrence of the event, and the timing difference between the predicted occurrence of the event and the real time of the occurrence of the event can be defined as the prediction accuracy metric for measurement event (and mobility event) predictions.

3. Conclusion
In this contribution we discussed target scenarios for measurement event prediction and possible framework and then made the following proposals.

Proposal-1: RAN2 to consider homogenous cell deployment scenarios as baseline for the study of measurement event predictions.
Proposal-2: RAN2 to consider at least the short time of stay scenario as target scenario, for mobility event prediction.
Proposal-2a: The short time of stay scenario can be further broken down to frequent HO and ping-pong HO as target scenarios, for mobility event prediction.
Proposal-3: The occurrence of the event, and the timing difference between the predicted occurrence of the event and the real time of the occurrence of the event can be defined as the prediction accuracy metric for measurement event (and mobility event) predictions.
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