Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 #125bis	R2-2403255
Changsha, China, 15th – 19th April, 2024	
Agenda Item:	8.3.4
Source:	Ericsson
Title:	AI/ML based measurement events prediction
Document for:	Discussion
1	Introduction
A new study item on Artificial Intelligence (AI)/Machine Learning (ML) for mobility in NR was approved in RAN Plenary #102 with the following objectives [1].
	[bookmark: _Ref178064866]
Study and evaluate potential benefits and gains of AI/ML aided mobility for network triggered L3-based handover, considering the following aspects:
· AI/ML based RRM measurement and event prediction, 
· Cell-level measurement prediction including intra and inter-frequency (UE sided and NW sided model) [RAN2]
· Inter-cell Beam-level measurement prediction for L3 Mobility (UE sided and NW sided model) [RAN2]
· HO failure/RLF prediction (UE sided model) [RAN2]
· Measurement events prediction (UE sided model) [RAN2]
· Study the need/benefits of any other UE assistance information for the network side model [RAN2]

· The evaluation of the AI/ML aided mobility benefits should consider HO performance KPIs (e.g., Ping-pong HO, HOF/RLF, Time of stay, Handover interruption, prediction accuracy, and measurement reduction) etc.) and complexity tradeoffs [RAN2]
· NOTE: Simulation assumption and methodology can leverage TR 38.901, 38.843 and 36.839. And leave the detail discussion to RAN2
· Potential AI mobility specific enhancement should be based on the Rel19 AI/ML-air interface WID general framework (e.g. LCM, performance monitoring etc) [RAN2]  
· NOTE: This would only be treated after sufficient progress is made in the Rel-19 AI/ML air interface WID 
· Potential specification impacts of AI/ML aided mobility [RAN2]
· Evaluate testability, interoperability, and impacts on RRM requirements and performance [RAN4]

· NOTE 1: RAN1/3 work can be triggered via LS
· NOTE 2: RAN4 scope/work can be defined and confirmed by RAN#105 after some RAN2 discussions (within the RAN4 pre-allocated TUs)
NOTE 3: To avoid duplicate study with “AI/ML for NG-RAN” led by RAN3
NOTE 4: Two-sided model is not included




In this contribution, we will discuss the aspects related to the AI/ML based measurement events prediction.

2	Discussion
Mobility events and reporting are designed to provide input to the network which the network can use when taking handover decisions. Events A1 and A2 are normally used as input to configure A3, A4 and A5 events and the A3 and A5 events are mainly used for the legacy L3 based handover decisions. Therefore, events A1, A2, A3 and A5 seem suitable to be considered for measurement event predictions in this study item. Event A4 may have lower priority in this study as it is mainly targeting dual connectivity, but other use cases may be of interest also, so it is proposed to leave event A4 FFS.
[bookmark: _Toc163204520]The network normally uses A3 and A5 events as input to L3 handover decisions. A1 and A2 events are used as input to configure A3 and A5 events.
[bookmark: _Toc163206110]Events A1, A2, A3 and A5 can be considered for measurement event predictions in AI/ML for Layer 3 mobility study. Prediction of Event A4 is FFS.

In the following we focus on the A3 event, but the same analysis can be applicable to  A1, A2 and A5 events.
Event A3 is defined in the RRC TS 38.331 according to the following, wherein the event is fulfilled if all the measurements in the (TTT) period fulfil the entry condition (Inequality A3-1) of the A3 event.
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Mn and Mp represent the measurements of a neighbouring cell and an SpCell respectively at the present time (t0). 
Therefore, prediction of the A3 event can be seen as applying the same A3 entry condition but for the predicted RSRP value in the future instead of the actual measurements (i.e., using temporal prediction), as shown below.
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[t] indicates how far ahead in time the UE should perform the predictions and evaluate the entry conditions. Once the UE predictions and evaluation indicates fulfilment of the A3 event for a time period of Time-To-Trigger (TTT), the UE can send a report to the network including the available measurements and predictions. This is schematically shown in the Figure 1.
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Figure 1. Using temporal prediction in A3 event prediction (i.e., monitoring fulfilment of the entering condition in the predicted A3 event).
According to the analysis above, it is proposed to reuse the temporal event prediction with the purpose of mobility event predictions. Other type of predictions can be studied also.

[bookmark: _Toc163206111]Temporal RRM predictions (on neighbouring cells and serving cell) can be reused for the A1, A2, A3 and A5 event predictions. FFS on other type of predictions.


Conclusion
In the previous sections we made the following observations: 
Observation 1	The network normally uses A3 and A5 events as input to L3 handover decisions. A1 and A2 events are used as input to configure A3 and A5 events.

Based on the discussion in this document we propose the following:
Proposal 1	Events A1, A2, A3 and A5 can be considered for measurement event predictions in AI/ML for Layer 3 mobility study. Prediction of Event A4 is FFS.
Proposal 2	Temporal RRM predictions (on neighbouring cells and serving cell) can be reused for the A1, A2, A3 and A5 event predictions. FFS on other type of predictions.
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The UE shall:

1> consider the entering condition for this event to be satisfied when condition A3-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A3-2, as specified below, is fulfilled;
1> use the SpCell for Mp, Ofp and Ocp.

NOTE 1: The cell(s) that triggers the event has reference signals indicated in the measObjectVR associated to this
event which may be different from the NR SpCell measObjectNR.

Inequality A3-1 (Entering condition)
Mn + Ofit + Ocn — Hys > Mp + Ofp + Ocp + Off
Inequality A3-2 (Leaving condition)

Mn + Ofit + Ocn + Hys < Mp + Ofp + Ocp + Off
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The UE shall:
1> consider the entering condition for this event to be satisfied when condition A3-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A3-2, as specified below, is fulfilled;
1> use the SpCell for Mp, Ofp and Ocp.

Inequality A3-1 (Entering condition)

Mn. + Ofn + Ocn — Hys > Mp. + Ofp + Ocp + Off

Inequality A3-2 (Leaving condition)

Mn[t] + Ofn + Ocn + Hys < Mp[t] + Ofp + Ocp + Of
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