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1 Introduction
In RAN #103 meeting, Study on AI/ML for mobility was approved. The objectives of the study were to evaluate potential benefits and gains of AI/ML aided mobility for network triggered L3-based handover, considering the following aspects from RAN2 perspective [1]:
1. AI/ML based RRM measurement and event prediction,
a. Cell-level measurement prediction including intra and inter-frequency (UE sided and NW sided model) [RAN2]
i. Inter-cell beam-level measurement prediction for L3 mobility (UE sided and NW sided model) [RAN2]
b. HO failure/RLF prediction (UE sided model) [RAN2]
c. Measurement event prediction (UE sided model [RAN2].
2. Study the need/benefits of any other UE assistance information for the network side model [RAN2]
3. 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 trade-offs [RAN2]
NOTE: Simulation assumption and methodology can leverage TR 38.901, 38.843 and 36.839. And leave the detail discussion to RAN2.
4. 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 
5. Potential specification impacts of AI/ML aided mobility [RAN2]
2 [bookmark: _Hlk134626879]Discussion
With existing L3 handover mechanism, handover is triggered and executed based on reported historical measurement result and/or measurement event(s), i.e., it is a kind of reactive scheme by its nature. It may work well among macro cells when the UE’s mobility is low for existing services. But it could be problematic when either the UE’s mobility is high or when the UE is among micro cells of high density, or both, either for existing services or future services. For example, in future services like XR, such a reactive scheme may result in a larger number of unintended events, e.g., handover failure, radio link failure, ping-pong phenomenon, throughput loss, too early/late or wrong cell handovers, as depicted in Fig. 1. To improve handover robustness conditional handover was introduced in Rel-16 and to reduce interruption time of frequent handover among small cells LTM HO was introduced in Rel-18. However, these two mechanisms are not sufficient, because they are still reactive schemes by design. On the other hand, mechanisms based on AI/ML algorithms have the potential to enable proactive schemes.
Based on progress made in RAN1 and RAN3 so far and assumptions on the UE’s trajectory, it is feasible to predict RRM measurements and/or events and hence predict the candidate target cells from the UE’s perspective. On the network side, new assistance information, if necessary, and statistics based on measurement reports from the UE and/or neighbouring nodes can be also used for further predictions. If some prediction information from the UE could be known by network, handover and/or RRM performance can be improved by proactive measures to either make better decisions or avoid unintended events.
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[bookmark: _Ref142043673]Figure 1: Exemplary unintended events
Since handover (L3 mobility) is triggered by the network, for the network to decide for optimal target cell and optimal time of handover, it is ideal that the UE provide some assistance information to the network. For example, the assistance information could be the location of the UE, how the location is provided to the gNB is for further discussion as well as model parameters that the UE is using to predict its ideal cell for handover, etc.
The UE can determine probability of HOF in the target cell by performing measurements on the configured target cells. The UE may store such measurements and use it as input along with the trajectory of the UE to determine the probability of HOF in the target cell. The AI/ML model to predict the chances of HOF in the target cell can be as follows:
Past cells at which HOF has occurred
UE side model



Probability of HOF in the target cell.

UE’s trajectory profile


Figure 2: HOF prediction
For instance, the mobile UE (here, a car) based on traditional reporting procedure where it measures the neighbouring cell quality and based on the vicinity with the neighbouring cell it reports to the gNB. Based on the measurement report the gNB selects the best cell for the UE to be handed over to. However, in case of mobile UE this may cause frequent HO to short time of stay or even HOF in certain cases. 
Here the UE at instance 1 may have gNB2 as the best cell to be handed over to based on traditional measurement procedure. But due to UE side AI/ML method, the UE can incorporate it’s predicted trajectory with the measurement report and report this to the network. Based on this, the network instead of gNB2 will select gNB3 as the best target cell to be handed over to.
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Figure 3: Predicted UE trajectory
Proposal 1: The UE provides probabilities of HOF in the target cells and reports those to the network. Based on this the network can choose the best cell based on UE’s behaviour to avoid HOF in the target cell. 

Constantly running an AI/ML model for inference will impact the battery life of the UE. Therefore, it is important for the UE to know when it should initiate an AI/ML model for performing model inference. It is possible to have a new event configured by the network for triggering the UE to execute the AI/ML model. Another possibility is that the UE itself initiates the AI/ML model execution based on some pre-configured periodicity or threshold for certain use cases.

Proposal 2: A mechanism to trigger the AI/ML model execution should be considered. It could be based on a threshold specified by the network, or an event configured by the network.

Another important consideration for AI/ML for mobility study is to analyse the impact of handover happening while a model LCM cycle is ongoing. It is important to consider the impact of model transfer while a UE undergoes handover. It may be assumed for the AI/ML model to have different identification in the serving cell and the target cell. It should be studied how the AI/ML model could adapt to the change in context after the handover. An option to consider would be that during the RRC Reconfiguration the network may provide the details of the model at the target cell and its associated parameters to the UE. 

Proposal 3: The impact on the AI/ML model after handover to a target cell should be considered. The model parameters like the model ID, or the dataset associated with the model should be provided to the UE during handover related signalling. 

3 Conclusion
In this contribution, we discussed a few items that could be considered for further discussion related to AI/ML for mobility. 
Proposal 1: The UE provides probabilities of HOF in the target cells and reports those to the network. Based on this the network can choose the best cell based on UE’s behaviour to avoid HOF in the target cell. 

Proposal 2: A mechanism to trigger the AI/ML model execution should be considered. It could be based on a threshold specified by the network, or an event configured by the network.

Proposal 3: The impact on the AI/ML model after handover to a target cell should be considered. The model parameters like the model ID, or the dataset associated with the model should be provided to the UE during handover related signalling. 
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