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1	Introduction	
Last several meetings have discussed the use case of mobility optimization. Regarding the standard impacts on mobility optimization, the following FFSes are made,
We should refer to AI/ML unless needed in the specific discussion context
- The detailed standard impacts for mobility optimization should continue to discuss at next meeting. 
- For trajectory/location prediction, UE mobility history information can be the input, and UE trajectory prediction or the predicted target cell can be - the output.
In this contribution, we further discuss the solutions and specification impact of AI based on mobility optimization.
2 Discussion
Last meeting the use case descriptions for mobility optimization has been captured in the latest version of TR. According to the TR, mobility aspects of SON which can be enhanced by the use of AI/ML include,
· Reduction of the probability of unintended events
· UE Location/Mobility/Performance prediction
· Traffic Steering
For the first bullet, the traditional method to reduce unintended events is to collect RLF report from UE, and exchange Failure Indication and HO Report messages between nodes; by analyzing the report collected or exchanged, the node may identify and reconfigure parameters that lead to unintended events, or negotiate the HO trigger threshold between nodes through MSC procedure. By introducing AI/ML, the parameter reconfiguration decisions and HO trigger negotiation decisions can be realized by Model Inference.
For the second bullet, UE Location/Mobility/Performance prediction is mainly used for subsequent target node selection or Secondary Node selection, and the UE history information collected from UE, as well as MDT measurement results collected from UE can be used as an input for Model Training and Model Inference.
For the third bullet, Traffic Steering is based on the Successful Handover Report or feedbacks on UE performance received from neighbouring nodes or historical secondary nodes, through Model training and Model Inference, the node is able to make the appropriate handover trigger adjustment decisions and optimal combination of PCell/PSCell/SCell decisions.
The following solution focuses on unintended event reduction and traffic steering enhancement which assumes that the Model Inference is located at gNB since the Model Inference is mainly used for making parameter reconfiguration decisions, HO trigger negotiations, node selections and optimal cell combination decisions which have long been performed by gNB. And we take the aggregated architecture as starting point for the illustration. The objectives and proposals can also be applied to CU-DU split architecture.
2.1 Solution: model training at OAM and model inference at gNB
AI-based mobility optimization with model training at OAM while model inference at gNB is illustrated in Figure 1.



Figure1 AI-based mobility optimization flow chart: model training in OAM and model inference in gNB
Step 1: OAM retrieves the data from gNB and/or UE and optionally, the OAM could send out the data retrieval request message to trigger the data reporting. The collected data potentially includes Failure Indication, HO reports, feedbacks on UE performance from neighbouring nodes, as well as RLF reports, UE history information, MR reports, performance measurements from UE, etc.
Step 2: OAM performs the Model training with the input data and generates the ML model.
Step 3: OAM distributes the Model to gNBs.
Step 4a: gNBs may execute the Model inference for UE Trajectory/Location prediction and generates the prediction results. The inference results may be one of the potential inputs for the subsequent Model inference for Traffic Steering/unintended events reduction.
Step 4b: gNB executes the Model inference for Traffic Steering/unintended events reduction, potentially using collected Failure Indication, HO reports, feedbacks on UE performance from neighbouring nodes, as well as RLF reports, UE history information, MR reports from UE, and UE Trajectory/Location prediction, etc. as inputs.
Step 5: gNB takes the appropriate actions, potentially including HO trigger negotiation, parameter reconfiguration and optimal cell combination selection.
Step 6: gNBs/UEs provide the performance feedback to OAM.
Step 7: OAM performs the performance evaluation and executes the Model retraining and update if needed.

Specification impact:
· Data retrieval request and reporting between gNB and OAM are needed, some enhancements on the NRM and PM may be needed.
· Model distribution from OAM to gNB.
· Feedback on UE performance exchange between gNBs.
Proposal 1: RAN3 is kindly asked to discuss the potential solutions for AI-based mobility optimization and capture the solutions in the TR 37.817.
3 Conclusion
The following proposal is made,
Proposal 1: RAN3 is kindly asked to discuss the potential solutions for AI-based mobility optimization and capture the solutions in the TR 37.817.
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5       Use Cases and Solutions for Artificial Intelligence in RAN
5.3	Mobility Optimization
5.3.1	Use case description
	*** Omitted text not changed ***



5.3.2	Solutions and standard impacts
Editor Note: Capture the solutions for the use case, including potential standard impacts on existing Nodes, functions, and interfaces


5.3.2.x Solution: model training at OAM and model inference at gNB
The following solution focuses on unintended event reduction and traffic steering enhancement which assumes that the Model Inference is located at gNB since the Model Inference is mainly used for making parameter reconfiguration decisions, HO trigger negotiations, node selections and optimal cell combination decisions which have long been performed by gNB. And we take the aggregated architecture as starting point for the illustration. The objectives and proposals can also be applied to CU-DU split architecture.
AI-based mobility optimization with model training at OAM while model inference at gNB is illustrated in Figure 1.



Figure1 AI-based mobility optimization flow chart: model training in OAM and model inference in gNB

Step 1: OAM retrieves the data from gNB and/or UE and optionally, the OAM could send out the data retrieval request message to trigger the data reporting. The collected data potentially includes Failure Indication, HO reports, feedbacks on UE performance from neighbouring nodes, as well as RLF reports, UE history information, MR reports, performance measurements from UE, etc.
Step 2: OAM performs the Model training with the input data and generates the ML model.
Step 3: OAM distributes the Model to gNBs.
Step 4a: gNBs may execute the Model inference for UE Trajectory/Location prediction and generates the prediction results. The inference results may be one of the potential inputs for the subsequent Model inference for Traffic Steering/unintended events reduction.
Step 4b: gNB executes the Model inference for Traffic Steering/unintended events reduction, potentially using collected Failure Indication, HO reports, feedbacks on UE performance from neighbouring nodes, as well as RLF reports, UE history information, MR reports from UE, and UE Trajectory/Location prediction, etc. as inputs.
Step 5: gNB takes the appropriate actions, potentially including HO trigger negotiation, parameter reconfiguration and optimal cell combination selection.
Step 6: gNBs/UEs provide the performance feedback to OAM.
Step 7: OAM performs the performance evaluation and executes the Model retraining and update if needed.

Specification impact:
· Data retrieval request and reporting between gNB and OAM are needed, some enhancements on the NRM and PM may be needed.
· Model distribution from OAM to gNB.
· Feedback on UE performance exchange between gNBs.
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