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1. Introduction
At RAN3 meeting 114e, the following agreements were reached for AI/ML-based Load Balancing use case:
The following solutions can be considered for supporting AI/ML-based load balancing:
· AI/ML Model Training is located in the OAM and AI/ML Model Inference is located in the gNB.
· AI/ML Model Training and AI/ML Model Inference are both located in the gNB. 
In case of CU-DU split architecture, the following solutions are possible:
· AI/ML Model Training is located in the OAM and AI/ML Model Inference is located in the gNB-CU. 
· AI/ML Model Training and Model Inference are both located in the gNB-CU.
Additionally, potential signalling flows and required input and output data were discussed and captured in TR37.817 [1]. In this contribution, we continue the discussion of the following remaining FFS items in the solutions and standard impact of AI-based Load Balancing.
· FFS whether “Feedback” is signalled after receiving a Feedback Request. 
· FFS on other input information required for AI/ML-based load balancing.
· FFS on other output information expected from AI/ML-based load balancing
2. Discussion
This section discusses the following topics:
· Procedure for sending Feedback from the target NG-RAN node to the source NG-RAN node 
· Additional input for AI/ML-based Load Balancing
· Additional output for AI/ML-based Load Balancing
2.1  Feedback Procedure
During RAN3-114e meeting the following high-level signaling flow for AI/ML-based Load Balancing was agreed [1].  



Figure 2.1-1: AI/ML for Load Balancing use case (as depicted in [1]). 

After the AI/ML-based Load Balancing procedure is suceesfully executed, it’s beneficial to leverage some feedback information received from the target NG-RAN node to improve the performance of AI/ML-based Load Balancing. During RAN3-114e meeting the following Feedback attributes were agreed:
· UE performance information from target NG-RAN
· Resource status information updates from target NG-RAN
To initiate collecting the identified feedback measurements at the target NG-RAN node, a few options may be considered:
· Reuse the Handover Request procedure (with new IE to request the target NG-RAN to start collecting the identified feedback measurements once the handover procedure is successfully completed)
· Use a separate procedure (Figure 2.1-2 is an example).Figure 2.1-2: Feedback Request procedure



[bookmark: _Hlk92375200]Note that the attributes in the Feedback as agreed from RAN3#114-e meeting include both UE-specific information, e.g., performance of the UE being handed over and NG-RAN node/cell information, e.g., resource status information update. Even though using a separate/new procedure for the Feedback may be cleaner, we feel that reusing existing Handover Request message (with new IEs) may save the overhead of adding a new XnAP message at this time. 
Observation 1: It is beneficial to leverage some feedback information received from the target NG-RAN node to improve the performance of AI/ML-based Load Balancing.
Observation 2: The Feedback measurements may include UE-specific information and NG-RAN node/cell-level information.
[bookmark: _Hlk92375253]Proposal 1: It is proposed to reuse existing Handover Request procedure for the source NG-RAN to request the target NG-RAN to start collecting the identified Feedback measurements once the handover procedure is successfully completed. 
2.2  Additional Input for AI/ML-based Load Balancing
During RAN3-114e meeting, the following input attributes for AI/ML-based Load Balancing were agreed:
From the local node:
· Own resource status information (e.g. per cell, per SSB Area): e.g., this can be calculated using predictions of some or all of the resource information specified in current XnAP
· Predicted own resource status information: e.g., this can be calculated using predictions of some or all of the resource information specified in current XnAP
From the UE:
· UE location information (e.g. from RLF reports, SCG Failure Information, Successful Handover Report)
· UE Radio Measurements, e.g., RSRP, RSRQ, SINR
· UE Mobility History Information
From neighbour NG-RAN Nodes:
· Neighbour resource status information (e.g. per cell, per SSB Area): it may include, e.g., some or all of the resource information in current Xn: Resource Status Update procedure
· Predicted neighbour resource status information: this can be calculated using, e.g., predictions of some or all of the resource information specified in current XnAP  
To optimize the UE experience, the predicted UE trajectory can be used as input to AI/ML-based Load Balancing decision, e.g., in selecting/predicting handover target cells.
Observation 3: The Load Balancing decision can be improved by leveraging the output of UE trajectory prediction.
Proposal 2: It is proposed to include the outcome of UE trajectory prediction generated at the local NG-RAN as input to AI/ML-based Load Balancing.

2.3  Additional Output for AI/ML-based Load Balancing
During RAN3-114e meeting, the following outputs for AI/ML-based Load Balancing were agreed:
· Selection of target cell for mobility load balancing 
· Predicted own resource status information: this can be calculated using, e.g., predictions of some or all of the resource information specified in current XnAP
· Predicted resource status information signalled from neighbor NG-RAN node(s): this can be calculated using, e.g., predictions of some or all of the resource information specified in current XnAP
· Validity time for the Model Inference output predictions. FFS whether validity time is applied to all outputs produced by the Model Inference function.
As discussed in the previous section, AI/ML-based Load Balancing decision may use the outcome of UE trajectory prediction. The UE trajectory prediction can be carried out at the local NG-RAN (using an AI/ML model). Thus, the UE trajectory prediction may be added as part of the output for the AI/ML-based Load Balancing use case.  Note that the result of the UE trajectory prediction will then be used as input to the “Mobility Load Balancing predictions” function as indicated in Figure 2.1-1.
Proposal 3: It is proposed to include the UE trajectory prediction as part of the output of AI/ML-based Load Balancing use case (it is the output of the UE trajectory prediction AI/ML model).
3 Conclusion
Observation 1: It is beneficial to leverage some feedback information received from the target NG-RAN node to improve the performance of AI/ML-based Load Balancing.
Observation 2: The Feedback measurements may include UE-specific information and NG-RAN node/cell-level information.
Observation 3: The Load Balancing decision can be improved by leveraging the output of UE trajectory prediction.
Proposal 1: It is proposed to reuse existing Handover Request procedure for the source NG-RAN to request the target NG-RAN to start collecting the identified Feedback measurements once the handover procedure is successfully completed. 
Proposal 2: : It is proposed to include the outcome of UE trajectory prediction generated at the local NG-RAN as input to AI/ML-based Load Balancing.
Proposal 3: It is proposed to include the UE trajectory prediction as part of the output of AI/ML-based Load Balancing use case (it is the output of the UE trajectory prediction AI/ML model).
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