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[bookmark: _Hlk85061506]1	Introduction
Balancing load in networks is a difficult task. Load Balancing decisions are determined based on current load information, most often unable to capture situations where network load changes especially when the change is fast. When a UEs has time-varying traffic, the load it creates to a target cell after an offloading may be significant and may not be anticipated with current schemes. Additionally, load balancing actions occur on a UE-per-UE basis and do not take into account the overall load that will be transferred to a target cell after the offloading. 
The introduction of AI/ML techniques can improve performance by taking into account a broad variety of measurements from UEs and information reported by neighbouring network nodes. Predicted Load information calculated at a NG-RAN node is a fundamental enabler of AI/ML Load Balancing, which is a promising approach to provide higher quality of user experience and improve capacity.  
AI/ML Load Balancing is one of the prioritized use cases studied during the Rel.17 Study on Data Collection for NG-RAN and EN-DC. In this contribution we provide our views on various aspects pertaining to AI/ML Load Balancing. 
[bookmark: _Hlk90546851]2	Discussion  
In current mechanisms, a NG-RAN node identifies a UE to be handed over to a target node for Load Balancing purposes. If the load is not sufficiently balanced, more UEs can be identified for the offloading. This is a simple (but heuristic way) to obtain an optimal selection of UEs to be offloaded. In this way the cumulative effect of a Load Balancing action to network performance cannot be optimized. In addition, it is possible that after a UE is offloaded to a target node, the load situation in the network becomes very different due to traffic variations which makes this solution suboptimal. 
In TR 37.817 it is captured that an NG-RAN node can predict the optimal set of UEs to be offloaded to a target node. This information can be used internally at a source node to determine towards which target nodes Handover should be initiated. To determine whether the set of UEs was optimally chosen it was captured in TR 37.817 that UE performance information, for those UEs handed over from source node, is provided from the target NG-RAN node as part of feedback information. Feedback could also contain resource status information updates from the target node.
In current offloading actions, different UEs are offloaded one at a time. For example, network could determine a certain number UEs carrying the most load one at a time and hand them over to a neighbouring NG-RAN node that has the least load. However, in reality to achieve optimality a multi-objective optimization problem needs to be solved where the actual number of possibilities of choosing those UEs and their respective load to be handed over to a certain target is exponentially growing. Parameters to be optimized and controlled include: a) The number of UEs to be offloaded, b) their identity, and c) one or more target nodes to take over the traffic. The outcome of this joint (multi-objective) optimization is an offloading plan identified by the source indicating which UEs will be offloaded to a certain NG-RAN node and how much of their traffic shall be offloaded. 
Observation 1: It is beneficial for a NG-RAN node to jointly optimize (i.e., multi-objective optimization) which UEs should be offloaded to a given neighbour NG-RAN node and which amount of their traffic shall be offloaded. 
With the introduction of AI/ML it is now feasible to calculate difficult and complex calculations of multi-variable optimization problems towards finding an optimal solution. The offloading plan can be optimized using feedback on UE performance information of a set of UEs to be handed over. 
Proposal 1: A source node can determine an offloading plan identifying the UEs to be handed over to a target NG-RAN node for the purpose of AI/ML Load Balancing.
In order to determine the best set of UEs to comprise the offloading plan a source NG-RAN node can request from a candidate target NG-RAN node information to determine a predicted “cost” or “reward” that a certain offloading action will incur at the target NG-RAN node. This can be a “prediction” of the UE performance of the offloaded traffic at the target NG-RAN, where UE performance could be measured in terms of a predicted total throughput, a predicted data volume, etc. of a suggested set of UEs.   
Proposal 2: A source node may request from a neighbouring NG-RAN node information about a predicted UE performance at the target NG-RAN node of a set of UEs participating an offloading plan.
Source can determine if it is beneficial to offload the set of UEs to the target NG-RAN node by comparing the predicted UE performance at the NG-RAN node with the UE performance that those UEs observe at the source node.
Proposal 3: A source NG-RAN node can determine whether an offloading plan is beneficial by comparing its measured UE performance over the UEs participating the offloading plan with the predicted UE performance received from a target NG-RAN node. 
A source NG-RAN node may need to request predicted UE performance over a number of candidate offloading plans (including different UE possibilities) and number of neighbouring NG-RAN nodes before it determines the optimal choice. 
Once the offloading takes place a neighbouring NG-RAN node can send to the source the actual UE performance information that the offloaded UEs experienced at the target NG-RAN node.
Proposal 4: After the offloading plan is executed the target NG-RAN node sends to the source the actual UE performance that the offloaded UEs experienced at the target NG-RAN node as part of feedback information.
3 	Conclusion

In this paper we make the following observations and proposals:
Observation 1: It is beneficial for a NG-RAN node to jointly optimize (i.e., multi-objective optimization) which UEs should be offloaded to a given neighbour NG-RAN node and which amount of their traffic shall be offloaded. 
Proposal 1: A source node can determine an offloading plan identifying the UEs to be handed over to a target NG-RAN node for the purpose of AI/ML Load Balancing.
Proposal 2: A source node may request from a neighbouring NG-RAN node information about a predicted UE performance at the target NG-RAN node of a set of UEs participating an offloading plan.
Proposal 3: A source NG-RAN node can determine whether an offloading plan is beneficial by comparing its measured UE performance over the UEs participating the offloading plan with the predicted UE performance received from a target NG-RAN node. 
Proposal 4: After the offloading plan is executed the target NG-RAN node sends to the source the actual UE performance that the offloaded UEs experienced at the target NG-RAN node as part of feedback information.



