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[bookmark: _Hlk85061506]1	Introduction
In this contribution, we provide some views on AI/ML-based Mobility optimization for CHO handover. Some of the agreed output for AI/ML-based mobility optimization in TR 37.817 is the following: 
-	UE trajectory prediction (Latitude, longitude, altitude, cell ID of UE over a future period of time)
	Note:	Whether the UE trajectory prediction is an external output to the node hosting the Model Inference function should be discussed during the normative work phase.
-	Estimated arrival probability in CHO and relevant confidence interval
[bookmark: _Hlk126854088]-	Predicted handover target node, candidate cells in CHO, may together with the confidence of the predication
In this contribution we discuss….
[bookmark: _Hlk90546851]2	AI/ML Mobility Optimization for CHO
In case of a CHO Handover, according to TS 38.423 a source NG-RAN node can send in Handover Request message a Conditional Handover Information Request IE that contains an Estimated Arrival Probability IE which can be used by the target NG-RAN node to allocate necessary resources. The Estimated Arrival Probability IE indicates a likelihood that the UE will end up accessing the target cell for which a handover request is sent. The algorithm used to calculate this probability is up to node’s implementation and could be based on internal legacy algorithms that could estimate such probability or done through AI/ML procedures. How this estimated arrival probability is calculated does not need to be indicated to a candidate target node. 
Observation 1: A source node does not need to indicate to the candidate target the method with which (legacy algorithm, AI/ML, etc.) the Estimated Arrival Probability is calculated.
Proposal 1: The model output in TR 37.817 on the estimated arrival probability in CHO does not have any standardization impacts.
In addition, when it comes to the confidence interval on the estimated arrival probability, once a probability is calculated for a given UE there is no more randomness and therefore the concept of confidence is not relevant. 
Proposal 2: There is no need to indicate a confidence interval on the estimated arrival probability since it has no randomness.
CHO is more robust in the sense that the risk that a UE loses coverage of the source cell is very small. However, this comes at a cost of reserving a much higher number of network resources which have to be reserved for a longer period of time than in normal Handover. This is because configuration is typically very early to achieve robustness. In addition, different target cells may be prepared, but handover will take place only in one of those cells. Therefore, robustness comes at the cost of a higher number of cell preparations which are longer than normal handover. Introduction of AI/ML in a NG-RAN node enables better resource optimization both at the source and target nodes.
Observation 2: AI/ML in the RAN can help to avoid too many and too long CHO cell preparations.
Another AI/ML Model output in TR 37.817 involves to predict a handover target node as well as a set of candidate cells in CHO together with the confidence of the prediction as part of the AI/ML Mobility Optimization output. In our view, this will be an internally consumed output by the source node of the Handover. Such AI/ML Model output can further help the source node limit the number of CHO Handover initiations only to the candidate target cells where the handover is expected to happen with high confidence.   

Proposal 3: Predicted handover target node and candidate cells in CHO are AI/ML Model Outputs consumed internally by the source node and have no standards impacts. 

In the context of CHO, it would be useful if the source NG-RAN node is able to cut down on the number of unnecessary CHO preparations (i.e., not even originate a Handover Request) to a potential target NG-RAN node if it knows in advance that the target NG-RAN node is not suitable to host the UE at this given point of time from the perspective of provided QoS for services established for the UE or a UE would end up with a potential failure when handing over to a target NG-RAN node. This information cannot be a static determination as the target NG-RAN nodes’ resource utilization/capacity is ever changing (including possible power saving actions etc.). One way to imagine this is to visualize the target NG-RAN nodes’ function as an estimator that can be invoked at the source NG-RAN node. The target NG-RAN nodes’ function can represent a list of values of achievable QoS indicators such as end user throughput, packet loss, rate, packet delay, etc., offered by target to source NG-RAN node or some indicators related to radio quality conditions that may point out on potential failure after handing over the UE to target NG-RAN node. By invoking this estimator and making a check with it, a source NG-RAN node would be able to potentially avert those preparations that are bound for failure. As such this requires transacting an estimator (as part of an AI/ML algorithm or otherwise) from the target NG-RAN node to the source NG-RAN node that can potentially allow the source NG-RAN node to perform this estimation. The estimator will of course go out of tune as the target NG-RAN node’s resource utilization/capacity changes over time, hence some kind of update is required back to the source NG-RAN node when that happens.

Proposal 4: To avoid unnecessary triggering of mobility procedures (e.g., CHO) towards a target NG-RAN node, it is desirable for the source NG-RAN node to be able to predict/foresee the performance (or failures) of a given UE at all possible candidate target NG-RAN nodes.
Using AI/ML, the source node can take into account into its cell preparations information about the impact of those in-vain preparations to different target NG-RAN nodes, which may not be the same across different nodes since different nodes may have different load situation, number of concurrent CHO preparations, proportion of in-vain preparations compared to successful, etc. Without any information measuring the impact of a CHO preparation for a specific target, a source NG-RAN node may only assume that the impact of in-vain preparations is the same across all candidate target NG-RAN nodes. To help source NG-RAN node predict the best candidate target gNBs for a CHO, feedback information is needed also from candidate target nodes that didn’t meet the execution condition.

Proposal 5: A configured candidate target NG-RAN node that didn’t meet the execution condition may send feedback to the source NG-RAN node to indicate the impact of the CHO preparation to the node’s performance e.g., with respect to a load related to CHO preparation, time duration of CHO configuration by this source compared to other sources, etc.  
3 	Conclusion
In this paper we make the following observations and proposals:
Observation 1: A source node does not need to indicate to the candidate target the method with which (legacy algorithm, AI/ML, etc.) the Estimated Arrival Probability is calculated.
Proposal 1: The model output in TR 37.817 on the estimated arrival probability in CHO does not have any standardization impacts.
Proposal 2: There is no need to indicate a confidence interval on the estimated arrival probability since it has no randomness.
Observation 2: AI/ML in the RAN can help to avoid too many and too long CHO cell preparations.
Proposal 3: Predicted handover target node and candidate cells in CHO are AI/ML Model Outputs consumed internally by the source node and have no standards impacts.
Proposal 4: To avoid unnecessary triggering of mobility procedures (e.g., CHO) towards a target NG-RAN node, it is desirable for the source NG-RAN node to be able to predict/foresee the performance (or failures) of a given UE at all possible candidate target NG-RAN nodes.
Proposal 5: A configured candidate target NG-RAN node that didn’t meet the execution condition may send feedback to the source NG-RAN node to indicate the impact of the CHO preparation to the node’s performance e.g., with respect to a load related to CHO preparation, time duration of CHO configuration by this source compared to other sources, etc.
