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1	Introduction
In December RAN plenary approved the work item for Artificial Intelligence (AI)/Machine Learning (ML) for NG-RAN  
The main objective of the WI is:
Specify data collection enhancements and signaling support within existing NG-RAN interfaces and architecture (including non-split architecture and split architecture) for AI/ML-based Network Energy Saving, Load Balancing and Mobility Optimization. (RAN3).
This is the follow up to the study of these topics the outcome of which is captured in 37.817.
The study item made a number of agreements on how to proceed but left a number of topics open to be resolved during the specification phase.
This contribution tries to discus one open issue on radio measurements. In the TR the following is included: 
“An NG-RAN node can also derive load prediction using UE measurements and information, for example MDT and RRM measurements, or UE location information (e.g., velocity, position). For the aspects concerning the configuration and the reporting of UE measurements and information the impacted protocol is RRC.”
"If existing UE measurements are needed by a gNB for AI/ML-based mobility optimization, RAN3 shall reuse the existing framework (including MDT and RRM measurements). Whether new UE measurements are needed is left to normative phase based on the use case description."
In RAN3#117-e No discussion occurred on Radio RRM measurements, all of the discussion was on MDT, no conclusions on MDT were made but discussion will continue as per the chair notes:
Potential MDT enhancement related issues as follows, need more time to discuss the details and potential standard impacts, coordination with ran2/sa5 if needed:
· enhance the mdt procedure to solve the issue how to support the consecutive ai/ml data collection for the certain time-series ai/ml model.
· how the source ng-ran node obtains logged ue trajectory information when ue enters rrc connected state and reports to the new ng-ran node.
· how to enable a more granular selection of ues based on enhanced mdt configuration information in management based MDT
· how to map ai/ml feedback information to ai/ml actions and report them over MDT
UE RRM measurements have related aspects but also separate ones since the need of measurements for handover and the need to feed an AI/ML model can be different. 
2	Discussion 
Radio measurements are fundamental in any mobility process, as they are of course used as the metrics evaluated to decide the need to perform a HO and to decide on the timing of that HO. Radio measurements help deciding on which cell or cells to consider for HO. The mobility decision process considers UE service disruption, where the goal is of course to try to minimize. Additionally, the type of HO is decided as well as if data forwarding will be required. The HO process in itself incurs or requires resource reservation at target nodes which has been acknowledged as a valid problem to be addressed. Therefore, when discussing mobility problems, HO failures need to be seen from a broader perspective and not just from a failure KPI. 
If radio measurements are the underlying metrics that are evaluated and that lead to a decision on HO strategy, we believe, because of all the mentioned aspects, that the topic should be discussed from a perspective of how AI/ML mechanisms and techniques can help enhance the current measurement framework and HO mechanisms to address all the mentioned acknowledged problems. This makes even more sense realizing mobility is the underlying procedure for all three use cases. 
For all HOs, there 3 failure types: too early, too late, HO to wrong cell. These failures can happen due to:
Wrong cell selection and consequently, wrong UE configuration, that is tied with all failure types
Inadequate NW evaluation of UE experienced radio conditions, here a problem related to timing, and very evident in cases of too late or too early HO
Predicting radio measurements would be relatively simple with ML and would provide a way to solve these problems, by anticipating what radio conditions a UE might experience. The anticipation of these conditions opens the door for more time for decisions, something that is not currently considered in today’s specs.  
Particularly on timing, there is a clear time gap between UE experienced radio conditions and NW awareness of these conditions. This is of course due to the current measurement reporting framework where only periodic or event-based measurement reporting is considered.
Periodic reporting is a static configuration. If UE is configured with a small value for periodic reporting, signalling increases. If the UE is configured with a high value, the NW awareness of the UE experienced conditions decreases, due to the time gap between reports being longer. 
Event triggered reporting on the other hand is reactive. The UE only triggers sending of a report when event criteria is met, which can easily fail if the considered threshold configuration is not very well fine-tuned. Even if thresholds are very adequate, there will always be situations where the HO fails because of the air interface latency that needs to be considered, particularly under unstable radio conditions.  This latency is in fact a flagrant cause at least for too late HO failures.
Predicting measurements with AI/ML can be very useful to improve current configurations. While this is explicitly not a part of the use case, it is implicitly the case because each of the target use cases is predicting to allow for successful handover, i.e., the UE in the new cell would have a good enough signal strength. If done at the UE, predicted measurements can be incorporated in current measurement report framework or in a new AI/ML measurement reporting setting. However, this is outside the scope of this work item. If done at RAN node, the target configuration can be derived beforehand. In both cases (UE or NW generated predictions), measurement predictions would not be difficult to attain via ML and can be very useful to anticipate UE configuration, providing enhancements to eliminate further mobility related KPI failures, as well as the associated UE service problems that naturally come with inadequate source reservation. 
In normal handover, the network depends on UE measurement reports which are event triggered (example neighbour cell signal strength is higher than the current cell). This works because the report can be used as a trigger for a handover. However, normal trigger events are not as useful when anticipating handover since the data is only sent when an event occurs and the whole point is to anticipate when such an event would occur. This can be resolved in the current standard by enabling very frequent periodic measurement reporting. This could work but would greatly increase the amount of measurement reporting that needs to be done. This might be acceptable during online training of a model but not for continuous inference for all users. Therefore, we need to look whether there are ways to balance the need for data and the potential increased signalling.
Some possible solutions to enhancement of measurements could be allowing a single event triggered measurement to have multiple thresholds either fixed values or relative to the current cell signalling strength. Other solutions might be possible and necessary, a topic best handled by RAN2. 
3	Proposal
Based on the discussion above, the following proposal should be agreed:
Proposal: RAN 3 to further agree on the potential need to enhance the measurement procedure to guarantee UE measurements can be efficiently used by AI/ML for generating radio measurement predictions or implied measurement predictions, to achieve the proposed enhancements in the TR, as an evident enabler for anticipation of UE conditions that will lead to improved mobility, load balancing and energy savings strategy mechanisms, involving RAN2 as necessary via LS. 
