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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 signalling 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.
[bookmark: _Toc97840236][bookmark: _Toc99489548][bookmark: _Toc100153153][bookmark: _Toc100154284][bookmark: _Toc100154493][bookmark: _Toc100155000][bookmark: _Toc97840246][bookmark: _Toc99489558][bookmark: _Toc100153163][bookmark: _Toc100154294][bookmark: _Toc100154503][bookmark: _Toc100155010]In RAN3#117bis-e some agreements in this area were made:
How to indicate validity time (e.g., implicitly with a new prediction when the previous prediction becomes invalid, explicitly with every prediction in the AI/ML output or by the request to the prediction) shall be discussed on a case-by-case basis.
In this paper we try to progress the discussion into the next level of detail. 
2	Discussion
2.1	Types of Outputs/Predictions
To further understand which outputs/predictions need explicit validity time, lets first look at the general types of outputs/predictions. The first thing to state is that validity time for a parameter only has standard impact when the parameter is exchanged over a standardized interface (Xn in particular). We see 3 basic types of outputs/predictions that are generated by model inference and/or needed for inputs for model inference:
1. Outputs/predictions which leads directly to “immediate” actions by the source gNB. Examples include for the energy savings use case the energy savings strategy and handover strategy outputs, for the load balancing use case the selection of target cell output.
2. Outputs/predictions that are helpful to the target gNB to optimize the current action (handover). Example predicted UE trajectory output (agreed as list of predicted cell sequence) for all 3 use cases
3. Outputs/predictions that provide status predictions and/or inputs to models in other gNBs. Examples include predicted resource status for all 3 use cases, and perhaps predicted energy efficiency in the energy saving use case. 
Now lets look at each of these types in more detail:
2.2	Outputs leading to actions by the source gNB
Outputs/predictions that lead directly to actions by the source gNB like load balancing selection of target cell output are reflected in the handover preparation(s) needed to execute on the model inference. Since handover preparation procedures cause immediate actions there is no need to have validity time tied to these outputs/predictions
2.3	Outputs/predictions helpful for the target gNB
Outputs that are helpful for the current action in the target gNB, will frequently in general be passed to the gNB in the messages that spur the action (handover preparation), though it is not been ruled out that some might be passed outside of these messages. The one that has been identified so far is predicted UE trajectory which, because it contains predicted time in each cell, will not need to have a validity time, it can be inferred. Other parameters potentially exchanged like the mobility optimization use case parameters like estimated arrival probability in CHO or handover execution timing or predicted resource reservation time window for CHO also have inferred validity time. So far we haven’t found any of these type of parameters that need explicit validity time but would not rule it out yet.
2.4	Outputs/predictions that provide status predictions and/or inputs to models in other gNBs
Outputs that provide status or inputs to models in other gNBs like predicted own resource status, have been agreed to be passed in a periodic or on-demand fashion (event based FFS). Models in the receiving gNB need values for these parameters continuously, thus periodic reporting makes sense. In this case the validity time is the periodicity. One of the things to still be decided is whether there needs to have an update (like an event) if the value changes before the end of the period. Considering this possible case, a general rule that can be applied to this type of output is that it is valid until the end of the period or is replaced by a new value, thus in all cases the validity time can be inferred. 
3	Summary and Proposal
Taking all of this into account we can make the following proposal. 
Proposal: Validity time is not needed for outputs/predictions that directly lead to actions by the source gNB or for outputs/predictions that provide status or are inputs to models in other gNBs. Outputs that provide help to target gNB handling of actions initiated by the source gNB models might need validity time if it can’t be inferred. 
