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1	Introduction 
In this contribution we provide our views on the measurement prediction AI.
2   	Discussion
2.1		KPIs/Metrics
So far, RAN2 have agreed to use the following KPIs for the measurement prediction study:
· RSRP difference to the actual measurement (i.e. “accuracy”)
· Measurement reduction rate
The accuracy KPI itself doesn’t require further discussions, but at least in the case of temporal prediction there is the issue of prediction window, specifically – whether prediction window is considered a KPI (“paired” with the accuracy KPI) or alternatively we agree on a set of prediction window values and companies report multiple accuracies (one for each prediction window). 


It may be tempting to agree on a predefined set of prediction window values, but its not clear what technical arguments (other then doing the actual AI/ML study) can be used to agree on these. Therefore, our proposal is to consider “prediction window” as an additional KPI, which would be reported together with “accuracy”. In other words, companies should be expected to provide a list of results in the form of <accuracy, prediction window> and each company should be free to select which prediction window values to use. A reasonble strategy people may follow would be to select a reasonable prediction window value and test for accuracy; if the accuracy is sufficiently good, they may further increase the prediction window and test again. Incidentally, this show how hard it would be to select a prediciton window without doing such a study.
Proposal 1: Accuracy (i.e. RSRP difference) is always reported together with a time window, i.e. the KPI becomes a “paired KPI” <RSRP difference, prediction window>.
For the measurement reduction rate KPI, there is a proposal in the email discussion to define it as
skipped measurements/total configured measurements
Here “configured” indicates the number of measurements which would have been performed without AI/ML prediction. BTW, there is no need to have separate definitions for temporal and spatial domain – at least in this case a generalized definition is rather easy. 


Such definition is a good step forward, but it is not sufficient. Obviously, one can go pretty far to reduce measurement if accuracy isn’t an issue. Conversely, if the accuracy is fixed (and shall be pretty high), the reduction rate would be limited. It is rather obvious that, similarly to the accuracy, this better be a “paired KPI” and it is reported in pairs of <measurement reduction rate, accuracy>. 
Proposal 2: measurement reduction rate is defined as “skipped measurements/total configured measurements” and it is reported in pairs together with accuracy, i.e. as <measurement reduction rate, accuracy>.
There have been proposals to define additional KPIs, such as measurement gap reduction rate. We believe this would be excessive and for the time being the KPIs discussed above are sufficient. If the study goes faster than expected, new KPIs can be added in the future. 
Proposal 3: no additional measurement related KPIs are needed; if time permits, additional KPIs can be considered in the future. 
2.1		Model Inputs
We have already started to discuss model inputs, at least in some cases. For example, we are considering the cases of cell level predictions based on cell level measurements or based on beam level measurements. That discussion is interesting, but we are not sure why it is needed. 
Naturally, companies providing results (e.g. cell level measurement predictions) should specify the inputs to their models, which can be cell level measurements, beam level measurements, but also many other parameters such as location, time, speed, etc. 
If we are to agree on common inputs, what does it mean with regards to usage of additional (potentially very useful) inputs? Are companies allowed to use them? If not, why would be artificially limit the study? All these question we will need to discuss at length… unless we agree that companies should be free to use (and report) whatever model inputs they consider useful. 
Observation 1: even if we agree on common model inputs (per use case), companies should be allowed to use other inputs as well.
It follows that there is no need to specify model inputs at all, companies should be free to use (and report) whatever inputs they consider useful.
Proposal 4: there is no need to specify model inputs at all, companies should be free to use (and report) whatever inputs they consider useful. 
2.1		Scenarios
So far we have agreed to study a number of scenarios and more scenarios are being discussed (in [POST125bis][021][AIML mobility]). The following table lists all the options on the table.
	FR1-FR1
	Intra-frequency
	Intra-cell
	Spatial
	Cell-level

	FR1-FR1
	Intra-frequency
	Intra-cell
	Temporal-A
	Beam-level

	FR1-FR1
	Intra-frequency
	Intra-cell
	Temporal-A
	Cell-level

	FR1-FR1
	Intra-frequency
	Intra-cell
	Temporal-B
	Beam-level

	FR1-FR1
	Intra-frequency
	Intra-cell
	Temporal-B
	Cell-level

	FR1-FR1
	Intra-frequency
	Inter-cell
	Spatial
	Beam-level

	FR1-FR1
	Intra-frequency
	Inter-cell
	Spatial
	Cell-level

	FR1-FR1
	Intra-frequency
	Inter-cell
	Temporal-A
	Beam-level

	FR1-FR1
	Intra-frequency
	Inter-cell
	Temporal-A
	Cell-level

	FR1-FR1
	Intra-frequency
	Inter-cell
	Temporal-B
	Beam-level

	FR1-FR1
	Intra-frequency
	Inter-cell
	Temporal-B
	Cell-level

	FR1-FR1
	Inter-frequency
	Inter-cell
	Spatial
	Beam-level

	FR1-FR1
	Inter-frequency
	Inter-cell
	Spatial
	Cell-level

	FR1-FR1
	Inter-frequency
	Inter-cell
	Temporal-A
	Beam-level

	FR1-FR1
	Inter-frequency
	Inter-cell
	Temporal-A
	Cell-level

	FR1-FR1
	Inter-frequency
	Inter-cell
	Temporal-B
	Beam-level

	FR1-FR1
	Inter-frequency
	Inter-cell
	Temporal-B
	Cell-level

	FR2-FR2
	Intra-frequency
	Intra-cell
	Spatial
	Beam-level

	FR2-FR2
	Intra-frequency
	Intra-cell
	Spatial
	Cell-level

	FR2-FR2
	Intra-frequency
	Intra-cell
	Temporal-A
	Beam-level

	FR2-FR2
	Intra-frequency
	Intra-cell
	Temporal-A
	Cell-level

	FR2-FR2
	Intra-frequency
	Intra-cell
	Temporal-B
	Beam-level

	FR2-FR2
	Intra-frequency
	Intra-cell
	Temporal-B
	Cell-level

	FR2-FR2
	Intra-frequency
	Inter-cell
	Spatial
	Beam-level

	FR2-FR2
	Intra-frequency
	Inter-cell
	Spatial
	Cell-level

	FR2-FR2
	Intra-frequency
	Inter-cell
	Temporal-A
	Beam-level

	FR2-FR2
	Intra-frequency
	Inter-cell
	Temporal-A
	Cell-level

	FR2-FR2
	Intra-frequency
	Inter-cell
	Temporal-B
	Beam-level

	FR2-FR2
	Intra-frequency
	Inter-cell
	Temporal-B
	Cell-level

	FR2-FR2
	Inter-frequency
	Intra-cell
	Temporal-B
	Cell-level

	FR2-FR2
	Inter-frequency
	Inter-cell
	Spatial
	Beam-level

	FR2-FR2
	Inter-frequency
	Inter-cell
	Spatial
	Cell-level

	FR2-FR2
	Inter-frequency
	Inter-cell
	Temporal-A
	Beam-level

	FR2-FR2
	Inter-frequency
	Inter-cell
	Temporal-A
	Cell-level

	FR2-FR2
	Inter-frequency
	Inter-cell
	Temporal-B
	Beam-level

	FR2-FR2
	Inter-frequency
	Inter-cell
	Temporal-B
	Cell-level



Observation 2: there is already 36 scenarios for measurement predictions, counting based on the RAN2 agreements so far.
The point of this table is to illustrate that if we actually are going to study all the possible combinations, not only it would consume significant time, but would also make it hard to draw conclusions by the end of the study. Prioritization and/or down-selection is desperately needed.
Proposal 5: Significant down-selection/prioritization of all the measurement reduction scenarios is required.
3	Conclusions and Proposals
Observation 1: even if we agree on common model inputs (per use case), companies should be allowed to use other inputs as well.
Observation 2: there is already 36 scenarios for measurement predictions, counting based on the RAN2 agreements so far.

Proposal 1: Accuracy (i.e. RSRP difference) is always reported together with a time window, i.e. the KPI becomes a “paired KPI” <RSRP difference, prediction window>.
Proposal 2: measurement reduction rate is defined as “skipped measurements/total configured measurements” and it is reported in pairs together with accuracy, i.e. as <measurement reduction rate, accuracy>.
Proposal 3: no additional measurement related KPIs are needed; if time permits, additional KPIs can be considered in the future. 
Proposal 4: there is no need to specify model inputs, companies should be free to use (and report) whatever inputs they consider useful. 
Proposal 5: Significant down-selection/prioritization of all the measurement reduction scenarios is required.
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