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1. Introduction
New SI on artificial intelligence (AI)/machine learning (ML) for NR air interface was approved and three use cases were captured in the SID as follows [1].Use cases to focus on: 
· Initial set of use cases includes: 
· CSI feedback enhancement, e.g., overhead reduction, improved accuracy, prediction [RAN1]
· Beam management, e.g., beam prediction in time, and/or spatial domain for overhead and latency reduction, beam selection accuracy improvement [RAN1]
· Positioning accuracy enhancements for different scenarios including, e.g., those with heavy NLOS conditions [RAN1] 
· Finalize representative sub use cases for each use case for characterization and baseline performance evaluations by RAN#98
· The AI/ML approaches for the selected sub use cases need to be diverse enough to support various requirements on the gNB-UE collaboration levels
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In this contribution, we discuss and provide our views on evaluation methodology and KPI/metrics for AI/ML positioning accuracy enhancement.

2. Discussions on evaluation methodology and KPI/metrics
In this section, we briefly observe major factors of evaluation methodology in Rel-17 NR positioning enhancement including target requirements, performance evaluation metrics, and additional scenarios/channels defined in TR 38.857. Based on those, the evaluation methodology and KPI/metrics are suggested for AI/ML positioning enhancement by taking into account three aspects (i.e. accuracy efficiency) in the following subsections.

2.1 Accuracy enhancement
In Rel-17, the following IIoT scenarios (with various options/configurations) were mainly considered for the NR positioning enhancement study as 
· Scenario 1. Indoor factory with sparse clutter and high BS (InF-SH) for FR1 and FR2
· Scenario 2. Indoor factory with dense clutter and high BS (InF-DH) for FR1 and FR2
As mentioned above, the use case to focus on AI/ML based positioning enhancement in Rel-18 is mainly for ‘heavy NLOS conditions’. To this end, scenario 2 should be considered as a baseline environment for the evaluation. Additionally, InF-DL (dense clutter and low BS) scenario needs to be taken into account together. For each scenario (i.e. InF-DH/DL), the candidate values such as clutter size, clutter density, and height of BS can be further investigated to meet heavy NLOS conditions, e.g. considering higher-value modification on clutter size (dclutter) and density (r) which are set to 10m and 40% respectively in TR 38.901. To evaluate the accuracy performance, baseline scheme is Rel-17 NR positioning scheme and the conventional accuracy metric (i.e. horizontal/vertical accuracy) seems efficient. 
In addition, for accuracy performance, LOS/NLOS indication is a critical factor with the current path-specific reporting as in [2]. In this sense, the probability of correct LOS/NLOS indication via AI/ML can be regarded as an accuracy metric. Regarding positioning reference unit (PRU) on UE side with mobility as described in [2], the accuracy of predication of UE position and/or mobility can be another candidate metric if LMF can predict which UE can be used as PRU. As discussed, there are various ways to increase the positioning accuracy, therefore clear scope for accuracy enhancement based on AI/ML should be defined first. Then, we can discuss the detailed evaluation methodology and KPIs. 
Proposal #1. Consider the followings channel models and candidate parameter values for heavy NLOS conditions for positioning accuracy enhancement based on AI/ML as
· Channel model: InF-DH (mandatory) / InF-DL (optional)
· Candidate parameter values: clutter size, clutter density, height of BS etc.

2.2 Efficiency and power saving enhancement
In addition to accuracy aspect as above, efficiency and power saving can also be considered as performance evaluation metrics for positioning enhancement where they also affect the amount of positioning accuracy in a trade-off manner [2]. 
The efficiency and power saving can be categorized by network and device efficiency. The network efficiency is based on PRS and/or SRS resource utilization for the positioning measurement. And the device efficiency usually has the purpose of power saving, and thus it can consider the UE power consumption models in TR 38.840. Note that it can be also related to beam management as it is related to UE mobility and trajectory prediction. While the efficiency metrics are meaningful, the clarification is still needed, e.g. how to quantify a resource utilization and a power consumption according to a certain AI/ML approach considering input/output data and the required overhead/power for training and/or inference. 
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Observation #1: In addition to accuracy aspects, efficiency and power saving are also considered as a metric for positioning where it affects the amount of positioning accuracy in a trade-off manner.
Observation #2: It seems the definition of network/device efficiency based on AI/ML framework is not clear.

3. Conclusion
In this contribution, we discussed evaluation methodology and metrics for AI/ML positioning accuracy enhancement. Based on the above discussion, we have following observations and proposal:
Observation #1: In addition to accuracy aspects, efficiency and power saving are also considered as a metric for positioning where it affects the amount of positioning accuracy in a trade-off manner.
Observation #2: It seems the definition of network/device efficiency based on AI/ML framework is not clear.
Proposal #1. Consider the followings channel models and candidate parameter values for heavy NLOS conditions for positioning accuracy enhancement based on AI/ML as
· Channel model: InF-DH (mandatory) / InF-DL (optional)
· Candidate parameter values: clutter size, clutter density, height of BS etc.
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