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1. Introduction

In RAN #94-e meeting, study on AI/ML for air interface is approved and three typical use cases are included for further study [1]. AI/ML for positioning accuracy is chosen as one important use case. In this contribution, we will provide some discussions on evaluation on AI/ML for positioning accuracy enhancement.
2. Discussions 
2.1 Evaluation methodology
According to the discussions in [2], deterministic algorithms are difficult to improve the positioning accuracy in scenarios with lots of NLOS paths. However, vertical industry has a clear demand for high-precision indoor positioning. 3GPP has also defined indoor IIOT scenarios to simulated the network deployment for vertical industry. Considering positioning accuracy requirements for macro and micro scenarios could be met by deterministic algorithms, the target scenarios for AI/ML based algorithms should be indoor IIOT scenarios, like InF-DH and InF-SH. 
Proposal 1: IIOT use cases defined in 38.857 could be used as high priority for evaluation.
Some practical factors need to be considered during the evaluation. Synchronization error will significantly reduce the positioning accuracy, especially for deterministic algorithms. For TDD and FDD gNB, the synchronization requirements are different. The time deviation between TDD base stations shall be less than 3 µs, while the synchronization error of FDD base station is difficult to estimate. As the basis for performance comparison, these adverse factors need to be considered.
Proposal 2: Synchronization error should be considered in evaluation assumptions.
The actual data labelling process needs to be reflected during the evaluation. For the dataset construction based on simulation, the absolute position of a UE could be achieved at UE dropping stage. However, in the actual deployment, absolutely accurate labels are difficult to obtain. Even if some locations can be labelled, it is difficult to obtain high-density and absolutely accurate labels with tens of thousands of samples. Therefore, the actual labelling process needs to be considered with simulation-based dataset. The combination of actual data labelling process and simulation-based dataset generation needs to be further discussed. For example, only some UEs could obtain accurate position labels, while other UEs will not get position labels. 
Proposal 3: Dataset construction with simulated-based data should consider the data labelling process in real deployment. 
2.2 KPIs
Position accuracy should be the main KPI for AI/ML based algorithms. There has been a clear definition for position accuracy in 38.857, which could also be used for the evaluation of AI/ML based algorithms. With the same definition of accuracy, it is easy to compare the performance of AI/ML based algorithms and legacy algorithms. Besides, position accuracy could also be used as loss function for AI/ML model training.

Proposal 4: Position accuracy is used as the main KPI for AI/ML based algorithms. 
The generalization ability of AI/ML model for positioning should be considered. The changes of gNB location and spatial consistency will affect the accuracy of AI/ML model. The way of dataset construction with simulated-based data should consider the changing of channel environment in real scenarios. Accordingly, the measurement of generalization ability of an AI/ML model should also be further discussed.
Proposal 5: Generalization ability of an AI/ML model should be considered.
2.3 Proposed dataset
The proposed dataset configurations are listed in Table 1. The proposed dataset is also provided in [3]. It should be noted that the proposed dataset could be used for initial performance evaluation. More datasets related to synchronization error and AI/ML model generation ability improvement will be provided step by step.
Table 1 Proposed dataset configuration for AI/ML based positioning accuracy enhancement
	Parameters
	Value

	Carrier frequency
	3.5GHz

	Bandwidth
	100MHz

	Subcarrier spacing
	30kHz

	Channel model
	3GPP TR38.901 and TR38.857 InF-DH

	Spatial Consistency
	Modeled according to TR38.901

	Layout
	Hall size
	120x60 m

	
	BS locations
	18 BSs on a square lattice with spacing D, located D/2 from the walls.
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	Room height
	10m

	Number of floors
	1

	gNB antenna configuration
	(M, N, P, Mg, Ng) = (1, 4, 1, 1, 1), dH= 0.5λ

	gNB antenna height
	8m

	UE antenna configuration
	Panel model 1 (M, N, P, Mg, Ng) = (1, 1, 1, 1, 1)

	UE antenna height
	1.5m

	Synchronization
	Ideal
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3. Conclusion
In summary, the following proposals are provided:
Proposal 1: IIOT use cases defined in 38.857 could be used as high priority for evaluation.

Proposal 2: Synchronization error should be considered in evaluation assumptions.

Proposal 3: Dataset construction with simulated-based data should consider the data labelling process in real deployment. 

Proposal 4: Position accuracy is used as the main KPI for AI/ML based algorithms. 

Proposal 5: Generalization ability of an AI/ML model should be considered.
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