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1 Introduction
  In 3gpp RANP #94 meeting, a new study item (SI) on artificial intelligence/machine learning for NR air interface has been approved with the main goal of exploring the benefits of enhancing the air interface with features enabling an improved support of AI/ML-based algorithms for enhanced performance and/or reduced complexity/overhead [1]. The aims of this study item, is to focus on studying a few carefully selected use-cases like CSI feedback, beam management and positioning accuracy enhancement, with the goal of identifying the areas where AI/ML could improve the performance of the air-interface functions. Among the objectives of this SI for selected use-cases is to:

· Study the 3GPP framework for AI/ML for air-interface corresponding to each target use case regarding aspects such as performance, complexity, and potential specification impact.

· Positioning accuracy enhancements for different scenarios including, e.g., those with heavy NLOS conditions [RAN1]

· Assess potential specification impact, specifically for the agreed use cases in the final representative set and for a common framework:

· Protocol aspects, e.g., (RAN2) - RAN2 only starts the work after there is sufficient progress on the use case study in RAN1 

· Consider aspects related to, e.g., capability indication, configuration and control procedures (training/inference), and management of data and AI/ML model, per RAN1 input 

· Collaboration level specific specification impact per use case
In this report we will discuss the management issue of AI/ML model for NR positioning, more specifically issues related to AI positioning model selection.
2 Discussion
  Regarding the AI positioning accuracy enhancements in AI/ML study item [1], it was agreed in RAN1#109 meeting to study two options of AI-based positioning enhancements namely direct AI-based and AI-assisted positioning method. In direct AI positioning option, an AI-based model is supposed to replace an existing positioning method and to be utilized directly for final UE location estimate.  On the other hand, in AI-assisted positioning method an AI model is used to assist the existing positioning method on improving UE positioning estimation accuracy. For this option, it is reported by some companies during RAN1#109 meeting that this option may provide a slightly less positions accuracy level than the AI-based positioning method but it has the advantage of backward compatibility with the existing non-AI based positioning methods, good model generalization capability and less overhead and/or system complexity. In addition, it is more suitable for the indoor scenario with heavy Non-line-of-sight (NLOS) condition, as this method relies on leveraging AI/ML models on improving the accuracy of NLOS identification for positioning technologies which relies on the line-of-sight (LOS) measurements for UE positioning estimation.
   Apart from the above considerations, according to the application-level positioning accuracy requirement provided in TR 38.857 (Table 1) it can be observed that different NR positioning application categories have different level of positioning QoS accuracy requirements. For example, some positioning applications require a very relaxed positioning accuracy level that can be guaranteed by only using of the traditional non-AI positioning methods. While some others applications require a moderate level, which can be guaranteed by using AI-assisted method. On the other hand, some others applications require stricter positioning accuracy level, which can only be guaranteed by adopting AI-based positioning methods.  Under such observations, it is very likely that R18 NR will support both AI based and AI assisted on the top of the existing positioning solutions to address the difference on the positioning QoS or accuracy requirements for different positioning applications. 
Table 1: NR positioning application categories

	Application categories
	Maximum allowable positioning error ((vertical/horizontal))

	Safety-Critical Applications


	Typical range: ≥1.5m to <5m

	Payment Critical Applications


	Typical range: ≥1.5m to <25m

	Smart Mobility 


	Typical range: ≥1.5m to <25m

	Safety-Critical Applications
	Typical range: ≥2.5m to <25m

	Liability-Critical Applications
	Typical range: ≥25m to <62.5m

	AGV Applications 


	Typical range:  ≥0.5 (0.2) m to <3m 


   Under the above considerations, it can be concluded that for integration of AI/ML positioning methods in Rel-18 the best options is to allow flexible selection a preferred positioning methods among AI-based, AI assisted and non-AI based methods based on QoS requirements of the positioning application and/or the characteristics of each one of these positioning methods. Therefore, we propose to use the application-level QoS or accuracy as a preferred positioning method mapping or indication (as given in Table 2) as a criterion for selecting between AI-assisted, AI-based and non-AI positioning methods. Such a mapping or indication can be model exchanged between:
1- The application layer and lower layer responsible for AI model management within the entity or node that requests for a UE location estimate (e.g., a target device such as a UE or a LMF and/or the location server)  the entity or the node responsible for final location estimation (a target device or a location server or location management entity LMF or a signaling reference source) Figure 1 and/or;

2- The device (UE) and the location server and/or the positioning reference source either directly via LTE location protocols (LLP) signaling or indirectly via LTE location protocols (LLP) signaling procedures indirectly through the reference source (gNB) via NR positioning protocol a (NRPPa) signaling and NR Radio interface signaling (Figure 2).
To assist the entity/node for selecting the appropriate/preferred positioning methods among one of AI/ML-based, AI/ML assisted or a non-AI positioning methods. A preferred positioning methods selection based on such a mapping or indication can be beneficial in terms of flexibility to guarantee both the difference in the positioning accuracy requirements of the positioning applications categories and the characteristics of the positioning methods (e.g., in terms of the preferred use-case, drawback and advantages of each positioning method). Based on the above discussion,
Observation: it is very likely that R18 NR will support both AI based and AI assisted on the top of the existing positioning solutions to address the difference on the positioning QoS or accuracy requirements for different positioning applications. Based on the above observation, we kindly ask RAN2 to discuss following proposals:
Proposal 1 Discuss the efficient way for integrating of AI-assisted, AI-based positioning methods with the MR existing non-AI positioning methods.

Proposal 2 If proposal 1 is agreeable, study the application, QoS level to a preferred positioning method mapping as a criterion for selecting between AI-assisted, AI-based and non-AI positioning methods.

Proposal 3 Furthermore,  study the signalling related to the exchange of such a mapping between a target device e.g., a UE and   location server or the signal reference (e.g., an LMF/LCS/gNB)
Table 2: Mapping between positioning level application QoS and the preferred positioning method 
	Application categories
	Maximum allowable positioning error (vertical/horizontals)
	Preferred positioning method

	Safety-Critical Applications


	Typical range: ≥1.5m to <5m
	AI-assisted

	Payment Critical Applications


	Typical range: ≥1.5m to <25m
	non-AI based 



	Smart Mobility 


	Typical range: ≥1.5m to <25m
	

	Safety-Critical Applications
	Typical range: ≥2.5m to <25m
	

	Liability-Critical Applications
	Typical range: ≥25m to <62.5m
	

	AGV Applications 


	Typical range:   ≥0.2m to <3m 
	AI-based
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Figure 1:  Signaling for exchanging the mapping or indication within one entity or node 
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Figure 2: Signaling for exchanging the mapping or indication for positioning methods selection
3 Summary 
In this contribution, we have discussed the management issue of AI/ML model for NR positioning, more specifically issue related to AI positioning model selection.  Based on the discussion, we made the following observation
Observation: it is very likely that R18 NR will support both AI based and AI assisted on the top of the existing positioning solutions to address the difference on the positioning QoS or accuracy requirements for different positioning applications. 
Based on the above observation, we kindly ask RAN2 to discuss the following proposal:
Proposal 4 Discuss the efficient way for integrating of AI-assisted, AI-based positioning methods with the MR existing non-AI positioning methods.

Proposal 5 If proposal 1 is agreeable, study the application, QoS level to a preferred positioning method mapping as a criterion for selecting between AI-assisted, AI-based and non-AI positioning methods.

Proposal 6 Furthermore,  study the signalling related to the exchange of such a mapping between a target device e.g., a UE and   location server or the signal reference (e.g., an LMF/LCS/gNB)
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