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Introduction
In RAN4#110 meeting, RAN4 started the discussion on Rel-19 AI/ML for NR air interface and agreements are captured in [1]. There are still some issues related to testability and interoperability for positioning accuracy enhancement that need to be further discussed. In this contribution, we will present our views on the following issues: 
-	Issue 3-1: Requirements for case 1
-	Issue 3-4: Handling of requirements for measurements
-	Issue 3-5: KPIs for case 1
Note: The issue numbers are consistent with that in the summary of RAN4#110 meeting [2]. 
Discussion
Issue 3-1: Requirements for case 1
According to TS 38.843, AI/ML based positioning case 1 has two sub use case [3]: 
-	Sub use case 1: UE-based positioning with UE-side model, direct AI/ML; 
-	Sub use case 2: UE-based positioning with UE-side model, AI/ML assisted positioning
In this section, we will discuss the necessity of requirements for both sub use case respectively. 
Sub use case 1
For sub use case 1, some proposals say the requirements should not be defined since there are no accuracy requirements for UE position. The reason is the UE position is calculated based on measurement quantities in legacy releases. The accuracy requirements are defined for all applicable measurement quantities, e.g., RSTD, UE Rx-Tx time different. However, we should not be limited by the existing requirements since the UE positions can be directly outputted by the AI/ML models, which is different from the legacy positioning. The feasibility and how to define the accuracy requirements for direct positioning can be FFS. 
Proposal 1: RAN4 to discuss the feasibility and how to define the accuracy requirements for direct positioning. 
Sub use case 2
For sub use case 2, the results that AI/ML models output are not UE positions but the new or existing measurement quantities, e.g., ToA, AoA, etc. Then UE calculates its positions based on the inferred quantities. In our understanding, no requirements are needed for the new or existing measurement quantities since they will not be reported, which means these quantities are transparent to network. The accuracy of inferred quantities and the calculated UE positions are guaranteed by the deployed AI/ML models and LCM procedures. For example, the AI/ML models/functionalities can be switched or UE can fallback to legacy positioning methods when UE thinks the accuracy is not accurate. 
Proposal 2: For UE-based AI/ML assisted positioning with UE-side model, RAN4 do not define requirements for the measurement quantities outputted by AI/ML models. The accuracy of inferred quantities and calculated UE positions are guaranteed by the deployed AI/ML models and LCM procedures. 
Issue 3-4: Handling of requirements for measurements
Regarding this issue, there were two options in the last meeting but no agreements was achieved. 
	Issue 3-4: Handling of requirements for measurements and reported metrics/values
· Proposals
· Option 1: Reuse the already defined requirements for existing measurements/reported metrics, RAN4 should only discuss new requirements if new metrics to be measured/reported are introduced by other groups
· Option 2: RAN4 should look into enhancing/tightening existing requirements
· Option 3: others


From our perspective, the Option 1 can be a starting point, i.e., RAN4 only discuss new requirements if new metrics to be measured / reported are introduced by other groups at current stage. Whether to enhance the existing requirements for AI/ML based positioning, RAN4 can discuss it in performance part based on evaluation results. It is too early to make a decision at the beginning of Rel-19. 
Proposal 3: Regarding the accuracy requirements for measurements and reported metrics/values, the existing requirements can be a starting point and RAN4 only discuss new requirements if new metrics to be measured / reported are introduced by other groups at current stage. 
Proposal 4: Whether to enhance / tighten the existing requirements can be discussed in performance part based on evaluation results. 
Issue 3-5: KPIs for case 1
In SI stage, several KPIs were proposed for case 1. And further clarifications are required for the purpose and necessity of these KPIs. The candidate KPIs are shown below for information: 
	Identified KPIs in the TR [3]:
For metrics for positioning requirements/tests, the candidate options include
· Option 1: positioning accuracy: Ground truth vs. reported
· only option available for direct positioning
· Option 2: CIR/PDP, channel estimation accuracy
· Option 3: ToA, RSTD and RSRP, and RSRPP
· Option 4: others (e.g., intermediate KPIs, LoS/NLoS)/combinations of the above


As sub-bullet under Option 1 states, positioning accuracy is applicable for direct positioning only. For UE-sided direct positioning, as our proposal 1 says, the accuracy requirements could be defined when UE needs to report its inferred location. The ground truth is needed if the metric is used for monitoring/test. One possible method to obtain the ground truth is to request UE to report legacy measurement quantities with the inferred location where the legacy measurement quantities are used to calculate the UE location as ground truth. 
Proposal 5: For UE-sided direct positioning, 
-	For inference, positioning accuracy requirements can be considered if UE needs to report.
-	For monitoring/test, one method to obtain the ground truth is to request UE to report legacy measurement quantities with the inferred location where the legacy measurement quantities are used to calculate the UE location as ground truth. 
For Option 2, these quantities are not appropriate to be the metrics/KPIs since they may be the inputs of the AI/ML models. 
Proposal 6: Quantities in Option 2, i.e., CIR/PDP/channel estimation accuracy, are not appropriate to be metrics/KPIs since they may be the inputs of the AI/ML models. 
For Option 3, these measurement quantities are the legacy ones which can be used for AI/ML-assisted positioning, and the existing accuracy requirements can be the starting point. Whether to tighten/enhance the existing requirements can be discussed in performance part. 
Proposal 7: For the quantities in Option 3, i.e., ToA, RSTD and RSRP, and RSRPP, the existing accuracy requirements can be the starting point. Whether to tighten/enhance the existing requirements can be discussed in performance part (Proposal 4).
Conclusions
This paper discussed some issues related to AI/ML for positioning accuracy enhancement, and following proposals are provided: 
Proposal 1: RAN4 to discuss the feasibility and how to define the accuracy requirements for direct positioning. 
Proposal 2: For UE-based AI/ML assisted positioning with UE-side model, RAN4 do not define requirements for the measurement quantities outputted by AI/ML models. The accuracy of inferred quantities and calculated UE positions are guaranteed by the deployed AI/ML models and LCM procedures. 
Proposal 3: Regarding the accuracy requirements for measurements and reported metrics/values, the existing requirements can be a starting point and RAN4 only discuss new requirements if new metrics to be measured / reported are introduced by other groups at current stage. 
Proposal 4: Whether to enhance / tighten the existing requirements can be discussed in performance part based on evaluation results. 
Proposal 5: For UE-sided direct positioning, 
-	For inference, positioning accuracy requirements can be considered if UE needs to report.
-	For monitoring/test, one method to obtain the ground truth is to request UE to report legacy measurement quantities with the inferred location where the legacy measurement quantities are used to calculate the UE location as ground truth. 
Proposal 6: Quantities in Option 2, i.e., CIR/PDP/channel estimation accuracy, are not appropriate to be metrics/KPIs since they may be the inputs of the AI/ML models. 
[bookmark: _GoBack]Proposal 7: For the quantities in Option 3, i.e., ToA, RSTD and RSRP, and RSRPP, the existing accuracy requirements can be the starting point. Whether to tighten/enhance the existing requirements can be discussed in performance part (Proposal 4).
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