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1. Introduction
[bookmark: _Hlk134894944]RAN4 has studied many aspects about AI/ML use case aspects in Rel-18 SI stage, including CSI feedback enhancement, beam management enhancement and positioning accuracy enhancement. The outcomes of the study for positioning are captured in TR 38.843 [1]. In the RAN4#110 meeting, the WF [2] for AI/ML based positioning is captured as 
	Issue 3-2: Requirements for case 3a/3b
RAN4 will not define positioning accuracy requirements for case 3a/3b
Issue 3-6: Requirements for case 2a/2b
RAN4 to come back to case 2a/2b based on progress in the other working groups


In the last meeting WF [3], the agreement is reached as
	Issue 3-1: Requirements for case 1
Agreement: 
postpone discussion until reporting scheme(if defined) is clear.  if reporting scheme is introduced, RAN4 will further discuss whether to define requirements or not.
RAN4 will not define any accuracy requirements if no reporting scheme is introduced


In this contribution, we further provide our views on testability and interoperability aspects for positioning accuracy enhancement.
2. [bookmark: _Hlk73468315]Discussion
For AI/ML positioning cases, 5 sub-use cases are identified and summarized in Table 1.
1. A detailed list of various positioning cases
	Cases
	Priority
	Model deployment
	Positioning methods
	Measured by which entity
	Model output
	Position calculation

	Case 1
	1st priority
	UE-side
	Direct AI/ML positioning
	UE
 (Downlink positioning)
	Position
	UE-side

	Case 2a
	2nd priority
	UE-side
	AI/ML assisted positioning
	UE
(Downlink positioning)
	Intermediate feature
	LMF

	Case 2b
	2nd priority
	LMF-side
	Direct AI/ML positioning
	UE
(Downlink positioning)
	Position
	LMF

	Case 3a
	1st priority
	gNB-side
	AI/ML assisted positioning
	gNB
(uplink positioning)
	Intermediate feature
	LMF

	Case 3b
	1st priority
	LMF-side
	Direct AI/ML positioning
	gNB
(uplink positioning)
	Position
	LMF



2.1	Potential RAN4 requirement for performance monitoring
In RAN1#116bis meeting, following agreements about performance monitoring for case 1 are reached as
	Agreement
For model performance monitoring of AI/ML positioning Case 1, for model performance monitoring metric calculation in label-based model monitoring, study the feasibility, benefits, and potential specification impact of the following options with regard to how to generate information on ground truth label: 
· Option A. The target UE side performs monitoring metric calculation. 
· Option A-1. At least information on ground truth label of the target UE is generated by LMF and provided to the target UE. 
· In one example, target UE and/or gNB sends measurement (e.g., legacy measurement) to LMF so that LMF can derive the information on ground truth label.
· Option A-2. At least position calculation assistance data (e.g., existing information for UE-based positioning method) is provided from LMF to the target UE.
· Option A-3. Reuse Rel-18 assistance data transfer framework from LMF to the target UE, where the PRU measurement (e.g., legacy measurement) and the corresponding PRU location are sent via LMF to the target UE. 
· Option A-4. PRU measurement (and the corresponding PRU location if not already known at the UE-side) are sent from PRU to the target UE side (e.g., target UE, OTT server). 
· Note: Option A-4 can be realized by implementation in a manner transparent to specification if the PRU sends information to the target UE side in a proprietary method.
· Option B. The LMF performs monitoring metric calculation.
· Option B-1. at least inference result (i.e., the model output corresponding to target UE’s channel measurement) of the target UE is sent by the target UE to LMF. 
· Option B-2. PRU’s channel measurement is sent via LMF to the target UE, and the inference result (i.e., the model output corresponding to PRU’s channel measurement) is sent by the target UE to LMF.
Note: exact method to perform the monitoring metric calculation is up to implementation. 
Note: Other options are not precluded.


For the performance monitoring mechanisms that still under discussion in RAN1, there are many options under discussion that may have RAN4 impacts for delay and accuracy requirements.
For option A-1, the label-based monitoring metrics calculation is performed at UE side and the ground truth label is generated by LMF and provided to the target UE. In that case, LMF may indicate UE to perform monitoring procedure through signaling and then the target UE may inform LMF the monitoring decision or monitoring metrics calculation results (NW decision) through report. These procedures imply a delay requirement and the details are depending on RAN1/2 progress. Besides, as the agreement mentioned, the target UE could send measurement or monitoring metrics to LMF so that LMF can derive the information on ground truth label or make a decision, which means that it may have potential accuracy requirement.
For option A-2 and 3, the label-based monitoring metrics calculation is performed at UE side and some assistance data can be transferred from LMF to UE side. These procedures may also have delay requirement and more progress of RAN1/2 are needed for discussing. RAN4 may also needs to consider the measurement accuracy requirement for the assistance data, e.g., PRU measurement accuracy, if necessary.
For option A-4, the PRU measurement are sent from PRU to the target UE, it is more like implementations and vendors could use different ways for sending information, e.g., OTT server, sidelink. More progress is needed for discussing this option.
For option B-1, the label-based monitoring metrics calculation is performed at LMF side and the model inference needs to be sent from target UE to LMF. In that case, it is very clear for RAN4 to identify the delay and accuracy requirement. For delay requirement, the LMF may indicate UE to perform AI operations, and then UE reports the inference results (e.g. AI estimated UE position) to LMF. For accuracy requirement, it depends on what kind of metrics UE reports. For case 1, the accuracy requirement for UE position needs to be defined in that case. Here we give an example for accuracy of UE position. The reported contents may be a coordinate (x1, y1, z1) for P1, x1, y1 and z1 are the related location compared with the local coordinate system, and the real coordinate of the target UE is (x0, y0, z0) for P0, then the accuracy metric can be the Euclidean distance of these two coordinates:



In these methods, the accuracy requirement can be simply defined and the unit is meter. If the reported content is other types, it can be simplified as . Dmin represents the straight-line distance of two position points.
For option B-2, the target UE uses the PRU channel measurements as the model input and outputs the estimated PRU position as the model inference result to report to LMF for performing monitoring procedure. It is also very clear that the accuracy requirement for the reported KPI needs to be defined, e.g., the accuracy requirement for UE (PRU) position as we mentioned in option B-1. These procedures may also have the delay requirement from RAN4 perspective,
Observation 1: Potential report schemes need to be introduced in performance monitoring procedures according to RAN1 agreements and RAN4 requirements for delay/accuracy may need to be considered in different options.
Observation 2: Delay/accuracy requirement for performance monitoring procedure in case 1 may need to be defined and more progress from RAN1/2 are needed for detailed further discussing.
Observation 3: Accuracy requirement for UE position in case 1 are to be defined for RAN4 if the monitoring procedure is performed at LMF side based on the current RAN1 agreement.
3. Summary
In this contribution, we provided our views on AI/ML based positioning. Based on above analysis, following observations and proposals are present.
Observation 1: Potential report schemes need to be introduced in performance monitoring procedures according to RAN1 agreements and RAN4 requirements for delay/accuracy may need to be considered in different options.
Observation 2: Delay/accuracy requirement for performance monitoring procedure in case 1 may need to be defined and more progress from RAN1/2 are needed for detailed further discussing.
Observation 3: Accuracy requirement for UE position in case 1 are to be defined for RAN4 if the monitoring procedure is performed at LMF side based on the current RAN1 agreement.
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