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1. Introduction
In 3GPP RAN #102[1], for A/ML based positioning enhancement, it is agreed to provide specification support for the core requirements, especially for AI/ML LCM procedures e.g., for performance monitoring. Besides, specify performance requirements and test cases for AI/ML LCM procedures (including performance monitoring) and UE features enabled by UE-sided models are also agreed in the AI/ML WID, including: specify necessary performance requirements and tests (including metrics), and specify necessary test cases and performance requirements for LCM procedure, including performance monitoring.

	4.1	Objective of SI or Core part WI or Testing part WI
Provide specification support for the following aspects:
… 
· Positioning accuracy enhancements, encompassing [RAN1/RAN2/RAN3]:
…
· Core requirements for the above two use cases for AI/ML LCM procedures and UE features [RAN4]:
· Specify necessary RAN4 core requirements for the above two use cases.
· Specify necessary RAN4 core requirements for LCM procedures including performance monitoring.

4.2	Objective of Performance part WI
· For Beam Management and Positioning Accuracy enhancement use cases, specify performance requirements and test cases for AI/ML LCM procedures (including performance monitoring) and UE features enabled by UE-sided models
· Specify necessary performance requirements and tests (including metrics) for the above-mentioned use cases
· Specify necessary test cases and performance requirements for LCM procedure, including performance monitoring.



In this contribution, we will continue to discuss the RAN4 tests on positioning accuracy enhancements with the focus on KPI and testability issues.

2. Discussion
2.1 KPI and performance requirement
For AI/ML based positioning, direct AI/ML positioning and AI/ML assisted positioning are discussed and agreed in RAN1. For direct AI/ML positioning, the output of AI model is the estimated location. For AI/ML assisted positioning, the output of the AI model is the input of legacy positioning methods, and the location can be estimated through a two-stage approach. 
Regarding the model input, potential new measurement (e.g. CIR/PDP) and existing measurement (e.g., RSRP/RSRPP/RSTD) are considered in RAN1 evaluation.
Regarding the model output, 
· For direct AI/ML positioning and AI/ML assisted positioning, the performance KPI is the CDF percentiles of horizonal accuracy in RAN1. The CDF percentiles to analyze are: 90% (baseline) and {50%, 67%, 80%} (optional).
· Additionally, for AI/ML assisted positioning, the model output could be RSTD, identification of LoS/NLoS, and other metrics that agreed in RAN1 R18 AI/ML study. 
In RAN1 #110bis meeting, following 5 cases of AI/ML based positioning accuracy enhancement are agreed for further study,
· Case 1: 		UE-based positioning with UE-side model, direct AI/ML or AI/ML assisted positioning
· Case 2a: 	UE-assisted/LMF-based positioning with UE-side model, AI/ML assisted positioning
· Case 2b: 	UE-assisted/LMF-based positioning with LMF-side model, direct AI/ML positioning
· Case 3a: 	NG-RAN node assisted positioning with gNB-side model, AI/ML assisted positioning
· Case 3b: 	NG-RAN node assisted positioning with LMF-side model, direct AI/ML positioning
For case 1 and case2a, the AI/ML model is deployed at UE, both model input and model output may need data/reference signal transmission between UE and NW. 
For case 2b, case 3a and case 3b, the AI/ML model is deployed at NW side(e.g., gNB or LMF), only model input may need data transmission from UE to NW.
Considering the aforementioned agreements and research findings, following aspects require further study for AI/ML-based positioning tests in RAN4.
· Input related tests: performance requirement on positioning model/functionality input(e.g., measurements for positioning inputs: CIR/PDP/RSRP/RSTD) should be studied for all AI/ML positioning cases, i.e., for case 1/2a/2b/3a/3b.
· Output related tests:			
· For case1(UE-based positioning with UE-side model, direct AI/ML or AI/ML assisted positioning), 
· For UE-side direct AI/ML positioning and UE-side AI/ML assisted positioning, positioning accuracy should be taken as the KPI(if feasible). In R18, companies have concerns on how to obtain the positioning label if we use positioning accuracy as the RAN4 test metric. This is a fundamental issues for the AI/ML positioning, which needs to be considered and discussed first in R19.
· Besides, considering the model output could also be RSTD, identification of LoS/NLoS and other metrics that agreed in RAN1 R18 AI/ML study, the accuracy for these intermediate results could be considered for UE-side AI/ML assisted positioning.
· Note: most of these intermediate measurement results are not realistic measurement results. They are from AI/ML model output(with non-linear processing). How to get the label data(the expected intermediate results) and test these intermediate measurement results should be considered first as well.
· For case2a(UE-assisted/LMF-based positioning with UE-side model), 
· The UE side model output could be RSTD, identification of LoS/NLoS and other metrics that agreed in RAN1 R18 study. The accuracy for these intermediate results could be considered. But as discussed in case1, the feasibility of using these candidate metrics should be clarified.
· For case2b,3a,3b (cases without UE-side model), 
· Not necessary to test the Positioning model/functionality outputs in RAN4.
In addition, in 3GPP RAN #102, Positioning Case1 and Case3a/3b are supported with 1st priority in R19, and Case 2a/2b are treated with 2nd priority. Based on the above discussion, and taking into account the limited time budget and the priority of different positioning cases in R19 WI, we proposed that:
1) At least, performance requirement on Positioning model/functionality input (e.g. measurement accuracy) should be specified.
2) For case1, positioning accuracy should be utilized as the KPI(if feasible) to test the model/functionality output. How to obtain the positioning label needs to be considered and discussed first in R19.
3) For case3a/3b (cases without UE-side model), not necessary to test the Positioning model/functionality outputs.
4) For case2a/2b, should be treated with 2nd priority in RAN4 as well.
Proposal 1: For AI/ML based Positioning, performance requirement on Positioning model/functionality input (e.g. measurement accuracy of CIR/PDP/RSRP/RSTD) should be studied for all AI/ML positioning cases.
Proposal 2: For case1, positioning accuracy should be utilized as the KPI(if feasible) to test the model/functionality output. If it is possible/how to obtain the positioning label needs to be considered and discussed in R19 with high priority.
Proposal 3: For case3a, 3b (cases without UE-side model), not necessary to test the Positioning model/functionality outputs.
Proposal 3: For case2a/2b, should be treated with 2nd priority in RAN4 R19.

3 Conclusions
In this contribution, we have discussed the testability and interoperability issue on AI/ML based positioning and got following proposals:
Proposal 1: For AI/ML based Positioning, performance requirement on Positioning model/functionality input (e.g. measurement accuracy of CIR/PDP/RSRP/RSTD) should be studied for all AI/ML positioning cases.
Proposal 2: For case1, positioning accuracy should be utilized as the KPI(if feasible) to test the model/functionality output. If it is possible/how to obtain the positioning label needs to be considered and discussed in R19 with high priority.
Proposal 3: For case3a, 3b (cases without UE-side model), not necessary to test the Positioning model/functionality outputs.
Proposal 3: For case2a/2b, should be treated with 2nd priority in RAN4 R19.
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