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[bookmark: _Toc116995841]Introduction
Rel-19 Work Item WI was approved on the Artificial Intelligence (AI)/Machine Learning (ML) for NR Air Interface (WID in [1]). The application of AI/ML techniques to NR air interface has been studied in FS_NR_AIML_Air.
This work item provides normative support for the general framework of AI/ML concerning air interfaces. It also enables the implementation of recommended use cases outlined in the previous study. Furthermore, several study objectives within this project aim to address outstanding issues identified during the study, with the goal of enhancing understanding in preparation for future normative effort.
The current agreements on how to perform the RAN4 study on general issues for AI/ML, and issues related to interoperability/testing have been captured in the latest TR [2]
In this paper, we provide some additional views on the topic of testability and interoperability issues for positioning accuracy enhancement.
[bookmark: _Toc116995842]Discussion
KPIs/ Test Metrics for positioning 
In TR 38.843 the following test metrics for positioning enhancement have been captured:
Both direct AI/ML positioning and AI/ML assisted positioning are considered.
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
The feasibility and testability of different options should be further justified in WI.

RAN1 evaluation was mainly driven to understand if AI/ML model based positioning can outperform legacy NR positioning method in terms of achievable positioning accuracy in the considered scenario and to also investigate the generalization capability of the AI/ML models for positioning.
In RAN1 #110bis meeting, the 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.
In direct AI/ML Positioning, positioning coordinates are the inference result of AI/ML model/functionality. The positioning accuracy would be a good candidate for potential test metric for inference validation
However, there are concerns regarding the feasibility on how to perform tests for positioning accuracy in RAN4. It has been considered that TE may provide "Positioning test data set(s)" in advance for consideration. These data sets may encompass model input-related information, such as PRS measurement results matched with positions or various model inputs derived from the measurement outcomes, along with positioning label. TE sends the model input-related data to UE, which then returns the positioning results to TE. This allows TE to compare UE's output positioning results with the local positioning label data, enabling the determination of positioning accuracy.
Proposal 1: Positioning accuracy should be regarded as a test metric/KPI in RAN4 for the validation of AI/ML inference. RAN4 to further discuss the feasbility of testing this KPI. Positioning test data sets could be one option for testing this KPI. 

LOS/ NLOS indicator can serve as an input to the AI/ML or non AI/ML based algorithm at the UE/ LMF for deriving the positioning co-ordinates.
In Rel-17, NR positioning supports Line-of-Sight (LOS) and Non-Line-of-Sight (NLOS) indicator reporting from the UE  to the Location Measurement Function (LMF). When the AI/ML model infers the LOS/NLOS indicator, it should be regarded as an intermediate KPI or feature, and minimum performance requirements should be specified. Using the LOS/NLOS indicator as one of the inputs to the positioning algorithm will affect the accuracy of positioning. 
Proposal 2: For Assisted AIML Positioning, the KPIs  test metric (e.g., LOS/NLOS) needs to be considered for validating the positioning accuracy
In Assisted AI/ML Positioning, the inference of RSRP, RSRPP, Time of Arrival (ToA), and Reference Signal Time Difference (RSTD) from the AI/ML model/functionality acts as an input for the positioning algorithm at the UE or Location Measurement Function (LMF). Consequently, it could significantly influence the positioning accuracy.
The measurement accuracy requirements for RSRP/RSRPP/ToA/RSTD  defined for legacy positioning necessitate further analysis and adaptation for AI/ML-based models or functionalities. Hence RSRP/RSRPP/ToA/RSTD should be considered as intermediate KPIs/ features.
Proposal 3 : In AI/ML-based positioning, it is essential to investigate the performance requirements for the input parameters of the positioning model/functionality (e.g., measurement accuracy of RSRP, ToA, RSRPP, RSTD) across all AI/ML positioning cases
The majority of these intermediate measurement outcomes stem from AI/ML model outputs, which undergo non-linear processing, rather than realistic measurement results. The process of obtaining label data (the expected intermediate results) and testing these intermediate measurement outcomes might present challenges within RAN4. It is essential to further investigate the feasibility of employing these candidate metrics.
Proposal 4: In the context of AI/ML-based positioning, RAN4 shall explore the feasibility of testing KPIs such as RSRP, ToA, RSRPP, and RSTD. This exploration is crucial to ensure that the AI/ML model can be effectively and realistically trained.
Channel Impulse Response (CIR) and Power Delay Profile (PDP) should not be regarded as intermediate KPIs since they can only serve as inputs to AI/ML functionality/model and cannot be outputs, i.e., the result of model inference. Therefore, they should be excluded from the list of KPIs.
Proposal 5: CIR/PDP should not be categorized as intermediate KPIs because they can only serve as inputs to AI/ML functionality/model and cannot function as outputs.
Conclusion
In this section we summarize the list of observations and proposals we discussed in this contribution:
Proposal 1: Positioning accuracy should be regarded as a test metric/KPI in RAN4 for the validation of AI/ML inference. RAN4 to further discuss the feasbility of testing this KPI. Positioning test data sets could be one option for testing this KPI. 

Proposal 2: For Assisted AIML Positioning, the KPIs  test metric (e.g., LOS/NLOS) needs to be considered for validating the positioning accuracy
Proposal 3 : In AI/ML-based positioning, it is essential to investigate the performance requirements for the input parameters of the positioning model/functionality (e.g., measurement accuracy of RSRP, ToA, RSRPP, RSTD) across all AI/ML positioning cases.
Proposal 4: In the context of AI/ML-based positioning, RAN4 shall explore the feasibility of testing KPIs such as RSRP, ToA, RSRPP, and RSTD. This exploration is crucial to ensure that the AI/ML model can be effectively and realistically trained.
[bookmark: _In-sequence_SDU_delivery]Proposal 5: CIR/PDP should not be categorized as intermediate KPIs because they can only serve as inputs to AI/ML functionality/model and cannot function as outputs.
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