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Abstract of the contribution: It is proposed a new solution to support model training and obtaining for AI/ML based positioning.
1. Discussion
[bookmark: _Hlk513714389]This contribution proposes a solution for KI#1: Enhancements to LCS to support Direct AI/ML based Positioning. The corresponding key issue is described as below.
This key issue aims to provide solutions for whether and how to consider enhancements to support AI/ML based Positioning for Cases 2b, 3b as defined in TR 38.843 [6], which will investigate the following aspects:
-	Study whether and how an AI/ML model for Direct AI/ML positioning (i.e. case 2b/3b) is handled:
-	Which entity trains the model for Direct AI/ML positioning and if the entity that train the model and the consumer are different, how the Model consumer gets the trained AI/ML model;
-	How the Model consumer uses the trained model to perform inference and/or derive UE position;
-	Define procedures for data collection with objective to train AI/ML models for Direct AI/ML positioning; 
-	Whether and how to support Direct AI/ML positioning with additional 5GC enhancements.
-	How to monitor model performance for ML models used for Direct AI/ML based positioning. 
NOTE 1:	UE data collection, model delivery and transfer to the UE and model identification/management are not within the scope of this key issue.
NOTE 2:	What data to be collected for the model training/model inference/model performance monitoring for LMF-sided model needs to be coordinated with RAN WG.
NOTE 3:	Any potential impacts for case1/2a/3a in TR 38.843 [6], are out of the scope and any potential alignment work will be based on the possible requirements defined by RAN WGs considering the conclusions in 3GPP TR 38.843.
This solution proposes to address the model training and obtaining for AI/ML based positioning.
2. Proposal
It is proposed to adopt the following text in TR 23.700-84.

* * * * First Change * * * *
[bookmark: _Toc26431228][bookmark: _Toc30694626][bookmark: _Toc43906648][bookmark: _Toc43906764][bookmark: _Toc44311890][bookmark: _Toc50536532][bookmark: _Toc54930304][bookmark: _Toc54968109][bookmark: _Toc57236431][bookmark: _Toc57236594][bookmark: _Toc57530235][bookmark: _Toc57532436][bookmark: _Toc153792591][bookmark: _Toc153792676][bookmark: _Toc157534621][bookmark: _Toc160781896]6	Solutions
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc153792592][bookmark: _Toc153792677][bookmark: _Toc157534622][bookmark: _Toc160781897][bookmark: _Toc16839382]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues and Use Cases
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* * * * Second Change * * * *
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc157534623][bookmark: _Toc157580449]6.X	Solution #X: <Model training and obtaining for AI/ML based positioning>
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc157534624][bookmark: _Toc157580450]6.X.1	Description
This solution is proposed to address Key Issue #1: Enhancements to LCS to support Direct AI/ML based Positioning.
AI/ML based Positioning for Cases 2b, 3b as defined in TR 38.843 [6] are described as below. In these two cases, AI/ML based positioning model is used for positioning accuracy enhancement and located in LMF side to output UE location directly.
-	Case 2b: UE-assisted/LMF-based positioning with LMF-side model, direct AI/ML positioning.
-	Case 3b: NG-RAN node assisted positioning with LMF-side model, direct AI/ML positioning.
In 5GC, the architecture of NWDAF is defined to perform data analytics as described in TS 23.288[5]. The NWDAF containing Analytics logical function (AnLF) is defined to perform inference and derive analytics information, while the NWDAF containing Model Training logical function (MTLF) is defined to train ML model and provide trained model to the consumer, i.e. AnLF. In addition, NWDAF is able to collect location related information for a target UE or a group of target UEs using LCS.
To support AI/ML based positioning in LMF via ML model, this solution proposes to reuse current NWDAF architecture. For model training, it is proposed that MTLF collects input data which contains necessary related location information from RAN and UE as described in Table 6.X.1-1 via LCS. Based on the the input data, MTLF trains and provides the AI/ML based positioning model. In LCS system, the LMF further collects input data from RAN and UE when it performs UE positioning as described in TS 23.273[x].
On the respect of inference, LMF or AnLF co-located in LMF is proposed to perform inference. i.e. using input data to output UE location via AI/ML based positioning model. The LMF (or AnLF located in LMF) is the service consumer of trained ML model provisioning service which is provided by MTLF, and the LMF (or AnLF located in LMF) can subscribe to AI/ML based positioning model with the corresponding Analytics ID and filter information.
The detailed input data collected by NWDAF (i.e. MTLF) for AI/ML based positioning model training is listed in Table 6.X.1-1.
[bookmark: _CRTable6_17_21]Table 6.X.1-1: Data Collected by NWDAF for AI/ML based positioning model training
	Information
	Source
	Description

	UE IDs
	AMF
	(List of) SUPI(s)

	UE related location information
	LCS
	

	 > CIR
	
	Channel Impulse Response

	 > PDP
	
	Power Delay Profile

	>…
	
	…



Editor’s Note: Input Data for AI/ML based model is FFS based on the discussion from RAN.

[bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc157534625][bookmark: _Toc157580451]6.X.2	Procedures
Figure 6.X.2-1 illustrates the procedure for model obtaining and training of AI/ML based positioning model.


Figure 6.X.2-1: Model obtaining and training for AI/ML based positioning model
1. The NWDAF consumer determines to derive the AI/ML based positioning model according to internal logic or request from other NF.
2. The NWDAF consumer subscribes to a trained AI/ML based positioning model by invoking the Nnwdaf_MLModelProvision_Subscribe service (Analytics ID = AI/ML based positioning, a set of ML Model Filter Information, e.g. Area of Interest).
3. The NWDAF containing MTLF determines whether to train a new model based on received subscription. If NWDAF containing MTLF has requested model, step3 –step 8 are skipped. If NWDAF containing MTLF determines to collect input data for training a new model or updating the model, the MTLF collects UE IDs from AMF based Area of Interest provided by the NWDAF consumer.
4. The MTLF collects input data as described in Table 6.X.1-1 using LCS by invoking Ngmlc_Location_ProvideLocation service with UE ID as filter information.
5. The GMLC gets the privacy settings of the target UE by invoking Nudm_SDM_Get service, and the GMLC checks whether the target UE is allowed to be collected related location information for AI/ML model training. If the target UE is not allowed, step 6 is skipped.
6. The GMLC initiates the positioning procedure as described in clause 6.1.2 in TS 23.273 [x] to obtain the input data as described in Table 6.X.1-1. In this process, the LMF further collects the input data when it performs UE positioning and returns the input data to GMLC.
7. The GMLC returns input data to the NWDAF containing MTLF by invoking Ngmlc_Location_ProvideLocation service response.
8. The NWDAF containing MTLF using input data to train or update AI/ML based positioning model.
9. The NWDAF containing MTLF notifies the NWDAF consumer a set of pair(s) of unique ML Model Identifier and ML Model Information as the consumer subscribed.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc157534626][bookmark: _Toc157580452]6.X.3	Impacts on services, entities and interfaces
NWDAF containing MTLF:
- Receives the model subscription from LMF;
- Trains AI/ML based positioning model;
- Collects input data for AI/ML based positioning model training from LCS. 
LMF:
- Subscribes ML model from NWDAF;
- Performs inference for AI/ML based positioning;
- Collects input data for AI/ML based positioning model training during the UE positioning.
* * * * End of Change * * * 
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