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Abstract of the contribution: This contribution proposes a new solution for Key Issue #1.
1. Discussion
This contribution is related to KI#1 "Enhancements to LCS to support Direct AI/ML based Positioning", it is to be studied which entity trains the model for Direct AI/ML positioning and if the entity that trains the model and the consumer are different, how the Model consumer gets the trained AI/ML model. And this contribution is also to be studied on how to monitor model performance for ML models used for Direct AI/ML based positioning.
According to the definition of TS23.288, an NWDAF Service Consumer may be locally configured with (a set of) IDs of NWDAFs containing MTLF and the Analytics ID(s) supported by each NWDAF containing MTLF to retrieve trained ML models or to discover NWDAFs containing MTLF via the NRF. Service consumer subscribes to an NWDAF containing MTLF for a trained ML model. 
Service consumer requests an NWDAF containing MTLF to prepare training ML model or modify existing ML Model training subscription. An NWDAF containing MTLF may determine that further training for an existing ML model is needed when it receives the ML model subscription or the ML model request.
The NWDAF may collect location information for a target UE or a group of target UEs from the LCS system. An NWDAF containing MTLF determines ML Model degradation based on newly collected test data and retrains or reprovisions the existing ML Model. NWDAF containing AnLF may provide inference data to NWDAF containing MTLF for model accuracy monitoring and the NWDAF containing MTLF determines retraining or re-provisioning of the ML model.
Thus, this contribution proposes to define the NWDAF-assisted LMF trains model and monitor model performance for Direct AI/ML based positioning.
2. Text Proposal
It is proposed to agree the following solution into TR 23.700-84.
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Table 6.0-1: Mapping of Solutions to Key Issues and Use Cases
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Editor's note:	This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). Sub-clause(s) may be added to capture details.
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LMF may be locally configured with (a set of) IDs of NWDAFs containing MTLF and the Analytics ID(s) supported by each NWDAF containing MTLF to retrieve trained ML models or to discover NWDAFs containing MTLF via the NRF. LMF subscribes to an NWDAF containing MTLF for a trained ML model. 
LMF requests an NWDAF containing MTLF to prepare training ML model or modify existing ML Model training subscription. An NWDAF containing MTLF may determine that further training for an existing ML model is needed when it receives the ML model subscription or the ML model request.
The NWDAF may collect location information for a target UE or a group of target UEs from the LCS system. An NWDAF containing MTLF determines ML Model degradation based on newly collected test data and retrains or re-provisions the existing ML Model. LMF may provide inference data to NWDAF containing MTLF for model accuracy monitoring and the NWDAF containing MTLF determines retraining or re-provisioning of the ML model.
6.X.2	Procedures
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Figure 6.X.2-1: Procedure of NWDAF-assisted for LMF trains model and monitors model performance for Direct AI/ML based positioning
 1.	LMF subscribes to a (set of) trained ML Model(s) by invoking the Nnwdaf_MLModelProvision_Subscribe service operation. When a subscription is received, the NWDAF containing MTLF may:
-	determine whether existing trained ML Model(s) can be used for the subscription; or
-	determine whether triggering further training for the existing trained ML models is needed for the subscription.
2.	The trained ML Model can be provided by the NWDAF containing MTLF by invoking Nnwdaf_MLModelProvision_Notify service operation. 
3.	LMF uses the trained ML Model for direct AI/ML based positioning.
4.	LMF registers the use of the ML model with the NWDAF containing MTLF to indicate its capability of sending AI/ML based positioning feedback information.
5.	Due to the registration in the previous step, the NWDAF containing MTLF may subscribe to LMF to get AI/ML based positioning feedback information by invoking Nnwdaf_MLModelMonitor_Subscribe service operation, if the service operation is supported by LMF.
6.	LMF may send the AI/ML based positioning feedback information by invoking Nnwdaf_MLModelMonitor_Notify service operation as requested in step 5. 
7.	NWDAF containing MTLF requests the location information from GMLC about a target UE or a group of target UEs, the UE list information provided by LMF in step 6.
8.	GMLC interacts within the LCS system to obtain the UE's location information. If privacy verification is required, GLMC will interact with UE via AMF before sending the location information to NWDAF.
9.1	If it is an Immediate Location Request, GMLC sends the location service response including the location information for the target UE (or a group of target UEs) within a short time period as specified in clause 4.1a.4 of TS 23.273 [39] to the NWDAF.
9.2	If it is a Deferred Location Request, GMLC sends the location service response including the indication of event occurrence and location information if requested for the target UE (or group of target UEs) at some future time (or times) as specified in clause 4.1a.5 of TS 23.273 [39] to the NWDAF.
10.	Based on the feedback from step 6 and UE location information from steps 7-9, the NWDAF containing MTLF computes the accuracy.
11.	An accuracy report is sent to LMF, e.g. when the reporting threshold is met by invoking Nnwdaf_MLModelProvision_Notify service operation.
12.	Based on the computed accuracy, the NWDAF containing MTLF may decide to re-train/re-provision the ML model.
13.	When the newly generated or re-trained ML model is ready, the NWDAF containing MTLF sends a new or re-trained ML model to the NWDAF containing AnLF by invoking Nnwdaf_MLModelProvision_Notify service operation. The NWDAF containing MTLF may send the accuracy report of the new or re-trained ML model to LMF.
[bookmark: _Toc157747897]6.X.3	Impacts on services, entities and interfaces
Editor's note:	This clause captures impacts on existing services, entities and interfaces.
NWDAF containing MTLF:
-	Supports sending the trained ML model to LMF.
LMF:
-	Supports subscribing and using trained ML model for Direct AI/ML based positioning.
-	Supports registering the ML Model to NWDAF containing MTLF.
-	Supports providing AI/ML based positioning feedback to NWDAF containing MTLF.
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