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Abstract of the contribution: This pCR proposes a new solution on LMF Support for AI/ML Direct Positioning.
[bookmark: _Hlk513714389]1	Discussion
This pCR proposes a new solution to KI#1 on LMF Support for AI/ML Direct Positioning
2. Proposal
It is proposed to adopt the following text in TR 23.700-84.

*** Start of 1stchange ***
[bookmark: _Toc153792580][bookmark: _Toc153792665][bookmark: _Toc157534595][bookmark: _Toc157747875]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G system, Stage 2".
[4]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".
[5]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".
[6]	3GPP TR 38.843: "Study on Artificial Intelligence (AI)/Machine Learning (ML) for NR air interface".
[Z]	3GPP TS 23.273: "5G System (5GS) Location Services (LCS)".

*** Start of 2nd change ***
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Table 6.0-1: Mapping of Solutions to Key Issues and Use Cases
	
	Key Issues
	Use cases (optional)

	Solutions
	<Key Issue #1>
	<Key Issue #2>
	<use case #x>
	<use case #y>

	#X
	X
	
	
	




*** Start of 3rd change (all new text) ***
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc157534623][bookmark: _Toc157580449]6.X	Solution #X: Support for AI/ML Direct Positioning Training, Inference and Data Collection with LMF-side models
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc157534624][bookmark: _Toc157580450]6.X.1	Description
This solution addresses KI#1. The solution presents three different aspects regarding 5GC support for AI/ML Direct Positioning with LMF-side models, namely training, inference and data collection procedures. The solution addresses Case 2b and 3b as defined in TR 38.843 [6].
The main features of the solution are as follows:
-	LMF requests training of the modeldata to from NWDAF. and NWDAF performs the AI/ML training.
-	Input data for training is collected by NWDAF following the principles of 23.288 [5].
-	NWDAF or LMF may perform the AI/ML training.
-	NWDAF may shares a trained model with LMF.
-	When a UE location is requested, LMF performs AI/ML inference on the trained model.
In addition, this solution allows LMF to be co-located with NWDAF containing MTLF/AnLF for model training/model inferenceanother 5GC NF (e.g. NWDAF containing AnLF).
[bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc157534625][bookmark: _Toc157580451]6.X.2	Procedures
Clauses 6.X.2.1, 6.X.2.2 and 6.X.2.3 show step-by-step procedures for training, inference and data collection aspects of AI/ML Direct Positioning with LMF-side models, respectively.
NOTE:	In all procedures of this solution, LMF may be a standalone NF or co-located with NWDAF containing MTLF/AnLF for model training/model inference (i.e. no interaction between the LMF with the co-located NWDAF needs to be defined)another 5GC NF (e.g. NWDAF containing AnLF).







6.X.2.1	Training procedure for AI/ML Direct Positioning with LMF-side models






Figure 6.X.2.1-1: Training procedure for AI/ML Direct Positioning with LMF-side models
The training procedure for AI/ML Direct Positioning with LMF-side models in Figure 6.X.2.1-1 is described step by step below.
1.	LMF subscribes to training services data from NWDAF containing MTLF for an AI/ML model to be used for direct positioning. The training data subscription may be a request for analytics using the existing services, or a request for a model, or for other type of data relevant for training. This subscription may be carried out with a new service operation or by leveraging existing services such as Nnwdaf_MLModelProvision, Nnwdaf_MLModelInfo or Nnwdaf_MLModelTraining using the Subscribe or Request service operation. A new analytics ID may be used to identify the model for AI/ML direct positioning and sSeveral optional parameters as defined in clauses 7.5.2, 7.6.2 and 7.10.2 of TS 23.288 [5] may be provided as service operation inputs.
NOTE 1:	The training data subscription may be triggered by LMF receiving a previous request from another network entity. The trigger itself is not depicted in Figure 6.X.2.1-1 as it is not considered part of the training procedure itself.
Editor’s Note: The list of required and optional inputs for LMF training data subscription to NWDAF is FFS and depends on which of the three NWDAF services mentioned above is invoked by LMF.
2.	Data collection is performed by NWDAF containing MTLF to train the model(s) for direct positioning. Details on data collection sub-procedure can be found in clause 6.X.2.3.
NOTE 2:	UE data collection for training is out of the scope of this key issue, therefore it is absent from this procedure. The data collected from UE and NG-RAN is in RAN WGs scope.
Editor’s Note: Whether and how any data collection for training from NFs is performed in the 5GC is FFS.
3.	[OPTIONAL] If the training data subscription from LMF in step 1 requires a trained model, NWDAF containing MTLF may trains the AI/ML model.
4.	NWDAF containing MTLF notifies LMF that the requested AI/ML model for direct positioning has been trained using the Notification service operation of the same service used in step 1.
5.	[OPTIONAL] If the AI/ML model for positioning has not been trained, LMF trains the AI/ML model.




6.X.2.2	Inference procedure for AI/ML Direct Positioning with LMF-side models





Figure 6.X.2.2-1: Inference procedure for AI/ML Direct Positioning with LMF-side models
This procedure assumes that a trained AI/ML model is available in LMF for Direct Positioning, i.e. the procedure in Figure 6.X.2.1-1 has already taken place. The inference procedure for AI/ML Direct Positioning with LMF-side models in Figure 6.X.2.2-1 is described step by step below.
1.	Steps 1 to 11 in cl. 6.1.2 of TS 23.273 [Z] are followed. 
NOTE:	In this solution, it is assumed that the location services consumer need not be aware that AI/ML direct positioning is used by the network to estimate the UE location.
2.	AI/ML Direct Positioning preparations are performed to support Case 2b and Case 3b defined in TR 38.843 [6]. This step is out of SA2 scope.
3a.	[CONDITIONAL] For Case 2b, the UE provides measurements to the LMF (e.g. PRS). 
3b.	[CONDITIONAL] For Case 3b, the NG-RAN node provides measurements to the LMF (e.g. SRS). 
43.	Data collection is required to perform inference for AI/ML Direct Positioning and estimate the UE location according to Cases 2b and 3b. Details on data collection sub-procedure can be found in clause 6.X.2.3.
Editor’s Note: Whether and how any data collection for inference from NFs is performed in the 5GC is FFS.
54.	AI/ML Direct Positioning inference is performed at LMF.
65.	Steps 13 to 24 in cl. 6.1.2 of TS 23.273 [Z] are followed to deliver the estimated UE location to the consumer. 





6.X.2.3	Data collection sub-procedure for AI/ML Direct Positioning with LMF-side models


Figure 6.X.2.3-1: Data collection sub-procedure for AI/ML Direct Positioning with LMF-side models
The sub-procedure in Figure 6.X.2.3-1 may be part of the training and inference procedures for AI/ML Direct Positioning with LMF-side models shown in clauses 6.X.2.1 and 6.X.2.2.
1.	NWDAF collects data from AMF (e.g. UE ID) using the Namf_EventExposure service. 
2.	NWDAF collects data from GMLC (e.g. past UE location, positioning methods, LCS QoS) using Ngmlc_location service.
3.	NWDAF collects data from OAM (e.g. UE speed, UE orientation) according to the data collection principles from OAM described in clause 6.2.3 of TS 23.288 [5].
4.	NWDAF collects data from the AF (e.g. UE trajectory) using the Naf_EventExposure service.
5.	[CONDITIONAL] When LMF is a standalone 5GC NF, LMF may collect data directly from other 5GC NF and optionally NG-RAN (e.g. for Case 3b) when performing inference for AI/ML Direct Positioning.
Editor’s Note: Further details of data collection for AI/ML positioning are FFS
 
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc157534626][bookmark: _Toc157580452]6.X.3	Impacts on services, entities and interfaces 
NWDAF:
-	Support model sharing to LMF.
-	Enhance support for model training services to enable AI/ML positioning training and inference at LMF.
LMF:
-	Support for training/inference for AI/ML Direct Positioning and data collection.


*** End of 3rd change ***
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