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1.	Discussion
This contribution proposed a LMF based ML model training and Inference solution for KI#1.
2.	Text proposal
It is proposed to agree the following changes vs. TS 23.700-84:
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES<<<<
[bookmark: _Toc153792580][bookmark: _Toc153792665][bookmark: _Toc157534595][bookmark: _Toc157747875][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: _Toc157747893][bookmark: _Toc16839382]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".
[x]	3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2".
>>>>NEXT CHANGE (new text) <<<<

6.0	Mapping of Solutions to Key Issues
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
	
	
	

	
	
	
	
	



[bookmark: startOfAnnexes][bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc157534623][bookmark: _Toc157747894]6.X	Solution #X: LMF based ML model training and Inference
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc157534624][bookmark: _Toc157747895]6.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc157534625]This is a solution proposed for KI#1: Enhancements to LCS to support Direct AI/ML based Positioning.
In order to support the Direct AI/ML based positioning for case 2b, 3b, the LMF may need to be enhanced to support the AI/ML function to perform positioning related ML model training and inference. 
It is also possible to support the AI/ML platform that is provided by the 3rd party in LCS used for positioning related ML model training and inference, but the interface between the AI/ML platform and LMF is based on implementation (out of scope of 3GPP).
LMF may collect data from UE, NG-RAN or NWDAF for model training and inference. LMF collects data from UE via either CP or UP solution with LPP protocol as described in TS 23.273 [x], LMF collects data from NG-RAN via NRPPa protocol as described in 23.273. LMF may also request NWDAF to expose some information that supported in TS 23.288 [5] to assist the AIML based positioning.
[bookmark: _Toc157747896]6.X.2	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc157534626]This is the data collection procedure to support ML model training and inference for AI/ML based positioning in LMF.


Figure 6.X.2-1	Data collection for LMF based ML model training and inference
1. LMF requests from the UE to report the positioning measurement parameters as described in TS 23.273 [x]. UE reports positioning measurement parameters by using LPP protocol via either the CP or UP.
2. LMF requests NG-RAN to report the positioning measurement parameters as described in TS 23.273 [x]. NG-RAN reports positioning measurement parameters by using NRPPa protocol.
3. LMF requests NWDAF to expose the analytics result, for example, location Accuracy Analytics as described in clause 6.17 in TS 23.288 [5], UE mobility analytics in clause 6.7 in TS 23.288 [5].
NOTE 1:	There is no sequence of these 3 steps, LCS may trigger these steps in parallel.
NOTE 2:	The collected measurement parameters from UE in step 1 and NG-RAN in step 2 is determined by RAN group. If there are new measurement parameters that provided by UE or NG-RAN in Rel-19 depends on RAN’s progress in Rel-19.
LMF will use the received parameters from UE, NG-RAN and NWDAF to perform ML model training or inference, and it will generate the target UE positioning as inference output. LMF may also further forwards the received parameters from UE, NG-RAN and NWDAF to a 3rd party which support the positioning related AI/ML operation. The 3rd party will train the model and generate the target UE positioning as inference output and forward the target UE positioning to LMF. The interaction between LMF and the 3rd party is based on implementation.
[bookmark: _Toc157747897]6.X.3	Impacts on services, entities and interfaces
None
>>>>END OF CHANGES<<<<
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