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Abstract:. This contribution proposes a new solution to support NWDAF to achieve positioning data collection from UE and RAN via the LCS architecture.
1. Introduction
[bookmark: _Toc352077766][bookmark: _Hlk93788018]Data collection for the training AI/ML model for direct AI positioning (i.e., case 2b/3b) is captured in KI#1 shown as follows.
“
-	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.
…
[bookmark: _GoBack]”
After the interaction enhancement between the LCS and the NWDAF in R18, the Ngmlc service can be used by NWDAF to obtain the location information. In R19 AI/ML, such an interface can also be utilized for positioning data collection.
This solution also proposes to enable NWDAF to collect positioning data with a granularity of area (i.e., applicable area of the model), which is more reasonable for the model training compared with the granularity of UEs especially considering the UE location privacy.
2. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]This paper proposes to add a new solution for KI#1 as follows.

* Start of change *
[bookmark: _Toc153792584][bookmark: _Toc153792669][bookmark: _Toc157534598][bookmark: _Toc157747878][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][bookmark: _Toc43819957][bookmark: _Toc43882472][bookmark: _Toc43882646][bookmark: _Toc43882633][bookmark: _Toc43882459]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
PRU	Positioning Reference Unit
VFL	Vertical Federated Learning

* Next change *
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
	
	
	



* Next change * (all new text)
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc157534624][bookmark: _Toc157747895]6.X	Positioning data collection for AI/ML positioning model training
6.X.1	Description
[bookmark: _Toc104475581][bookmark: _Toc112995368][bookmark: _Toc117658129][bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc157534625][bookmark: _Toc157747896]This solution enables positioning data collection initiated by the NWDAF containing MTLF for the model training. The NWDAF requests the positioning data collection to LCS architecture to retrieve positioning data generated during positioning procedures within the historical or future period.
The solution addresses key issue 1.
The main principles of the solution are as follows:
-	the positioning data is collected with a granularity of area (i.e., applicable area of the AI/ML positioning model);
-	NWDAF interacts with LCS architecture using Ngmlc service to ask for the positioning data collection;
-	LMF supporting the positioning data collection takes responsibility for collecting data from RAN and/or UE/PRU;
-	any information that helps to identify one UE shall be concealed.
6.X.2	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc157534626][bookmark: _Toc157747897]Figure 6.x.2-1 depicts a procedure for the data collection for the model training of AI positioning.


Figure 6.x.2-1: Data collection for the model training of AI positioning
0.	When the NWDAF decides to train an AI/ML positioning model, NWDAF needs to determine the applicable area (e.g., TA/cell lists), the collection period and the required positioning data type (e.g., measurement) for the AI/ML positioning model training. The NWDAF may collect the historical and/or future positioning data generated in the applicable area.
Editor’s Note: The content of the required positioning data type will be further coordinated with RAN’s progress.
1.	The NWDAF interacts with GMLC via the Ngmlc service as specified in subclause 5.16A of TS 23.273. The request message includes the applicable area, the collection period, and the required positioning data type determined in step 0.
2.	The GMLC sends the positioning request to the involved AMF(s). The involved AMF(s) are determined by GMLC based on the applicable area.
3.	The AMF performs the LMF selection to select suitable LMF(s) to proceed with data collection considering LMF capabilities, applicable area, and so on.
Editor’s Note: Whether and how the LMF registers the AI/ML positioning data collection capability to the NRF is FFS.
4.	The AMF sends the positioning data collection request message to the LMF(s). The positioning data collection request includes the parameter received in step 2.
5.	[Conditional] If the required positioning data is available on the LMF, then steps 5 and 6 are skipped. Otherwise, this step (i.e., step 5a, step 5b, or both) and step 6 shall be performed.
The LMF needs to wait for the occurrence of a positioning procedure when there are no any ongoing positioning procedures. The LMF performs one or more of the positioning procedures and collects positioning data as described in clause 6.11 of TS 23.273. During this step, the assistance data, measurement, location estimate, and other required positioning data can be obtained from the RAN and/or from the UE/PRU.
Editor’s Note: The details of steps 5a and 5b will be further updated based on the RAN’s conclusion on the content of the required positioning data type.
6.	[Conditional] The LMF further filters the collected positioning data as requested in the positioning data collection request message received in step 4. Any information that helps to identify one UE (e.g., SUPL) will be concealed and not included in the collected positioning data.
7.	The LMF sends the collected positioning data to the AMF.
8.	The AMF delivers the collected positioning data to the GMLC.
9.	The GMLC responses to the NWDAF with the collected positioning data.
10.	[Conditional] If the NWDAF requests to collect the future positioning data in step 1, then the LMF continuously collects and stores the positioning data happened in the applicable area, with timestamps.
11.	[Conditional] If step 10 is performed, the LMF further filters the collected data as described in step 6.
12.	[Conditional] The LMF notifies the collected positioning data to the GMLC.
13.	[Conditional] The GMLC notifies the NWDAF of the collected positioning data.
6.X.3	Impacts on services, entities and interfaces
NWDAF:
-	determines applicable area, collection period, and the required positioning data type of the data collection used for an AI/ML positioning model.
GMLC:
-	determines involved AMF(s) based on the applicable area of the AI/ML positioning model.
AMF:
-	selects the suitable LMF supporting AI/ML positioning data collection capability.
LMF:
-	supports the capability to collect required positioning data from RAN, UE/PRU with a granularity of area (i.e., applicable area of the AI/ML positioning model);
-	stores the required positioning data and notifies it to the NWDAF via the Ngmlc.
* End of change * 
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