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Abstract of the contribution: The contribution proposes a new solution of Direct AIML based positioning with NWDAF assistance for KI#1.
1. Introduction
In TR 23.700-84 clause 5.2.1 “Key Issue #1: Enhancements to LCS to support Direct AI/ML based Positionin”, it states:
“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. ”
Considering that the architecture for the study shall comply with the existing NWDAF framework as specified in TS 23.288 (see TR 23.700-84 clause 4), it is proposed to continue using the NWDAF for training the ML model and derive analytics for Direct AI/ML positioning in 5GC, and the LMF further decides UE position based on the analytics provided by the NWDAF. The NWDAF instance which supports model training and inference for Direct AI/ML positioning can be a standalone NF so that the model and analytics can be shared for multiple LMFs, or can be collocated with the LMF to simplify the interactions between the NWDAF and LMF. 
2. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-84.
* * * Start of Change * * * *
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* * * Next Change * * * *

6.x
Solution #X: Direct AI/ML based positioning with NWDAF assistance
6.x.1
Description
6.x.1.1
General

This solution addresses Key Issue #1 "Enhancements to LCS to support Direct AI/ML based Positioning".
In this solution, the existing NWDAF framework as specified in TS 23.288 [5] is reused for Direct AI/ML positioning in 5GC as follows:
-
The NWDAF containing MTLF trains the ML model and the NWDAF containing AnLF derives analytics for Direct AI/ML positioning.
-
The NWDAF containing MTLF/AnLF collects UE positioning related data from e.g. the LMF, AF and OAM, to train the ML model and/or derive analytics for Direct AI/ML positioning.

-
The NWDAF containing AnLF can requests for or subscribes to the ML model for Direct AI/ML positioning from the NWDAF containing MTLF.
-
The LMF, as analytics consumer, requests for or subscribes to analytics for Direct AI/ML positioning from the NWDAF containing AnLF, and decides UE position based on the analytics information.
-
The NWDAF instance which supports model training and inference for Direct AI/ML positioning can be standalone so that the ML model and analytics for Direct AI/ML positioning can be requested by different LMFs as specified in TS 23.288 [5], or can be collocated with the LMF to simplify the interactions between the NWDAF and LMF.
-
Other 5GC NF(s) than the LMF may also be the consumer(s) of the analytics for Direct AI/ML positioning, e.g. the AMF may take into account the analytics on Direct AI/ML positioning (which can be supported / performed by different LMFs) to select an appropriate LMF which satisfies the LCS QoS requirements for UE positioning.
The consumer of these analytics shall indicate in the request or subscription:

-
Analytics ID = "UE positioning";

-
Target of Analytics Reporting: SUPI of the target UE;
-
Analytics Filter Information optionally including:

-
S-NSSAI;

-
DNN;

-
Service type (see TS 22.071 [y]), which identifies the type of the service which requests UE positioning;
-
LCS QoS, which includes Location accuracy, response time and/or LCS QoS Class;

-
one or more positioning methods;
-
Area of Interest.

-
optionally, preferred level of accuracy of the analytics;

-
Analytics target period that indicates the time window for which the statistics or predictions are requested;

-
in a subscription, the Notification Correlation Id and the Notification Target Address.
6.x.1.2
lnput data
To train the ML model and/or derive analytics for UE positioning, the NWDAF containing MTLF/AnLF collects UE positioning related input data as list in Table 6.x.1.2-1.
Table 6.x.1.2-1: Data collected by NWDAF for UE positioning analytics
	Information
	Source
	Description

	UE ID
	LMF (or GMLC)
	SUPI of the target UE.

	Timestamp
	LMF (or GMLC)
	A time stamp when the location was measured.

	UE positions (1...max)
	LMF (or GMLC)
	Positions of the UE as defined in TS 23.273 [7].

	> UE location
	
	Location of the UE as defined in TS 23.273 [7].

	> UE velocity
	
	Velocity of the UE as defined in TS 23.273 [7].

	> LCS Accuracy
	
	Accuracy of UE position, see TS 23.273 [7].

	> LCS response time
	
	Response time for UE positioning, see TS 23.273 [7].

	> LCS QoS Class
	
	LCS QoS class as defined in clause 4.1b of TS 23.273 [7].

	> Positioning method
	
	Positioning method used for UE positioning.

	> UE positioning measurements 
	
	UE positioning related measurements reported by the NG-RAN and/or UE, corresponding to the positioning method.

	> PRU position
	
	PRU position, which include the location and optionally velocity of the PRU used for UE positioning.

	> PRU positioning measurements
	
	PRU positioning related measurements reported by the NG-RAN, UE (i.e. PRU) or LMF.

	> MBSR position
	
	MBSR position, which include the location and optionally velocity of the MBSR that the UE connects to.

	> MBSR positioning measurement
	
	MBSR positioning related measurements reported by the NG-RAN or UE (i.e. MBSR), or LMF

	> Service type
	
	Identifies the type of the service which requests the UE positioning, see TS 22.071 [y].

	UE location
	AMF
	UE location information, e.g. cell ID or TAI.

	UE position
	AF
	UE position information obtained via application layer, e.g. GNSS positioning information.


6.x.1.3
Output analytics
The NWDAF derives the UE positioning analytics using the input data. The output analytics may consist of statistics information as defined in Table 6.x.1.3-1 and/or prediction information as defined in Table 6.x.1.3-2.

Table 6.x.1.3-1: UE positioning statistics

	Information
	Description

	UE ID
	Identifies the target UE for UE positioning.

	UE position (1..max)
	UE position statistics (see NOTE 2).

	> UE location 
	Location of the UE as defined in TS 23.273 [7].

	> UE velocity
	Velocity of the UE as defined in TS 23.273 [7].

	> LCS Accuracy
	Accuracy of UE position, see TS 23.273 [7].

	> LCS response time
	Response time for UE positioning, see TS 23.273 [7].

	> LCS QoS Class
	LCS QoS class as defined in clause 4.1b of TS 23.273 [7].

	> Positioning method
	Positioning method used for UE positioning.

	> Service type
	The type of the service which requests the UE positioning, see TS 22.071 [y].

	> LMF ID
	Identify the LMF instance which performed the UE positioning.


Table 6.x.1.3-2: UE positioning predictions
	Information
	Description

	UE ID
	Identifies the target UE for UE positioning.

	UE position (1..max)
	UE position statistics (see NOTE 2).

	> UE location 
	Location of the UE as defined in TS 23.273 [7].

	> UE velocity
	Velocity of the UE as defined in TS 23.273 [7].

	> LCS Accuracy
	Accuracy of UE position, see TS 23 273 [7].

	> LCS response time
	Response time for UE positioning, see TS 23.273 [7].

	> LCS QoS Class
	LCS QoS class as defined in clause 4.1b of TS 23.273 [7].

	> Positioning method
	Positioning method used for UE positioning.

	> Service type
	The type of the service which requests the UE positioning, see TS 22.071 [y].

	> LMF ID
	Identify the LMF instance which performs the UE positioning.

	> Confidence
	Confidence of this prediction.


6.x.2
Procedures
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Figure 6.x.2-1: Procedure for NWDAF providing UE positioning analytics
1a.
[In the case of 5GC-MT-LR procedure] The AF or LCS client sends a request to the GMLC for positioning of a target UE, and the GMLC invokes the Namf_Location_ProvidePositioningInfo service operation towards the AMF, as specified in TS 23.273 [7].
1b. [In the case of 5GC-MO-LR procedure] The UE sends an MO-LR Request message included in a UL NAS TRANSPORT message to the AMF as specified in TS 23.273 [7].
2.
The AMF selects an appropriate LMF for positioning of the target UE. The AMF may take into account the analytics on Direct AI/ML positioning (which can be supported / performed by different LMFs) to select an appropriate LMF which satisfies the LCS QoS requirements for UE positioning.
3.
The AMF invokes the Nlmf_Location_DetermineLocation request towards the LMF as specified in TS 23.273 [7].

4.
Based on the Nlmf_Location_DetermineLocation request, the LMF sends an Analytics request/subscribe (Analytics ID = UE positioning, Target of Analytics Reporting = SUPI of the target UE, Analytics Filter Information = required LCS QoS and etc, Analytics Reporting Information=Analytics target period) to the NWDAF by invoking a Nnwdaf_AnalyticsInfo_Request or a Nnwdaf_AnalyticsSubscription_Subscribe.
5-6.
NWDAF collects UE positioning related input data from the LMF as defined in Table 6.x.2.2-1 by invoking Nlmf_EventExposure_Subscribe (Event ID = UE positioning information, Event Filter information), Target of Event Reporting = SUPI of the target UE).
7-8.
NWDAF collects UE positioning related input data from the AF as defined in Table 6.x.2.2-1 by invoking Nnef_EventExposure_Subscribe or Naf_EventExposure_Subscribe service (Event ID = UE positioning information, Event Filter information), Target of Event Reporting = SUPI of the target UE) as defined in TS 23.502 [3].

9.
NWDAF collects UE positioning related input data from the OAM as defined in Table 6.x.2.2-1.
10. The NWDAF derives UE positioning analytics for the target UE using the input data.

11.
The NWDAF provides UE positioning analytics to the LMF using either Nnwdaf_AnalyticsInfo_Request response or Nnwdaf_AnalyticsSubscription_Notify, depending on the service used in step 1.
12.
The LMF determines the position of the target UE based on UE positioning analytics.
13.
The LMF invokes the Nlmf_Location_DetermineLocation response towards the AMF to provide the determined location of the target UE.
14a.
[In the case of 5GC-MT-LR procedure or optionally 5GC-MO-LR procedure] The AMF invokes the Namf_Location_ProvidePositioningInfo response towards the GMLC, and the GMLC returns the position of a target UE to the AF or LCS client, as specified in TS 23.273 [7].

14b. [In the case of 5GC-MO-LR procedure] The AMF sends an MO-LR Response message included in a DL NAS TRANSPORT message to the UE as specified in TS 23.273 [7].
6.x.3
Impacts on services, entities and interfaces

NWDAF:

-
The NWDAF containing MTLF trains the ML model and the NWDAF containing AnLF derives analytics for Direct AI/ML positioning.

-
The NWDAF containing MTLF/AnLF collects UE positioning related data from e.g. the LMF (or the GMLC), AF and OAM, to train the ML model and/or derive analytics for Direct AI/ML positioning.

-
The NWDAF containing AnLF can requests for or subscribes to the ML model for Direct AI/ML positioning from the NWDAF containing MTLF.

LMF:

-
As analytics consumer, requests for or subscribes to analytics for Direct AI/ML positioning from the NWDAF containing AnLF, and determines UE position based on the analytics information.
AMF:

-
Selects an appropriate LMF which satisfies the LCS QoS requirements for UE positioning, based on the analytics on Direct AI/ML positioning (which can be supported / performed by different LMFs).
* * * End of Change * * * *
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