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1. Introduction
During RAN1#114 and RAN2#123, there have been good progress on the RAN AI study led by RAN1 and some concrete technical agreements have been made.  The intent of this paper is to update SA2 for the latest agreements in RAN and to request SA2 to take the progress in RAN into considerations when finalizing the WT#1 in Rel-19 AI/ML SID.  
Discussion
RAN1 Recommendation for AI/ML based positioning 
In the study item “Study on Artificial Intelligence (AI)/Machine Learning (ML) for NR Air Interface”, the following three use cases are the targets of the study:
· CSI feedback enhancement
· Beam management
· Positioning accuracy enhancement
Among these three use cases, RAN1 has come to the agreement during the RAN1#114 as captured in Chair’s notes RAN1#114bisv17 as shown below, “ Based on conducted analysis, it is recommended to proceed with normative work for AI/ML based positioning “, that AI/ML based positioning will be in scope for Rel-19 normative work.  
	Agreement
Capture the following TP in Section 8 of the 3GPP TR 38.843 for the conclusion on AI/ML positioning part.
-------------------------------------------- Start of Text Proposal -------------------------------------------------------------
This study focused on the analysis of potential enhancements necessary to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods. 
Evaluation scenarios and KPIs were identified for system level analysis of AI/ML enabled RAT-dependent positioning techniques as described in Section 6.4.
Direct AI/ML positioning and AI/ML assisted positioning were identified and selected as the representative sub-use cases. Evaluation results have shown that in considered evaluation scenarios (i.e., InF-DH, and other InF scenarios), both direct AI/ML positioning and AI/ML assisted can significantly improve the positioning accuracy compared to existing RAT-dependent positioning methods. Various aspects of AI/ML for positioning accuracy enhancement were investigated and evaluated as described in Section 6.4 that provides summary of evaluation results from different sources. 
The necessity, feasibility and potential enhancements to facilitate the support of AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods were studied and the outcome are outlined in Section 7. 
Measurements, signalling and procedures were studied to enable AI/ML for positioning accuracy enhancements with NR RAT-dependent positioning methods and is recommended to be further investigated in normative work, and specified if necessary.
A variety of enhancements for measurements (e.g., based on extensions to current positioning measurements or with new measurements) were identified as potentially beneficial (e.g., trade-off positioning accuracy requirement and signalling overhead) and are recommended to be investigated further and if needed, specified during normative work. 
Based on conducted analysis, it is recommended to proceed with normative work for AI/ML based positioning.
-------------------------------------------- End of Text Proposal --------------------------------------------------------------



Observation#2.1-1: Based on the agreement that has been captured from RAN1#114 status, AI/ML based positioning likely will be in scope of Rel-19.   Hence, SA2 should take such agreement into considerations to align WT#1 according to the RAN AI conclusions.   

Examining SA2 impacts as the result of AI/ML based positioning support
When examining the 5GC-MT-LR procedure in TS 23.273 for the regulatory location service which is the general network positioning for the LCS clients external to the PLMN for the regulatory location service for non-roaming scenario. This procedure is applicable to a request from an LCS client for a current location of the target UE, and it is assumed that the LCS client is authorised to use the location service and no privacy verification is required. 
According to TS 23.273, the corresponding procedure is as below [1]:
	TS 23.273 Section 6.1.1


Figure 6.1.1-1: 5GC-MT-LR procedure for the regulatory location service
1.	The external location services client sends a request to the GMLC for a location for the target UE identified by an GPSI or an SUPI. The request may include the required QoS, UE unaware indication and Supported GAD shapes. If location is required for more than one UE, the steps following below may be repeated and in that case the GMLC shall verify whether the number of Target UEs in the LCS request is equal to or less than the Maximum Target UE Number of the LCS client. If Maximum Target UE Number is exceeded, the GMLC shall reject the LCS request, the step 2-10 are skipped, and then GMLC respond to the client with proper error cause in the step 11.
2.	The GMLC invokes a Nudm_UECM_Get service operation towards the home UDM of the target UE to be located with the GPSI or SUPI of this UE.
3.	The UDM returns the network addresses of the current serving AMF.
NOTE:	For backward compatibility, the GMLC can use a Nudm_SDM_Get service operation to retrieve the SUPI of the target UE from a Rel-15 UDM as defined in clause 5.2.3.3.2 of TS 23.502 [19].
4.	The GMLC invokes the Namf_Location_ProvidePositioningInfo service operation towards the AMF to request the current location of the UE. The service operation includes the SUPI, and client type and may include the required QoS, UE unaware indication and Supported GAD shapes.
5.	If the UE is in CM IDLE state and UE unaware indication is not included, the AMF initiates a network triggered Service Request procedure as defined in clause 4.2.3.3 of TS 23.502 [19] to establish a signalling connection with the UE.
	If UE unaware indication is received by AMF, and the UE is in CM_IDLE state or in RRC_INACTIVE state (if known by AMF by requesting the NG-RAN to report RRC state information), the steps 6 - 9 are skipped.
6.	The AMF selects an LMF based on the available information as defined in clause 5.1 or based on AMF local configuration. The LMF selection takes the 5G-AN currently serving the UE into account. The selection may use a NRF query.
7.	The AMF invokes the Nlmf_Location_DetermineLocation service operation towards the LMF to request the current location of the UE. The service operation includes a LCS Correlation identifier, the serving cell identity of the Primary Cell in the Master RAN node and the Primary Cell in the Secondary RAN node when available based on Dual Connectivity scenarios, and the client type and may include an indication if UE supports LPP, the required QoS, UE Positioning Capability if available, UE unaware indication and Supported GAD shapes. If any of the procedures in clause 6.11.1 or clause 6.11.2 are used the service operation includes the AMF identity.
8.	The LMF performs one or more of the positioning procedures described in clauses 6.11.1, 6.11.2 and 6.11.3. During this step the LMF may use the Namf_Communication_N1N2MessageTransfer service operation to request the transfer of a Positioning related N1 message to the UE or the transfer of a Network Positioning message to the serving NG-RAN node (gNB or NG-eNB) for the UE. The LMF shall determine a geographical location and optionally a location in local coordinates.
	If UE unaware indication is received from AMF in step 7, the LMF selects Uplink Positioning method to obtain UE location and performs the positioning procedure described in clause 6.11.2.
< Omitted Text>



Based on the above procedure, before LMF performs the NR positioning procedure (e.g., UE-assisted, UE-based, NG-RAN node assisted) at Step 8, there should be some other steps (e.g., Step 6). 
In Step 6, The AMF should select a suitable LMF for the location service. According to the following LMF discovery and selection mechanism defined in TS 23.273 [1], the capability of LMF is one of the factors that can be considered during the LMF selection.
	5.1	LMF Discovery and Selection
LMF selection functionality is supported by the AMF to determine an LMF for location estimation of the target UE or Ranging/Sidelink Positioning between Target UE and SL Reference UE. The LMF selection functionality is also supported by the LMF if it determines that it is unsuitable or unable to support location for the current UE access network or serving cell for the deferred 5GC-MT-LR procedure for periodic, or triggered location events. The LMF selection functionality may also be supported by the GMLC and the GMLC provides the selected LMF ID to AMF.
LMF reselection is a functionality supported by AMF when necessary, e.g. due to UE mobility.
The LMF selection/reselection may be performed at the AMF or LMF or GMLC based on the locally available information i.e. LMF profiles are configured locally at AMF or LMF or GMLC, or by querying NRF.
The following factors may be considered during the LMF selection:
-	LCS client type.
-	Requested Quality of Service information, e.g.:
-	LCS accuracy,
-	Response time (latency),
-	Access Type (3GPP /N3GPP).
NOTE 1:	Location methods may differ depending on the Access Type, e.g. in the case of WLAN Access Location determination may just correspond to retrieval of IP addressing information from the N3IWF/TNGF; As another example, for Wireline access, Location determination may just correspond to retrieval of geo coordinates corresponding to a GLI as defined in clause 4.7.8 of TS 23.316 [21] or a HFC Node ID.



	-	RAT type (e.g. 5G NR, eLTE, or any of the RAT Types specified for NR satellite access) and/or the serving AN node (i.e. gNB or NG-eNB) of the target UE.
-	RAN configuration information.
-	LMF capabilities, including the support of Uu based positioning as defined in clause 4.3.8 and/or Ranging/Sidelink positioning as defined in clause 4.3.8 of TS 23.586 [40].
-	LMF load.
-	LMF location.
-	Indication of either a single event report or multiple event reports.
-	Duration of event reporting.
-	Network slicing information, e.g. S-NSSAI and/or NSI ID.
-	LMF Service Area consisting of one or more TA(s).
-	Supported GAD shapes.
-	Support LCS when MBSR is involved.
-	Requested UE has maintained user plane connection with certain LMFs.


 
If AI/ML based positioning is introduced in 5G system, there will be some scenarios where some LMF can support AI/ML based positioning and the others cannot support it. For these scenarios, whether a LMF is capable of AI/ML based positioning should be one factor that is considered during LMF selection. More specifically, what would be the additional capabilities required for the LMF to support the AI/ML based positioning?  Considering this aspect, SA2 should be involved to ensure a complete solution of AI/ML based positioning. 
Observation 2.2-1: Whether an LMF is capable of AI/ML based positioning should be one factor that is considered during LMF selection. More specifically, what would be the additional capabilities required for the LMF to support the AI/ML based positioning?  Considering this specific aspect, SA2 should be involved to ensure a complete solution of AI/ML based positioning.
The above example is regulatory location service. But the above analysis and the issue are also applicable to other location service (e.g., commercial location service). Thus, Observation 2.2-1 is also applicable to other location service(s).

During the discussion of RAN WGs, the general framework of AI/ML LCM (life-cycle management) was defined and is applicable to all the three use cases. Within 3GPP system, one should consider the alignment of the LCM framework among different TSGs and WGs to ensure compatibility across the domains. Furthermore, it is beneficial to strive for common LCM framework and definitions within the 3GPP system to simplify the end-to-end AI/ML system-wide operation in the long run, e.g. support for Trustworthless/Explainable AI etc.  
In this paper, it is proposed for SA2 to align with the LCM framework defined by RAN to support RAN AI/ML operation. 
Observation 2.2-2: SA2 should align with the LCM framework defined by RAN to support the RAN AI/ML operation.

3. Conclusions
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Based on the observations as discussed above, this DP recommends SA2 to align with the latest progress in RAN when finalizing the WT#1 for the Rel-19 AI/ML SID.   
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