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“-	The AMF is the entity in charge of providing the location verification decision, in line with Rel-17 mechanism of UE location verification:
-	The AMF may trigger location service procedures as defined in TS 23.273 [5] to determine the UE location verification decision and optional TAI determination. Location information received at AMF is provided by LMF via the NI-LR procedure. The LMF may decide specific positioning methods to be used for verification based on RAN WG decisions.
-	The AMF may receive assistance information from NWDAF (i.e. analytics containing UE location information) to perform the location verification decision.”
Besides, to address the procedure between LCS(AMF, LMF) and NWDAF, a new clause is added to capture how NWDAF analytics helps location services in positioning method determination(LMF) and UE location verification for NR satellite access(AMF).
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The AMF contains functionality responsible for managing positioning for a target UE for all types of location request. The AMF is accessible to the GMLC and NEF via the Namf interface, to the RAN via the N2 reference point and to the UE via the N1 reference point.
Functions which may be performed by an AMF to support location services include the following.
-	Initiate an NI-LR location request for a UE with an IMS emergency call or to know a UE geographical area with NR satellite access for PLMN selection verification.
-	Receive and manage location requests from a GMLC for a 5GC-MT-LR and deferred 5GC-MT-LR for periodic, triggered and UE available location events.
-	Receive and manage location requests from a UE for a 5GC-MO-LR.
-	Receive and manage Event Exposure request for location information from an NEF.
-	Select an LMF.
-	Receive updated privacy requirements from a UE and transfer to a UDR via UDM.
-	Support cancelation of periodic or triggered location reporting for a target UE.
-	Support change of a serving LMF for periodic or triggered location reporting for a target UE.
-	When assistance data is broadcast by 5GS in ciphered form, the AMF receives ciphering keys from the LMF and forwards to suitably subscribed UEs using mobility management procedures.
-	Store UE Positioning Capability received from an LMF and send the UE Positioning Capability along with the received location request to an LMF.
-	Receive UL NAS Transport including a PRU Association, Association Update, or Disassociation Request (contained in an LCS supplementary service message) from a UE.
-	AMF may verify whether a UE can serve as a PRU based on UE subscription data after receiving the PRU Association Request, Association Update, or Disassociation. AMF may also use local policy to determine if UEs are allowed to serve as a PRU.
-	Sends the PRU Association Request or PRU Disassociation Request to LMF and may include a UE verification indication indicating whether this UE is authorized to serve as a PRU.
-	Support triggering LMF to establish a User Plane Connection to UE if UE requested that.
-	Store in UE context that UE has a maintained User Plane connection with certain LMFs.
NOTE:	Details of UE Positioning Capability is defined in TS 37.355 [20].
-	Support of local configuration of a mapping table of UE identifier ranges and LMF identifier(s) or querying the UDM the LMF identifier for a UE for a 5GC-MO-LR.
-	Supports the 5G to EPS Handover by providing the target MME ID to GMLC as part of the LCS Service response.
-	Support interacting with NWDAF to obtain UE related analytics to assist with UE location verification for NR satellite access.
* * * * Next change * * * *
[bookmark: _Hlk131006289]5.16	Location estimate services assisted by NWDAF
LMF and AMF may utilize analytics from NWDAF to assist with location services as described in clause 6.x.
NWDAF may provide analytics for Location Accuracy as specified in TS 23.288 [37] to LMF.
 When LMF receives analytics for Location Accuracy from the NWDAF, as a service consumer, it may use the analytics in determination of positioning methods. 
NWDAF may provide UE related analytics as specified in clause 6.7 of TS 23.288 [37] to AMF. The UE location information received in analytics can be used by AMF to perform the UE location verification for NR satellite access.
NWDAF may request an aggregated UE location report from LMF (via GMLC) to include multiple UE location results. NWDAF may also provide a reporting time to indicate the latest time for the reporting.
* * * * Next change * * * *
[bookmark: _Toc58920659][bookmark: _Toc122418163]6.10.1	5GC-NI-LR Procedure
Figure 6.10.1-1 shows a Network Induced Location Request (NI-LR) procedure for a UE in the case where the UE initiates an emergency session or other session using NG-RAN. The procedure assumes that the serving AMF is aware of the regulatory service associated with the session (e.g. emergency session initiation - e.g. due to supporting an Emergency Registration procedure or assisting in establishing an emergency PDU Session). The procedure can also be used to verify UE location for NR satellite access.


Figure 6.10.1-1: 5GC Network Induced Location Request (5GC-NI-LR) for a UE
1.	A trigger for AMF to initiate the 5GC-NI-LR procedure happens, e.g. the UE registers to the 5GC for emergency services or requests the establishment of a PDU Session related to an applicable regulatory service (e.g. emergency session initiation) or the AMF decides to verify UE location via LCS procedure and optionally with NWDAF analytics as described in clause 6.x.2 for a UE registered for NR satellite access.
2.	For verifying UE location via LCS service for NR satellite access this step  is mandatory, for other triggers thise step  is optional. The AMF selects an LMF based on NRF query or configuration in AMF and 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 an indication of a location request from a regulatory services client (e.g. emergency services) and may include an indication if UE supports LPP, the required QoS and Supported GAD shapes, the UE Positioning Capability if available. When AMF needs to know the geographical area of the UE to check whether the PLMN is allowed to operate in the area, an indication of this is included. When AMF needs to verify the location of the UE when a UE registers via NR satellite access, the AMF includes in indication in the request to the LMF that the request is for UE location verification. If any of the procedures in clause 6.11.1 or 6.11.2 are used the service operation includes the AMF identity. Optionally, the AMF may also request UE related analytics containing UE location information (e.g., UE mobility analytics) from NWDAF to assist with UE location verification for NR satellite access as described in clause 6.x.2.
3.	[Conditional] If step 2 occurs, the LMF performs one or more of the positioning procedures described in clause 6.11.1, 6.11.2 and 6.11.3. If the AMF included an indication at step 2, the LMF maps the UE location to a geographical area where a PLMN is or is not allowed to operate.
4.	[Conditional] If step 3 occurs, the LMF returns the Nlmf_Location_DetermineLocation Response towards the AMF to return the current location of the UE. The service operation includes the LCS Correlation identifier, the location estimate, its age and accuracy and may include information about the positioning method and the timestamp of the location estimate. The service operation also includes the UE Positioning Capability if the UE Positioning Capability is received in step 3 including an indication that the capabilities are non-variable and not received from AMF in step 2. When UE geographical area determination for location verification is indicated at step 2, the service operation also returns the geographical area where a PLMN is or is not allowed to operate determined at step 3.
NOTE 1:	Any remaining procedures for regulatory services other than emergency services are not addressed in this flow. The remaining steps are applicable for emergency services.
5.	[Conditional] For emergency services, the AMF selects an GMLC based on NRF query or configuration in AMF. The information regarding the endpoint in the GMLC to deliver the event notification, is obtained from the NRF as specified in clause 7.1.2 of TS 23.501 [18] or from local configuration in the AMF. AMF invokes the Namf_Location_EventNotify service operation towards the selected GMLC to notify the GMLC of an emergency session initiation. The service operation includes the SUPI or the PEI, and the GPSI if available, the identity of the AMF, an indication of an emergency session and any location obtained in step 3.
6.	[Conditional] For emergency services, the GMLC forwards the location to an external emergency services client or may wait for a request for the location from the external emergency services client (not shown in Figure 6.10.1-1) before forwarding the location.
7.	[Conditional] For emergency services, the emergency services session and emergency PDU Session are released.
8.	[Conditional] For emergency services, the AMF invokes the Namf_Location_EventNotify service operation towards the GMLC to notify the GMLC that the emergency session was released to enable the GMLC and LRF to release any resources associated with the emergency session.

* * * * Next change * * * *
6.X	Interactions with NWDAF
The procedure in Figure 6.X-1 can be used by a 5GC NF involved in 5GC location services to get assistance from NWDAF as shown below. Details of how the consumer NF (i.e. LMF and/or AMF) may use NWDAF analytics can be found in clause 6.X.1 and 6.X.2, respectively.



Figure 6.X-1: Procedure for NWDAF assistance to location services
1.	The AMF invokes Nlmf_Location_DeterminationLocation service operation towards the LMF to request the current location of the UE.
2.	Assistance from NWDAF for location services can be requested from the LMF and/or AMF. 
3.	The LMF triggers UE positioning.
4.	The LMF returns the location estimate to AMF as specified in clause 8.3.2.
6.x.1	Location Accuracy Analytics Retrieval by LMF
LMF may request Location Accuracy Analytics from NWDAF to retrieve the location accuracy analytics. LMF requests Location Accuracy Analytics in a standalone procedure as defined in clause 6.17 in TS 23.288. Pre-condition of the procedure is NWDAF has a trained supervised ML model for deriving Location Accuracy Analytics. 
With different input data to NWDAF, LMF can utilize this Location Accuracy Analytics ID to have the following information:
· When the input data is location information, the NWDAF can produce predictions on
· The LCS QoS accuracy
· The positioning method used to measure the location
· The indication of whether the location is indoor or outdoor
· The indication of whether the location is measured with NLOS or LOS
· When input data is an applicable area, the NWDAF can produce statistics on:
· The percentage of indoor/outdoor measurement in the applicable area
· The percentage of NLOS/LOS measurement in the applicable area
Editor’s note: the above predictions/statistics are subject to eNA_Ph3 discussion on clause 6.17.
LMF may utilize the NWDAF-derived output analytics to e.g.: determine and/or adjust the positioning method to satisfy the LCS QoS requirement to reduce the responding time.
Editor’s note: other usage on how LMF utilize the NWDAF analytics are FFS.
6.x.2	UE Mobility Analytics Retrieval by AMF 
AMF may request assistance for UE location verification for NR satellite access as described in clause 6.10.1 by requesting or subscribing to UE mobility analytics from NWDAF. With NWDAF-based UE location statistics and predictions and UE location estimated by LMF, AMF can further assist UE location verification for NR satellite access. 
Editor’s note: whether other Analytics ID containing UE location information as defined in TS 23.288 [37] can be retrieved by AMF is FFS.
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