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[bookmark: _Toc19105797]6.2	5GC-MO-LR Procedure
Figure 6.2-1 illustrates the general network positioning requested by the UE to the serving PLMN for obtaining the location related information of itself.




Figure 6.2-1: 5GC-MO-LR Procedure
1)	If the UE is in CM-IDLE state, UE instigates the UE triggered Service Request as defined in clause 4.2.3.2 of TS 23.502 [19] in order to establish a signalling connection with the AMF.
2)	The UE sends an MO-LR Request message included in a UL NAS TRANSPORT message. The MO-LR Request may optionally include an LPP positioning message. Different types of location services can be requested: location estimate of the UE, location estimate of the UE to be sent to an LCS client or AF, or location assistance data. If the UE is requesting its own location or that its own location be sent to an LCS client or AF, this message carries LCS requested QoS information (e.g. accuracy, response time, LCS QoS Class), the requested maximum age of location and the requested type of location (e.g. "current location", "current or last known location"). If the UE is requesting that its location be sent to an LCS client, the message shall include the identity of the LCS client or the AF, and may include the address of the GMLC through which the LCS client or AF (via NEF) should be accessed. In addition, a Service Identity indicates which MO-LR service of the LCS Client is requested by the UE may be included. The message also may include a pseudonym indicator to indicate a pseudonym should be assigned by the network and transferred to the LCS Client as the UE's identity. If the UE is instead requesting location assistance data, the embedded LPP message specifies the type of assistance data and the positioning method for which the assistance data applies.
	For an LCS 5GC-MO-LR requesting location transfer to an LCS Client or AF, the AMF shall assign a GMLC address, i.e. VGMLC address, which is stored in the AMF. If a VGMLC address is not available, the AMF may reject the location request. The AMF verifies the subscription profile of the UE and decides if the requested service is allowed or not.
3)	The AMF selects an LMF as described in clause 5.1.
4)	The AMF invokes the Nlmf_Location_DetermineLocation service operation towards the LMF. The service operation includes an LCS Correlation identifier, the serving cell identity, the client type, an indication whether a location estimate, or location assistance data is requested and any embedded LPP message in the MO-LR Request. If the UE's location is requested, the service request may include an indication if UE supports LPP, the requested QoS and Supported GAD shapes. If location assistance data is requested, the embedded LPP message will convey the requested types of location assistance data. If any of the procedures in clause 6.11.1 or 6.11.2 are used the service operation includes the AMF identity. Once an AMF has selected an LMF it must continue to use that LMF for the duration of the session. 
5)	If the UE is requesting its own location, the actions described in clause 6.11 are performed. If the UE is instead requesting location assistance data, the LMF transfers this data to the UE as described in clause 6.11.1. The LMF determines the exact location assistance data to transfer according to the type of data specified by the UE, the UE location capabilities and the current cell.
6)	When a location estimate best satisfying the requested QoS has been obtained or when the requested location assistance data has been transferred to the UE, the LMF returns the Nlmf_Location_DetermineLocation Response towards the AMF. The service operation includes the LCS Correlation identifier, the location estimate, if this was obtained, its age and accuracy and may include information about the positioning method.
	If a location estimate was not successfully obtained, or if the requested location assistance data could not be transferred successfully to the UE, a failure cause is included in the service operation.
7)	If the location estimate was successfully obtained, the AMF invokes the Ngmlc_Location_LocationUpdateNotify service operation towards to the VGMLC assigned in the step 2. The service operation carries the identity of the UE, the event causing the location estimate (5GC-MO-LR) and the location estimate, its age, obtained accuracy indication and the LCS QoS Class requested by the target UE. In addition, the service operation may include the pseudonym indicator, the identity of the LCS Client, AF ID, the GMLC address and the Service Identity specified by the UE, if available.
8)	If the UE did not request transfer of its location to an LCS Client or AF in step 2, steps 8 to 11 are skipped. If the VGMLC is same NF instance as HGMLC this step is skipped. Otherwise VGMLC invokes the Ngmlc_Location_LocationUpdateNotify service operation towards to the HGMLC (the VGMLC may query the UDM of the UE to obtain the address of the HGMLC) including the information received from the VGMLC. 
9a)	If the pseudonym indicator is included in the MO-LR Location Information, the HGMLC assigns a pseudonym to the UE. If the identified LCS Client is not accessible by the HGMLC, step 9a and step 10a are skipped. Otherwise the GMLC transfers the location information to the LCS client, carrying the identity or the pseudonym of the UE, the event causing the location estimate (5GC-MO‑LR), the Service Identity, if available, and the location estimate and its age, in accordance with the LCS QoS Class requested by the target UE. If the UE requested LCS QoS class was Assured, GMLC sends the result to the LCS client only if the result has been indicated to fulfil the requested accuracy. If the UE requested LCS QoS class was Best Effort, GMLC sends whatever result it received to the LCS client with an appropriate indication if the requested accuracy was not met.
9b-1)	If the AF ID is included in step 1, the HGMLC assigns the NEF address based on local configuration or via NRF and invokes Ngmlc_Location_LocationUpdateNotify service request towards the NEF, carrying the AF ID. The location information parameters sent within this service operation are same as the step 9a except that pseudonym of UE and Service Identity are not included.
9b-2)	If the identified AF is not accessible by the NEF, step 9b-2 and step 10b-1 are skipped. Otherwise, the NEF transfer the location information to the identified AF by invoking the Nnef_Location_LocationUpdateNotify service.
10a)	If the LCS Client does not support MO-LR (for temporary or permanent reasons) or cannot handle the location estimate of the UE, e.g. the LCS Client does not know the Service Identity, or the UE does not register to the LCS Client, the LCS Client has no corresponding data of the UE, the LCS Client shall return the Location Information ack message to the HGMLC with a suitable error cause. Otherwise, the LCS Client handles the location estimate according to the Service Identity, sends the GMLC or the HGMLC the Location Information ack message signalling that the location estimate of the UE has been handled successfully.
10b-1) If the AF cannot handle the location estimate of the UE, e.g. the UE does not register to the AF, the AF has no corresponding data of the UE, the AF shall respond to the Nnef_Location_LocationUpdateNotify service requestreturn the Location Information ack message to the NEF with a suitable error cause. Otherwise, the AF handles the location estimate according to the Service Identity and respond to the Nnef_Location_LocationUpdateNotify service request indicating, sends the NEF the Location Information ack message signalling that the location estimate of the UE has been handled successfully.
10b-2) The NEF sends a Ngmlc_Location_LocationUpdateNotify service response towards the HGMLC with the oucome of the operationthe Location Information ack.
11)	If the VGMLC is same NF instance as HGMLC this step is skipped. If the identified LCS Client or AF is not accessible, the HGMLC sends a Ngmlc_Location_LocationUpdateNotify service response to VGMLC with an appropriate error cause. Otherwise, the response shall include an acknowledgement. The message shall specify whether the location estimate of the UE has been handled successfully by the identified LCS Client or AF, and if not, the corresponding error cause obtained in step 10. In addition, the HGMLC may record charging information both for the UE and inter-working revenues charges.
12)	If the VGMLC receives the MO-LR Location Information Acknowledgement from the HGMLC, if the identified LCS Client or AF is not accessible, the VGMLC sends a Ngmlc_Location_LocationUpdateNotify service response to AMF with an appropriate error cause. Otherwise, the response shall include an acknowledgement. The message shall specify whether the location estimate of the UE has been handled successfully by the identified LCS Client or AF, and if not, the corresponding error cause obtained in step 9 or 10. In addition, the VGMLC may record charging information both for the UE and inter-working revenue charges.
	If the VGMLC receives Ngmlc_Location_LocationUpdateNotify Request from the AMF and it is not required to send to any LCS Client or AF, the VGMLC may record charging information for the UE and response the Ngmlc_Location_LocationUpdateNotify Request to the AMF.
13)	The AMF sends an MO-LR Response message included in a DL NAS TRANSPORT message. The response carries any location estimate requested by the UE including the indication received from E-SMLC whether the obtained location estimate satisfies the requested accuracy or not, or an indicator whether a location estimate was successfully transferred to the identified LCS client or AF. If the location estimate was successfully transferred to the identified LCS Client or AF, the MO-LR Response message shall specify whether the location estimate of the UE has been handled successfully by the identified LCS Client or AF, and if not, the corresponding error cause obtained in step 13. In addition, AMF may record charging information.

***** NEXT CHANGE *****

[bookmark: _Toc19105851]8.4	GMLC Services
[bookmark: _Toc19105852]8.4.1	General
The following table shows the GMLC Services and GMLC Service Operations.
Table 8.4.1-1: List of GMLC Services
	Service Name
	Service Operations
	Operation
Semantics
	Example Consumer(s)

	Ngmlc_ Location
	ProvideLocation
	Request / Response
	GMLC, NEF

	
	LocationUpdateNotify
	Request / Response
	AMF, GMLC,
NEF

	
	LocationUpdateNotify
	Notify
	NEF

	
	CancellLocation
	Request / Response
	GMLC, NEF

	
	EventNotify
	Notify
	GMLC, NEF



[bookmark: _Toc19105853]8.4.2	Ngmlc_Location service
[bookmark: _Toc19105854]8.4.2.1	General
Service description: This service enables an NF to request location determination for a target UE. The following are the key functionalities of this NF service.
-	Allow the consumer NF to request the current geodetic and optionally civic location of a target UE.
-	Allow the consumer NF to subscribe/unsubscribe the geodetic and optionally civic location of a target UE for some certain events.
-	Allow the consumer NF to cancel an on-going periodic or triggered location request of a target UE.
-	Allow the consumer NF to get notified about the geodetic and optionally civic location of a target UE when some certain events are detected.
[bookmark: _Toc19105855]8.4.2.2	Ngmlc_Location_ProvideLocation service operation
Service operation name: Ngmlc_Location_ProvideLocation
Description: Provides UE location information to the consumer NF.
NOTE:	For deferred location request, this service operation is used to implicitly subscribe to the notification of the UE location information.
Input, Required: UE identifier (GPSI or SUPI, Client Type).
Input, Optional: Required QoS, Supported GAD shapes, UE privacy requirements, External Client Identification, Notification Target Address, Notification Correlation IDEvent Type (defined in clause 4.1a.5.1), and:
-	For periodic event type, optional input further includes the time interval between successive location reports, the total number of reports, location QoS.
-	For area event type, optional input further includes target area, whether the event to be reported is the UE being inside, entering into or leaving the target area, the duration of event reporting, the minimum and maximum time intervals between successive event reports, the maximum event sampling interval, whether location estimates and associated location QoS shall be included in event reports, and whether only one location report is required or more than one.
-	For motion event type, optional input further includes the threshold linear distance, the duration of event reporting, the minimum and maximum time intervals between successive event reports, the maximum event sampling interval, whether location estimates and associated location QoS shall be included in event reports, and whether only one location report is required or more than one.
Output, Required: Success/Failure indication
Output, Optional: Geodetic location, civic location, age of location, position methods used (in the case of success indication provided), failure cause (in the case of failure indication provided).
See clause 6.3.1 for example of usage of this service operation.
[bookmark: _Toc19105856]8.4.2.3	Ngmlc_Location_LocationUpdateNotify service operation
Service operation name: Ngmlc_Location_LocationUpdateNotify
Description: Provides UE location information to the consumer NF.
Input, Required: UE identifier (GPSI or SUPI), event causing the location estimate (5GC-MO-LR), location estimate, age of location estimate, accuracy indication, LCS QoS class.
Input, Optional: pseudonym indicator, identity of the LCS client, identity of the AF, GMLC address, service identity specified by UE.
Output, Required: Success/Failure indication
Output, Optional: Failure Cause (in the case of failure indication provided).
See clause 6.2 for example of usage of this service operation.
[bookmark: _Toc19105857]8.4.2.4	Ngmlc_Location_EventNotify service operation
Service operation name: Ngmlc_Location_EventNotify
Description: Allow the consumer NF to get notified about the geodetic and optionally civic location of a target UE when some certain events are detected.
Input, Required: Notification Correlation ID, UE (SUPI and if available GPSI), Type of location related event (e.g. deferred location for the UE available event, activation of location for periodic or triggered location, mobility of a target UE to a new AMF or MME for a deferred location).
Input, Optional: Geodetic Location, Civic Location, Position Methods Used (in the case of success indication provided), Failure Cause (in the case of failure indication provided), address of a new AMF or MME.
Output, Required: None.
Output, Optional: None.
See clause 6.3 for example of usage of this service operation.
[bookmark: _Toc19105858]8.4.2.5	Ngmlc_Location_CancelLocation service operation
Service operation name: Ngmlc_Location_CancelLocation
Description: The consumer NF uses this service operation to cancel a deferred 5GC-MT-LR procedure for periodic or triggered location.
Input, Required: UE Identification (SUPI), Notification Target address, Notification Correlation ID.
Input, Optional: None.
Output, Required: None.
Output, Optional: None.
See clause 6.3.3 for example of usage of this service operation.
8.4.2.X	Ngmlc_Location_LocationUpdateNotify service operation
Service operation name: Ngmlc_Location_LocationUpdateNotify
Description: Provides UE location information to the consumer NF.
Input, Required: UE identifier (GPSI or SUPI), identity of the AF, event causing the location estimate (5GC-MO-LR), location estimate, age of location estimate, accuracy indication, LCS QoS class.
Input, Optional: None.
Output, Required: Success/Failure indication.
Output, Optional: Failure Cause (in the case of failure indication provided).
See clause 6.2 for example of usage of this service operation.

***** NEXT CHANGE *****
[bookmark: _Toc19105859][bookmark: _Toc11154319]8.5	NEF Services
Location reporting is one of the monitoring events supported by Nnef_EventExposure service.
The detailed description of location reporting event is defined in TS 23.501 [18] clause 4.15.3.1.
Nnef_EventExposure service operations are defined in TS 23.502 [19] clause 5.2.6.
In 5GC-MO-LR procedure, in order to deliver UE location to AF, location delivery is supported by Nnef_Location_LocationUpdateNotify service defined in TS 23.502 [19] clause 5.2.6.
***** END OF CHANGES *****
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