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**** First Change ****
[bookmark: _Toc67997111]4.3.7	Access and Mobility Management Function, AMF
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.
-	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 capabilities.

**** Next Change ****
[bookmark: _Toc67997112]4.3.8	Location Management Function, LMF
The LMF manages the overall co-ordination and scheduling of resources required for the location of a UE that is registered with or accessing 5GCN. It also calculates or verifies a final location and any velocity estimate and may estimate the achieved accuracy. The LMF receives location requests for a target UE from the serving AMF using the Nlmf interface. The LMF interacts with the UE in order to exchange location information applicable to UE assisted and UE based position methods and interacts with the NG-RAN, N3IWF or TNAN in order to obtain location information.
The LMF shall determine the result of the positioning in geographical co-ordinates as defined in TS 23.032 [8]. If requested and if available, the positioning result may also include the velocity of the UE.
Additional functions which may be performed by an LMF to support location services include the following.
-	Support a request for a single location received from a serving AMF for a target UE.
-	Support a request for periodic or triggered location received from a serving AMF for a target UE.
-	Determine position methods based on UE and PLMN capabilities, QoS, UE connectivity state per access type and LCS Client type.
-	Report UE location estimates directly to a GMLC for periodic or triggered location of a target UE.
-	Support cancelation of periodic or triggered location for a target UE.
-	Support the provision of broadcast assistance data to UEs via NG-RAN in ciphered or unciphered form and forward any ciphering keys to subscribed UEs via the AMF.
-	Support change of a serving LMF for periodic or triggered location reporting for a target UE.
-	Store UE positioning capabilities.

**** Next Change ****
[bookmark: _Toc67997197][bookmark: _Toc58920625][bookmark: _Hlk517698928]6.X	Procedures for Storage of UE Positioning Capabilities
[bookmark: _Toc67997198]6.X.1	Storage of Positioning Capabilities in an AMF 
The following procedure is used by an AMF to store UE positioning capabilities. The procedure enables some reduction in latency of UE positioning by avoiding the need to request and/or transfer UE positioning capabilities at an LPP level between a UE and LMF.	


Figure 6.X.1-1: Storage of Positioning Capabilities in an AMF
1a.	Either: The UE sends an MO-LR Request message to the serving AMF as described for step 2 of clause 6.2. The MO-LR request may include one or more UL Positioning messages.
1b.	Or: Some entity in the 5GC (e.g. a GMLC) requests some location service (e.g. positioning) for the UE to the serving AMF.
1c.	Or: The serving AMF determines the need for some location service for the UE (e.g. to locate the UE for an emergency call).
2.	The AMF retrieves the UE positioning capabilities if stored previously in the AMF (according to step 6 for a previous location related request for the UE).
3.	The AMF selects a suitable LMF as described in clause 5.1 and  invokes the Nlmf_Location_DetermineLocation service operation towards the LMF to request location service appropriate to the location related request at step 1. The service operation includes a LCS Correlation identifier, the UE positioning capabilities if retrieved at step 2, one or more UL Positioning messages if received at step 1a and other parameters applicable to the location related request received at step 1.
4.	The LMF performs one or more of the positioning procedures described in clauses 6.11.1, 6.11.2 and 6.11.3 as follows.
4a.	If the LMF did not receive the UE positioning capabilities from the AMF at step 3 and if no UL Positioning message was included at step 3 containing the UE positioning capabilities, the LMF may send a DL Positioning message to the UE as described in clause 6.11.1 to request the UE positioning capabilities.
4b.	If a request was received at step 4a for the UE positioning capabilities, or if the UE decides to send its positioning capabilities unsolicited after received a DL positioning message from the LMF at step 4c, the UE sends an UL positioning message containing the UE positioning capabilities to the LMF as described in clause 6.11.1.
4c.	The UE and LMF may exchange other UL and DL Positioning messages as described in clause 6.11.1
4d.	The UE and NG-RAN may exchange Network positioning messages as described in clause 6.11.2 and clause 6.11.3.
4e.	Depending on the type of location service request at step 1, the LMF may determine a location for the UE.
5.	The LMF returns the Nlmf_Location_DetermineLocation Response towards the AMF. The service operation includes the LCS Correlation identifier and other parameters applicable to the location service request at step 1 such as a UE location if obtained at step 4e. If the LMF received the positioning capabilities of the UE at step 4b or as part of an UL positioning message transferred at step 3 and if the positioning capabilities include an indication that the positioning capabilities are non-variable, the LMF includes the positioning capabilities at step 5.
NOTE:	UE positioning capabilities are non-variable if the positioning capabilities are fixed and cannot be modified by an operator, by the UE or by a user of the UE. Positioning capabilities which can occasionally be extended but not reduced, e.g. by a software upgrade to an ME, can be considered as non-variable. To allow for occasional extension, storage of UE positioning capabilities might be limited in time, e.g. to a few days or few weeks. 
6.	If the UE positioning capabilities are included at step 5, the AMF stores the UE positioning capabilities and overwrites any positioning capabilities that may already be stored for the UE.
7a.	If step 1a was performed, the AMF forwards the response from step 5 to the UE.
7b. If step 1b was performed, the AMF forwards the response to the 5GC LCS Entity.
7c.	If step 1c was performed, the AMF uses the response in step 5 to support the location service for step 1c.
6.X.2	Storage of Positioning Capabilities in an LMF 
For a Deferred 5GC-MT-LR Procedure for Periodic or Triggered Location Events as described in clause 6.3.1, an LMF may store the UE positioning capabilities if obtained at the start of the positioning procedure. The UE positioning capabilities may be obtained by the LMF at the start of the procedure as described in Figure 6.X.1-1, where step 1b in Figure 6.X.1-1 is performed to start the procedure and corresponds to step 5 in Figure 6.3.1-1 and where steps 3, 4 and 5 in Figure 6.X.1-1 correspond to steps 14, 15 and 18, respectively, in Figure 6.3.1-1. The LMF may then obtain the UE positioning capabilities in two alternative ways: from the AMF at step 14 in Figure 6.3.1-1 or from the UE at step 15 in Figure 6.3.1-1. If the positioning capabilities include an indication that the positioning capabilities are non-variable, the LMF may store the positioning capabilities and use the positioning capabilities for each instance of step 27 in Figure 6.3.1-1 when positioning of the UE occurs.

**** Next Change ****
[bookmark: _Toc58920686][bookmark: _Toc67999146]8.3.2.2	Nlmf_Location_DetermineLocation service operation
Service operation name: Nlmf_Location_DetermineLocation
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: Client Type, LCS Correlation Identifier.
Input, Optional: serving cell identifierof the Primary Cell in the Master RAN node and the Primary Cell in the Secondary RAN node when available based on Dual Connectivity scenarios if the UE is using 3GPP access, Location QoS, Supported GAD shapes, AMF identity if a UE associated Namf_Communication service is to be invoked by LMF, Type of request for a 5GC-MO-LR, Embedded LPP message for a 5GC-MO-LR, subscribed assistance data for a 5GC-MO-LR, Deferred location type, Deferred location parameters, indication if UE supports LPP or not, Notification Target Address, Notification Correlation ID, UE Positioning Capabilities.
Output, Required: Success/Failure indication
Output, Optional: Geodetic Location, Local Location including Coordinate ID, Civic Location, Position Methods Used (in the case of success indication provided), Serving LMF identification, Failure Cause (in the case of failure indication provided), UE Positioning Capabilities.
See clause 6.1, clause 6.2. and clause 6.3.1 for examples of usage of this service operation.

**** Next Change ****
[bookmark: _Toc58920689][bookmark: _Toc67999149]8.3.2.5	Nlmf_Location_LocationContextTransfer service operation
Service operation name: Nlmf_Location_LocationContextTransfer
Description: Transfers location context information for location event reporting for a target UE from the consumer NF.
Input, Required: AMF identity, Location QoS, Supported GAD shapes, Deferred location type, Deferred location parameters, Notification Target Address, Notification Correlation ID, Embedded event report message.
Input, Optional: Event reporting status, UE location information, UE Positioning Capabilities.
Output, Required: Success/Failure indication
Output, Optional: None.
See clause 6.4 for an example of usage of this service operation.
**** End of Changes ****
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