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[bookmark: _Toc19105783][bookmark: _Toc27821199]***** BEGIN 1st CHANGE *****
[bookmark: _Toc58920569]4.1a.5.1	Types of event
The following types of event are defined for a deferred location request.
a)	UE availability: Any event in which the 5GCN has established a contact with the UE. This event is considered to be applicable when the UE is temporarily unavailable due to inaction by the user, or for temporarily loss of radio connectivity or IMSI detach and so on. The UE Available event only requires one response to an LCS client/AF and after this response, the UE Available event is concluded.
b)	Area: An event where the UE enters, leaves or remains within a pre-defined geographical area. At least one type of area event can be defined (i.e. entering, leaving or remaining within the area). The LCS client or AF may define the target area as a geographical area or as a geopolitical name of an area. The PLMN may translate and define the target area as the identities of one or more radio cells or tracking areas. The area event may be reported one time only, or multiple times. The area event report shall contain an indication of the event occurrence. The location estimate may be included in the report. If an area event is detected by the UE but an event report cannot be sent (e.g. because the UE cannot access the network or due to a minimum reporting interval), a report shall be sent later when possible irrespective of whether the area event still applies for the current UE location. Area event reporting is controlled by a minimum and a maximum reporting time. The minimum reporting time defines the minimum allowed time between successive area events. The maximum reporting time defines the maximum time between successive reports. When a UE sends a report due to expiration of the maximum reporting time, the UE indicates expiration of the maximum reporting time as the trigger event. The maximum reporting time enables the AF, LCS client and HGMLC to remain aware of continuing support by the UE for the area event (e.g. to detect if area event reporting may have been aborted due to UE power off).
c)	Periodic Location: An event where a defined periodic timer expires in the UE and activates a location report. If a periodic event is detected by the UE but an event report cannot be sent (e.g. because the UE cannot access the network temporarily), a report shall be sent later when possible and the periodic timer for the next event shall then be started. The reporting duration for periodic location shall equal the requested number of reports multiplied by the periodic interval even when reports are delayed.
d)	Motion: An event where the UE moves by more than some predefined straight line distance from a previous location. The motion event may be reported one time only, or multiple times. The motion event report shall contain an indication of the event occurrence. A location estimate may be included in the report if requested by the LCS client or AF. For successive motion event reports, motion is determined relative to the UE location corresponding to the immediately preceding event report (including an event report triggered by expiration of the maximum reporting time). If a motion event is detected by the UE but an event report is deferred (e.g. because the UE cannot access the network temporarily), a report shall be sent later when possible irrespective of whether the motion event still applies to the current UE location. Motion reporting is controlled by a minimum and a maximum reporting time. The minimum reporting time defines the minimum allowed time between successive event reports. The maximum reporting time defines the maximum time between successive reports. When a UE sends a report due to expiration of the maximum reporting time, the UE indicates expiration of the maximum reporting time as the trigger event. The maximum reporting time enables the AF, LCS client and HGMLC to remain aware of continuing support by the UE for the motion event (e.g. to detect if motion event reporting may have been aborted due to UE power off).
e)	Time Triggered Location: An event where position is determined at a defined time.  

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

6.X	Deferred 5GC-MT-LR procedure for Time Triggered Positioning
Figure 6.x-1 shows the deferred 5GC-MT-LR time triggered positioning procedure.


Figure 6.x-1: Deferred 5GC-MT-LR Time Triggered Positioning procedure
1.	The external location services client or the AF (via NEF) sends a request to the (H)GMLC for time triggered positioning event. The request is sent as described for step 1 in clause 6.1.2 with the differences described here. The LCS Service Request indicates the requested time of position determination.

1b-1	AF invokes the Nnef_EventExposure_Subscribe service operation to the NEF with an indication of the requested time of position determination.
1b-2	The NEF forwards the request to the (H)GMLC. The NEF assigns a LDR refence number locally and sends it to (H-)GMLC.
NOTE 1:	It preferable to set requested time of position determination such it allows reasonable time to perform step 2 to 8 while avoiding that UE moves to UE is in CM IDLE between step 6 and 14.
2.	The (H)GMLC may verify UE privacy requirements as for step 2 in clause 6.1.2. The (H)GMLC may also subscribe to and receive notification of UE privacy profile updates according to steps 0 and 4 of clause 6.12.1.
3.	The (H)GMLC queries the UDM for the AMF address and, in the case of roaming, a VGMLC address as for step 3 in clause 6.1.2.
4.	This step is skipped for a non-roaming UE. For a roaming UE, the HGMLC obtains a VGMLC address if not received at step 3 and invokes the Ngmlc_Location_Provide Location Request service operation to forward the location request to the VGMLC as described for step 4 of in clause 6.1.2. The (H)GMLC also includes a contact address for the (H)GMLC (Notification Target Address, e.g. a URI) and an LDR reference number (Notification correlation ID) to be used for event reporting at step 17. The LDR reference number is either allocated by (H-)GMLC based on predefined rule, e.g. operator's policy if the location request is received in step 1a, or allocated by NEF, if the location request is received in step 1b.
5.	The (H)GMLC or VGMLC invokes the Namf_Location_ProvidePositioningInfo Request service operation to forward the location request to the serving AMF as described for step 5 in clause 6.1.2 and includes the (H)GMLC contact address and LDR reference number. The LDR reference number is either allocated by (H-)GMLC based on predefined rule, e.g. operator's policy if the location request is received in step 1a, or allocated by NEF, if the location request is received in step 1b.
6.	 If the AMF supports a deferred time triggered location request and the UE is in CM IDLE state, 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.
7-8.	The AMF performs steps 7-8 in clause 6.1.2 to notify the UE of the location request and verify privacy requirements if required by the location request received at step 5 and supported by the UE.
9-11.	The AMF returns an acknowledgment to the LCS Client or AF, via the (H)GMLC or NEF and, in the case of roaming, the VGMLC, indicating that the request for deferred location was accepted. The VGMLC, when used, may optionally release resources for the deferred location request at this point.
12.	The AMF selects an LMF as described for step 6 in clause 6.1.1. The selection may take into account any parameters for the deferred location request.
13.	The AMF invokes the Nlmf_Location_DetermineLocation Request service operation towards the LMF to initiate a request for deferred time triggered positioning. The service operation includes all the information received in step 4 or step 5 including the (H)GMLC contact address, LDR reference number, the requested time of position determination. Request also includes LCS Correlation identifier, the AMF identifier, the serving cell identity, the client type and may include an indication if UE supports LPP, the required QoS and Supported GAD shapes.
14.	The LMF performs one or more of the positioning procedures described in clause 6.11.1, 6.11.2 and 6.11.3 and as described for step 8 in clause 6.1.1. The LMF shall schedule procedures such that positioning determination is performed at the time indicated by the the requested  time of position determination.
15.	In the case of roaming, the LMF selects a VGMLC (which may be different to the VGMLC for steps 4-5), The LMF then invokes an Nlmf_Location_EventNotify service operation towards the selected VGMLC or (H)GMLC with an indication of the type of event being reported, the (H)GMLC contact address and LDR reference number and any location estimate obtained at step 14.
16.	The LMF invokes the Nlmf_Location_DetermineLocation Response service operation towards the AMF to respond to the request at step 14 with a confirmation the whether triggered location procedure was completed. LMF and AMF then releases all resources related to the procedure.
17.	This step is skipped for a non-roaming UE. For a roaming UE, the VGMLC invokes an Ngmlc_Location_EventNotify service operation to forward the information received in step 16 to the HGMLC which identifies the location request from the LDR reference number.
NOTE 2:	As an optional optimization for a roaming UE, instead of performing steps 15 and 17, the LMF may invoke the Nlmf_Location_EventNotify service operation directly towards the HGMLC.
18.	The (H)GMLC uses the LDR reference number received in step 15 or step 17 to identify the location request received in step 1 and then sends the location estimate and used positioning methods to the external LCS client or AF (via the NEF), and sends the LDR reference number to LCS client. 

***** NEXT CHANGE *****
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 1:	For deferred location request, this service operation is used to implicitly subscribe to the notification of the UE location information.
NOTE 2:	For bulk LCS service request from NEF to GMLC, this service operation is used to implicitly subscribe to the notification of UE location information
Input, Required: UE identifier (GPSI, SUPI, Internal Group Identifier or External Group Identifier), Client Type.
Input, Optional: Required QoS, Supported GAD shapes, UE privacy requirements, LCS Client Identification, Notification Target Address, Notification Correlation ID, Event 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.
-	For time triggered event type, optional input further includes the requested time of position determination.  
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 clauses 6.3.1 and 6.8 for examples of usage of this service operation.

***** END OF CHANGES *****
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