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	Reason for change:
	In the current specificaiton, there are quite a few procedures for different use cases. 
However,  for  the MO-LR procdure, it is observed that when the UE intends to locate itself, the UE has to send one MO-LR request in order to get one MO-LR Response(i.e., one location estimation ). 
This is not suitable for the periodic location service, which the UE has to get its latest location for a certain period.
-  a worker is working in the dagerous zone, the UE has to get its location in for every 1s.
-  a AVG is moving with 3m/s , the UE has to get its location for every 300ms(i.e., moving  with 1m).
To better support the positioning case in industry, it is proposed to capture a new procedure for perodic location report.
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Clause 6.x.1 
 - clarify the restriction of this procedure

Clause 6.x.2
- Clarify the step 8 as an LPP message and describe the content.
- Remove the LCS Correlation Identifier sent to UE in step 6. 

Clause 6.x.3 
- Clarify in step 3 the messages used to deliver the cancel location command.
- Clarify in step 4 the content of the Nlmf_Location_EventNotify.
- Add step 6 and 7 about the interaction with the GMLC.

Clause 8
 - add the corresponding impacts on the service description.
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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc19105830][bookmark: _Toc27821246][bookmark: _Toc36124585][bookmark: _Toc36125025][bookmark: _Toc36125184][bookmark: _Toc45009489]6.X	5GC-MO-LR  Procedures for Periodic Location report to UE 
6.x.1	General 
The 5GC-MO-LR  Procedures for Periodic Location report to UE enables a UE continuously obtains its location estimation within the a certain periodic with single request.
NOTE 1:	The roaming scenario is not supported in this release of the specification.
NOTE 2:	When a UE moves among AMFs, the service continuity for Periodic Location report to the UE is not supported in this release of the specification.  
6.x.2	Initiation of the Periodic Location report to UE 


Figure 6.x.1-1: Initiation of the Periodic Location report to UE
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. If the UE is in CM-Connected state, the step is skipped.
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.  Location service type is set to location estimate of the UE. LCS requested QoS information (e.g. accuracy, response time, LCS QoS Class) is included in this message. In addition, the duration of periodic report and the interval of the periodic report is included in this message.
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, an indication that location estimate is requested, the duration of periodic report, the interval of the periodic report and any embedded LPP message in the MO-LR Request. The service operation may include the requested QoS and Supported GAD shapes. Once an AMF has selected an LMF it must continue to use that LMF for the duration of the session. 
5.	When periodic report can be supported, the LMF returns the Nlmf_Location_DetermineLocation Response towards the AMF. The service operation includes the LCS Correlation identifier, information about the positioning method, the accepted duration of periodic report and the accepted interval of the periodic report.
	After the Nlmf_Location_DetermineLocation Response is sent, the LMF starts the step 7 and step 8. 
6.	The AMF sends an MO-LR Response message included in a DL NAS TRANSPORT message. The response includes the accepted duration of periodic report and the accepted interval of the periodic report. AMF may record charging information.
7.  The procedure described in clause 6.11 is performed to estimate the location of the UE.  
8.	The LMF periodically provides the latest estimation to the UE in a LPP message. The LPP message also includes, if this was obtained, the accuracy of the location estimation. 
Step 7 and step 8 are executed until the Periodic Location report is terminated, which is described in clause 6.x.3.  
6.x.3	Cancellation of the Periodic Location report
This procedure is used to cancel the periodic location report to the UE, for example, due to one of following:
-	the expiation of accepted duration of periodic report.
-	UE’s request.
-	LMF decision, e.g., AMF changes is detected.



Figure 6.x.2-1: Initiation of the Cancellation of the Periodic Location report
1.	The UE performs a UE triggered service request as defined in clause 4.2.3.2 of TS 23.502 [19] if in CM-IDLE state in order to establish a signalling connection with the AMF.
2.	The UE sends a Cancel Location request message to the LMF,  which is transferred to the serving AMF in the a UL NAS TRANSPORT message and is further delivered to the LMF using an Namf_Communication_N1MessageNotify service operation. 
3.	LMF determines the cancel the periodic location report.  The LMF sends an Cancel Location Command in the Namf_Communication_N1N2MessageTransfer the serving AMF. The AMF relays the message to the UE in the DL NAS TRANSPORT message 
4.	The LMF informs serving AMF about the cancellation of the Periodic Location report in the   Nlmf_Location_EventNotify message. The Nlmf_Location_EventNotify includes the duration of the periodic location report and location estimation in this period. LMF release all resources for the location request.
6.	The AMF invokes the Ngmlc_Location_LocationUpdate service operation towards to the GMLC. The service operation carries the identity of the UE, the duration of periodic location report and location estimation in this period.
7.	GMLC replies the AMF with the Ngmlc_Location_LocationUpdate Response message. The GMLC may record charging information for the UE. LMF release all resources for the location request.

* * * * Second change * * * *
[bookmark: _Toc58920683]8.3.1	General
The following table shows the LMF Services and LMF Service Operations.
Table 8.3.1-1: List of LMF Services
	Service Name
	Service Operations
	Operation
Semantics
	Example Consumer(s)

	Nlmf_Location
	DetermineLocation
	Request/Response
	AMF

	
	EventNotify
	Notify
	GMLC, AMF

	
	CancelLocation
	Request/Response
	AMF

	
	LocationContextTransfer
	Request/Response
	LMF

	Nlmf_Broadcast
	CipheringKeyData
	Notify
	AMF




* * * * Third change * * * *
[bookmark: _Toc58920687]8.3.2.3	Nlmf_Location_EventNotify service operation
Service operation name: Nlmf_Location_EventNotify.
Service operation 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,: 
-	either the events implicitly subscribed by the AMF using Nlmf_Location_DetermineLocation service operation, or
-	 or the cancellation of reporting of periodic or triggered location events, or. 
-	the cancellation of the 5GC-MO-LR  Procedures for Periodic Location report to UE.
Input, Required: Notification Correlation ID, UE (SUPI and if available GPSI), Type of event.
Input, Optional: Geodetic Location, Civic Location, Position Methods Used (in the case of success indication provided), Notification Target address, Serving LMF identification, Failure Cause (in the case of failure indication provided), the duration of periodic location report and location estimation in this period..
Output, Required: None.
Output, Optional: Success/Failure indication.
See clause 6.3.1, and clause 6.3.2 and clause 6.x.3 for examples of usage of this service operation.


* * * * Forth change * * * *
[bookmark: _Toc58920686]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, Deferred location type, subscribed assistance data for a 5GC-MO-LR, Deferred location parameters, indication if UE supports LPP or not, Notification Target Address, Notification Correlation ID, the duration of periodic report, the interval of the periodic report.
Output, Required: Success/Failure indication
Output, Optional: Geodetic Location, Civic Location, Position Methods Used (in the case of success indication provided), Serving LMF identification, the accepted duration of periodic report, the accepted interval of the periodic report, Failure Cause (in the case of failure indication provided).
See clause 6.1, clause 6.2,. and clause 6.3.1 and clause 6.x.2 for examples of usage of this service operation.

* * * * Fifth change * * * *
[bookmark: _Toc19105856][bookmark: _Toc27821272][bookmark: _Toc36124611][bookmark: _Toc36125051][bookmark: _Toc36125210]8.4.2.3	Ngmlc_Location_LocationUpdate service operation
Service operation name: Ngmlc_Location_LocationUpdate
Description: Provides UE location information to the consumer NF.
Input, Required: UE identifier (GPSI or SUPI), event causing the location estimate (5GC-MO-LR/Periodic 5GC-MO-LR), one or multiple 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 and clause 6.x.3 for example of usage of this service operation.

* * * * End of changes * * * *
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