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[bookmark: _GoBack]Abstract of the contribution: This pCR propose to align the LCS procedures to CR 1143 submitted to 23.502 Rel-15.
1. Discussion
In 23.502 the Nlmf_Location_DetermineLocation service operation is missing an indication if LPP is supported by the UE. A CR has been submitted to correct this in Rel-15. As in Rel-16, LCS procedures and LMF NF service definitions has been moved to 23.273 similar correction are needed in 23.273.
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It is proposed to include below text in TS 23.273 
***** BEGIN 1st CHANGE *****

[bookmark: _Toc3530019]6	Location Service Procedures
[bookmark: _Toc3530020]6.1	5GC-MT-LR Procedure
[bookmark: _Toc3530021]6.1.1	5GC-MT-LR procedure for the regulatory location service
Figure 6.1.1-1 illustrates the general network positioning for the LCS clients external to the PLMN for the regulatory location service for non-roaming scenario. In this scenario, it is assumed that the target UE is identified using an SUPI or GPSI.
This procedure is applicable to a request from an LCS client for a current location of the target UE, and it is assumed that the LCS client is authorised to use the location service and no privacy verification is required.


Figure 6.1.1-1: 5GC-MT-LR procedure for the regulatory location service
1.	The external location services client sends a request to the GMLC for a location for the target UE identified by an GPSI or an SUPI. The request may include the required QoS, Supported GAD shapes and client type. If location is required for more than one UE, the steps following below may be repeated and in that case the GMLC shall verify whether the number of Target UEs in the LCS request is equal to or less than the Maximum Target UE Number of the LCS client. If Maximum Target UE Number is exceeded, the GMLC shall reject the LCS request, the step 2-10 are skipped, and then GMLC respond to the client with proper error cause in the step 11.
2.	The GMLC invokes a Nudm_UECM_Get service operation towards the home UDM of the target UE to be located with the GPSI or SUPI of this UE
3.	The UDM returns the network addresses of the current serving AMF.
4.	The GMLC invokes the Namf_Location_ProvidePositioningInfo service operation towards the AMF to request the current location of the UE. The service operation includes the SUPI, and client type and may include the required QoS and Supported GAD shapes.
5.	If the UE is in CM‑IDLE state, the AMF initiates a network triggered Service Request procedure as defined in clause 4.2.3.4 of TS 23.502 [19] to establish a signalling connection with the UE.
6.	The AMF selects an LMF based on the available information as defined in clause 5.1 or based on AMF local configuration. The LMF selection takes the 5G-AN currently serving the UE into account. The selection may use a NRF query.
7.	The AMF 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 and the client type and may include an indication if UE supports LPP, the required QoS and Supported GAD shapes. If any of the procedures in clause 6.11.1 or clause 6.11.2 are used the service operation includes the AMF identity.
8.	The LMF performs one or more of the positioning procedures described in clauses 6.11.1, 6.11.2 and 6.11.3. During this step the LMF may use the Namf_Communication_N1N2MessageTransfer service operation to request the transfer of a Positioning related N1 message to the UE or the transfer of a Network Positioning message to the serving NG-RAN node (gNB or NG-eNB) for the UE.
9.	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.
10.	The AMF returns the Namf_Location_ProvidePositioningInfo Response towards the GMLC/LRF to return the current location of the UE. The service operation includes the location estimate, its age and accuracy and may include information about the positioning method.
11.	The GMLC sends the location service response to the external location services client.

***** Next CHANGE *****

[bookmark: _Toc3530023]6.2	5GC-MO-LR Procedure


Figure 6.2-1
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 location assistance data. If the UE is requesting its own location or that its own location be sent to an LCS client, 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 and may include the address of the GMLC through which the LCS client 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, the AMF shall assign a GMLC address, i.e. V-GMLC address, which is stored in the AMF. If a V-GMLC 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. 

***** Next CHANGE *****
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6.3.1	Initiation and Reporting of Location Events
Figure 6.3.1-1 summarizes the initiation and reporting of location events for a deferred 5GC-MT-LR procedure for Periodic, Triggered and UE Available Location Events. The procedure supports mobility of a UE within a VPLMN 5GCN and from a 5GCN to an EPC.


Figure 6.3.1-1: Deferred 5GC-MT-LR for periodic, triggered and UE available location events
1.	The external location services client or the AF (via NEF) sends a request to the (H-)GMLC for location reporting for periodic, triggered or UE available location events. The request is sent as described for step 1 in clause 6.1.2 with the differences described here. The LCS Service Request provides the type of periodic or triggered location reporting being requested and associated parameters. For periodic location, the LCS Service Request includes the time interval between successive location reports, the total number of reports and may include location QoS. For area event reporting, the LCS Service Request includes details of the 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 shall be included in event reports (and associated location QoS), and whether only one location report is required or more than one. If the target area is expressed by a local coordinate system or a geopolitical name, the (H-)GMLC shall convert the target area to a geographical area expressed by a shape as defined in TS 23.032 [8]. For motion event reporting, the LCS Service Request 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 shall be included in event reports (and associated location QoS), and whether only one location report is required or more than one.
1b-1	AF sends the LCS service request to the NEF.
1b-2	The NEF forwards the request to the (H-)GMLC,
2.	The (H-)GMLC may verify UE privacy requirements as for step 2 in clause 6.1.2.
3.	The (H-)GMLC queries the UDM for the AMF address and, in the case of roaming, a V-GMLC address as for step 3 in clause 6.1.2.
NOTE 1:	The HGMLC may also query the HSS of the target UE for a serving MME address as described in clause 9.1.1 of TS 23.271 [4]. The deferred EPC-MT-LR procedure for Periodic and Triggered Location described in clause 9.1.19 of TS 23.271 [4] or the EPC-MT-LR procedure for the UE availability event described in clause 9.1.15 of TS 23.271 [4] may then be performed instead of steps 4-31 - e.g. if the HSS returns an MME address but the UDM does not return an AMF address.
4.	This step is skipped for a non-roaming UE. For a roaming UE, the H-GMLC obtains a V-GMLC address if not received at step 3 and invokes an Ngmlc_Provide Location Request service operation to forward the location request to the V-GMLC 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 steps 20 and 29.
5.	The (H-)GMLC or V-GMLC 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.
6-8.	If the AMF supports a deferred location request, the AMF returns an acknowledgment to the external LCS client, via the (H-)GMLC and, in the case of roaming, the V-GMLC, indicating that the request for deferred location was accepted. The V-GMLC, when used, may optionally release resources for the deferred location request at this point.
9.	If the UE is not currently reachable (e.g. is using eDRX or PSM), the AMF waits for the UE to become reachable.
NOTE 2:	In the event of mobility of the UE to another AMF or to EPC when the UE becomes reachable, the old AMF can return an event indication to the (H-)GMLC as at steps 19 and 20 and may include the address of the new serving AMF or MME if known. If a new serving AMF or MME is not known, the (H-)GMLC can repeat step 3 to query the UDM and HSS for the new AMF or MME address. If a new AMF address is received, the (H-)GMLC can restart the procedure from step 4.
NOTE 3:	If the AMF decides to cancel the location request before the UE becomes reachable (e.g. due to lack of resources or due to a timeout on the UE becoming reachable), the AMF skips steps 10-18 and proceeds to step 19 to return an indication of location cancelation to the V-GMLC or (H-)GMLC.
10.	Once the UE is reachable, if the UE is then in CM IDLE state, the AMF initiates a network triggered Service Request procedure as defined in clause 4.2.3.4 of TS 23.502 [19] to establish a signalling connection with the UE.
11-12.	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. The AMF includes in the notification to the UE the type of deferred location request in the case of periodic or triggered location.
13.	The LMF selects an LMF as described for step 6 in clause 6.1.1. The selection may take into account the type of deferred location request (e.g. whether periodic or triggered) and any parameters for the deferred location request (e.g. the number of event reports required and/or the duration).
14.	The AMF invokes the Nlmf_Location_DetermineLocation Request service operation towards the LMF to initiate a request for deferred UE location. For a request for periodic or triggered location, the service operation includes all the information received in step 4 or step 5 including the (H-)GMLC contact address and LDR reference number. For a request for the UE available location event, the (H-)GMLC contact address and LDR reference number are not included. In all cases, the service operation includes an 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.

***** Next CHANGE *****
[bookmark: _Toc3530036]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).
[image: ]
Figure 6.10.1-1: 5GC Network Induced Location Request (5GC-NI-LR) for a UE
1.	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).
2.	The AMF may select an LMF based on NRF query or configuration in AMF and invoke 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, 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. If any of the procedures in clause 6.11.1 or 6.11.2 are used the service operation includes the AMF identity.
3.	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.
4.	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.
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.	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.	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.	For emergency services, the emergency services session and emergency PDU Session are released.
8.	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.
[bookmark: _Toc3530037]6.10.2	5GC-MT-LR Procedure without UDM Query
Figure 6.10.2-1 illustrates a location request for an emergency services session, where an emergency services client (e.g. a Public Safety Answering Point) identifies the target UE and the serving LRF using correlation information that was previously provided to it by the IMS Core. The signalling used to provide the correlation information to the PSAP is defined in TS 23.167 [10]. The correlation information may be used by the LRF to retrieve other information previously provided to it by the IMS Core and/or AMF as described for Figure 6.10.1-1. This allows the GMLC associated with the LRF to request a location from the AMF without needing to query the UDM of the target UE for the serving AMF address. This scenario therefore supports location of emergency sessions from roamers and USIM-less and other non-registered UEs, and requires that identifying information for the UE and AMF have been provided to the GMLC/LRF as described in clause 6.10.1 and 6.10.3.


Figure 6.10.2-1: 5GC-MT-LR Procedure without UDM Query
1.	The external emergency services client (e.g. a PSAP) sends a request to the LRF for a location for the target UE and includes correlation information identifying the target UE. The request may include the required QoS, Supported GAD shapes and client type. The LRF address and the correlation information would have been previously provided to the external client when the emergency session from the UE was established.
2.	The LRF/GMLC determines the AMF by associating the correlation information received from the external client with other information received previously from the LMF as described in clause 6.10.1 and 6.10.3. The GMLC invokes the Namf_Location_ProvidePositioningInfo service operation towards the AMF to request the current location of the UE. The service operation includes the SUPI or the PEI and an indication of a location request from an emergency services client and may include the required QoS and Supported GAD shapes. The AMF identifies the target UE using the SUPI or in the case of a USIM-less emergency session, or non-registered USIM emergency session, the PEI.
3.	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 and an indication of a location request from an emergency services client and may include an indication if UE supports LPP, the required QoS and Supported GAD shapes. If any of the procedures in clause 6.11.1 or 6.11.2 are used the service operation includes the AMF identity.
4.	The LMF performs one or more of the positioning procedures described in clause 6.11.1, 6.11.2 and 6.11.3.
5.	The LMF returns the Nlmf_Location_DetermineLocation Response towards the AMF to return the current location of the UE. The service operation includes the location estimate, its age and accuracy and may include information about the positioning method.
6.	The AMF returns the Namf_Location_ProvidePositioningInfo Response towards the GMLC/LRF 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.
7.	The LRF sends the location service response to the external emergency services client.

***** Next CHANGE *****

[bookmark: _Toc3530053]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: External Client Type, LCS Correlation Identifier.
Input, Optional: serving cell identifier if 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, indication if UE supports LPP or not, Notification Target Address, list of Events, Event Reporting Information defined in Table 4.15.1-1 of TS 23.502 [19].
Output, Required: Success/Failure indication
Output, Optional: Geodetic Location, Civic Location, Position Methods Used (in the case of success indication provided), Failure Cause (in the case of failure indication provided).
See clause 6.1 for example of usage of this service operation.


[bookmark: _Hlk699177]
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