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[bookmark: _Toc24937650][bookmark: _Toc33962465][bookmark: _Toc42883227][bookmark: _Toc49733095][bookmark: _Toc56684952][bookmark: _Toc106618953][bookmark: _Toc24937655][bookmark: _Toc33962470][bookmark: _Toc42883232][bookmark: _Toc49733100][bookmark: _Toc56684957][bookmark: _Toc106618958][bookmark: _Toc89035177][bookmark: _Toc89064975][bookmark: _Toc89180274][bookmark: _Toc97071953][bookmark: _Toc98542242]* * * First Change * * *
[bookmark: _Toc26202296][bookmark: _Toc22624235][bookmark: _Toc22141033][bookmark: _Toc18853033][bookmark: _Toc26202482][bookmark: _Toc34804190][bookmark: _Toc35935761][bookmark: _Toc45029981][bookmark: _Toc51922341][bookmark: _Toc51922755][bookmark: _Toc122015808][bookmark: _Toc130844971]5.2.2.1	Introduction
The service operations defined for the Ngmlc_Location services are as follows:
-	ProvideLocation
-	LocationUpdate
-	LocationUpdateSubscribe-	LocationUpdateNotify
-	CancelLocation
-	EventNotify
-	LocationUpdateNotify
-	LocationUpdateSubscribe

* * * Next Change * * *
[bookmark: _Toc26202297][bookmark: _Toc22624236][bookmark: _Toc22141034][bookmark: _Toc18853034][bookmark: _Toc26202483][bookmark: _Toc34804191][bookmark: _Toc35935762][bookmark: _Toc45029982][bookmark: _Toc51922342][bookmark: _Toc51922756][bookmark: _Toc122015809][bookmark: _Toc130844972]5.2.2.2	ProvideLocation
5.2.2.2.1	General
The following procedures are supported using the "ProvideLocation" service operation:
-	Provide Location location of a single UE
-	Provide Locaitons locations of a group of UEs
[bookmark: _Toc34147867][bookmark: _Toc36463251][bookmark: _Toc43215091][bookmark: _Toc45032339][bookmark: _Toc122015811][bookmark: _Toc130844974]5.2.2.2.2	Provide Location of a single UE
The service operation is used during the procedures:
-	5GC-MT-LR Procedure for the commercial location service (see 3GPP TS 23.273 [4], clause 6.1.2)
-	Initiation and Reporting of Location EventsDeferred 5GC-MT-LR Procedure for Periodic, Triggered and UE Available Location Events (see 3GPP TS 23.273 [4], clause 6.3.1)
-	Unified Location Service Exposure Procedure without routing by a UDM (see 3GPP TS 23.273 [4], clause 6.5.1)
-	Procedures with interaction between 5GC and EPC (see 3GPP TS 23.273 [4], clause 6.13)
The ProvideLocation service operation is invoked by a NF Service Consumer, e.g. a NEF or GMLC, towards the GMLC to request to provide the location information (geodetic location and, optionally local and/or civic location) for a target UE or to subscribe to periodic or triggered deferred location for a target UE. See Figure 5.2.2.2.2-1.



Figure 5.2.2.2.2-1: ProvideLocation Request/Response for a target UE
1.	The NF Service Consumer shall send an HTTP POST request to the URI associated with the "provide-location" custom operation. The input parameters for the request (the target UE identification (SUPI or GPSI), required QoS, supported GAD shapes, LCS client type, external  Service Identity, Codeword, service coverage, LDR type, serving AMF address,  LDR reference, scheduled location time, LMF ID, LpHapType, …) should may be included in the HTTP POST request body, H-GMLC Callback URI may be included in the HTTP POST request body to V-GMLC (eventually to AMF) for implicit subscripiton of EventNotify provided by AMF, and NEF Callback URI may be included in the HTTP POST request body to GMLC/H-GMLC for implicit subscripiton of EventNotify provided by GMLC/H-GMLC.
2a.	On success, "200 OK" shall be returned. The response body shall contain the parameters related to the determined position of the UE if any (geodetic position, local position, civic location, positioning methods…).
[bookmark: _PERM_MCCTEMPBM_CRPT13160003___3]If geographic area(s) are received in the request for area event, the GMLC (or V-GMLC when roaming) shall convert the received geographic area(s) into a corresponding list of cell and/or tracking area identities when invoking AMF location services.
2b	On failure or redirection, one of the HTTP status code listed in Table 6.1.3.2.2-2 may be returned. For a 4xx/5xx response, the message body may contain a ProblemDetails structure with the "cause" attribute set to one of the application errors listed in Table 6.1.3.2.2-2.
[bookmark: _Toc122015812][bookmark: _Toc130844975]5.2.2.2.3	Provide Locations of a group of UEs
The service operation is used during the procedures:
-	Bulk Operation of LCS Service Request Targeting to Multiple UEs (see 3GPP TS 23.273 [4], clause 6.8)
The ProvideLocation service operation is invoked by a NF Service Consumer, e.g. a NEF, towards the GMLC (e.g. (H)GMLC when roaming) to request to provide the location information (geodetic location and, optionally local and/or civic location) for a target group of UEs or to subscribe to periodic or triggered deferred location for a target group of UEs. See Figure 5.2.2.2.3-1.



Figure 5.2.2.2.3-1: ProvideLocation Request/Response for a target group
1.	The NF Service Consumer shall send an HTTP POST request to the URI associated with the "provide-location" custom operation. The input parameters the target group identification (the External Group ID or the Internal Group ID), LCS client type, eventNotificationUri shall be included in the HTTP POST request body, LDR type, LDR reference shall be also included in the request if requesting the deferred LCS service, the required QoS, supported GAD shapes, external Service Identity, service coverage should be included in the request. If the request is related to location determination at the scheduled time, the scheduled location time shall be included in the HTTP POST request body.
[bookmark: _PERM_MCCTEMPBM_CRPT13160004___3]GMLC shall translate the target group identification into the list of the UE identifications which belong to the target group by invoking the related service provided by UDM, then for each UE in the list, GMLC initiates following steps of procedures of the 5GC-MT-LR or Deferred 5GC-MT-LR as defined in 3GPP TS 23.273 [4] clause 6.8.
If geographic area(s) are received in the request for area event, the GMLC (or V-GMLC when roaming) shall convert the received geographic area(s) into a corresponding list of cell and/or tracking area identities when invoking AMF location services.
2a.	On success, "200 OK" shall be returned. The response body shall contain the success type.
2b	On failure or redirection, one of the HTTP status code listed in Table 6.1.3.2.2-2 may be returned. For a 4xx/5xx response, the message body may contain a ProblemDetails structure with the "cause" attribute set to one of the application errors listed in Table 6.1.3.2.2-2.


* * * Next Change * * *
[bookmark: _Toc26202301][bookmark: _Toc22624240][bookmark: _Toc22141038][bookmark: _Toc18853040][bookmark: _Toc26202487][bookmark: _Toc34804195][bookmark: _Toc35935766][bookmark: _Toc45029986][bookmark: _Toc51922346][bookmark: _Toc51922760][bookmark: _Toc122015815][bookmark: _Toc130844978]5.2.2.4	CancelLocation
[bookmark: _Toc26202302][bookmark: _Toc22624241][bookmark: _Toc22141039][bookmark: _Toc18853041][bookmark: _Toc26202488][bookmark: _Toc34804196][bookmark: _Toc35935767][bookmark: _Toc45029987][bookmark: _Toc51922347][bookmark: _Toc51922761][bookmark: _Toc122015816][bookmark: _Toc130844979]5.2.2.4.1	General
The service operation is used during the procedure:
-	Cancellation of Reporting of Location Events by an AF, an NF or External LCS Client or GMLCDeferred 5GC-MT-LR Procedure for Periodic, Triggered and UE Available Location Events (see 3GPP TS 23.273 [4], clause 6.3.3)
The CancelLocation enables the consumer NF to use the service operation to cancel a deferred 5GC-MT-LR procedure for periodic or triggered location for a single UE or for a group. See Figure 5.2.2.4.1-1.



Figure 5.2.2.4.1-1: CancelLocation Request/Response
1.	The NF Service Consumer shall send an HTTP POST request to the URI associated with the "cancel-location" custom operation. The input parameters for the request ((H-)GMLC contact address, LDR reference number, LMF identification, serving AMF address) should be included in the HTTP POST request body.
2a.	On success, "204 No Content" shall be returned.
2b.	On failure or redirection, one of the HTTP status code listed in Table 6.1.3.3.2-2 may be returned. For a 4xx response, the message body may contain a ProblemDetails structure with the "cause" attribute set to one of the application errors listed in Table 6.1.3.3.2-2.


* * * Next Change * * *
[bookmark: _Toc26202303][bookmark: _Toc22624242][bookmark: _Toc22141040][bookmark: _Toc18853042][bookmark: _Toc26202489][bookmark: _Toc34804197][bookmark: _Toc35935768][bookmark: _Toc45029988][bookmark: _Toc51922348][bookmark: _Toc51922762][bookmark: _Toc122015817][bookmark: _Toc130844980]5.2.2.5	EventNotify
[bookmark: _Toc26202304][bookmark: _Toc22624243][bookmark: _Toc22141041][bookmark: _Toc18853043][bookmark: _Toc26202490][bookmark: _Toc34804198][bookmark: _Toc35935769][bookmark: _Toc45029989][bookmark: _Toc51922349][bookmark: _Toc51922763][bookmark: _Toc122015818][bookmark: _Toc130844981]5.2.2.5.1	General
The following procedures are supported using the "EventNotify" service operation:
-	EventNotify for a single UE
-	EventNotify for the UEs in a target group
[bookmark: _Toc122015819][bookmark: _Toc130844982]5.2.2.5.2	EventNotify for a single UE
The service operation is used during the procedure:
-	Deferred 5GC-MT-LR Procedure for Periodic, Triggered and UE Available Location Events (see 3GPP TS 23.273 [4], clause 6.3.1 or clause 6.3.2)
-	Unified Location Service Exposure Procedure without routing by a UDM (see 3GPP TS 23.273 [4], clause 6.5.1)5GC-MT-LR Procedure for the commercial location service (see 3GPP TS 23.273 [4], clause 6.1.2)
The EventNotify for a single UE enables the consumer NF (e.g. (H)GMLC, NEF) to get notified about the geodetic and optionally local and/or civic location, the completion or activation of deferred location, mobility to a different AMF/MME of a UE with deferred location for a target UE when some certain events are detected. See Figure 5.2.2.5.2-1.




Figure 5.2.2.5.2-1: EventNotify Notification for a single UE
1.	The GMLC shall send an HTTP POST to the locationNotificationUri to send a notification. The input parameters for the notification (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, Geodetic Location, Local Location, Civic Location, Position Methods Used, serving LMF identification etc.) should be included in the HTTP POST request body. The locationNotificationUri shall be set to:
If the notification is sent from (V)GMLC to (H)GMLC when roaming with (V)GMLC used,
-	the hgmlcCallBackURI received from the AMF/LMF;
If the notification is sent from (H)GMLC to NEF,
-	the callback URI of NEF provided by NEF during requesting the ProvideLocation service operation for the periodic or triggered deferred location for a target UE or ;
-	the callback URI of NEF locally provisioned in the (H)GMLC.
2a.	If the notification is received, the NF Service Consumer shall reply with the status code 204 indicating the notification is received, in the response message.
2b.	On failure or redirection, one of the HTTP status code listed in Table 6.1.4.2.3.1-2 may be returned. For a 4xx response, the message body may contain a ProblemDetails structure with the "cause" attribute set to one of the application errors listed in Table 6.1.4.2.3.1-2.
[bookmark: _Toc122015820][bookmark: _Toc130844983]5.2.2.5.3	EventNotify for the UEs in a target group
The service operation is used during the procedure:
-	Bulk Operation of LCS Service Request Targeting to Multiple UEs (see 3GPP TS 23.273 [4], clause 6.8)
The EventNotify for the UEs in a target group enables the consumer NF (e.g. NEF) to get notified about the geodetic and optionally local and/or civic locations (immediate locations or deferred locations) for the UEs in target group, the failures of requesting location for the UEs in the target group, completion or activation of deferred location for the UEs in the target group. See Figure 5.2.2.5.3-1.




Figure 5.2.2.5.3-1: EventNotify Notification for the UEs in a target group
1.	The GMLC/(H)GMLC shall send an HTTP POST to the locationNotificationUri to send a notification. The Request body shall contain event report(s) for one or more UEs in the group. The event report for each UE shall include the LDR Reference, UE identifier (SUPI or GPSI), location data (location data for immediate location service request or location data for deferred location service request) or failure cause of positioning. The locationNotificationUri shall be set to:
-	the callback URI of NEF provided by NEF during requesting the ProvideLocation service operation for a target group of UEs or;
-	the callback URI of NEF locally provisioned in the GMLC/(H)GMLC.
2a.	If the notification is received, the NF Service Consumer shall reply with the status code 204 indicating the notification is received, in the response message.
2b.	On failure or redirection, one of the HTTP status code listed in Table 6.1.4.2.3.1-2 may be returned. For a 4xx response, the message body may contain a ProblemDetails structure with the "cause" attribute set to one of the application errors listed in Table 6.1.4.2.3.1-2.

* * * Next Change * * *
[bookmark: _Toc34804199][bookmark: _Toc35935770][bookmark: _Toc45029990][bookmark: _Toc51922350][bookmark: _Toc51922764][bookmark: _Toc122015821][bookmark: _Toc130844984]5.2.2.6	LocationUpdateNotify
[bookmark: _Toc34804200][bookmark: _Toc35935771][bookmark: _Toc45029991][bookmark: _Toc51922351][bookmark: _Toc51922765][bookmark: _Toc122015822][bookmark: _Toc130844985]5.2.2.6.1	General
The service operation is used during the procedure:
-	5GC-MO-LR Procedure (see 3GPP TS 23.273 [4], clause 6.2)
The LocationUpdateNotify enables the NF consumer (e.g. NEF) to get notified about the UE location information update. See Figure 5.2.2.6.1-1.




Figure 5.2.2.6.1-1: LocationUpdateNotify Notification
1.	The GMLC shall send an HTTP POST request to the notifURIcallback URI of the NF consumer (e.g. NEF). The response body shall contain a LocUpdateNotification object.
	The notifURIcallback URI (e.g. NEF address for callback) is locally configured on GMLC or discovered via NRF.
2a.	On success, "204 No content" shall be returned by the NF consumer.	
2b.	On failure or redirection, one of the HTTP status code listed in Table 6.1.4.3.3.1-2 may be returned. For a 4xx response, the message body may contain a ProblemDetails structure with the "cause" attribute set to one of the application errors listed in Table 6.1.4.3.3.1-2.


* * * Next Change * * *

[bookmark: _Toc26202316][bookmark: _Toc22624255][bookmark: _Toc22141053][bookmark: _Toc18853070][bookmark: _Toc26202502][bookmark: _Toc34804212][bookmark: _Toc35935783][bookmark: _Toc45030003][bookmark: _Toc51922363][bookmark: _Toc51922779][bookmark: _Toc122015836][bookmark: _Toc130844999]6.1.3.1	Overview
The structure of the custom operation URIs of the Ngmlc_Location service is shown in Figure 6.1.3.1-1.


Figure 6.1.3.1-1: Custom operation URI structure of the Ngmlc_Location API
Table 6.1.3.1-1 provides an overview of the custom operations and applicable HTTP methods.
Table 6.1.3.1-1: Custom operations
	Custom operation URI
	Mapped HTTP method
	Description

	{apiRoot}/ngmlc-loc/<apiVersion>/provide-location
	POST
	Request or Subscribe the geodetic and optionally local and/or civic location of a target UE or a target group of UEs

	{apiRoot}/ngmlc-loc/<apiVersion>/cancel-location
	POST
	Cancel an on-going periodic or triggered location request of a target UE or a target group of UEs

	{apiRoot}/ngmlc-loc/<apiVersion>/location-update
	POST
	Enable the NF consumer UE to update UE location information towards the consumer NFGMLC

	{apiRoot}/ngmlc-loc/<apiVersion>/loc-update-subs
	POST
	Enable a NF service consumer (e.g. NEF) to subscribe to UE location information




* * * Next Change * * *
[bookmark: _Toc26202327][bookmark: _Toc22624266][bookmark: _Toc22141064][bookmark: _Toc18853076][bookmark: _Toc26202513][bookmark: _Toc34804223][bookmark: _Toc35935794][bookmark: _Toc45030014][bookmark: _Toc51922374][bookmark: _Toc51922793][bookmark: _Toc122015850][bookmark: _Toc130845013]6.1.4.1	General
This clause specifies the notifications provided by the Ngmlc_Location service.
Table 6.1.4.1-1: Notifications overview
	Notification
	Callback URI
	HTTP method or custom operation
	Description
(service operation)

	EventNotify 
	{locationNotificationUri}
	POST
	

	LocationUpdateNotify
	{notifURI}
	POST
	




* * * Next Change * * *
[bookmark: _Toc34804231][bookmark: _Toc35935802][bookmark: _Toc45030022][bookmark: _Toc51922382][bookmark: _Toc51922801][bookmark: _Toc122015858][bookmark: _Toc130845021]6.1.4.3.2	Notification Definition
Call-back URI:	{notifURIlocationUpdateCallbackUri}

* * * Next Change * * *
[bookmark: _Toc26202362][bookmark: _Toc22624301][bookmark: _Toc22141099][bookmark: _Toc18853101][bookmark: _Toc26202548][bookmark: _Toc34804261][bookmark: _Toc35935832][bookmark: _Toc45030052][bookmark: _Toc51922413][bookmark: _Toc51922832][bookmark: _Toc122015896]A.2	Ngmlc_Location API
[bookmark: OLE_LINK5]openapi: 3.0.0
info:
  version: '1.2.0-alpha.2'
  title: 'Ngmlc_Location'
  description: |
    GMLC Location Service.  
    © 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).  
    All rights reserved.
***Text skipped for clarify***
    EventNotifyDataExt:
      description: Extended Event Notify Data for UEs of a target group
      allOf:
        - $ref: '#/components/schemas/EventNotifyData'
        - $ref: '#/components/schemas/EventNotifyDataAdditionalInfo'

***Text skipped for clarify***

* * * End of Changes * * *
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