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[bookmark: _Toc9426521]
Foreword
This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control. 
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
[bookmark: _Toc9426522]Introduction
This clause is optional. If it exists, it is always the second unnumbered clause.
[bookmark: _Toc9426523]
1	Scope
This clause will describe the scope of the corresponding service specification.
The present document specifies the stage 3 protocol and data model for the Ngmlc Service Based Interface. It provides stage 3 protocol definitions and message flows, and specifies the API for each service offered by the Nglmc.
[bookmark: _Toc9426524]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[4]	3GPP TS 23.273: "5G System Location Services (LCS)".


[bookmark: _Toc9426525] 3	Definitions, symbols and abbreviations
[bookmark: _Toc9426526]3.1	Definitions
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc9426527]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc9426528]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
Abbreviation format (EW)
<ACRONYM>	<Explanation>

[bookmark: _Toc9426529]4	Overview
The Gateway Mobile Location Centre (GMLC) is the network entity in the 5G Core Network (5GC) supporting Location Services (LCS). Within the 5GC, the GMLC offers services to the AMF, GMLC and NEF via the Ngmlc service based interface (see 3GPP TS 23.501 [2] and 3GPP TS 23.502 [3]).
Figure 4-1 provides the reference model (in service based interface representation and in reference point representation), with focus on the GMLC:


Figure 4-1: Reference model – GMLC
The functionalities supported by the GMLC are listed in subclause 4.3.3 of 3GPP TS 23.273 [4].
[bookmark: _Toc9426530]5	Services offered by the GMLC
[bookmark: _Toc9426531]5.1	Introduction
The table 5.1-1 shows the GMLC Services and GMLC Service Operations:
Table 5.1-1: List of GMLC Services
	Service Name
	Service Operations
	Operation
Semantics
	Example Consumer(s)

	Ngmlc_Location
	ProvideLocation
	Request/Response
	GMLC, NEF

	
	LocationUpdateNotify
	Request/Response
	AMF, GMLC

	
	CancelLocation
	Request/Response
	GMLC, NEF

	
	EventNotify
	Subscribe/Notify
	GMLC, NEF



[bookmark: _Toc9426532]5.2	Ngmlc_Location Service
[bookmark: _Toc9426533]5.2.1	Service Description
The Ngmlc_Location service enables an NF to request location determination (current geodetic and optionally civic location) for a target UE. The following are the key functionalities of this NF service.
-	Allow the consumer NF to request the current geodetic and optionally civic location of a target UE.
-	Allow the consumer NF to subscribe/unsubscribe the geodetic and optionally civic location of a target UE for some certain events.
-	Allow the consumer NF to cancel an on-going periodic or triggered location request of a target UE.
-	Allow the consumer NF to get notified about the geodetic and optionally civic location of a target UE when some certain events are detected.
[bookmark: _Toc9426534]5.2.2	Service Operations
[bookmark: _Toc9426535]5.2.2.1	Introduction
The service operations defined for the Ngmlc_Location services are as follows:
-	ProvideLocation
-	LocationUpdateNotify
-	CancelLocation
-	EventNotify
[bookmark: _Toc9426536]5.2.2.2	ProvideLocation
[bookmark: _Toc9426537]5.2.2.2.1	General
The service operation is used during the procedures:
-	5GC-MT-LR Procedure for the commercial location service (see 3GPP TS 23.273 [4], subclause 6.1.2)
-	Deferred 5GC-MT-LR Procedure for Periodic, Triggered and UE Available Location Events (see 3GPP TS 23.273 [4], subclause 6.3.1)
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, civic location).
[bookmark: _Toc9426538]5.2.2.2.2	<Procedure 1 using service operation xxxx>
[bookmark: _Toc9426539]5.2.2.2.3	<Procedure 2 using service operation xxxx>
And so on if there are more than 2 procedures that need to be described for the service.
Subclauses 5.2.2.2.x are optional to include. They can be specified e.g. if a service operation is implemented using different combinations of resources and methods. 
[bookmark: _Toc9426540]5.2.2.3	LocationUpdateNotify
[bookmark: _Toc9426541]5.2.2.3.1	General
The service operation is used during the procedure:
-	5GC-MO-LR Procedure (see 3GPP TS 23.273 [2], subclause 6.2)
The LocationUpdateNotify enables the UE to update UE location information towards the consumer NF.
[bookmark: _Toc9426542]5.2.2.4	CancelLocation
[bookmark: _Toc9426543]5.2.2.4.1	General
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], subclause 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.
[bookmark: _Toc9426544]5.2.2.5	EventNotify
[bookmark: _Toc9426545]5.2.2.5.1	General
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], subclause 6.3.1 or subclause 6.3.2)
The EventNotify enables the consumer NF to get notified about the geodetic and optionally civic location for a target UE when some certain events are detected. 

[bookmark: _Toc9426546]6	API Definitions
[bookmark: _Toc9426547]6.1	Mgmlc_xxxx Service API 
One clause per service, where <service 1> is to be replaced by the service name (e.g. Nsmf_PDUSession). 
[bookmark: _Toc9426548]6.1.1	Introduction
This subclause specifies the API Name and Version. 
[bookmark: _Toc9426549]6.1.2	Usage of HTTP
[bookmark: _Toc9426550]6.1.2.1	General
This subclause will include a reference to TS 29.500 for the description of the Transport and HTTP/2.0 protocol requirements and for the security requirements.
[bookmark: _Toc9426551]6.1.2.2	HTTP standard headers
[bookmark: _Toc9426552]6.1.2.2.1	General
[bookmark: _Toc9426553]6.1.2.2.2	Content type 
This subclause will indicate the encoding of HTTP requests/responses and the applicable MIME media type for the related Content-Type header. 
[bookmark: _Toc9426554]6.1.2.3	HTTP custom headers
[bookmark: _Toc489605322][bookmark: _Toc492899753][bookmark: _Toc492900032][bookmark: _Toc492967834][bookmark: _Toc492972922][bookmark: _Toc492973142][bookmark: _Toc492974840][bookmark: _Toc9426555]6.1.2.3.1	General
This clause will list, if applicable, the possible reused HTTP custom headers and the definition of new HTTP custom headers introduced by this specification.
[bookmark: _Toc9426556]6.1.3	Resources 
[bookmark: _Toc9426557]6.1.3.1	Overview
This subclause will describe the structure for the Resource URIs and the resources and methods used for the service.
Example:


Figure 6.1.3.1-1: Resource URI structure of the <xyz > API
Table 6.1.3.1-1 provides an overview of the resources and applicable HTTP methods.
Table 6.1.3.1-1: Resources and methods overview
	Resource name
	Resource URI
	HTTP method or custom operation
	Description

	<Resource name>
	<relative URI below root>
	GET
	<Operation executed by GET>

	
	
	PUT
	<Operation executed by PUT>

	
	
	PATCH
	<Operation executed by PATCH>

	
	
	POST
	<Operation executed by POST>

	
	
	DELETE
	<Operation executed by DELETE>

	
	
	Custom operation
	<Operation executed by custom operation>



[bookmark: _Toc9426558]6.1.3.2	Resource: <resource 1>
Where <resource 1> is to be replaced by the resource name, e.g. PduSession. 
[bookmark: _Toc9426559]6.1.3.2.1	Description
This subclause will specify what the resource represents or what it is used for. 
[bookmark: _Toc9426560]6.1.3.2.2	Resource Definition
This subclause will describe the Resource URI and the supported resource variables.
Resource URI: {apiRoot}/<apiName>/{apiVersion}/xxx 
This resource shall support the resource URI variables defined in table 6.1.3.2.2-1.
Table 6.1.3.2.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See subclause 6.1.1

	apiVersion
	See subclause 6.1.1

	<name>
	<definition>



[bookmark: _Toc9426561]6.1.3.2.3	Resource Standard Methods
The following subclauses will specify the standard methods supported by the resource.
It will describe, for each method, the use of the method, the URI query parameters supported by the method, request and response data structures and response codes, and if applicable, HTTP headers specific to the operation.
[bookmark: _Toc9426562]6.1.3.2.3.1	< method 1 >
This subclause will specify the meaning of the method applied on the resource. 
This method shall support the URI query parameters specified in table 6.1.3.2.3.1-1.
Table 6.1.3.2.3.1-1: URI query parameters supported by the <method 1> method on this resource 
	Name
	Data type
	P
	Cardinality
	Description
	Applicability

	<name> or n/a
	<type> or <leave empty>
	<M, C or O>
	0..1 or 1 or 0..N or 1..N or <leave empty>
	<only if applicable>
	



This method shall support the request data structures specified in table 6.1.3.2.3.1-2 and the response data structures and response codes specified in table 6.1.3.2.3.1-3.
Table 6.1.3.2.3.1-2: Data structures supported by the <method 1> Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	"<type>" or "array(<type>)" or "map(<type>)" or n/a
	"M", "C" or "O"
	"0..1", "1", or "M..N", or <leave empty>
	<only if applicable>



Table 6.1.3.2.3.1-3: Data structures supported by the <method 1> Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	"<type>" or "array(<type>)" or "map(<type>)" or n/a
	"M", "C" or "O"
	"0..1", "1", or "M..N", or <leave empty>
	<list applicable codes with name from the applicable RFCs>
	<Meaning of the success case> 
or 
<Meaning of the error case with additional statement regarding error handling>



[bookmark: _Toc9426563]6.1.3.2.3.2	< method 2 >
And so on if there are more than two methods supported by the resource. Same structure as in subclause 6.1.3.2.3.1.
[bookmark: _Toc9426564]6.1.3.2.4	Resource Custom Operations
The following subclauses will specify the custom operations supported by the resource.
It will describe, for each custom operation, the use and the URI of the operation, the HTTP method on which it is mapped, request and response data structures and response codes, and if applicable, HTTP headers specific to the operation.
[bookmark: _Toc9426565]6.1.3.2.4.1	Overview
Table 6.1.3.2.4.1-1: Custom operations
	Custom operaration URI
	Mapped HTTP method
	Description

	<custom operation URI>
	e.g.POST
	<Operation executed by Custom operation>

	
	
	


[bookmark: _Toc9426566]6.1.3.2.4.2	Operation: < operation 1 >
This subclause will specify the meaning of the operation applied on the resource. 
[bookmark: _Toc9426567]6.1.3.2.4.2.1	Description
This sublause will describe the custom operation and what it is used for, and the custom operation's URI. 
[bookmark: _Toc9426568]6.1.3.2.4.2.2	Operation Definition
This subclause will specify the custom operation and the HTTP method on which it is mapped.
This operation shall support the request data structures specified in table 6.1.3.2.4.2.2-1 and the response data structure and response codes specified in table 6.1.3.2.4.2.2-2.
Table 6.1.3.2.4.2.2-1: Data structures supported by the <e.g. POST> Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	"<type>" or "array(<type>)" or "map(<type>)"
	"M", "C" or "O"
	"0..1", "1", or "M..N", or <leave empty>
	<only if applicable>



Table 6.1.3.2.4.2.2-2: Data structures supported by the <e.g. POST> Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	"<type>" or "array(<type>)" or "map(<type>)"
	"M", "C" or "O"
	"0..1", "1" or "M..N", or <leave empty>
	<list applicable codes with name from the applicable RFCs>
	<Meaning of the success case> 
or 
<Meaning of the error case with additional statement regarding error handling>



[bookmark: _Toc9426569]6.1.3.2.4.3	Operation: < operation 2 >
And so on if there are more than two operations supported by the resource. Same structure as in subclause 6.1.3.2.4.1.
[bookmark: _Toc9426570]6.1.3.3	Resource: <resource 2>
And so on if there are more than two resources supported by the service. Same structure as in subclause 6.1.3.2. 
[bookmark: _Toc9426571]6.1.4	Custom Operations without associated resources 
[bookmark: _Toc9426572]6.1.4.1	Overview
This subclause will specify custom operations without any associated resource (i.e. RPC) supported by this API. 
Table 6.1.4.1-1: Custom operations without associated resources
	Custom operation URI
	Mapped HTTP method
	Description

	<custom operation URI>
	e.g.POST
	<Operation executed by Custom operation>

	
	
	



[bookmark: _Toc9426573]6.1.4.2	Operation: <operation 1>
Where <operation 1> is to be replaced by the name of the custom operation, e.g. Authentication_Information_Request.
It will describe, for each custom operation, the use and the URI of the operation, the HTTP method on which it is mapped, request and response data structures and response codes, and if applicable, HTTP headers specific to the operation.
[bookmark: _Toc9426574]6.1.4.2.1	Description
This sublause will describe the custom operation and what it is used for, and the custom operation's URI. 
[bookmark: _Toc9426575]6.1.4.2.2	Operation Definition
This subclause will specify the custom operation and the HTTP method on which it is mapped.
This operation shall support the response data structures and response codes specified in tables 6.1.4.2.2-1 and 6.1.4.2.2-2.
Table 6.1.4.2.2-1: Data structures supported by the <e.g. POST> Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	"<type>" or "array(<type>)" or "map(<type>)"
	"M", "C" or "O"
	"0..1", "1", or "M..N", or <leave empty>
	<only if applicable>



Table 6.1.4.2.2-2: Data structures supported by the <e.g. POST> Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	"<type>" or "array(<type>)" or "map(<type>)"
	"M", "C" or "O"
	"0..1", "1" or "M..N", or <leave empty>
	<list applicable codes with name from the applicable RFCs>
	<Meaning of the success case> 
or 
<Meaning of the error case with additional statement regarding error handling>



[bookmark: _Toc9426576]6.1.4.3	Operation: < operation 2>
And so on if there are more than two custom operations supported by the service. Same structure as in subclause 6.1.4.2. 
[bookmark: _Toc9426577]6.1.5	Notifications
[bookmark: _Toc9426578]6.1.5.1	General
This subclause will specify the use of notifications and corresponding protocol details if required for the specific service. When notifications are supported by the API, it will include a reference to the general description of notifications support over the 5G SBIs specified in TS 29.500 / TS 29.501.
[bookmark: _Toc9426579]6.1.5.2	<notification 1>
[bookmark: _Toc9426580]6.1.5.3	<notification 2>
[bookmark: _Toc9426581]6.1.6	Data Model
[bookmark: _Toc9426582]6.1.6.1	General
This subclause specifies the application data model supported by the API.
Data types that may be common to multiple APIs (offered by the same or different NFs) should be specified in a new separate TS (similar approach as for TS 29.230 for Diameter AVPs).
Table 6.1.6.1-1 specifies the data types defined for the N<NF> service based interface protocol.

Table 6.1.6.1-1: Ngmlc specific Data Types
	Data type
	Section defined
	Description
	Applicability

	
	
	
	



Table 6.1.6.1-2 specifies data types re-used by the N<NF> service based interface protocol from other specifications, including a reference to their respective specifications and when needed, a short description of their use within the N<NF> service based interface. 
Table 6.1.6.1-2: Ngmlc re-used Data Types
	Data type
	Reference
	Comments
	Applicability

	
	
	
	



[bookmark: _Toc9426583]6.1.6.2	Structured data types
This subclause will specify the structured data types.
[bookmark: _Toc9426584]6.1.6.2.1	Introduction
This subclause defines the structures to be used in resource representations. 
[bookmark: _Toc9426585]6.1.6.2.2	Type: <TypeName 1>
"Attribute name": Name of attributes that belong to the specified data type. The attribute names within a structured data type shall be unique, and their relative order inside the structured data type shall not imply any specific ordering of the corresponding JSON member names in a JSON object.
Table 6.1.6.2.2-1: Definition of type <TypeName 1>
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	<attribute name>
	"<type>" or "array(<type>)" or "map(<type>)"
	"M", "C" or "O"
	"0..1", "1" or "M..N"
	<only if applicable>
	

	
	
	
	
	
	

	
	
	
	
	
	



[bookmark: _Toc9426586]6.1.6.2.3	Type: <TypeName 2>
And so on if there are more types to specify.
[bookmark: _Toc9426587]6.1.6.3	Simple data types and enumerations
This subclause will define simple data types and enumerations that can be referenced from data structures defined in the previous subclauses.
[bookmark: _Toc9426588]6.1.6.3.1	Introduction
This subclause defines simple data types and enumerations that can be referenced from data structures defined in the previous subclauses.
[bookmark: _Toc9426589]6.1.6.3.2	Simple data types 
The simple data types defined in table 6.1.6.3.2-1 shall be supported.
Table 6.1.6.3.2-1: Simple data types
	Type Name
	Type Definition
	Description
	Applicability

	
	<one simple data type, i.e. boolean, integer, number, or string>
	
	



[bookmark: _Toc9426590]6.1.6.3.3	Enumeration: <EnumType1>
The enumeration <EnumType1> represents <something>. It shall comply with the provisions defined in table 6.1.5.3.3-1.
Table 6.1.6.3.3-1: Enumeration < EnumType1>
	Enumeration value
	Description
	Applicability

	
	
	



[bookmark: _Toc9426591]6.1.6.3.4	Enumeration: <EnumType2>
And so on if there are more enumerations to define.
[bookmark: _Toc9426592]6.1.6.4	Data types describing alternative data types or combinations of data types
[bookmark: _Toc9426593]6.1.6.4.1	Type: <TypeName 1>
[bookmark: _Hlk510623468]Table 6.1.6.4.1-1: Definition of type <Type name 1> as a list of <"mutually exclusive alternatives" / "non-exclusive alternatives" / "to be combined data types">
	Data type
	Cardinality
	Description
	Applicability

	"<type>" or "array(<type>)" or "map(<type>)"
	"1" or "M..N"
	<only if applicable>
	



[bookmark: _Toc9426594]6.1.6.4.2	Type: <TypeName 2>
And so on if there are more types to specify.
[bookmark: _Toc9426595]6.1.6.5	Binary data
This subclause will specify what is encoded in binary part, if multipart media type is agreed to be supported by CT4 and is supported by the API. It shall be omitted if not applicable.
[bookmark: _Toc9426596]6.1.7	Error Handling
This subclause will include a reference to the general error handling principles specified in TS 29.501, and further specify any general error handling aspect specific to the API, if any Error handling specific to each method (and resource) is specified in subclauses 6.1.3. and 6.1.4. 
[bookmark: _Toc9426597]6.1.7.1	General
HTTP error handling shall be supported as specified.
[bookmark: _Toc9426598]6.1.7.2	Protocol Errors

[bookmark: _Toc9426599]6.1.7.3	Application Errors
The application errors defined for the Nxxx_yyy service are listed in Table 6.1.7.3-1.

Table 6.1.7.3-1: Application errors
	Application Error
	HTTP status code
	Description

	
	
	


[bookmark: _Toc492899751][bookmark: _Toc492900030][bookmark: _Toc492967832][bookmark: _Toc492972920][bookmark: _Toc492973140][bookmark: _Toc493774060][bookmark: _Toc508285804][bookmark: _Toc508287269][bookmark: _Toc9426600]6.1.8	Feature negotiation
The optional features in table 6.1.8-1 are defined for the XXX API.
Table 6.1.8-1: Supported Features
	Feature number
	Feature Name
	Description

	
	
	



[bookmark: _Toc9426601]
Annex A (normative):
OpenAPI specification
[bookmark: _Toc9426602]A.1	General 
[bookmark: _Toc9426603]A.2	Ngmlc_xxxx API
[bookmark: historyclause][bookmark: _Toc9426604]
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