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* * * First Change * * * *
[bookmark: _Toc82707145][bookmark: _Toc26202285][bookmark: _Toc22624224][bookmark: _Toc22141022][bookmark: _Toc18853022][bookmark: _Toc26202471][bookmark: _Toc34804179][bookmark: _Toc35935750][bookmark: _Toc45029970][bookmark: _Toc51922330][bookmark: _Toc51922744][bookmark: _Toc74986876][bookmark: _Toc26202340][bookmark: _Toc26202526][bookmark: _Toc34804241][bookmark: _Toc35935812][bookmark: _Toc45030032][bookmark: _Toc51922392][bookmark: _Toc51922811][bookmark: _Toc74986947][bookmark: _Toc19709716][bookmark: _Toc27252991][bookmark: _Toc44856079][bookmark: _Toc44857967][bookmark: _Toc51840292][bookmark: _Toc57026754]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	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)".
[5]	3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
[6]	3GPP TS 29.501: "5G System; Principles and Guidelines for Services Definition; Stage 3".
[7]	OpenAPI Initiative, "OpenAPI 3.0.0 Specification", https://github.com/OAI/OpenAPI-Specification/blob/master/versions/3.0.0.md.
[8]	IETF RFC 7540: "Hypertext Transfer Protocol Version 2 (HTTP/2)".
[9]	IETF RFC 8259: "The JavaScript Object Notation (JSON) Data Interchange Format".
[10]	IETF RFC 7807: "Problem Details for HTTP APIs".
[11]	3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces; Stage 3".
[12]	3GPP TS 29.572: "5G System; Location Management Services; Stage 3".
[13]	ITU Recommendation E.164: "The international public telecommunication numbering plan".
[14]	3GPP TS 29.503: "5G System; Unified Data Management Services; Stage 3".
[15]	3GPP TS 33.501: "Security architecture and procedures for 5G system".
[16]	IETF RFC 6749: "The OAuth 2.0 Authorization Framework".
[17]	3GPP TS 29.510: "Network Function Repository Services; Stage 3".
[18]	3GPP TS 22.071: "Location Services (LCS); Service description; Stage 1".
[19]	3GPP TR 21.900: "Technical Specification Group working methods".
[20]	3GPP TS 29.518: "5G System; Access and Mobility Management Services; Stage 3".
[xx]	3GPP TS 24.571: "Control plane Location Services (LCS) procedures; Stage 3".
[yy]	3GPP TS 29.002: "Mobile Application Part (MAP) specification".

* * * Next Change * * * *
[bookmark: _Toc82707216]6.1.5.2.5	Type: LocUpdateData
Table 6.1.5.2.5-1: Definition of type LocUpdateData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	supi
	Supi
	O
	0..1
	Subscription Permanent Identifier
	

	gpsi
	Gpsi
	O
	0..1
	Generic Public Subscription identitfier
	

	pseudonymIndicator
	PseudonymIndicator
	O
	0..1
	Pseudonym indicator
	

	locationRequestType
	LocationRequestType
	M
	1
	Event causing the location estimate (5GC-MO-LR)
	

	locationEstimate
	GeographicArea
	M
	1
	Geographic area of the target UE
	

	ageOfLocationEstimate
	AgeOfLocationEstimate
	M
	1
	Age of location estimate
	

	accuracyFulfilmentIndicator
	AccuracyFulfilmentIndicator
	M
	1
	The indication whether the obtained location estimate satisfies the requested accuracy or not
	

	civicAddress
	CivicAddress
	O
	0..1
	Civic address of the target UE
	

	lcsQosClass
	LcsQosClass
	M
	1
	The LCS QoS Class requested by the target UE
	

	externalClientIdentification
	ExternalClientIdentification
	O
	0..1
	Identity of the LCS client
	

	afId
	string
	O
	0..1
	Identity of the AF
	

	hgmlcAddress
	Uri
	O
	0..1
	The address of H-GMLC
	

	serviceIdentity
	ServiceIdentity
	O
	0..1
	Service Identity of the LCS clientspecified by the UE	Comment by Zhijun: The UE doesn’t provide such Service Identity. It is proposed to deprecate this IE.
	

	lcsServiceType
	LcsServiceTypeId
	O
	0..1
	LCS Service Type ID provided by the UE, as specified in clause 5.2.1.1.1 of 3GPP TS 24.571 [xx].
	



* * * Next Change * * * *
[bookmark: _Toc82707228][bookmark: _Toc26202346][bookmark: _Toc22624285][bookmark: _Toc22141083][bookmark: _Toc18853087][bookmark: _Toc26202532][bookmark: _Toc34804248][bookmark: _Toc35935819][bookmark: _Toc45030039][bookmark: _Toc51922400][bookmark: _Toc51922819][bookmark: _Toc74986959][bookmark: _Toc26202362][bookmark: _Toc22624301][bookmark: _Toc22141099][bookmark: _Toc18853101][bookmark: _Toc26202548][bookmark: _Toc34804261][bookmark: _Toc35935832][bookmark: _Toc45030052][bookmark: _Toc51922413][bookmark: _Toc51922832][bookmark: _Toc74986975]6.1.5.3.2	Simple data types
The simple data types defined in table 6.1.5.3.2-1 shall be supported.
Table 6.1.5.3.2-1: Simple data types
	Type Name
	Type Definition
	Description
	Applicability

	ServiceIdentity
	string
	Service identity
	

	ExternalClientIdentification
	string
	External LCS client identification
	

	CodeWord
	string
	codeword
	

	E164CountryCodeOfGeographicArea
	string
	The combination of one, two or three digits identifying a specific country, countries in an integrated numbering plan, or a specific geographic area
	

	LcsServiceTypeId
	integer
	LCS Service Type ID.
The values of LCS Service Type ID are defined in 3GPP TS 29.002 [yy].
	



* * * Next Change * * * *
A.2	Ngmlc_Location API
********TEXT SKIPPED********
    LocUpdateData:
      type: object
      required:
        - locationRequestType
        - locationEstimate
        - ageOfLocationEstimate
        - accuracyFulfilmentIndicator
        - lcsQosClass
      properties:
        gpsi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Gpsi'
        supi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
        locationRequestType:
          $ref: '#/components/schemas/LocationRequestType'
        locationEstimate:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/GeographicArea'
        ageOfLocationEstimate:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/AgeOfLocationEstimate'
        accuracyFulfilmentIndicator:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/AccuracyFulfilmentIndicator'
        civicAddress:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/CivicAddress'
        lcsQosClass:
          $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/LcsQosClass'
        externalClientIdentification:
          $ref: '#/components/schemas/ExternalClientIdentification'
        afId:
          type: string
        hgmlcAddress:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        serviceIdentity:
          $ref: '#/components/schemas/ServiceIdentity'
        lcsServiceType:
          $ref: '#/components/schemas/LcsServiceTypeId'
********TEXT SKIPPED********


********TEXT SKIPPED********
# SIMPLE TYPES
#
    ServiceIdentity:
      type: string
    ExternalClientIdentification:
      type: string
    CodeWord:
      type: string
    E164CountryCodeOfGeographicArea:
      type: string
    LcsServiceTypeId:
      type: integer
********TEXT SKIPPED********


* * * End of Changes * * * *



* * * For Information * * * *
<<TS23.273 clause 6.2, 5GC-MO-LR>>
……
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 AF, or location assistance data. If the UE is requesting its own location or that its own location be sent to an LCS client or AF, 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 or the AF, and may include the address of the GMLC through which the LCS client or AF (via NEF) 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 or AF, the AMF shall assign a GMLC address, i.e. VGMLC address, which is stored in the AMF. If a VGMLC 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.
	If the requested type of location is "current or last known location" and the requested maximum age of location information is available, the AMF verifies whether it stores the previously obtained location estimate of the target UE. If the AMF stores the location estimate and the location estimate satisfies the requested accuracy and the requested maximum age of the location, the AMF skips steps 3 - 6.
……
7)	If the location estimate was successfully obtained, the AMF invokes the Ngmlc_Location_LocationUpdate service operation towards to the VGMLC assigned in the step 2. The service operation carries the identity of the UE, the event causing the location estimate (5GC-MO-LR) and the location estimate, its age, obtained accuracy indication and the LCS QoS Class requested by the target UE. In addition, the service operation may include the pseudonym indicator, the identity of the LCS Client, AF ID, the GMLC address and the Service Identity specified by the UE, if available.
8)	If the UE did not request transfer of its location to an LCS Client or AF in step 2, steps 8 to 11 are skipped. If the VGMLC is same NF instance as HGMLC this step is skipped. Otherwise VGMLC invokes the Ngmlc_Location_LocationUpdate service operation towards to the HGMLC (the VGMLC may query the UDM of the UE to obtain the address of the HGMLC) including the information received from the VGMLC. 
……

<<TS29.515-g50, clause 6.1.5.3.2>>
The simple data types defined in table 6.1.5.3.2-1 shall be supported.
Table 6.1.5.3.2-1: Simple data types
	Type Name
	Type Definition
	Description
	Applicability

	ServiceIdentity
	string
	Service identity
	

	ExternalClientIdentification
	string
	External LCS client identification
	

	CodeWord
	string
	codeword
	

	E164CountryCodeOfGeographicArea
	string
	The combination of one, two or three digits identifying a specific country, countries in an integrated numbering plan, or a specific geographic area
	




[bookmark: _Toc20150418][bookmark: _Toc25168665][bookmark: _Toc27593084][bookmark: _Toc34147956][bookmark: _Toc36463340][bookmark: _Toc43215180][bookmark: _Toc45032428][bookmark: _Toc49849917][bookmark: _Toc51873431][bookmark: _Toc56517559][bookmark: _Toc58594460][bookmark: _Toc67685970][bookmark: _Toc74993797]<<TS29.572-g70, clause 6.1.6.3.2>>
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

	……
	
	

	LcsServiceType
	integer
	The LCS service type as defined in 3GPP TS 22.071 [17] and clause 17.7.8 of 3GPP TS 29.002 [18].
Minimum: 0. Maximum: 127.

	……
	
	




<<TS24.171-g00, clause 5.2.1.1.1>>
UE	Network
REGISTER
------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-MOLR (molr-Type, lcs-QoS, lcsClientExternalID, mlc-Number, supportedGADShapes, lcsServiceTypeID, ageOfLocationInfo, locationType, pseudonymIndicator, multiplePositioningProtocolPDUs)) 

FACILITY
<------------------------------------------------------------------------------------------------------------------------
Facility (Return result = LCS-MOLR (velocityEstimate, add-LocationEstimate))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))

RELEASE COMPLETE
------------------------------------------------------------------------------------------------------------------------>

Figure 5.2.2.1.1-1: Single mobile originated location request


UE	Network
REGISTER
------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-MOLR (molr-Type, lcs-QoS, lcsClientExternalID, mlc-Number, supportedGADShapes, lcsServiceTypeID, ageOfLocationInfo, locationType, pseudonymIndicator, multiplePositioningProtocolPDUs))

FACILITY
<------------------------------------------------------------------------------------------------------------------------
(Return result = LCS-MOLR (velocityEstimate, add-LocationEstimate))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))

FACILITY
------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-MOLR (molr-Type, lcs-QoS, lcsClientExternalID, mlc-Number, supportedGADShapes, lcsServiceTypeID, ageOfLocationInfo, locationType, pseudonymIndicator, multiplePositioningProtocolPDUs))

FACILITY
<------------------------------------------------------------------------------------------------------------------------
(Return result = LCS-MOLR (velocityEstimate, add-LocationEstimate))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))


RELEASE COMPLETE
------------------------------------------------------------------------------------------------------------------------>

Figure 5.2.2.1.1-2: Multiple mobile originated location requests
NOTE:	Only the following IEs defined in MO-LR Invoke in 3GPP TS 24.080 [5] are used for E-UTRAN LCS:
-	molr-Type 
-	lcs-QoS 
-	lcsServiceTypeID 
-	ageOfLocationInformation
-	locationType 
-	mlc-Number 
-	lcsClientExternalID 
-	pseudonymIndicator
-	supportedGADShapes
-	multiplePositioningProtocolPDUs
NOTE:	multiplePositioningProtocolPDUs IE is added to the LCS-MOLR Invoke to allow for passing multiple UE positioning information LPP messages (e.g. UE location measurements or UE capabilities) to the E-SMLC for E-UTRAN LCS. Its ASN.1 description is given in 3GPP TS 24.080 [5]. 

<<TS24.080-h10, clause 4.4.2>>
maxSignalInfoLength,
ISDN-AddressString,
ISDN-SubaddressString,
AlertingPattern,
LCSClientExternalID,
AddressString,
LCSServiceTypeID,
AgeOfLocationInformation,
GSN-Address
FROM MAP-CommonDataTypes {
   itu-t identified-organization (4) etsi (0) mobileDomain (0) gsm-Network (1) modules (3)
   map-CommonDataTypes (18) version20 (20)}

……

LCS-MOLRArg	::= SEQUENCE {
	molr-Type	[0]	MOLR-Type,
	locationMethod	[1]	LocationMethod	OPTIONAL,
	lcs-QoS	[2]	LCS-QoS		OPTIONAL,
	lcsClientExternalID	[3] LCSClientExternalID	OPTIONAL,
	mlc-Number	[4]	ISDN-AddressString	OPTIONAL,
	gpsAssistanceData	[5]	GPSAssistanceData	OPTIONAL,
	...,
	supportedGADShapes	[6]	SupportedGADShapes	OPTIONAL,
	lcsServiceTypeID	[7]	LCSServiceTypeID	OPTIONAL,
	ageOfLocationInfo	[8]	AgeOfLocationInformation	OPTIONAL,
	locationType	[9]	LocationType	OPTIONAL,
	pseudonymIndicator	[10]	NULL		OPTIONAL,
	h-gmlc-address	[11] GSN-Address	OPTIONAL,
	locationEstimate	[12] Ext-GeographicalInformation	OPTIONAL,
	velocityEstimate	[13] VelocityEstimate	OPTIONAL,
	referenceNumber	[14] LCS-ReferenceNumber	OPTIONAL,
	periodicLDRInfo	[15] PeriodicLDRInfo	OPTIONAL,
	locationUpdateRequest	[16]	NULL	OPTIONAL,
	sequenceNumber	[17] SequenceNumber 	OPTIONAL,
	terminationCause	[18] TerminationCause	OPTIONAL,
	mo-lrShortCircuit	[19]	NULL	OPTIONAL,
	ganssAssistanceData	[20] GANSSAssistanceData	OPTIONAL,
	multiplePositioningProtocolPDUs	[21] MultiplePositioningProtocolPDUs	OPTIONAL,
	locationInfo	[22] LocationInfo	OPTIONAL }
-- The parameter locationMethod shall be included if and only if the molr-Type is set to value 
-- deCipheringKeys or assistanceData.
-- The parameter gpsAssistanceData shall be included if and only if the molr-Type is set to value 
-- assistanceData and locationMethod is set to value assistedGPS or assistedGPSandGANSS.
-- The parameter ganssAssistanceData shall be included if and only if the molr-Type is set to value 
-- assistanceData and locationMethod is set to value assistedGANSS or assistedGPSandGANSS.
-- supportedGADShapes shall not be included for deferred MO-LR initiation or deferred MO-LR or MT-LR
-- responses 
-- multiplePositioningProtocolPDUs may only be included for E-UTRAN access for an EPC-MO-LR.
-- locationMethod shall not be included for E-UTRAN access.
-- gpsAssistanceData shall not be included for E-UTRAN access.
-- velocityEstimate shall not be included for E-UTRAN access.
-- periodicLDRInfo shall not be included for E-UTRAN access.
-- locationUpdateRequest shall not be included for E-UTRAN access.
-- sequenceNumber shall not be included for E-UTRAN access.
-- mo-lrShortCircuit shall not be included for E-UTRAN access.
-- ganssAssistanceData shall not be included for E-UTRAN access.
-- locationInfo shall be included if available for E-UTRAN access for a periodic and triggered
-- event report.

<<TS29.002-h10, clause 17.7.8>>
……
LCSServiceTypeID ::= INTEGER (0..127)
	-- the integer values 0-63 are reserved for Standard LCS service types
	-- the integer values 64-127 are reserved for Non Standard LCS service types
……
	-- the integer values 64-127 are reserved for Non Standard LCS service types

-- Standard LCS Service Types
emergencyServices	LCSServiceTypeID ::= 0
emergencyAlertServices	LCSServiceTypeID ::= 1
personTracking	LCSServiceTypeID ::= 2
fleetManagement	LCSServiceTypeID ::= 3
assetManagement	LCSServiceTypeID ::= 4
trafficCongestionReporting	LCSServiceTypeID ::= 5
roadsideAssistance	LCSServiceTypeID ::= 6
routingToNearestCommercialEnterprise	LCSServiceTypeID ::= 7
navigation	LCSServiceTypeID ::= 8
	--this service type is reserved for use in previous releases
citySightseeing	LCSServiceTypeID ::= 9
localizedAdvertising	LCSServiceTypeID ::= 10
mobileYellowPages	LCSServiceTypeID ::= 11 
trafficAndPublicTransportationInfo	LCSServiceTypeID ::= 12
weather	LCSServiceTypeID ::= 13
assetAndServiceFinding	LCSServiceTypeID ::= 14
gaming	LCSServiceTypeID ::= 15
findYourFriend	LCSServiceTypeID ::= 16
dating	LCSServiceTypeID ::= 17
chatting	LCSServiceTypeID ::= 18
routeFinding	LCSServiceTypeID ::= 19
whereAmI	LCSServiceTypeID ::= 20

-- The values of LCSServiceTypeID are defined according to 3GPP TS 22.071.

……

<<TS22.071-g00, clause 3.2>>
Service Identifier: A service provided by an LCS Client is identified by a Service Identifier. One LCS client may have one or more services. The combination of the LCS client Identifier and the Service Identifier constitutes a unique identification of a service.

[bookmark: _Toc430873714]<<TS22.071-g00, clause 4.8.1>>
The user may wish to differentiate between privacy requirements even with one LCS Client, depending on which service the user requests from this LCS client or which service the LCS client offers to the user.
The users shall be able to allow or deny their location information to be given to LCS clients providing an indicated type of service. The user could e.g. allow all dating type services to get location information but decline other types of services to get the user’s location. The location request message issued by the LCS client may include a service identity, and the LCS Server may interpret that the indicated service belongs to a certain Service Type. The subscriber shall be able to define and set privacy rules based on service type, so that services belonging to that service type shall be handled according to the corresponding service type privacy setting. 
It shall be possible to verify that the service type indicated by the LCS client is correct. The service type privacy check may be done by the LCS server or by the user of the target mobile.
The LCS Server shall be aware of what service types a certain LCS Client supports. The LCS Server shall map the service identity given by the LCS client to a service type, as described below. The PLMN operator defines to what service type the given service identity belongs to.
……

* * * End of Information * * * *
