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	Reason for change:
	A GMLC is normally configured with at least one GMLC Number, which is an ISDN number and used to indicate the serving scope for a batch of UEs.

In MO-LR procedure, the UE may include the address of the GMLC (i.e. mlc-numer IE, which exactly points to the GMLC Number) through which the LCS client or AF (via NEF) should be accessed, if the MO-LR is towards the LCS client or AF, as specified in the 3GPP TS23.273 clause 6.2. 

As specified in TS24.171 and TS24.080, the UE includes mlc-number (i.e. an ISDN address) in the MO-LR request.

In EPS, when the MME gets UE subscription information from the HSS, a list of the GMLC-Number (of H-GMLC) is included in the LCS-Info AVP. Thus, on receiving MO-LR request, the MME uses the mlc-number provided by the UE and UE subscription info from the HSS to determine the target GMLC.

In 5GC, when the AMF receives 5GC-MO-LR request from the UE, the AMF sends Ngmlc_Location_LocationUpdate request to the V-GMLC, carrying the H-GMLC address (IPv4/v6 address). It means that, the AMF should derive the H-GMLC address from the UE provided mlc-number.

To allow the AMF to select correct H-GMLC when it receives mlc-number from the UE, two possible ways can be considered:
1) Configure the GMLC-Number in the GMLC profile in the NRF. Such configuration can be applied to a batch of UEs which use the same GLMC-Number;
2) Configure the GMLC-Number in the UE subscription in UDM, i.e. in LcsMoData data structure. Such configuration is per UE basic.

It is proposed to adopt the two solutions, and let operators determine which way to be used.
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* * * First Change * * * *
[bookmark: _Toc24937539][bookmark: _Toc33962354][bookmark: _Toc42883116][bookmark: _Toc49732984][bookmark: _Toc56684841][bookmark: _Toc74948213][bookmark: _Toc24937698][bookmark: _Toc33962513][bookmark: _Toc42883275][bookmark: _Toc49733143][bookmark: _Toc56685000][bookmark: _Toc74948374][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 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
[5]	3GPP TS 29.501: "5G System; Principles and Guidelines for Services Definition; Stage 3".
[6]	3GPP TS 29.518: "5G System; Access and Mobility Management Services; Stage 3".
[7]	3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces; Stage 3".
[8]	ECMA-262: "ECMAScript® Language Specification", https://www.ecma-international.org/ecma-262/5.1/.
[9]	IETF RFC 7540: "Hypertext Transfer Protocol Version 2 (HTTP/2)".
[10]	OpenAPI Initiative, "OpenAPI 3.0.0 Specification", https://github.com/OAI/OpenAPI-Specification/blob/master/versions/3.0.0.md.
[11]	IETF RFC 7807: "Problem Details for HTTP APIs".
[12]	3GPP TS 23.003: "Numbering, Addressing and Identification".
[13]	IETF RFC 6902: "JavaScript Object Notation (JSON) Patch".
[14]	IETF RFC 6901: "JavaScript Object Notation (JSON) Pointer".
[15]	3GPP TS 33.501: "Security architecture and procedures for 5G system".
[16]	IETF RFC 6749: "The OAuth 2.0 Authorization Framework".
[17]	IETF RFC 3986: "Uniform Resource Identifier (URI): Generic Syntax".
[18]	IETF RFC 4122: "A Universally Unique IDentifier (UUID) URN Namespace".
[19]	IETF RFC 7232: "Hypertext Transfer Protocol (HTTP/1.1): Conditional Requests".
[20]	IETF RFC 7234: "Hypertext Transfer Protocol (HTTP/1.1): Caching".
[21]	3GPP TS 29.244: "Interface between the Control Plane and the User Plane Nodes; Stage 3".
[22]	IETF RFC 8259: "The JavaScript Object Notation (JSON) Data Interchange Format".
[23]	IETF RFC 2782: "A DNS RR for specifying the location of services (DNS SRV)".
[24]	IETF RFC 7515: "JSON Web Signature (JWS)".
[25]	IETF RFC 7519: "JSON Web Token (JWT)".
[26]	W3C HTML 4.01 Specification, https://www.w3.org/TR/2018/SPSD-html401-20180327/.
[27]	3GPP TS 23.527: "5G System; Restoration Procedures; Stage 2".
[28]	3GPP TS 29.513: "5G System; Policy and Charging Control signalling flows and QoS parameter mapping; Stage 3".
[29]	3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".
[30]	IETF RFC 1952: "GZIP file format specification version 4.3".
[31]	3GPP TR 21.900: "Technical Specification Group working methods".
[32]	3GPP TS 29.520: "5G System; Network Data Analytics Services; Stage 3".
[33]	3GPP TS 29.572: "5G System; Location Management Services; Stage 3".
[34]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".
[35]	3GPP TS 29.517: "Application Function Event Exposure Service".
[36]	3GPP TS 29.503: "Unified Data Management Services".
[37]	3GPP TS 29.336: "Home Subscriber Server (HSS) diameter interfaces for interworking with packet data networks and applications".
[38]	IANA: "SMI Network Management Private Enterprise Codes", http://www.iana.org/assignments/enterprise-numbers.
[39]	Semantic Versioning Specification: https://semver.org
[40]	IETF RFC 7231: "Hypertext Transfer Protocol (HTTP/1.1): Semantics and Content"
[41]	IETF RFC 7694: "Hypertext Transfer Protocol (HTTP) Client-Initiated Content-Encoding"
[xx]	ITU-T Recommendation E.164: "The international public telecommunication numbering plan".
* * * Next Change * * * *
6.1.6.2.47	Type: GmlcInfo
Table 6.1.6.2.47-1: Definition of type GmlcInfo
	Attribute name
	Data type
	P
	Cardinality
	Description

	servingClientTypes
	array(ExternalClientType)
	C
	1..N
	This IE shall be present if the GMLC is dedicated to serve the listed external client type(s), e.g. emergency client. The NRF should only include this GMLC instance to NF discovery with "client-type" query parameter indicating one of the external client types in the list.

Absence of this IE means the GMLC is not dedicated to serve specific client types.

	gmlcNumbers
	array(string)
	O
	1..N
	This IE shall be present if the GMLC is configured with a number of GMLC Numbers.
When present, each item of the array shall carry an OctetString indicating the ISDN number of the GMLC in international number format as described in ITU-TRec E.164 [xx] and shall be encoded as a TBCD-string.



* * * Next Change * * * *
[bookmark: _Toc24937836][bookmark: _Toc33962656][bookmark: _Toc42883425][bookmark: _Toc49733293][bookmark: _Toc56685152][bookmark: _Toc74948528]A.2	Nnrf_NFManagement API
********TEXT SKIPPED********
    GmlcInfo:
      description: Information of a GMLC NF Instance
      type: object
      properties:
        servingClientTypes:
          type: array
          items:
            $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/ExternalClientType'
          minItems: 1
        gmlcNumers:
          type: array
          items:
            type: string
          minItems: 1
********TEXT SKIPPED********

* * * End of Changes * * * *



* * * For Information * * * *
<<TS23.237, clause 5.1a, GMLC discovery and selection>>
More than one GMLC in the HPLMN can serve the location requests for a single UE. GMLC discovery and selection functionality is supported by AMF, LMF, NEF, LCS client and GMLC.
A LCS client may be configured with GMLC address(es). It may also determine the GMLC address by performing a DNS query.
A NEF, LMF, AMF or GMLC may be configured with GMLC address(es). Those NF may also query the NRF to get GMLC address(es). 
In the following scenarios, information about the GMLC instance may be provided by UE, in such case, this GMLC instance is used:
-	In the deferred MT-LR procedure, when UE reports the detected event to the AMF, it may also include the (H)GMLC address.
-	In the MO-LR procedure, when UE initiates the LCS service request, it may also include the (H)GMLC address if the location estimation is reported to the (H)GMLC.

<<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. 
……

<<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
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REGISTER
------------------------------------------------------------------------------------------------------------------------>
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<------------------------------------------------------------------------------------------------------------------------
(Return result = LCS-MOLR (velocityEstimate, add-LocationEstimate))
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<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))

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

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

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
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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>>
……
ISDN-AddressString ::= 
	AddressString (SIZE (1..maxISDN-AddressLength))
	-- This type is used to represent ISDN numbers.
……

GSN-Address ::= OCTET STRING (SIZE (5..17))
	-- Octets are coded according to TS 3GPP TS 23.003 [17]
……

<<TS29.272-h00, clause 7.3.85>>
The GMLC-Number AVP is of type OctetString. This AVP shall contain the ISDN number of the GMLC in international number format as described in ITU-T Rec E.164 [41] and shall be encoded as a TBCD-string. See 3GPP TS 29.002 [24] for encoding of TBCD-strings. This AVP shall not include leading indicators for the nature of address and the numbering plan; it shall contain only the TBCD-encoded digits of the address.
* * * End of Information * * * *
