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1.
 Introduction

Content is provided here for the clause on Architecture Model and Concepts for TS 23.273.
2.
Proposed Changes to TS 23.273
**** FIRST CHANGE ****

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".
[r1]
3GPP TS 22.071: "Technical Specification Group Systems Aspects; Location Services (LCS)".
[r2]
3GPP TS 23.271: “Functional stage 2 description of Location Services (LCS)”.
[r3]
3GPP TS 43.059: "Functional Stage 2 description of Location Services in GERAN".

[r4]
3GPP TS 23.305: “Stage 2 functional specification of User Equipment (UE) positioning in UTRAN”.
[r5]
3GPP TS 36.305: "Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN".
[r6]
3GPP TS 23.032: "Universal Geographical Area Description (GAD)".
[r7]
3GPP TS 38.305: “Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN”.
[r8]
3GPP TS 23.167: "IP Multimedia Subsystem (IMS) emergency sessions".
 
[r10]
3GPP TS 24.501: “Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3”.
[r11]
3GPP TS 29.572: ”5G System; Location Management Services; Stage 3”.
[r12]
OMA MLP TS: "Mobile Location Protocol", [http://www.openmobilealliance.org].
[r13]
OMA RLP TS: "Roaming Location Protocol", [http://www.openmobilealliance.org].
[r14]
3GPP TS 38.455: “NG-RAN; NR Positioning Protocol A (NRPPa)”.
[r15]
3GPP TS 29.518: “5G System; Access and Mobility Management Services; Stage 3”.
**** NEXT CHANGE ****
3.2
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]. 

GMLC
Gateway Mobile Location Centre
HGMLC
Home GMLC
LCS
LoCation Services
LRF
Location Retrieval Function
MO-LR
Mobile Originated Location Request

MT-LR
Mobile Terminated Location Request

NI-LR
Network Induced Location Request

TNAN
Trusted Non-3GPP Access Network

UNAN
Untrusted Non-3GPP Access Network
VGMLC
Visited GMLC
**** NEXT CHANGE ****
4
Architecture Model and Concepts

4.1
General Concepts

A general description of location services and service requirements are given in the specification TS 22.071 [r1]. Support of location services for GERAN, UTRAN and E-UTRAN access networks is described in TS 23.271 [r2], TS 43.059 [r3], TS 25,305 [r4] and TS 36.305 [r5]. 
The positioning of a UE can be supported by RAT dependent position methods, which rely on 3GPP RAT measurements obtained by a target UE and/or on measurements obtained by an Access Network of 3GPP RAT signals transmitted by a target UE. Positioning of a UE can also be supported by RAT independent position methods which rely on non-3GPP RAT measurements and non-RAT measurements obtained by a UE and/or on measurements obtained by an Access Network of non-3GPP RAT signals transmitted by a target UE.
Location information for a target UE may be requested by and reported to an LCS client (or application) external to a PLMN, or a client (e.g. an NF) within a PLMN including the target UE itself. Location information may include a location estimate for a target UE together with a time of applicability. A location estimate may be geodetic and comprise location coordinates with an optional uncertainty and confidence, as defined in TS 23.032 [r6]. A location estimate may alternatively be expressed in civic form. The velocity of the UE may be optionally returned in a format specified in TS 23.032 [r6]. The accuracy of a location estimate and a delay in obtaining and returning it may be specified by an LCS client via an LCS Quality of Service (QoS).
For location requests from external LCS clients, privacy support shall be enabled using subscriber LCS privacy profile in an HPLMN. Additionally, UEs may optionally support privacy notification and verification on behalf of a user. Privacy override is also supported for regulatory LCS services according to local regulation.
The capabilities of a target UE to support LCS may be signalled by the UE to a serving PLMN at the AS, NAS and application (positioning protocol) levels to enable use of position methods supported by the UE. 
4.x
Types of Location Request

4.x.1
Network Induced Location Request (NI-LR)

With a Network Induced Location Request (NI-LR), a serving AMF for a UE initiates location of the UE for some regulatory service (e.g. an emergency call from the UE).
4.x.2
Mobile Terminated Location Request (MT-LR)

With a Mobile Terminated Location Request (MT-LR), an LCS client external to or internal to a serving PLMN sends a location request to the PLMN (which may be the HPLMN or VPLMN) for the location of a target UE

4.x.3
Mobile Originated Location Request (MO-LR)

With a Mobile Originated Location Request (MO-LR), a UE sends a request to a serving PLMN for location related information for the UE
4.x.4
Immediate Location Request

With an immediate location request, an LCS client sends or instigates a location request for a target UE (or group of target UEs) and expects to receive a response containing location information for the target UE (or group of target UEs) within a short time period which may be specified using QoS. An immediate location request may be used for an NI-LR. MT-LR or MO-LR.
4.x.5
Deferred Location Request

With a deferred location request, an LCS client sends a location request to a PLMN for a target UE (or group of target UEs) and expects to receive a response containing location information for the target UE (or group of target UEs) at some future time (or times), which may be associated with specific events associated with the target UE (or group of target UEs). In this version of the specification, only deferred location requests for an MT-LR are supported.
4.x.5.1
Types of event

The following types of event are defined for a deferred location request. 

a)
UE available: Any event in which the 5GCN has established a contact with the UE. This event is considered to be applicable when the UE is temporarily unavailable due to inaction by the user, or for temporarily loss of radio connectivity or IMSI detach and so on. The UE Available event only requires one response to an LCS client and after this response, the UE Available event is concluded.

b)
Area: An event where the UE enters. leaves or remains within a pre-defined geographical area. Only one type of area event may be defined (i.e. entering, leaving or remaining within the area). The LCS client may define the target area as a geographical area, as an E.164 country code for a geographic area, as a PLMN identity or as a geopolitical name of an area. The PLMN may translate and define the target area as the identities of one or more radio cells, tracking areas, country code or PLMN identity. The area event may be reported one time only, or multiple times. The area event report shall contain an indication of the event occurrence. The location estimate may be included in the report. If an area event is detected by the UE but an event report cannot be sent (e.g. because the UE cannot access the network or due to a minimum reporting interval), a report shall be sent later when possible irrespective of whether the area event still applies for the current UE location. Area event reporting is controlled by a minimum and a maximum reporting time. The minimum reporting time defines the minimum allowed time between successive area events. The maximum reporting time defines the maximum time between successive reports. When a UE sends a report due to expiration of the maximum reporting time, the UE indicates expiration of the maximum reporting time as the trigger event. The maximum reporting time enables the LCS client and H-GMLC to remain aware of continuing support by the UE for the area event (e.g. to detect if area event reporting may have been aborted due to UE power off).

c)
Periodic Location: An event where a defined periodic timer expires in the UE and activates a location report. If a periodic event is detected by the UE but an event report cannot be sent (e.g. because the UE cannot access the network temporarily), a report shall be sent later when possible and the periodic timer for the next event shall then be started. The reporting duration for periodic location shall equal the requested number of reports multiplied by the periodic interval even when reports are delayed.

d)
Motion: An event where the UE moves by more than some predefined straight line distance from a previous location. The motion event may be reported one time only, or multiple times. The motion event report shall contain an indication of the event occurrence. A location estimate may be included in the report if requested by the LCS client. For successive motion event reports, motion is determined relative to the UE location corresponding to the immediately preceding event report (including an event report triggered by expiration of the maximum reporting time). If a motion event is detected by the UE but an event report is deferred (e.g. because the UE cannot access the network temporarily), a report shall be sent later when possible irrespective of whether the motion event still applies to the current UE location. Motion reporting is controlled by a minimum and a maximum reporting time. The minimum reporting time defines the minimum allowed time between successive event reports. The maximum reporting time defines the maximum time between successive reports. When a UE sends a report due to expiration of the maximum reporting time, the UE indicates expiration of the maximum reporting time as the trigger event. The maximum reporting time enables the LCS client and H-GMLC to remain aware of continuing support by the UE for the motion event (e.g. to detect if motion event reporting may have been aborted due to UE power off).

e)
Other events are FFS.
4.2
Architectural Reference Model

4.2.1
Non-roaming reference architecture
Figure 4.2.1-1 shows an architectural reference model for 5GS LCS for a non-roaming UE in reference point representation.
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Figure 4.2.1-1: Non-roaming reference architecture for Location Services in reference point representation

NOTE: (NG-R)AN represents NG-RAN, trusted non-3GPP access or untrusted non-3GPP access.
Figure 4.2.1-2 shows an architectural reference model for 5GS LCS for a non-roaming UE in SBI representation.
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Figure 4.2.1-2: Non-roaming reference architecture for Location Services in SBI representation


















4.2.2
Roaming reference architecture




Figure 4.2.2-1 shows an architectural reference model for 5GS LCS for a roaming UE in reference point representation.
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Figure 4.2.2-1: Roaming reference architecture for Location Services in reference point representation

NOTE: (NG-R)AN represents NG-RAN, trusted non-3GPP access or untrusted non-3GPP access.
Figure 4.2.2-2 shows an architectural reference model for 5GS LCS for a roaming UE in SBI representation.
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Figure 4.2.2-2: Roaming reference architecture for Location Services in SBI representation










4.3
Functional description of LCS per network function
4.3.1
Access Network

The Access Network is involved in the handling of various positioning procedures including positioning of a target UE, provision of location related information not associated with a particular target UE and transfer of positioning messages between an AMF or LMF and a target UE.
In this version of the specification, location services are supported for NG-RAN, trusted non-3GPP access and untrusted non-3GPP access.
The LCS specific functionalities of the radio access network elements are specified in TS 38.305 [r7] for NG-RAN.

4.3.2
LCS Clients, Application Functions and Network Functions
AFs and NFs may access LCS services from a GMLC in the same trust domain using the Ngmlc interface or Event Exposure with location information from an AMF in the same trust domain using the Namf interface.
LCS Clients may access LCS services from a GMLC (e.g. HGMLC) using the Le reference point.

AFs may access LCS services from an NEF using the N33 reference point.
4.3.3
Gateway Mobile Location Centre, GMLC

The Gateway Mobile Location Centre (GMLC) contains functionality required to support LCS. In one PLMN, there may be more than one GMLC.

A GMLC is the first node an external LCS client accesses in a PLMN (i.e. the Le reference point is supported by the GMLC). AFs and NFs may access GMLC directly or via NEF. The GMLC may request routing information and/or target UE privacy information from the UDM via the Nudm interface. After performing authorization of an external LCS Client and verifying target UE privacy, a GMLC forwards a location request to either a serving AMF using the Namf interface or to a GMLC in another PLMN using the Ngmlc interface in the case of a roaming UE.
The target UE's privacy profile settings shall always be checked in the UE's home PLMN prior to delivering a location estimate. 
The "Visited GMLC" (VGMLC) is the GMLC, which is associated with the serving node of the target UE.

The "Home GMLC" (HGMLC) is the GMLC residing in the target UE's home PLMN, which is responsible for the control of privacy checking of the target UE.
Additional functions which may be performed by a GMLC to support location services include the following.

-
At an HGMLC, select the serving AMF for a target UE when there is more than one serving AMF.
-
At an HGMLC, determine whether to attempt a second location request for a target UE from a different AMF when location information returned by a first AMF does not meet QoS requirements and there is more than one serving AMF.
-
At an HGMLC, support location requests from an external client or NEF for a 5GC-MT-LR and deferred 5GC-MT-LR for periodic, triggered and UE available location events.
-
At an HGMLC, forward location requests for a roaming UE to a VGMLC or serving AMF in the VPLMN based on deployment configurations.
-
At an HGMLC, receive event reports from a VGMLC or LMF for a deferred 5GC-MT-LR for periodic or triggered location and return to an LCS Client or NEF.
-
At an HGMLC, support cancelation of a periodic or triggered location.
-
At a VGMLC, receive location requests from an HGMLC for a roaming UE and forward to a serving AMF.
-
At an VGMLC, receive event reports from an LMF for a deferred 5GC-MT-LR for periodic or triggered location for a roaming UE and forward to an HGMLC.
4.3.4
Location Retrieval Function, LRF

The Location Retrieval Function (LRF) may be collocated with a GMLC or separate and is responsible for retrieving or validating location information, providing routing and/or correlation information for a UE which has initiated an IMS emergency session. The information is provided by an LRF to an E-CSCF. For more details, refer to TS 23.167 [r8].

4.3.5
UE

A target UE may support positioning according to four different modes: 
-
UE assisted mode (the UE obtains location measurements and sends the measurements to another entity (e.g. an LMF) to compute a location); 
-
UE based mode (the UE obtains location measurements and computes a location estimate making use of assistance data provided by serving PLMN);  
-
standalone mode (the UE obtains location measurements and computes a location estimate without making use of assistance data provided by serving PLMN); 
-
network based mode (a serving PLMN obtains location measurements of signals transmitted by a target UE and computes a location estimate). 
NOTE: The transmission of UE signals for network based mode may or may not be transparent to the UE. 
Positioning procedures used by a UE for NG-RAN access are described in TS 38.305 [r7].  
A limited set of UE positioning capabilities can be transferred to the 5GCN during registration of the UE as described in TS 24.501 [r10]. Some of these positioning capabilities may be transferred subsequently to an LMF as described in TS 29.572 [r11]. UE positioning capabilities may also be transferred directly to a location server (e.g. LMF) as described in TS 36.355 [r9].
Additional functions which may be supported by a UE to support location services include the following.

-
Support location requests received from a network for 5GC-MT-LR, 5GC-NI-LR or a deferred 5GC-MT-LR for periodic or triggered location.
-
Support location requests to a network for a 5GC-MO-LR.
-
Support privacy notification and verification for a 5GC-MT-LR or deferred 5GC-MT-LR for periodic or triggered location.

-
Send updated privacy requirements to a serving AMF (for transfer to a UDR via UDM).

-
Support periodic or triggered location reporting to an LMF.

-
Support change of a serving LMF for periodic or triggered location reporting.

-
Support cancelation of periodic or triggered location reporting.
-
Support multiple simultaneous location sessions.

4.3.6
UDM
The UDM contains LCS subscriber LCS privacy profile and routing information. The UDM is accessible from a GMLC or NEF via the Nudm interface.
 4.3.7
Access and Mobility Management Function, AMF
The AMF contains functionality responsible for managing positioning for a target UE for all types of location request. The AMF is accessible to the GMLC and NEF via the Namf interface, to the RAN via the N2 reference point and to the UE via the N1 reference point.
Functions which may be performed by an AMF to support location services include the following.

-
Initiate an NI-LR location request for a UE with an IMS emergency call.
-
Receive and manage location requests from a GMLC for a 5GC-MT-LR and deferred 5GC-MT-LR for periodic, triggered and UE available location events.
-
Receive and manage location requests from a UE for a 5GC-MO-LR.
-
Receive and manage Event Exposure request for location information from a NEF.
-
Select an LMF, optionally taking into account UE access type(s), serving AN node, network slicing, QoS, LCS Client type, RAN configuration information, LMF capabilities, LMF load. LMF location, indication of either a single event report or multiple event reports, duration of event reporting.


-
Receive updated privacy requirements from a UE and transfer to a UDR via UDM.

-
Support cancelation of periodic or triggered location reporting for a target UE.

-
Support change of a serving LMF for periodic or triggered location reporting for a target UE.
4.3.8
Location Management Function, LMF
The LMF manages the overall co-ordination and scheduling of resources required for the location of a UE that is registered with or accessing 5GCN. It also calculates or verifies a final location and any velocity estimate and may estimate the achieved accuracy. The LMF receives location requests for a target UE from the serving AMF using the Nlmf interface. The LMF interacts with the UE in order to exchange location information applicable to UE assisted and UE based position methods and interacts with the NG-RAN, N3IWF or TNAN in order to obtain location information.
Additional functions which may be performed by an LMF to support location services include the following.

-
Support a request for a single location received from a serving AMF for a target UE.
-
Support a request for periodic or triggered location received from a serving AMF for a target UE.
-
Determine position methods based on UE and PLMN capabilities, QoS and LCS Client type.
-
Report UE location estimates directly to a GMLC for periodic or triggered location of a target UE.
-
Support change of a serving LMF for periodic or triggered location reporting.
-
Support cancelation of periodic or triggered location for a target UE.
4.3.9
Network Exposure Function, NEF
An NEF provides a means of accessing location services by an external AF or internal AF. AFs access location services from an NEF using an API. Depending on QoS requirements, an NEF can forward a location request to a GMLC or request an event exposure for location information from serving AMF (optionally via a UDM). When event exposure via AMF is used, an NEF may request routing information and/or target UE privacy information from the UDM via the Nudm interface. 

Additional functions which may be performed by an NEF to support location services include the following.

-
Support location requests from an AF for immediate location and for deferred periodic and triggered location events.

-
Select the serving AMF for a target UE when there is more than one serving AMF

-
Determine whether to attempt a second location request for a target UE from a different AMF when location information returned by a first AMF does not meet QoS requirements and there is more than one serving AMF.
4.3.10
Unified Data Repository, UDR
The UDR contains privacy data information for target UEs and may be updated by a serving AMF via UDM with new privacy information received from a UE.
4.4
Reference Points to Support Location Services
4.4.1
Le Reference Point 
The Le reference point supports location requests sent by an LCS Client to a GMLC or LRF. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


The Le reference point may be supported using the Mobile Location Protocol (MLP) defined by OMA [r12].
4.4.2
NLr Reference Point 
The NLr reference point supports location requests forwarded by an HGMLC to an VGMLC. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



4.4.3
N1 Reference Point 
The N1 reference point supports transfer of supplementary services messages between a serving AMF and target UE to support privacy notification and verification and change of UE privacy preference. The N1 reference point also supports transfer of positioning protocol messages and location event reports between a target UE and an LMF via a serving AMF. All messages sent over the N1 reference point for support of location services are encapsulated in NAS Transport messages as defined in TS 24.501 [r10]. 
4.4.4
N2 Reference Point 
The N2 reference point supports transfer of positioning messages, via an AMF, between an LMF and a RAN node, or N3IWF in the case of untrusted non-3GPP access. Positioning messages relevant to the N2 interface are defined in TS 38.455 [r14].
4.4.5
NLc Reference Point 
The NLc reference point supports transfer of messages related to charging between an HGMLC and a CHF.

4.4.6
NLe Reference Point 
The NLe reference point supports location requests sent by an NEF or other NF to a GMLC. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


4.4.7
NLg Reference Point 
The NLg reference point supports location requests sent by a GMLC to a serving AMF for a target UE. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	



Messages for the NLg reference point are defined in 3GPP TS 29.518 [r15].
4.4.8
NLh Reference Point 
The NLh reference point supports queries from an HGMLC to a UDM for privacy subscription information for a target UE and routing information for a target UE.
4.4.9
NLn Reference Point 
The NLn reference point supports queries from an NEF to a serving AMF for the location of a target UE.
Messages for the NLn reference point are defined in 3GPP TS 29.518 [r15].
4.4.10
NLs Reference Point 
The NLs reference point supports location requests for a target UE sent from a serving AMF for the target UE to an LMF. Location requests are supported for immediate location and for deferred location for periodic or triggered location events.
Messages for the NLs reference point are defined in in 3GPP TS 29.518 [r15] and TS 29.572 [r11].

4.4.11
NLu Reference Point 
The NLu reference point supports queries from an NEF to a UDM for privacy subscription information for a target UE and routing information for a target UE. The NLu interface also supports a request from an NEF to a UDM to forward a location request from the NEF to a serving AMF for the target UE.
**** END OF CHANGE ****
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