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[bookmark: _Toc58920557][bookmark: _Toc122418048]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.
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[13]	OMA MLP TS: "Mobile Location Protocol", [http://www.openmobilealliance.org].
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[15]	3GPP TS 38.455: "NG-RAN; NR Positioning Protocol A (NRPPa)".
[16]	3GPP TS 29.518: "5G System; Access and Mobility Management Services; Stage 3".
[17]	3GPP TS 25.305: "Stage 2 functional specification of User Equipment (UE) positioning in UTRAN".
[18]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[19]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
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[26]	RFC 3261: "SIP: Session Initiation Protocol".
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[31]	3GPP TS 32.298: "Telecommunication management; Charging management; Charging Data Record (CDR) parameter description".
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[33]	3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces; Stage 3".
[34]	Void.
[35]	3GPP TS 29.122: "T8 reference point for Northbound APIs".
[36]	3GPP TS 24.571: "5G System (5GS); Control plane Location Services (LCS) procedures; Stage 3".
[37]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".
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[bookmark: _Toc122418063]4.2	Architectural Reference Model
[bookmark: _Toc58920572][bookmark: _Toc122418064]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.




Figure 4.2.1-1: Non-roaming reference architecture for Location Services in reference point representation
NOTE 1:	(R)AN represents NG-RAN, trusted non-3GPP access or untrusted non-3GPP access.
NOTE 2:	Reference point interface related to charging functionality is not shown in this specification.
Figure 4.2.1-2 shows an architectural reference model for 5GS LCS for a non-roaming UE in SBI representation.


Figure 4.2.1-2: Non-roaming reference architecture for Location Services in SBI representation
[bookmark: _Toc58920573][bookmark: _Toc122418065]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.




Figure 4.2.2-1: Roaming reference architecture for Location Services in reference point representation
NOTE 1:	(R)AN represents NG-RAN, trusted non-3GPP access or untrusted non-3GPP access.
NOTE 2:	Reference point interface related to charging functionality is not shown in this specification.
NOTE 3: UE user plane connection to LMF in HPLMN over Home Routed traffic is out of scope in this release
Figure 4.2.2-2 shows an architectural reference model for 5GS LCS for a roaming UE in SBI representation.


Figure 4.2.2-2: Roaming reference architecture for Location Services in SBI representation


* * * * Next change * * * *

[bookmark: _Toc58920584][bookmark: _Toc122418076]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 [9].
A limited set of UE positioning capabilities can be transferred to the 5GCN during registration of the UE as described in TS 24.501 [11]. Some of these positioning capabilities may be transferred subsequently to an LMF as described in TS 29.572 [12]. UE positioning capabilities may also be transferred directly to a location server (e.g. LMF).
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.
-	Support the reception of unciphered and/or ciphered assistance data broadcast by NG-RAN.
-	Support the reception of ciphering keys for the assistance data from the AMF.
-	Support handling of 5GC-MT-LR, 5GC-NI-LR, 5GC-MO-LR and deferred 5GC-MT-LR for periodic or triggered location over a user plane connection between UE and LMF.
-	Support user plane capability in registration procedures with AMF
-	Support pre-configuration or assistance from LMF to perform user plane positioning.
-	Support reporting of location events for a periodic or triggered 5GC-MT-LR over a user plane connection to an LCS Client or AF with periodic cumulative event reports being sent over control plane to the LMF, H-GMLC and LCS Client or AF.

* * * * Next change * * * *
[bookmark: _Toc122418077]4.3.6	UDM
The UDM contains LCS subscriber LCS privacy profile and routing information. The UDM is accessible from an AMF, GMLC or NEF via the Nudm interface.
Within UE’s subscription data, UDM also stores the tag showing whether UE is authorized to use user plane positioning with LMF/AF/LCS Client.

* * * * Next change * * * *

[bookmark: _Toc58920586][bookmark: _Toc122418078]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 or to know a UE geographical area with NR satellite access for PLMN selection verification.
-	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 an NEF.
-	Select an LMF.
-	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.
-	When assistance data is broadcast by 5GS in ciphered form, the AMF receives ciphering keys from the LMF and forwards to suitably subscribed UEs using mobility management procedures. 
-	Store UE Positioning Capability received from an LMF and send the UE Positioning Capability along with the received location request to an LMF. UE Positioning Capability includes the user plane positioning capability of the UE.
NOTE:	Details of UE Positioning Capability is defined in TS 37.355 [20].
-	Store user plane positioning capability of UE during registration phase and include it in the UE Positioning Capability along with the received location request to an LMF.
-	Query whether user plane positioning is authorized to UE from UDM and provide this information to LMF along with the received location request.

* * * * Next change * * * *

[bookmark: _Toc122418079]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.
The LMF shall determine the result of the positioning in geographical co-ordinates as defined in TS 23.032 [8] and/or in local co-ordinates as defined in TS 23.032 [8]. If requested and if available, the positioning result may also include the velocity of the UE. The coordinate type(s) is determined by LMF when receiving a location request, based on LCS Client type and supported GAD shapes. If the location request indicates regulatory LCS Client type the LMF shall determine a geographical location and optionally a location in local coordinates. For location request indicates a value added LCS Client type, the LMF may determine the UE location in local coordinates or geographical co-ordinates or both. If the supported GAD shapes is not received or Local Co-ordinates is not included in the supported GAD shapes, the LMF shall determine a geographical location.
NOTE 1:	Some RAT independent position methods (e.g. GNSS based position methods) can only determine a UE location in geographical co-ordinates. In such a case, the LMF may translate a UE location in geographical co-ordinates into a location in local co-ordinates when an origin for the local co-ordinates has known global coordinates. When an origin for the local co-ordinates does not have known global coordinates, position methods that can only determine a UE location in geographical co-ordinates cannot be used to determine a UE location in local co-ordinates.
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 type and number of position methods and procedures based on UE and PLMN capabilities, QoS, UE connectivity state per access type, LCS Client type, co-ordinate type and optionally service type and indication of requiring reliable UE location information.
-	Report UE location estimates directly to a GMLC for periodic or triggered location of a target UE.
-	Support cancelation of periodic or triggered location for a target UE.
-	Support the provision of broadcast assistance data to UEs via NG-RAN in ciphered or unciphered form and forward any ciphering keys to subscribed UEs via the AMF.
-	Support change of a serving LMF for periodic or triggered location reporting for a target UE.
-	Support of receiving stored UE Positioning Capability from AMF and support of providing updated UE Positioning Capability to AMF.
-	Map the UE location to a geographical area where the PLMN is or is not allowed to operate based on the request from AMF.
-	Support determination of a UE location at a scheduled location time.
-	Determine whether to use user plane or control plane for positioning.
-	Support handling of 5GC-MT-LR, 5GC-NI-LR, 5GC-MO-LR and deferred 5GC-MT-LR for periodic or triggered location over a user plane connection between UE and LMF.
Editor's note:	LMF functionality of user plan connection handling will be updated according to the protocol stack decision made by CT WG1 and SA WG3 groups.
-	Support collection of GNSS assistance data from AFs.
NOTE 2:	Country, area within a country, or an international area can be supported as different types of geographical area.
-	Decide whether to use user plane positioning after receiving the location request from serving AMF for a target UE.
-	Perform user plane positioning procedures with the UE.
-	Support a request for user plane reporting from a UE to an LCS Client or AF for a periodic or triggered 5GC-MT-LR. Subsequently, support the transfer of cumulative event reports from the target UE via control plane back to the H-GMLC and LCS Client or AF. Also support any request for assistance data received in a cumulative event report.

* * * * Next change * * * *
[bookmark: _Toc122418131]5.10	Support of Positioning over user plane connection
AF/LCS Client and LMF and UE may utilize a user plane connection to transfer supplementary services messages and LPP messages with UE. AF/LCS Client and LMF may influence user plane traffic as defined in clause 5.6.7 of TS 23.501. AF/LCS Client and LMF may provide guidance to PCF for determination of URSP rules. Based on URSP rules, UE may reuse or setup new PDU sessions for user plane positioning; UE may utilize the EASDF to resolve the correct user plane service address either by query or subscription. For instance, UE in local network may connect to local LMF inside the same (local) network. UE may also reuse existing or setup new user plane connections between itself and AF/LCS Client/LMF.
If LMF decides to use user plane the LMF should indicate the UE to use user plane for positioning with the information to establish a secure connection, and via this secure connection, position messages can be transferred between UE and the AF/LCS Client/LMF. The established user plane connection may be reused for subsequent user plane position messages transmission trigged by UE or LMF.
· The UE subscription data contains authorization attributes of user plane positioning.
· The authentication of the secure user plane positioning service is compliant with TS 33.310 [39].
Editor’s Note: The detailed attributes of authentication and authorization and related processes are defined by SA WG3.

* * * * Next change * * * *
[bookmark: _Toc122418134]5.13	Support of location service in PNI-NPN with signalling optimisation
Support of location service in PNI-NPN is based on the PNI-NPN description defined in clause 5.30.3 of TS 23.501 [18]. PNI-NPN architecture described in Annex C are supported.
Under the PNI-NPN architecture described in Annex C, the relevant Network Functions are defined as follows:
-	Local AMF, an AMF type function deployed in the local network, it supports:
[bookmark: MCCTEMPBM_00000021]-	Functionalities related to AMF service operation "NonUeN2MessageTransfer" within Namf_Communication service, defined in TS 29.518 [16].
-	Handling "UL and DL NON UE ASSOCIATED NRPPA TRANSPORT", defined in TS 38.413 [38].
NOTE 1:	Local AMF can support other functionalities defined in TS 23.501 [18].
NOTE 2:	It is assumed only one local AMF is deployed in the local network.
-	LMF, deployed in the local network, it supports:
-	Pre-configured with local AMF FQDN or communication address.
-	For DL UE associated NRPPa signalling, sends the signaling message to the serving AMF.
-	For DL NON UE associated NRPPa signalling, sends the signaling message to the local AMF.
-	For LPP signalling, LMF and UE exchange the LPP messages over serving AMF through control plane or over local area data network through user plane.
-	Reporting location result towards (local) GMLC using Nlmf_Location_EventNotify service operation.
NOTE 3:	Local LMF is serving LMF for the support of location service in PNI-NPN.
-	NG-RAN, deployed in the local network, it supports:
-	Pre-configured with local AMF FQDN or communication address.
-	Establishes TNL association with local AMF.
-	GMLC, deployed in the local network.
-	UE, receives the assistance data for secure user plane connection by NAS message, or over N6 through the local UPF/PSA (e.g., using UDP or SIP message) from LMF; it could also be pre-configured with assistance data for secure user plane connection in local network to keep secure connection information transferred inside the local network.
NOTE: it is implementation specific and depends on operator’s policy to decide how UE is notified with user plane positioning assistance data.
NOTE: Not all UEs in local network use local LMF. It depends on the decision of serving AMF as defined in clause 5.1.
When UE access the NG-RAN in the local network, during the registration procedure, NG-RAN selects the AMF in the public network. With appropriate configuration, local AMF cannot be selected as the serving AMF for the UE.
During the positioning procedure, if LMF determines network-based positioning method, the positioning procedure defined in clause 6.11.2 is used.
For both immediate MT-LR, and deferred MT-LR, when LMF determines UE location, LMF provides the UE location to GMLC, as defined in clause 6.3.1.

* * * * Next change * * * *

[bookmark: _Toc58920644][bookmark: _Toc122418145]6.4	LMF Change Procedure
The LMF Change procedure supports change of a serving LMF during a deferred 5GC-MT-LR procedure for periodic, or triggered location events as defined in clause 6.3.1. When a serving LMF is used for the procedure in clause 6.3.1, mobility of the target UE may lead to a change of serving AMF for which the original serving LMF is not suitable. For example, the serving LMF may be very remote from the new serving AMF leading to higher resource utilisation for AMF to LMF signalling or the LMF may not be configured with information (e.g. a cell database) for the current access network for the UE to enable location. In such a case, the serving LMF may need to change. Figure 6.4-1 shows a procedure to enable change of the serving LMF when a UE sends an event report as at step 25 in clause 6.3.1.


Figure 6.4-1: Change of serving LMF for periodic and triggered UE location events
Precondition:	Steps 1-23 in clause 6.3.1 have already been performed and steps 22-30 may have been performed or repeated. A serving LMF is used and the current serving LMF is LMF1.
1.	The UE performs a service request if needed as for step 24 in clause 6.3.1.
2.	The UE sends a NAS Transport message containing a supplementary services event report message to the serving AMF. The NAS Transport message includes a deferred routing identifier indicating LMF1. Step 2 corresponds to part of step 25 for clause 6.3.1.
3.	Based on operator configuration and policy, the AMF may evaluate and determine that LMF1 is unsuitable or unable to support location for the current UE access network or serving cell and determines LMF2 as being a more suitable LMF. AMF may already have LMF2 information e.g. from previous NRF discovery or locally configured, otherwise AMF queries NRF and in response may get a set of LMF profiles. AMF selects new LMF (i.e. LMF2 in this case) for the current UE location based on LMF service area (consisting of one or more TA(s)) and also other information as listed in clause 5.1.
4.	The AMF invokes the Namf_Communication_N1MessageNotify service operation towards LMF1. The service operation includes the event report received in step 2. If the AMF determined in step 3 that a new LMF2 should be used, it indicates that to the LMF1 as well.
5.	If the AMF did not indicate a new LMF in step 4, based on the operator configuration and policy, LMF1 may evaluate and determine that it is unsuitable or unable to support location for the current UE access network or serving cell and determines LMF2 as being a more suitable LMF. LMF1 may already have LMF2 information e.g. from previous NRF discovery or locally configured, otherwise LMF1 queries NRF and in response may get a set of LMF profiles. LMF1 selects new LMF (i.e. LMF2 in this case) for the current UE location based on LMF service area (consisting of one or more TA(s)) and other information as listed in clause 5.1.
6.	LMF1 invokes an Nlmf_Location_LocationContextTransfer Request service operation towards LMF2 to provide the current location context of the UE and includes the event report message received in step 4. The service operation includes the AMF identity and all the information originally received by LMF1 for the periodic or triggered location request either from the AMF according to the procedure in clause 6.3.1 or from an earlier serving LMF according to this procedure. The service operation may also include the current status of event reporting (e.g. the number of event reports so far received from the UE and/or the duration of event reporting so far) and may include location related information for the UE such a previous location estimate and the timestamp of the location estimate (if available) or location measurements.7.	LMF2 informs LMF1 of the location context transfer operation results. LMF1 then releases all resources for the procedure.
8.	LMF2 invokes the Namf_Communication_N1N2MessageTransfer service operation towards the AMF to request the transfer of a supplementary services Event Report Acknowledgment message to the UE. The Event Report Acknowledgment indicates a change of LMF and includes a deferred routing identifier indicating LMF2.
9.	The AMF forwards the Event Report Acknowledgment to the UE in a NAS Transport message. The AMF also informs the LMF2 of the result of the delivery of the Event Report Acknowledgement.
10.	If a location estimate is needed for event reporting, LMF2 may perform positioning of the UE and determines the UE location as at step 27 in clause 6.3.1. The rest of the procedure in clause 6.3.1 then continues from step 28 with LMF2 retaining state information to enable support of subsequent event reports from the UE.
NOTE: 	It is not mandatory that both LMF1 and LMF2 make same user plane positioning. LMF1 and LMF2 make decisions to choose use plane positioning with UE independently. For instance, when LMF1 has performed user plane with UE, after changed to LMF2, LMF2 may decide to use only control plane (due to its capability, etc).
NOTE:	As defined in clause 6.10.3, if User Plane (SUPL) Location Protocol [bb] is used on the source (LMF) side, then the current procedure for location continuity in TS 23.271 [4] can be used.


* * * * Next change (all new)* * * *

6.11.x	User Plane Positioning procedures between LMF and UE
User plane positioning procedure applies to UE positioning, including step 8 of clause 6.1.1, step 12 of clause 6.1.2, step 2 of clause 6.1.3, step 5 of clause 6.2, step 15 and 27 of clause 6.3.1, step 3 of claues 6.10.1, step 4 of clause 6.10.2, step 2 of clause 6.10.4, etc.
Figure 6.11.x-1 shows a procedure which may be used by an LMF to support user plane positioning with UE. The procedure may be using LPP protocol in TS 37.355 [20] between the LMF and NG-RAN. Before the user plane procedures, UE should have included its user plane capability in its registration process and it has URSP rule for the PDU session of the user plane connection.


Figure 6.11.x-1: User Plane procedures between LMF and UE

1.	LCS session setup as defined in clause 6.1, 6.2, 6.3 and 6.10.
2.	The AMF invokes the Nlmf_Location_DetermineLocation service operation towards the LMF. To support user plane positioning, AMF may take UE user plane capability, whether UE is authorized to use user plane, the UE’s identity information may also include UE IP and/or SIP address.
NOTE 1: AMF may store these extra parameters in UE context or query UDM/BSF to fetch the information.
3.	LMF makes decision whether to use user plane positioning with UE. In some cases, e, g. some regulatory sessions, LMF may use user plane positioning when the UE is capable but not authorized for user plane.
· LMF may decide to use user plane positioning before any LPP sessions with the UE.
· LMF may also decide to use user plane positioning after some LPP sessions with the UE.
NOTE 2:	It is implementation specific when and how LMF decides to use user plane during the LCS session (between step 2 and step 8).
4.	LMF notifies the UE with assistance information to setup user plane connection. The assistance information may take the LMF address and security attributes/parameters for secure connection. When UE is pre-configured with sufficient information to setup/reuse the secure user plane connections, the notification message could have empty parameters (i.e., without LMF address or security attributes).
4.a	LMF could send notification over UDP/IP or SIP message to UE. This could be applicable in cases (like PNI NPN) that information to setup the secure user plane should not be revealed outside the local area data network.
4.b.1	Alternatively, LMF could send Namf_Communication_N1N2Transfer to AMF with same assistance
4.b.2	AMF forward the assistance information to UE via a DL NAS TRANSPORT message
5. This step can be skipped if UE is preconfigured sufficient information to setup the secure user plane connection. When assistance information is available to UE:
5.a.1~5.a.2	UE may use DNS to connect to different (e.g., LMF in public or local network) LMF. For instance, EASDF/DNS resolver may reply LMF instance in public or local data network according to UE’s public or local address as per clause 6.2 of TS 23.548.
NOTE 3: as defined in clause 5.2.1 in TS 23.548, UE may also subscribe to DNS resolver for the update of user plane service address.
5.b		UE could also be pre-configured or assisted with direct LMF (e.g., IP) address, UE may choose an existing (previously setup) user plane connection, or setup a new PDU session and/or user plane connection based on URSP and/or related settings.
NOTE 4:	Even after the user plane decision, LMF may still reject the user plane connection during the secure user plane connection setup phase. It is implementation specific, for instance, LMF may reject UE connection from certain source addresses.
6. UE chooses an existing (previously setup) user plane connection, or setup a new PDU session and/or user plane connection based on URSP and/or related settings
7. LMF LPP session with UE. LMF may also perform NRPPa session with RAN node(s) alongside the LPP session.
NOTE 5: LMF may report location result towards (local) GMLC using Nlmf_Location_EventNotify service operation.
8. LMF replies the Nlmf_Location_DetermineLocation request as defined in clause 6.1, 6.2, 6.3 and 6.10.
NOTE 6: it is implementation specific that UE and LMF may keep the user plane connection to be reused in successive sessions or tear it down after step 8.
Editor's note:	Suitable security attributes/parameters needs to be determined by SA WG3. The type of user plane protocol needs to be determined at stage 3.



* * * * Next change * * * *

[bookmark: _Toc58920686][bookmark: _Toc122418197]8.3.2.2	Nlmf_Location_DetermineLocation service operation
Service operation name: Nlmf_Location_DetermineLocation
Description: Provides UE location information to the consumer NF.
NOTE:	For deferred location request, this service operation is used to implicitly subscribe to the notification of the UE location information.
Input, Required: Client Type, LCS Correlation Identifier.
Input, Optional: supi, pei, gpsi, SIP URL, UE IP address, user plane positioning authorisation tag ,  Serving cell identifierof the Primary Cell in the Master RAN node and the Primary Cell in the Secondary RAN node when available based on Dual Connectivity scenarios if the UE is using 3GPP access, required Location QoS instance(s), Supported GAD shapes, service type, indication of requiring reliable UE location information, AMF identity if a UE associated Namf_Communication service is to be invoked by LMF, Type of request for a 5GC-MO-LR, Embedded LPP message(s) for a 5GC-MO-LR (1-3 messages), subscribed assistance data for a 5GC-MO-LR, Deferred location type, Deferred location parameters, indication if UE supports LPP or not, UE connectivity state per access type, Notification Target Address, Notification Correlation ID, indication of UE geographical area determination for PLMN selection verification, UE Positioning Capability, TNAPId (see TS 29.571 [33]), TWAPId (see TS 29.571 [33]), Scheduled Location Time, request for user plane reporting to an LCS Client or AF, user plane address of an LCS Client or AF, user plane security information for an LCS Client or AF, cumulative event report timer, maximum number of user plane event reports to an LCS Client or AF.
Output, Required: Success/Failure indication
Output, Optional: Geodetic Location, Local Location including Coordinate ID, Civic Location, Position Methods Used (in the case of success indication provided), Serving LMF identification, Failure Cause (in the case of failure indication provided), achieved Location QoS Accuracy, UE geographical area where a PLMN is or is not allowed to operate, UE Positioning Capability, the timestamp of the Location.
See clause 6.1, clause 6.2. clause 6.3.1 and clause 6.9.1 for examples of usage of this service operation.


* * * * Next change * * * *

[bookmark: _Toc122418224]Annex C (informative):
PNI-NPN architecture to support location service with signalling optimisation
Figure C-1 shows the PNI-NPN architecture to support location services with optimisation of signalling latency and privacy, with the corresponding functional descriptions are defined in clause 5.13.
When UE access the NG-RAN in the local network, during the registration procedure, NG-RAN selects the AMF in the public network. With appropriate configuration, local AMF cannot be selected as the serving AMF for the UE.
Assuming NG-RAN 1 is the serving RAN of UE, NG-RAN 2 and NG-RAN 3 illustrated in the figure below is for positioning signal measurement, and only supports NON UE NRPPA signalling transmission.




Figure C-1 PNI-NPN architecture to support location service with signalling optimisation

* * * * End of changes * * * *
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