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* * * * First change * * * *
[bookmark: _Toc58920557][bookmark: _Toc145928442][bookmark: _Toc145928603]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 22.071: "Technical Specification Group Systems Aspects; Location Services (LCS)".
[3]	3GPP TS 22.261: "Service requirements for the 5G system; Stage 1".
[4]	3GPP TS 23.271: "Functional stage 2 description of Location Services (LCS)".
[5]	3GPP TS 43.059: "Functional Stage 2 description of Location Services in GERAN".
[6]	Void.
[7]	3GPP TS 36.305: "Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN".
[8]	3GPP TS 23.032: "Universal Geographical Area Description (GAD)".
[9]	3GPP TS 38.305: "Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN".
[10]	3GPP TS 23.167: "IP Multimedia Subsystem (IMS) emergency sessions".
[11]	3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[12]	3GPP TS 29.572: "5G System; Location Management Services; Stage 3".
[13]	OMA MLP TS: "Mobile Location Protocol", [http://www.openmobilealliance.org].
[14]	Void.
[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".
[20]	3GPP TS 37.355: "LTE Positioning Protocol (LPP)".
[21]	3GPP TS 23.316: "Wireless and wireline convergence access support for the 5G System (5GS)".
[22]	Void.
[23]	ITU-T Recommendation E.164: "The international public telecommunication numbering plan".
[24]	3GPP TS 23.222: "Common Application Programming Interface (API) framework for 3GPP northbound APIs".
[25]	RFC 2396: "Uniform Resource Identifiers".
[26]	RFC 3261: "SIP: Session Initiation Protocol".
[27]	3GPP TS 23.228: "IP multimedia subsystem (IMS)".
[28]	3GPP TS 23.003: "Numbering, addressing and identification".
[29]	3GPP TS 29.002: "Mobile Application Part (MAP) specification".
[30]	3GPP TS 32.271: "Telecommunication management; Charging management; Location Services (LCS) charging".
[31]	3GPP TS 32.298: "Telecommunication management; Charging management; Charging Data Record (CDR) parameter description".
[32]	Void.
[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".
[bookmark: _Toc58920558][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".
[38]	3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".
[39]	3GPP TS 22.104: "Service requirements for cyber-physical control applications in vertical domains".
[40]	3GPP TS 23.586: "Architectural Enhancements to support Ranging based services and Sidelink Positioning".
[41]	3GPP TS 23.503: "Policy and charging control framework for the 5G System (5GS); Stage 2".
[42]	3GPP TS 23.632: "User data interworking, coexistence and migration; Stage 2".
[43]	3GPP TS 29.563: "Home Subscriber Server (HSS) services for interworking with Unified Data Management (UDM); Stage 3".
[XX]	3GPP TS 24.572: " User Plane Location Services (LCS) Protocols And Procedures; Stage 3".
* * * * Second change * * * *
6.18.1	LMF initiated User Plane Connection
LMF may trigger the user plane connection establishment after receiving a location request from AMF if target UE does not have user plane connection with LMF. AMF also subscribes from LMF the status of LCS user plane connection for the target UE, using a Nlmf_Location_UP Subscribe message if the UE supports user plane positioning. Figure 6.18.1-1 shows a procedure triggered by LMF to support positioning over the user plane connection between UE and LMF.


Figure 6.18.1-1: Positioning via a User Plane Connection between UE and LMF initiated by LMF
NOTE X1:	User Plane protocol (LCS-UPP) to support generic transport between the UE and the LMF is defined in TS 24.572[XX]. 
1.	Based on UE user plane positioning capability, control plane congestion status (e.g. AMF load status) and other implementation factors, LMF decides whether to use the positioning procedure via a user plane connection between UE and LMF.
	LMF may invoke Nnrf_NFDiscovery service operation to retrieve control plane congestion status (e.g. AMF load information). Based on AMF load information, LMF may determine to use user plane positioning, if there is available user plane connection between UE and LMF.
	Steps 2-7 are skipped if there is already a user plane connection context of the target UE in LMF and LMF determines to utilize the user plane connection for positioning.
NOTE X2:	LMF can select user plane positioning for specific positioning methods (e.g. motion sensor-based method) and it is based on implementation and local configuration to determine which positioning method requires user plane transport.
2.	[Conditional] If LMF decides to utilize user plane for positioning and there is no established secure user plane connection between the UE and LMF, LMF invokes Namf_communication_N1N2Transfer service operation to send the user plane information to AMF in a NAS container to indicate UE to utilize user plane over TLS for positioning. The user plane information includes the user plane positioning address of the LMF, security related information.
Editor's note:	The security mechanism and security information provided by LMF to UE is subject to SA WG3's work.
3.	[Conditional] When AMF receives the user plane information from LMF in step 2, AMF sends it to UE via a DL NAS TRANSPORT message.
4.	[Conditional] If there is no established applicable PDU session for the user plane positioning, the UE uses the URSP as defined in TS 23.503 [41] which includes user plane positioning related PDU session parameters, e.g. a dedicated DNN and S-NSSAI, to establish the PDU session for user plane positioning. UE may send an acknowledgement to LMF through AMF to indicate a success of utilization of a user plane connection for positioning service or a failure to utilize the user plane connection, e.g. no suitable PDU session established.
5.	[Conditional] AMF sends the acknowledgement received in step 4 to the LMF via Namf_N1messageNotify service.
6.	[Conditional] If LMF knows the UE IP address information, LMF may notify UE to setup the secure user plane connection through the known UE IP address.
Editor's note:	It is stage 3 to check and decide the protocol used by LMF to notify UE through the known UE IP address.
7.	[Conditional] UE establishes a secured user plane connection with LMF. If LMF send its FQDN to the UE, a DNS server/resolver is used to resolve the IP address of LMF (e.g. EASDF or local DNS for local LMF address resolution).
Editor's note:	IP address and/or FQDN as LMF address information needs to be checked/verified based on CT1/CT3 feedback.
8.	[Conditional] LMF indicates AMF in the Nlmf_Location_UPNotify message that user plane connection between the UE and LMF has been established.
9.	[Conditional] The AMF stores the LCS-UP connection context as part of UE context.
10.	If LMF or UE determines to utilize the user plane connection for positioning and the secure user plane connection is established, LPP messages are transferred between UE and LMF for UE based positioning, UE assisted positioning and delivery of assistance data. Supplementary services event report messages from UE may also be transferred to LMF via the established user plane connection.
* * * * Third change * * * *
[bookmark: _Toc145928531]5.10	Support of Positioning over user plane connection between UE and LMF for non-regulatory service
LMF and UE may utilize a user plane connection to transfer supplementary services messages and LPP messages. User Plane protocol (LCS-UPP) to support supplementary services messages and LPP messages transport between the UE and the LMF is defined in TS 24.572[xx].
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 LMF. The URSP defined in TS 23.503 [41] is used by UE to determine how to route the position messages. The operator may provide LMF(s) address information and connection capability for LCS use in traffic descriptors and LCS user plane positioning dedicated PDU session parameters (e.g., DNN and S-NSSAI) in Route Selection Descriptors to the UE as part of the URSP rule. The position messages can be routed to an established PDU Session or can trigger the establishment of a new PDU Session. The LMF and UE may maintain the established user plane connection and the established user plane connection may be reused for subsequent user plane position messages transmission trigged by UE or LMF. If the LMF detects the user plane connection is not used for an implementation specific time, the LMF terminates the user plane connection.
NOTE:	In this Release, the user plane connection between UE and LMF can not be used for regulatory positioning service.
* * * * End of changes * * * *
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