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Abstract: This contribution provides a solution to support User Plane positioning in 5GC. With this solution, the Network and UE could select user plane to transmit LPP message.
1. Introduction/Discussion
This solution is for the Key Issue #1: Architectural Enhancement to support User Plane positioning 
This KI is to address architectural changes allowing user plane positioning deployment, including central deployment or deployment at the edge e.g.
· Discovery of user plane capability and configuration and selection of PDU Sessions (if needed) to be used for the communication between UE and user plane positioning.
· Whether and how to enhance existing 5GS LCS architecture or related procedures to support MO-LR, MT-LR, Deferred MT-LR and regulatory-related positioning procedures when user plane positioning is involved.
· Interaction with legacy LCS call flows and security aspect
· Requirements on transport protocol e.g., if reliable transport and in sequence delivery is required.
· Interaction (if any) between user plane and existing control plane solution.
· User plane as a possible enhancement to control plane.
This solution focuses on the user plane location capability transfer and the user plane connection establishment.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-71.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc97022938]6.x	Solution #x: User plane location capability transfer and positioning via user plane 
[bookmark: _Toc16839383][bookmark: _Toc23236015][bookmark: _Toc97022939]6.X.1	Introduction
This solution addresses Key Issue 1 on Positioning via user plane transmission. In this solution, capability t transmission is updated to cover ‘user plane location capability’. If network determines to use user plane for positioning, the network should send the information (e.g. address information) of the user plane positioning function to UE to enable the user plan connection.
[bookmark: _Toc16839384][bookmark: _Toc23236016][bookmark: _Toc97022940]6.X.2	Functional Description
In this solution, we assume there is a UPLF (User Plane Location Function, e.g. a SUPL based function integrated in LMF) in the network, to which UE needs to establish a user plane connection if user plane positioning is to be used. 
Before a UE establishes the user plane connection, it is required to send user plane location capability to the network so that the network knows that the UE supports positioning via user plane then can determine to use user plane for positioning . Thus, the existing capability transfer should cover the ‘user plane location capability’.
During the MO or MT positioning procedure, after the network determines to use user plane positioning, the network should indicate the UE to use user plane for positioning with the address information of UPLF. With the address information, UE can establish a secure connection with the UPLF, and via this secure connection, position messages can be transferred between UE and the UPLF. The established user plane connection may be reused for subsequent user plane position messages transmission trigged by UE or UPLF, e.g. if UE does not move to a new place, does not have new QoS requirements and uses the same positioning method via the user plane.
SUPL may be utilized as the user plane location transmission protocol, but this solution has no constraint on user plane transmission protocol.
[bookmark: _Toc16839385][bookmark: _Toc23236017][bookmark: _Toc97022941]6.X.3	Procedures
6.x.3.1 User plane location capability transfer
During the MO-LR or MT-LR procedures, LMF may request the UE to provide the user plane location capability. Figure 6.x.3.1.-1 presents the capability transfer procedure, where the ProvideCapabilities message should support to carry ‘user plane location capability’.


Fig 6.x.3.1-1. Capability transfer
1. AMF sends Nlmf_Location_DetermineLocation Request to the LMF
2. LMF sends a RequestCapabilities message to UE
3. UE provide its ‘user plane location capability’ in a ProvideCapabilities message to LMF if it supports user plane location.Positioning method and modes may also be included.
6.x.3.2 5GC-MT-LR Procedure via user plane


Fig 6.x.3.2-1. 5GC-MT-LR Procedure via user plane
1~10. Step 1-step 10 of figure 6.1.2-1 in TS 23.273.
11. The AMF invokes the Nlmf_Location_DetermineLocation service operation towards the LMF to request the current location of the UE..
12. LMF sends a RequestCapabilities message to UE.
13. UE provides its user plane location capability to LMF. Positioning methods and Positioning modes may also be included.
14. Based on the user plane location capability of the UE, the Positioning methods and modes the UE supports, the load balance of the control plane, LMF decides to continue the position procedure via user plane, it starts to select a suitable UPLF and may synchronize the location request received from AMF. The interaction between UPLF and LMF may take place internally in the LMF if the UPLF is integrated in LMF.
15. LMF sends a user plane positioning information to AMF to indicate UE to use user plane positioning. The information may include the FQDN or IP address of the UPLF, the S-NSSAI and DNN for the PDU session used for user plane positioning, the digital certificate used to establish secure connection, the identity to be used in the head of user plane messages (e.g. GPSI, SUPI or IP address). Also, the LMF may require the UE to report the IP address of the PDU session used for user plane positioning. If UE supports more than one positioning methods, LMF may also indicate UE which type of positioning methods should use the user plane connection, while others may use the control plane (e.g. user plane for sensor method and control plane for NR-based positioning method ).
16. When AMF receive the message from LMF, AMF sends the user plane positioning information to UE.
17. If there is no suitable existing PDU session, UE establishes a PDU session with the S-NSSAI and DNN received from the positioning information. UE may reject to establish the PDU session and send a failure indication message to the network.
[bookmark: _GoBack]18. If the suitable PDU session exists, UE sends an acknowledgement to network to confirm that user plane position is chosen, and the IP address of the PDU session may also be included in the acknowledgement.
19. AMF sends this acknowledgement to the LMF.
20. UE establishes a connection with UPLF, and then LPP message can be transferred between UE, UPLF and LMF for the calculation of UE position.
21~23. Step 9~11 of figure 6.1.1-1 in TS 23.273.

6.x.3.2 5GC-MO-LR Procedure via user plane
For MO-LR procedure, user plane location capability may be included in the MO-LR request message, in this case there is no need for LMF to require UE to report its capability, and LMF could make the decision whether user plane is chosen immediately after receiving the Nlmf_Location_DetermineLocation message.
Figure 6.x.3.2-2 presents the 5GC-MO-LR procedure via user plane, of which the principle is similar with 5GC-MT-LR Procedure via user plane. The difference is, in step 4, the user plane location capability can be carried by the Nlmf_Location_DetermineLocation message.


Fig 6.x.3.2-2. 5GC-MO-LR Procedure via user plane
6.X.4	Impacts on services, entities, and interfaces
The solution impact the following network functions:
· New NF called "UPLF" is required to establish the connection with UE and transfer the user plane (e.g. SUPL) signalling between UE and LMF. This UPLF may be integrated with LMF; 
· UE supports to send user plane location capability to LMF, receives user plane positioning information from LMF and supports to perform positioning via user plane location connection;
· LMF supports user plane location service by interacting with UPLF and supports to transfer the user plane positioning information to UE;
* * * * End of changes * * * *
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