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[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Abstract: This contribution proposes to update Solution #1: Positioning protocol transport over User Plane
1. Discussion
[bookmark: _Toc352077766]Based on discussion on earlier SA2 meeting some change happened to make the solution clearer in certain area.
· Solution #1 now marks as solution for Key Issue #10 since persistent LCS-UP connection between UE and LMF will reduce latency.
· According to 23.273 chapter 5.1 for LMF selection LCS client type and QoS information may be considered but these are not available at registration, only available in case of LCS request. Current update on Solution would specifies this area:
· AMF has the option in case of a new LCS procedure to reselect LMF for User Plane and establish a new LCS-UP connection with the selected one if it is required
· AMF also need to consider at LMF selection for LCS request that the requested UE has an existing LCS-UP connection with one of the LMF. In case of Low Delay QoS AMF may decide on choosing LMF with LCS-UP connection.
2. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]This paper proposes to update Solution #1 as following.
* Start of change * 
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* Next change * 
[bookmark: _Toc101332937][bookmark: _Toc101332938]6.1	Solution #1: Positioning protocol transport over User Plane
6.1.1	Introduction
This solution addresses Key Issue #1 on Architectural Enhancement to support User Plane positioning and also provides option to reduce latency for Key Issue #10.
[bookmark: _Toc101332939]6.1.2	Functional Description 
The AMF, UE and LMF are enhanced to initiate setup of a User Plane connection between a selected LMF and UE and to provide LMF and UE with needed information to establish a secure connection. The information includes e.g. IP address of LMF, S-NSSAI, identity of the DNN to be used for the connection, temporary UE identifier (not the same as used N2 or other reference points), and security credentials. The AMF, UE and LMF are enhanced to transport LPP over a UP protocol. Once the LCS-UP connection is established the LMF selects either to use the LCS-UP procedure per clause 6.1.3.3 or to use CP procedure per clause 6.11.1 of TS 23.273 [5]. Within one LPP session the same transport shall be used.
Since LCS-UP connection is a persistent connection, the procedure also reduces the latency if LMF selects LCS-UP over CP for certain positioning requests.
Current solution considers UE has only one LCS-UP connection with the selected LMF.
NEditor's note:	If and It is FFS what security mechanism is used and it is subject to SA WG3's conclusion.
6.1.3	Procedures
[bookmark: _Toc100864866]6.1.3.1	Establish LCS-UP connection between UE and LMF
The flow below shows how a secure LCS-UP connection between UE and LMF is established.



Figure 6.1.3.1-1: Connection establishment between UE and LMF
1. At applicable Registration events and when an LCS procedure is initiated, AMF may decide to select an LMF and request the UE and the selected LMF to establish an LCS-UP connection to be used for transfer of LPP signalling. The decision may be based on e.g., UE capabilities, UE location, subscription information, LMF load and LMF capabilities.
1.b. When a new LCS procedure is initiated for the UE which already has LCS-UP connection, the AMF may detect a need to reselect LMF used for LCS-UP signalling. The detection may be based on e.g. UE capabilities, UE location, subscription information, LMF load and LMF capabilities. Further at AMF relocation, the target AMF needs to inform the LMF using LCS-UP signalling about the AMF change.
2.	The AMF sends a Nlmf_Location_UPConfig Request towards the LMF to request set up of a LCS-UP connection. The message may include e.g. S-NSSAI and a temporary UE identifier.
3.	The LMF sends a LCS UP Info message to the UE via the serving AMF by invoking the Namf_Communication_N1N2MessageTransfer service operation. The LCS UP Info message may include e.g. IP or FQDN address of LMF, S-NSSAI, DNN identity, temporary UE identifier and security credentials.   
4.	The AMF forwards the LCS UP Info in a DL NAS TRANSPORT message.
5.	The UE and LMF establish a secure connection.
6.	The LMF sends Nlmf_Location_UPConfig Response message to AMF to inform of outcome of connection setup.
7.	The AMF stores the LCS-UP connection context as part of UE context.
After establishing the connection, UE and LMF may maintain the connection for later message transfer via user plane.

* Next change * 

[bookmark: _Toc101332944]6.1.4	Impacts on services, entities, and interfaces
The solution impacts the following network functions:
-	AMF that need to support triggering of LCS-UP connection setup, modification & termination. Additionally, AMF also needs to consider at LMF selection that the requested UE has an existing LCS-UP connection with one of the LMFs.
-	LMF that need to support procedure to setup, modification & termination of LCS-UP connection. Transfer of LPP messages over LCS-UP.
-	UE that need to support: Procedure to setup, modification & termination of LCS-UP connection. Transfer of LPP messages over LCS-UP.
-	UDM that need to add info in Subscriber info if LCS-UP transport is supported.
-	NRF that need to add info in NF profile LMF support LCS-UP transport.

* End of change * 
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