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Abstract of the contribution:

This contribution discusses and proposes a solution for LPP transport via user plane
1. Discussion
For positioning in e.g., Edge Computing and some NPN scenarios, low positioning latency is it assumed to be frequently required. Analysis in TR 38.857 has shown that signalling delay can be a significant part of total latency.
At SA2#149, the Key Issue “Architectural Enhancement to support User Plane positioning was added to TR23.700-71.
To address KI #1, and potentially other KIs, an architecture as below is proposed where UE and LMF in addition to signalling over Control Plane (CP) also can signal over User Plane (UP).
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Note: It is assumed that e.g. KI #2 may render solutions for interaction between LMF, GMLC and AF.
It is further proposed to in addition to above architecture define a protocol stack that includes a lightweight LPP transfer protocol that is limited services aligned to what CP transport provides (e.g. identification of UE and positioning session). A potential stack is shown below (TCP is shown as example of a transport layer and security details are omitted). Details of protocol stack will be determined in the normative work.
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To support the positioning via user plane transmission, two new functionalities in LCS has been identified: 

· User Plane secure connection management 
· User Plane positioning protocol transfer
2. Proposal
It is proposed to add below solution to TR 23.700-71.
NOTE: message naming is provisional and need to be settled during normative work.
***** BEGIN 1st CHANGE *****
6.0
Mapping Solutions to Key Issues

Editor's note:
This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping Solutions to Key Issues
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***** ALL TEXT ARE NEW*****
*****  Next CHANGE  *****
6.x
Solution #x: Positioning protocol transport over User Plane
6.X.1
Introduction

This solution addresses Key Issue #1 on Architectural Enhancement to support User Plane positioning.
6.X.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 6.X.3.3 or to use CP procedure per TS 23.273 [5] clause 6.11.1. Within one LPP session the same transport shall be used.
Editor's note:
It is FFS what security mechanism is used and it is subject to SA3’s conclusion.
6.X.3
Procedures

6.X.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.
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Figure 6.x.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 and LMF capabilities.

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 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.
6.X.3.2
Modify LCS-UP connection between UE and LMF

The flow below shows how a secure LCS-UP connection between UE and LMF is modified. Flow describes change of LMF but applies also when source and target LMF is the same. The procedure can also be used to terminate LCS-UP connection to Source LMF by AMF not selecting any Target LMF.
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Figure 6.x.3.2-1: Connection modification between UE and LMFs

1a.
[Conditional] The LMF discovers a need to change LMF or re-establish LCS-UP connection. The LMF sends an Nlmf_Location_UPNotify message that includes UP Info that indicates the reason for modification. The address of the AMF was provided to LMF as a “Notification Target Address” in latest Nlmf_Location_UPConfig message.
1b.
[Conditional] At applicable Registration events and when an LCS procedure is initiated, 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 and LMF capabilities. Further at AMF relocation the target AMF needs to inform the LMF using LCS-UP signalling of the AMF change.

2.
[Conditional] If AMF reallocation has occurred this step is skipped. Otherwise, step 2 to 7 of 6.X.3.1 is performed between AMF, UE, and Target LMF with addition that UE also terminate connection to Source LMF.
3.
The AMF sends a Nlmf_Location_UPConfig Request towards the source LMF. The message may include a request for the Source LMF to terminate a specific LCS-UP connection to the UE if connection is still active. Alternatively, it may include information about AMF reallocation.

4.
[Conditional] If the LCS-UP connection to source LMF is still active source LMF terminates the connection to the UE.

5.
The LMF sends Nlmf_Location_UPConfig Response message to AMF to confirm connection termination or acknowledge change of AMF.
6.X.3.3
UE Assisted and UE Based Positioning Procedure over LCS-UP
The flow below shows a positioning procedure used by an LMF to support UE based positioning, UE assisted positioning and delivery of assistance data. The procedure is based on use of the LPP protocol defined in TS 37.355 [20] between the LMF and UE.
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Figure 6.X.3.3 -1: UE Assisted and UE Based Positioning Procedure over LCS-UP
1.
The LMF use the LCS-UP connection to transfer of a Downlink (DL) UP TRANSFER message to the UE. The message includes a LPP message. The LPP message may request location information from the UE, provide assistance data to the UE or query for the UE capabilities.

2.
The UE stores any assistance data provided in the Downlink Positioning message and performs any positioning measurements and/or location computation requested by the Downlink Positioning message.

3.
[Conditional] The UE use the LCS-UP connection to transfer of a Uplink (UL) UP TRANSFER message carrying includes a LPP message to the LMF to return any location information or returns any capabilities.
***** Next CHANGE *****
6.X.4
Impacts on services, entities, and interfaces

Editor's note:
This clause lists impacts to services, entities, and interfaces.
The solution impacts the following network functions:
-
AMF that need to support triggering of LCS-UP connection setup, modification & termination.
-
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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