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Abstract of the contribution:

This contribution discusses and proposes the solution for positioning via user plane
1. Discussion
At SA2#125, one eLCS Key issue “Positioning via user plane transmission” was added to TR23.731.
To support the positioning via user plane transmission, two parts of network functions are required:
· Message transfer function: establishes the secure connection with UE via user plane, and it transfers the SUPL message between UE and 5G LMF
· SUPL handling function: supports SUPL positioning method including MO and MT, and computes the UE location according to the position measurement data contained in SUPL messages.
Based on the architecture principles including function decomposing, flexibility and extensibility, this contribution proposes that UCF (User plane Connection Function) supports Message transfer function, and SUPL handling function resides in 5G LMF.
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Figure 1: eLCS architecture supporting position via user plane

By the proposed function assignment, LMF concentrates on positioning service handling and does not need to maintain the security connection with massive UEs, and this approach reduce the complexity on LMF. UCF may act as one general entry function for signalling transfer via user plane, it will be efficient and more extensible in case that the network support new services/features and the related signalling with UE need to transfer via user plane, and it also avoid that UE needs to support multiple separate connections with the network entities in core network. Thus it also reduce the complexity of UE.
2. Proposal
The key issue “Positioning via user plane” is proposed to TR23.731. 
***** BEGIN 1st CHANGE ***** 
6.X
Solution #X: <Solution for position via user plane transmission>

6.X.1
Introduction
This solution addresses Key Issue 2 on Positioning via user plane transmission.
6.X.2
Functional Description
At network side, 5G LMF and UCF (User plane Connection Function) are required to support position via user plane. UCF establishes the secure connection with UE via user plane, and it transfers the SUPL message between UE and 5G LMF. 5G LMF supports MO and MT positioning via user plane, and 5G LMF computes the UE location according to the position measurement data contained in SUPL messages. 
6.X.3
Procedures
6.X.3.1
UE establishes the connection with UCF

The flow below indicates the UE establishes the security connection with UCF.
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Figure 6.x.3.1-1: the connection establishment between UE and UCF

1.
NRSP configured in the UE may indicate which PDU session is used to establish the connection with UCF. UE may discover the target UCF via e.g. DNS mechanism. For roaming scenario, UE discovers and selects the UCF in VPLMN.

2. NF requests to establish the security connection with the selected UCF via user plane, the security procedure can be studied in SA3. 

3.
When completing the security connection, UCF sends Nudm_UECM_Registration Request (Public UE Identity, UCF NF type, UCF NF ID) to UDM to perform the serving NF registration.

4.
UDM stores the associated UE with the serving UCF, and it responds to UCF via Nudm_UECM_Registration Response message. 
After establishing the connection, UE and UCF maintain the connection context for later message transfer via user plane. 
6.X.3.2
UE initiated position via user plane

The flow below indicates the UE initiates position via user plane.
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Figure 6.x.3.2-1: UE initiated position via user plane

0.
UE already established the connection with UCF.

1.
UE sends Uplink message including Public UE Identity, message type and SUPL payload to UCF, and the uplink message is encrypted with the security context, and message type indicates the message is for LCS service. 

2.
UCF decrypts the Uplink message and determines the serving NF type according to the associated message type with the serving NF type. UCF may further determine the serving LMF via requesting Nudm_UECM_Get serving operation from UDM if the UCF does not maintain the mapping between UE and the serving LMF.

3.
UCM sends SUPL payload to the serving LMF via Nucf_Communciation_MessageNotify including UE Identity and SUPL payload.

4.
LMF identify the SUPL message and perform the SUPL positioning procedure. During SUPL procedure, UCF transfers the SUPL message between UE and LMF.
6.X.3.3
Network initiated position via user plane

The flow below indicates the network initiates position via user plane.
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Figure 6.x.3.3-1: Network initiated position via user plane

0.
When receiving location service request for one UE, LMF determines to initiate MT location via user plane.
1.
If LMF does not store the UCF that serves the target UE, LMF may determine the serving LMF via requesting Nudm_UECM_Get serving operation from UDM. 
2.
LMF generates an SUPL initiation message and transfers it to UCF via Nucf_Communication_MessageTransfer request including UE Identity and SUPL payload.
3.
UCF determines the target UE according to the stored context of the connection with UE, and it encrypts message and send the Downlink message to the target UE.

4.
LMF and the target UE perform the SUPL positioning procedure. During SUPL procedure, UCF transfers the SUPL message between UE and LMF.
6.X.4
Impacts on existing entities and interfaces
The solution impact the following network functions:

-
One new NF “UCF” is required to establish the connection with UE and transfer the interaction signalling between UE and LMF;
-
To enable the interaction with 5GC NFs such as LMF via user plane connection, UE needs to select UCF and establish the connection with the UCF after registering the network.
6.X.5
Evaluation
This solution addresses Key Issue 2 “Positioning via user plane transmission”. The benefits include:

-
LMF concentrates on positioning service handling and does not need to maintain the security connection with massive UEs, and this approach reduce the complexity on LMF;
-
UCF may act as one general entry function for signalling transmission via user plane, it will be efficient and more extensible in case that the network support new services/features and the related signalling with UE need to transfer via user plane. It also avoid that UE needs to support multiple separate connections with the network entities in core network, thus it reduce the complexity of UE;
-
To support the scenario that LMF is distributed deployed, the efficient interaction between UE and LMF via UCF which is also distributed deployed can be achieved.
***** End of CHANGE *****
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3. Nudm_UECM_Registration Request
1. Discover UCF
2. Establish security connection between UE and UCF
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UE already established connection with UCF
1. Uplink message (message type, UE Identity, SUPL Payload)
2. Determine the target NF
3. Nucf_Communication_MessageNotify(UE Identity, SUPL payload)
4. SUPL position procedure
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Determine to initiate MT LCS
2.  Nucf_Communication_MessageTransfer request (UE Identity, SUPL Payload)
3. Downlink message (SUPL payload)

1. Nudm_UECM_Get request response
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