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[bookmark: _Toc517082226]* * * * First change * * * *

[bookmark: _Toc122418131]5.10	Support of Positioning over user plane connection
AF/LCS Client and LMF may utilize a user plane connection to transfer supplementary services messages and LPP messages with UE. AF/LCS Client and LMF may setup dedicated PDU session or persistent conneftion by influencing user plane traffic as defined in clause 5.6.7 of TS 23.501. AF/LCS Client and LMF may provide guidance to PCF for determination of URSP rules. Based on URSP rules, UE may reuse or setup new PDU sessions for user plane positioning; UE may utilize the EASDF to resolve the correct user plane service address either by query or subscription. For instance, UE in local network may connect to local LMF inside the same (local) network. UE may also reuse existing or setup new user plane connections between itself and AF/LCS Client/LMF.
LMF and UE may utilize a user plane connection to transfer supplementary services messages and LPP messages.
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 AF/LCS Client/LMF. The established user plane connection may be reused for subsequent user plane position messages transmission trigged by UE or LMF.
· The UE subscription data contains authorization attributes of user plane positioning.
· The authentication of the secure user plane positioning service is compliant with TS 33.310.
Editor’s Note: The detailed attributes of authentication and authorization and related processes are defined by SA WG3.


* * * * Next change (all new)* * * *
6.11.x	User Plane Positioning procedures between LMF and UE
User plane positioning procedure applies to UE positioning, including step 8 of clause 6.1.1, step 12 of clause 6.1.2, step 2 of clause 6.1.3, step 5 of clause 6.2, step 15 and 27 of clause 6.3.1, step 3 of claues 6.10.1, step 4 of clause 6.10.2, step 2 of clause 6.10.4, etc.
Figure 6.11.x-1 shows a procedure which may be used by an LMF to support user plane positioning with UE. The procedure may be using LPP protocol in TS 37.355 [20] between the LMF and UE. Before the user plane procedures, UE should have included its user plane capability in its registration process and it has URSP rule for the PDU session of the user plane connection.


Figure 6.11.x-1: User Plane procedures between LMF and UE

1.	LCS session setup as defined in clause 6.1, 6.2, 6.3 and 6.10.
2.	The AMF invokes the Nlmf_Location_DetermineLocation service operation towards the LMF. To support user plane positioning, AMF may take UE user plane capability, whether UE is authorized to use user plane, the UE’s identity information may also include UE IP and/or SIP address.
NOTE 1: AMF may store these extra parameters in UE context or query UDM/BSF to fetch the information.
3.	LMF makes decision whether to use user plane positioning with UE. In some cases, e, g. some regulatory sessions, LMF may use user plane positioning when the UE is capable but not authorized for user plane.
· Based on the indication of UE’s user plane capability parameter in Nlmf_Location_DetermineLocation,  LMF may decide to use user plane positioning before any LPP sessions with the UE.
· Based on LPP capability exchange between the UE, LMF may also decide to use user plane positioning after some LPP sessions with the UE.
NOTE 2:	It is implementation specific when and how LMF decides to use user plane during the LCS session (between step 2 and step 8).
4.	LMF notifies the UE with assistance information to setup user plane connection. The assistance information may take the LMF address and security attributes/parameters for secure connection. When UE is pre-configured with sufficient information to setup/reuse the secure user plane connections, the notification message could have empty parameters (i.e., without LMF address or security attributes).
4.a	LMF could send notification over UDP/IP or SIP message to UE. This could be applicable in cases (like PNI NPN) that information to setup the secure user plane should not be revealed outside the local area data network.
4.b.1~4.b.2 Alternatively, LMF could send Namf_Communication_N1N2Transfer to AMF which forward the assistance to UE over NAS with a DL NAS TRANSPORT message at step 4.b.2
4.b.3 [Conditional] If there is no established applicable PDU session for the user plane positioning, the UE uses the URSP as defined in 23.503 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. 
4.b.4. [Conditional] AMF sends the acknowledgement received in step 4 to the LMF via Namf_N1messageNotify service.
NOTE 3: Step 5 can be skipped if UE is preconfigured sufficient information to setup the secure user plane connection.
5. When assistance information is available to UE: 
5.a.1~5.a.2	UE may use DNS to connect to different (e.g., LMF in public or local network) LMF. For instance, EASDF/DNS resolver may reply LMF instance in public or local data network according to UE’s public or local address as per clause 6.2 of TS 23.548.
NOTE 4: as defined in clause 5.2.1 in TS 23.548, UE may also subscribe to DNS resolver for the update of user plane service address.
5.b		UE could also be pre-configured or assisted with direct LMF (e.g., IP) address, UE may choose an existing (previously setup) user plane connection, or setup a new PDU session and/or user plane connection based on URSP and/or related settings.
NOTE 5:	Even after the user plane decision, LMF may still reject the user plane connection during the secure user plane connection setup phase. It is implementation specific, for instance, LMF may reject UE connection from certain source addresses.
6. UE chooses an existing (previously setup) user plane connection, or setup a new PDU session and/or user plane connection based on URSP and/or related settings
7. LMF performs LPP session with UE. 
NOTE 6: LMF may also perform NRPPa session with RAN node(s) alongside the LPP session.
NOTE 7: LMF may report location result towards (local) GMLC using Nlmf_Location_EventNotify service operation.
8. LMF replies the Nlmf_Location_DetermineLocation request as defined in clause 6.1, 6.2, 6.3 and 6.10.
NOTE 8: it is implementation specific that UE and LMF may keep the user plane connection to be reused in successive sessions or tear it down after step 8.
[bookmark: _Hlk124885414]Editor's note:	Suitable security attributes/parameters needs to be determined by SA WG3. The type of user plane protocol needs to be determined at stage 3.


* * * * End of changes * * * *
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