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	Reason for change:
	The feature of positioning over user plane connection is to transfer supplementary services messages and LPP messages over user plane connection, i.e. PDU session established for the UE.
The PDU session established for a UE includes the following cases:
Case#1: for emergency registered UE, only emergency PDU session could be established for the UE.
Case#2: for normally registered UE, both normal PDU session and emergency PDU session could be established for the UE.
Based on the cases above, the applied scenario of the feature of positioning over user plane connection is analyzed as follows:
For Case#1 above, based on the following description in clause 5.16.4.9 in TS 23.501:
The QoS Flows of a PDU Session associated with the emergency DNN shall be dedicated for IMS emergency sessions and shall not allow any other type of traffic. The emergency contexts shall not be changed to non-emergency contexts and vice versa. The UPF shall block any traffic that is not from or to addresses of network functions (e.g. P-CSCF) providing Emergency Services.
The emergency PDU session can only be used to transfer user plane data between UE and the network functions providing emergency services, e.g. P-CSCF. Because LMF does not belong to such network functions, the UPF will block the user plane traffic between UE and the LMF based on the current meahcnism. So the feature of positioning over user plane connection does not apply to the Case#1.
For Case#2 above, based on the analyses for Case#1, if normal PDU session is established for the normally registered UE, the traffic for positioning between UE and the LMF can be transferred over the user plane of the normal PDU session.

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Furthermore, the 5GC-NI-LR procedure also applies to the scenario of UE location verification which is triggered by AMF for NR satellite access after the registration procedure immediately. In this scenario, if the feature of positioning over user plane connection is used, before the AMF triggers the UE location verification, the AMF should wait for the UE to establish a PDU session firstly which introduces more latency for the scenario. So this CR also proposes that the feature of positioning over user plane connection does not apply to for UE location verification for NR satellite access.

Based on the analyses above, this CR is proposed to add the limitation related to scenarios for the feature of positioning over user plane connection:
1. The user plane connection of non-emergency PDU Session is used to transfer supplementary services messages and LPP messages between UE and LMF.
2. The positioning over user plane connection does not apply to the scenario that the 5GC-NI-LR procedure is triggered by AMF to verify UE location for NR satellite access.


	
	

	Summary of change:
	Add Conditions for Positioning over User Plane Connection.

	
	

	Consequences if not approved:
	The feature of positioning over user plane connection does not work over emergency PDU session and more latency is introduced for UE location verification in NR satellite access sceanrio.
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[bookmark: _Toc20203939][bookmark: _Toc27894624][bookmark: _Toc36191691][bookmark: _Toc45192777][bookmark: _Toc47592409][bookmark: _Toc51834490][bookmark: _Toc83303923][bookmark: OLE_LINK1]* * * Start of Change * * * 
[bookmark: _Toc58920584][bookmark: _Toc122418076]4.3.5	UE
A target UE may support positioning according to four different modes:
-	UE assisted mode (the UE obtains location measurements and sends the measurements to another entity (e.g. an LMF) to compute a location);
-	UE based mode (the UE obtains location measurements and computes a location estimate making use of assistance data provided by serving PLMN);
-	standalone mode (the UE obtains location measurements and computes a location estimate without making use of assistance data provided by serving PLMN);
-	network based mode (a serving PLMN obtains location measurements of signals transmitted by a target UE and computes a location estimate).
NOTE:	The transmission of UE signals for network based mode may or may not be transparent to the UE.
Positioning procedures used by a UE for NG-RAN access are described in TS 38.305 [9].
A limited set of UE positioning capabilities can be transferred to the 5GCN during registration of the UE as described in TS 24.501 [11]. Some of these positioning capabilities may be transferred subsequently to an LMF as described in TS 29.572 [12]. UE positioning capabilities may also be transferred directly to a location server (e.g. LMF).
Additional functions which may be supported by a UE to support location services include the following.
-	Support location requests received from a network for 5GC-MT-LR, 5GC-NI-LR or a deferred 5GC-MT-LR for periodic or triggered location.
-	Support location requests to a network for a 5GC-MO-LR.
-	Support privacy notification and verification for a 5GC-MT-LR or deferred 5GC-MT-LR for periodic or triggered location.
-	Send updated privacy requirements to a serving AMF (for transfer to a UDR via UDM).
-	Support periodic or triggered location reporting to an LMF.
-	Support change of a serving LMF for periodic or triggered location reporting.
-	Support cancelation of periodic or triggered location reporting.
-	Support multiple simultaneous location sessions.
-	Support the reception of unciphered and/or ciphered assistance data broadcast by NG-RAN.
-	Support the reception of ciphering keys for the assistance data from the AMF.
-	Support handling of 5GC-MT-LR, 5GC-NI-LR (except the UE location verification for NR satellite access), 5GC-MO-LR and deferred 5GC-MT-LR for periodic or triggered location over a user plane connection of non-emergency PDU Session between UE and LMF.
-	Support reporting of location events for a periodic or triggered 5GC-MT-LR over a user plane connection to an LCS Client or AF with periodic cumulative event reports being sent over control plane to the LMF, H-GMLC and LCS Client or AF.
* * * Next Change * * * 
[bookmark: _Toc122418079]4.3.8	Location Management Function, LMF
The LMF manages the overall co-ordination and scheduling of resources required for the location of a UE that is registered with or accessing 5GCN. It also calculates or verifies a final location and any velocity estimate and may estimate the achieved accuracy. The LMF receives location requests for a target UE from the serving AMF using the Nlmf interface. The LMF interacts with the UE in order to exchange location information applicable to UE assisted and UE based position methods and interacts with the NG-RAN, N3IWF or TNAN in order to obtain location information.
The LMF shall determine the result of the positioning in geographical co-ordinates as defined in TS 23.032 [8] and/or in local co-ordinates as defined in TS 23.032 [8]. If requested and if available, the positioning result may also include the velocity of the UE. The coordinate type(s) is determined by LMF when receiving a location request, based on LCS Client type and supported GAD shapes. If the location request indicates regulatory LCS Client type the LMF shall determine a geographical location and optionally a location in local coordinates. For location request indicates a value added LCS Client type, the LMF may determine the UE location in local coordinates or geographical co-ordinates or both. If the supported GAD shapes is not received or Local Co-ordinates is not included in the supported GAD shapes, the LMF shall determine a geographical location.
NOTE 1:	Some RAT independent position methods (e.g. GNSS based position methods) can only determine a UE location in geographical co-ordinates. In such a case, the LMF may translate a UE location in geographical co-ordinates into a location in local co-ordinates when an origin for the local co-ordinates has known global coordinates. When an origin for the local co-ordinates does not have known global coordinates, position methods that can only determine a UE location in geographical co-ordinates cannot be used to determine a UE location in local co-ordinates.
Additional functions which may be performed by an LMF to support location services include the following.
-	Support a request for a single location received from a serving AMF for a target UE.
-	Support a request for periodic or triggered location received from a serving AMF for a target UE.
-	Determine type and number of position methods and procedures based on UE and PLMN capabilities, QoS, UE connectivity state per access type, LCS Client type, co-ordinate type and optionally service type and indication of requiring reliable UE location information.
-	Report UE location estimates directly to a GMLC for periodic or triggered location of a target UE.
-	Support cancelation of periodic or triggered location for a target UE.
-	Support the provision of broadcast assistance data to UEs via NG-RAN in ciphered or unciphered form and forward any ciphering keys to subscribed UEs via the AMF.
-	Support change of a serving LMF for periodic or triggered location reporting for a target UE.
-	Support of receiving stored UE Positioning Capability from AMF and support of providing updated UE Positioning Capability to AMF.
-	Map the UE location to a geographical area where the PLMN is or is not allowed to operate based on the request from AMF.
-	Support determination of a UE location at a scheduled location time.
-	Determine whether to use user plane or control plane for positioning.
-	Support handling of 5GC-MT-LR, 5GC-NI-LR (except the UE location verification for NR satellite access), 5GC-MO-LR and deferred 5GC-MT-LR for periodic or triggered location over a user plane connection of non-emergency PDU Session between UE and LMF.
Editor's note:	LMF functionality of user plan connection handling will be updated according to the protocol stack decision made by CT WG1 and SA WG3 groups.
-	Support collection of GNSS assistance data from AFs.
NOTE 2:	Country, area within a country, or an international area can be supported as different types of geographical area.
-	Support a request for user plane reporting from a UE to an LCS Client or AF for a periodic or triggered 5GC-MT-LR. Subsequently, support the transfer of cumulative event reports from the target UE via control plane back to the H-GMLC and LCS Client or AF. Also support any request for assistance data received in a cumulative event report.
* * * Next Change * * * 
[bookmark: _Toc122418131]5.10	Support of Positioning over user plane connection
[bookmark: OLE_LINK4]LMF and UE may utilize a user plane connection of non-emergency PDU Session to transfer supplementary services messages and LPP messages.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]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 LMF. The established user plane connection may be reused for subsequent user plane position messages transmission trigged by UE or LMF.
NOTE X:	The positioning over user plane connection does not apply to the scenario that the 5GC-NI-LR procedure is triggered by AMF to verify UE location for NR satellite access.
* * * End of Changes * * * 
