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1. Introduction
There are 3 parameters newly defined in stage 2 TS 23.273 procedures of user plane connection between UE, AMF and possible LMF.
1. LMF -> AMF -> UE: User plane information
2. UE ->AMF-> LMF: User plane positioning acknowledge
3. UE ->AMF: User plane positioning initiation
[bookmark: OLE_LINK4]In CT1#142 meeting, CR C1-233784 is agreed to add a new payload container type value for user plane positioning (i.e., user plane positioning information container) in UL/DL NAS Transport message. With the user plane positioning information container in UL/DL NAS Transport message, AMF can send the user plane information from LMF to UE, and UE could send user plane positioning acknowledge to AMF and AMF could further transfer to LMF. 
The user plane positioning initiation, however, is ended at the AMF rather than the LMF. It appears that putting the user plane positioning initiation in the user plane positioning information container is not appropriate. For the reason stated above, it is necessary to evaluate further how to transfer the user plane positioning initiation.

2. Discussion
2.1 PDU session for UE initiated user plane connection 
The user plane positioning initiation is involved in the UE initiated user plane connection procedures as described in clause 6.18.2 of TS 23.273. Besides, a precondition is essential for UE initiated user plane connection procedures, before establishing the user plane connection, a dedicated PDU session (using dedicated DNN and S-NSSAI) needs to be established for user plane positioning.

UE uses URSP which includes user plane positioning related PDU session parameters (e.g. a dedicated DNN and S-NSSAI) to establish a PDU session used for user plane positioning. SMF should select a PSA UPF (located in central site or local site) connecting with the LMF for this PDU session, based on S-NSSAI, DNN and UE location information, etc.

A user plane positioning dedicated PDU session is indispensable for UE initiated user plane positioning. Note that if UE performs UE initiated user plane connection procedure, it is indicated that there is no available user plane connection for UE to send the user plane positioning initiation to LMF via the user plane. 
To establish the dedicated PDU session, UE could trigger the PDU Session Establishment procedure to establish a new PDU session for user plane positioning, or UE could also trigger the PDU Session Modification procedure to modify the existing PDU session to the user plane positioning dedicated PDU session.
Observation#1: The establishment of the dedicated PDU session for user plane positioning procedure is unavoidable. UE could trigger the PDU Session Establishment procedure or PDU Session Modification procedure to establish the dedicated PDU session for user plane positioning.

2.2 Stage 2 procedures for UE initiated user plane connection 
With above observation, there are 2 possible options to establish dedicated PDU session for user plane positioning in stage 2 UE initiated user plane positioning procedures, which is described as follow:
0. UE decides to use a user plane connection for upcoming positioning requests.
Option #a: Establish a dedicated PDU session for user plane positioning when UE decides to use a user plane connection.
1. UE sends a user plane positioning initiation to AMF.
2. AMF selects an LMF which is capable to establish a user plane session for positioning with the UE
3. The AMF sends a Nlmf_Location_UPConfig Request towards LMF to request set up of an LCS user plane connection.
4. LMF sends a Namf_Communication_N1N2MessageTransfer message including the user plane information to AMF to indicate UE to accept and utilize user plane for positioning.
5. AMF forwards the user plane information to UE via a DL NAS TRANSPORT message.
Option #b: Establish a dedicated PDU session for user plane positioning when UE receives the user plane information.
6. UE establishes a secured user plane connection with LMF.
7. LMF sends Nlmf_Location_UPConfig Response to AMF to indicate the user plane connection between the UE and LMF has been established.
8. AMF stores the LCS-UP connection context as part of UE context.
9. UE positioning and supplementary service message transferring between UE and LMF via user plane.

There are two feasible times for UE to establish the dedicated PDU session for user plane positioning.
For option #a, if UE decides to use a user plane connection in step 0, UE could trigger to establish a dedicated PDU session. What’s more, UE also needs to send a user plane positioning initiation to AMF in the following step 1. UE needs to send a PDU Session Establishment Request or PDU Session Modification Request to AMF, and also needs to send the user plane positioning initiation to AMF.
A very straightforward way is to carry the user plane positioning initiation when UE sends the PDU Session Establishment Request or PDU Session Modification Request. For example, UE could include the PDU session information in the UL NAS Transport message, set the Payload container type IE to "N1 SM information", set the Payload container IE to the 5GSM message, set the Request Type IE to the request type, and set the Additional information IE to the user plane positioning initiation.
With above statements, the most benefits of option #a are:
· Better signalling efficiency: UE only needs to send one UL NAS Transport message that can carry the user plane positioning initiation along with the PDU Session Establishment Request or PDU session Modification Request rather than two messages for PDU session Request and user plane positioning initiation.
· User plane positioning initiation can be put into Additional information IE, which fulfils the stage 2 requirements, and there is no need to use any payload container for user plane positioning initiation.

In option #b, if UE receives the user plane information from AMF in step 5, UE could trigger establishing a dedicated PDU session, and UE needs to sends a PDU Session Establishment Request or PDU Session Modification Request to AMF. Besides, UE also needs to send another message to AMF to carry the user plane positioning initiation. 
With above statements, the weakness of option #b are:
· No better signalling efficiency: UE needs to send one UL NAS Transport message that can carry the user plane positioning initiation and another message to AMF to carry the PDU Session Establishment Request or PDU session Modification Request.
· How to send the user plane positioning initiation to AMF to fulfils the stage 2 requirements need to be further discussed.
Observation#2: UE could establish a dedicated PDU session for user plane positioning when UE decides to use a user plane connection or when UE receives the user plane information. But option #a: Establishing a dedicated PDU session for user plane positioning when UE decides to use a user plane connection is a better way forward.

2.3 Proposals for transferring user plane positioning initiation 
[bookmark: OLE_LINK16]In C1-233286, the discussion paper about further discussion on NAS protocol impacts for user plane positioning, two proposals for user plane positioning initiation are mentioned:
Alt#a: To use Service request for MO UPP initiation.
It proposes to use the SERVICE REQUEST message and define a new IE to indicate the UE's request for UE-initiated user plane connection establishment.
Alt#b: To use new LCS payload container for MO UPP initiation.
It proposes to update the UL/DL NAS transport procedure and to add a new Payload container type value for the user plane connection establishment between the UE and the LMF.
However, Alt #b is not a best way forward, the reasons are:
· It is NOT appropriate to put the user plane positioning initiation into the content of the container in the NAS Transport message. The user plane positioning initiation ended at the AMF is not transparent to AMF, while the NAS transport procedure is mainly used to transport the container which is transparent to the AMF.
· It is NOT appropriate to send the user plane positioning initiation without the Payload container type IE and the Payload container IE because they are two mandatory IEs and cannot be empty.

Observation#3: Using a new LCS payload container for user plane positioning initiation is not the best way forward.

[bookmark: _GoBack]With observation #1, #2 and #3, we could propose Alt #c:
Alt #c To use Additional information IE for user plane positioning initiation.
[bookmark: _Hlk131876843]It proposes to update the UL NAS transport procedure and to add a new Additional information IE value for the UE initiated user plane connection establishment.

Based on above evaluation, the evaluation table can be updated with Alt#3: 
Table 1. Evaluation on alternatives for MO UPP initiation
	
	Pros.
	Cons.

	Alt#a: To use Service request for MO UPP initiation
	· Fully matches the purpose of the SERVICE REQUEST message. The "UP Positioning Initiation" actually is the UE to request the AMF to indicate the LMF to provide the user plane information to the UE for user plane connection establishment.
· Single NAS procedure is involved. The network could provide positive or negative feedback for UE's request to use the user plane positioning, i.e. service accept or service reject in a single transaction.
· The SERVICE REQUEST message can be sent in either idle mode or connected mode.
· More aligned with stage 2 requirements except the NAS message name.
	· Service request procedure needs to be updated.
· Two messages to carry PDU Session Establishment / PDU session Modification Request and user plane initiation.

	Alt#b: To use new LCS payload container for MO UPP initiation
	· Service request procedure is not touched.
	· Stage 2 requirements are not fully met as such "UP Positioning Initiation" indication is terminated at the AMF, not the LMF.
· The protocol efficiency is not so good. From coding perspective, just one bit for such "UP Positioning Initiation" indication is enough but the UE needs to include two complete IEs (i.e. Payload container type IE and the Payload container IE) in the UL NAS TRANSPORT message. Note that the Payload container IE is a type 6 IE.
· More NAS procedures are impacted. The UL NAS TRANSPORT message is a single-shot message and in case of the AMF needs to provide feedback to the UE (e.g. the AMF rejects the UE's request to use UPP), the AMF needs to initiate another separate DL NAS transport procedure to the UE. Two NAS procedures are impacted.
· Two NAS procedures need to be initiated for idle mode UE. The UL NAS TRANSPORT message can only be sent in the connected mode while it is an often and common case that the request for the UE-initiated user plane connection establishment can come to the UE in the idle mode.
· Two messages to carry PDU Session Establishment / PDU session Modification Request and user plane initiation.

	Alt#c: To use Additional Information IE for MO UPP initiation
	· Stage 2 requirements are fully met as the user plane positioning initiation is contained in the Additional Information IE and is ended at AMF rather than LMF.
· The protocol efficiency is better. From coding perspective, just one bit for user plane positioning initiation indication is available.
· The signalling efficiency is better. UE only needs to send one UL NAS Transport message that can carry the user plane positioning initiation along with the PDU Session Establishment Request or PDU session Modification Request rather than two messages for PDU session Request and user plane positioning initiation.
· More aligned with stage 2 requirements even the NAS message name.
· Service request procedure is not touched.
	· PDU session establishment and PDU session modification proecdures are touched.




3 Conclusion
This discussion paper has provided the entire stage 2 procedures for UE initiated user plane connection. Besides the 2 alternatives introduced in C1-233286, this paper provides a new alternative to update UL NAS Transport procedure and to use the Additional information IE to carry user plane positioning initiation.
Alt#a: To use Service request for MO UPP initiation.
It proposes to use the SERVICE REQUEST message and define a new IE to indicate the UE's request for UE-initiated user plane connection establishment.
Alt#b: To use new LCS payload container for MO UPP initiation.
It proposes to update the UL/DL NAS transport procedure and to add a new Payload container type value for the user plane connection establishment between the UE and the LMF.
Alt #c To use Additional information IE for user plane positioning initiation.
It proposes to update the UL NAS transport procedure and to add a new Additional information IE value for the UE initiated user plane connection establishment.
Alt #a and #b are captured in CR C1-233288 and C1-23785 in CT1#142, Alt#c is captured in CR C1-235737 and C1-235755 in this meeting.

