3GPP TSG-CT WG1 Meeting #141e
C1-232224
Online 17– 21 April 2023

Source:
Huawei, HiSilicon
Title:
Discussion on NAS protocol impacts for user plane positioning
Agenda item:
18.2.19
Document for:
Discussion and Decision
1. Introduction

SA2 has agreed stage 2 procedures for user plane connection establishment between the UE and the LMF for user plane positioning.

This paper attempts to provide principles of stage 2 procedures for user plane connection between the UE and the LMF from stage 3 protocol perspective. Based on these principles, the paper also tries to analyse the NAS protocol impacts and finally propose some ways forward in CT1.
2. Discussion
2.1. Principles of stage 2 procedures for user plane connection between UE and LMF
As per specified in stage 2 TS 23.273 about procedures for user plane connection between the UE and the LMF (copied in Annex A for easy reference), following principles can be derived from stage 3 protocol perspective:

1) A dedicated PDU session (using dedicated DNN and S-NSSAI) needs to be established and used for user plane positioning.
2) After said dedicated PDU session was established, either the LMF or the UE can initiate the user plane connection establishment over this dedicated PDU session.
3) Regardless of LMF-initiated or UE-initiated user plane connection establishment, it is always the LMF sends the required user plane information to the UE which is transparently transported via the AMF.
4) Regardless of LMF-initiated or UE-initiated user plane connection establishment, finally it is always the UE to establish a secured user plane connection with LMF using the user plane information provided by the LMF.
5) The established user plane connection is maintained between the UE and the LMF but the AMF needs to know the status of the user plane connection between the UE and the LMF, i.e. the LMF needs to indicate the AMF that user plane connection between the UE and LMF has been established and the AMF stores the user plane connection context as part of UE context.

6) The user plane connection can be modified by the LMF (e.g. due to AMF/LMF relocation) and can be terminated by either the LMF and the UE.
7) The UL NAS transport procedure is used for the UE-initiated user plane connection establishment as well as to acknowledgement the LMF-initiated user plane connection establishment.
8) The DL NAS transport procedure is used for the LMF-initiated user plane connection establishment to deliver the user plane information as well as the UE-initiated user plane connection establishment.

2.2. NAS protocol impacts
Based on principles in section 2.1, the NAS protocol impacts can be identified as follows:

1) The UL NAS transport procedure needs to be updated for the acknowledgement of the LMF-initiated user plane connection establishment.

2) The DL NAS transport procedure needs to be updated for the LMF-initiated user plane connection establishment to deliver the user plane information as well as the UE-initiated user plane connection establishment.

3) As both UL/DL NAS transport procedure are impacted and currently the Payload container type included in the UL/DL NAS transport message is only for the control plane message routing, including LPP messages and LCS messages to the LMF. Hence for the user plane connection establishment, a new Payload container type value (e.g. user plane positioning information container) needs to be defined.
Proposal #1. 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.

As per specified in stage 2 TS 23.273, the user plane information includes the user plane positioning address of the LMF and security related information. About the LMF address type, SA2 has captured it as an EN and sent an LS to check with CT1 and CT4. CT1 has let CT4 to make the final answer and hence, this is out of the scope of CT1. About the security related information, SA2 also has captured it as an EN and is subject to SA3 to work on it. With this situation, CT1 cannot define the specific content of user plane information but has to wait other WGs (i.e. CT4 and SA3) work.
Proposal #2. It proposes to add ENs for the content definition of user plane information used for the user plane connection establishment between the UE and the LMF.

As per specified in stage 2 TS 23.273 Figure 6.18.2-1 for the UE-initiated user plane connection establishment, the UE also uses the UL NAS TRANSPORT message to send "UP Positioning Initiation" to the AMF based on which the AMF performs the LMF selection and requests the LMF to set up of the user plane connection. This does means the "UP Positioning Initiation" is not transparent to the AMF and hence cannot be included in the Payload container IE in the UL NAS TRANSPORT message. 
If this is the case, then from stage 3 protocol perspective, we need to evaluate whether the UL NAS TRANSPORT message is a suitable NAS message to carry "UP Positioning Initiation" for the UE-initiated user plane connection establishment. Due to following reasons, we believe the UL NAS TRANSPORT message is NOT a suitable NAS message:

1) The UL NAS transport procedure, as per its message name, is mainly used to transport the payload/container information which is transparent to the AMF.

2) The Payload container type IE and the Payload container IE are two mandatory IEs in the UL NAS TRANSPORT message. As the "UP Positioning Initiation" needs to be included separately, the Payload container type IE and the Payload container IE have to be included as well and then how to set the value for them are very tricky things. Note that these two mandatory IEs cannot be empty.

3) The UL NAS TRANSPORT message is a single-shot message and there is no way for the network to provide the feedback to the UE. Actually, based on below SA2 text in TS 23.273, it could be a case that the AMF can reject the UE's request to use the user plane positioning.

"[Conditional] If the UE is authorized based on UE Subscription to use the user plane positioning, AMF selects an LMF which capable to establish a user plane session for positioning with the UE."
4) The UL NAS TRANSPORT message can only be sent in the connected mode while the request for the UE-initiated user plane connection establishment can come to the UE in the idle mode.
If the UL NAS TRANSPORT message is NOT a suitable NAS message to carry "UP Positioning Initiation" for the UE-initiated user plane connection establishment, then which NAS message is suitable? Considering following reasons, we believe the SERVICE REQUEST message is a suitable one:
1) 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. This matches the purpose of the SERVICE REQUEST message.
2) 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.

3) The SERVICE REQUEST message can be sent in either idle mode or connected mode.

After evaluating all existing IEs in the SERVICE REQUEST message, it is better to define a new optional IE (e.g. UE request indication).
Proposal #3. 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.

If going to Proposal #3 and agreed by CT1 as a way forward, it is better to send an LS to inform SA2 to update their specification to align with CT1.
Proposal #4. It proposes to send an LS to inform SA2 to update their specification to align with CT1 about the NAS message used to indicate the UE's request for UE-initiated user plane connection establishment.

Please note that all these NAS impacts are for the preparation of user plane connection establishment for the user plane positioning and for the user plane connection establishment itself, it is not NAS protocol and will be defined in TS 24.572.
Also, please note that the LMF selection for user plane positioning is out of scope of CT1 and should be specified in CT4.
3 Conclusion
This paper has provided principles of stage 2 procedures for user plane connection between the UE and the LMF from stage 3 protocol perspective.

Based on priciples, it futher discussed the NAS protocol impacts and following proposals were provided:
Proposal #1. 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.

Proposal #2. It proposes to add ENs for the content definition of user plane information used for the user plane connection establishment between the UE and the LMF.

Proposal #3. 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.

Proposal #4. It proposes to send an LS to inform SA2 to update their specification to align with CT1 about the NAS message used to indicate the UE's request for UE-initiated user plane connection establishment.

Proposals #1 and #2 are captured in CR C1-232225, Proposal #3 is captured in CR C1-232226, Proposal #4 is captured in LS-out C1-232227.
Annex A: Stage 2 procedures of User Plane Connection between UE and LMF in TS 23.273
6.18
Procedures of User Plane Connection between UE and LMF

6.18.0
General

Clause 6.18 describes the management of the user plane connection between UE and LMF. LMF or UE may trigger the establishment of the user plane connection.

UE and LMF may maintain the established user plane connection. LMF may modify or terminate the established user plane connection between UE and LMF.

Precondition:

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.

Editor's note:
It is FSS whether and how to support session break out for local LMF service, i.e. whether SMF needs to perform ULCL/L-PSA insertion for the PDU session used for user plane positioning, e.g. based on UE location received from AMF.

6.18.1
LMF initiated User Plane Connection

LMF may trigger the user plane connection establishment after receiving a location request from AMF if target UE does not have user plane connection with LMF. AMF also subscribes from LMF the status of LCS user plane connection for the target UE, using a Nlmf_Location_UPNotify Subscribe message if the UE supports user plane positioning. Figure 6.18.1-1 shows a procedure triggered by LMF to support positioning over the user plane connection between UE and LMF.
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Figure 6.18.1-1: Positioning via a User Plane Connection between UE and LMF initiated by LMF

1.
Based on UE user plane positioning capability and other implementation factors, LMF decides whether to continue the position procedure via a user plane connection between UE and LMF.


Steps 2-7 are skipped if there is already a user plane connection context of the target UE in LMF and LMF determines to utilize the user plane connection for positioning.

NOTE:
LMF can select user plane positioning for specific positioning methods (e.g. motion sensor-based method) and it is based on implementation and local configuration to determine which positioning method requires user plane transport.

2.
[Conditional] If LMF decides to utilize user plane for positioning and there is no established secure user plane connection between the UE and LMF, LMF sends a user plane information to AMF to indicate UE to utilize user plane for positioning. The user plane information includes the user plane positioning address of the LMF, security related information.

Editor's note:
The security mechanism and security information provided by LMF to UE is subject to SA WG3's work. It is FFS how the UE user plane positioning capability and LMF user plane information is transferred, e.g. based on enhanced LPP, supplementary service or NAS message.

3.
[Conditional] When AMF receives the user plane information from LMF in step 2, AMF sends it to UE via a DL NAS TRANSPORT message.

4.
[Conditional] If there is no established applicable PDU session for the user plane positioning, the UE uses the URSP as defined in TS 23.503 [41] 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.

5.
[Conditional] AMF sends the acknowledgement received in step 4 to the LMF via Namf_N1messageNotify service.

6.
[Conditional] If LMF knows the UE IP address information, LMF may notify UE to setup the secure user plane connection through the known UE IP address.

Editor's note:
It is stage 3 to check and decide the protocol used by LMF to notify UE through the known UE IP address.

7.
[Conditional] UE establishes a secured user plane connection with LMF. If LMF send its FQDN to the UE, a DNS server/resolver is used to resolve the IP address of LMF (e.g. EASDF or local DNS for local LMF address resolution).

Editor's note:
IP address and/or FQDN as LMF address information needs to be checked/verified based on CT1/CT3 feedback.

8.
[Conditional] LMF indicates AMF in the Nlmf_Location_UPNotify message that user plane connection between the UE and LMF has been established.

9.
[Conditional] The AMF stores the LCS-UP connection context as part of UE context.

10.
If LMF or UE determines to utilize the user plane connection for positioning and the secure user plane connection is established, LPP messages are transferred between UE and LMF for UE based positioning, UE assisted positioning and delivery of assistance data. Supplementary services event report messages from UE may also be transferred to LMF via the established user plane connection.

6.18.2
UE initiated User Plane Connection

UE may trigger the user plane connection establishment if the UE does not have user plane connection with LMF. Figure 6.18.2-1 shows a procedure triggered by UE to support positioning over the user plane connection between UE and LMF.


[image: image2.emf]UE

NG-

RAN

AMF LMF UPF

9.UE positioning and supplementary service message via user Plane

                       6.UE establishing secure user plane connection

1.UL NAS TRANSPORT(UP Positioning Initiation)

7. Nlmf_Location_UPConfig Response

5. DL NAS TRANSPORT(User Plane Info )

3. Nlmf_Location_UPConfig Request

2. LMF selection

4. Namf_Communication_N1N2MessageTransfer (User Plane Information)

8. Store LCS-UP connection context


Figure 6.18.2-1: Positioning via a User Plane Connection between UE and LMF initiated by UE

1.
UE may send a user plane establishment request to AMF via NAS Message, if UE decides to prepare a user plane connection for upcoming positioning requests.

2.
[Conditional] If the UE is authorized based on UE Subscription to use the user plane positioning, AMF selects an LMF which capable to establish a user plane session for positioning with the UE.

3.
[Conditional] The AMF sends a Nlmf_Location_UPConfig Request towards LMF to request set up of an LCS-UP connection.

4.
[Conditional] If LMF accept to utilize user plane for positioning and there is no established secure user plane connection between the UE and LMF, LMF sends a user plane information to AMF to indicate UE to accept and utilize user plane for positioning. The user plane information includes the user plane positioning address of the LMF, security related information.

5.
[Conditional] When AMF receives the user plane information from LMF in step 4, AMF forwards it to UE via a DL NAS TRANSPORT message.

6.
[Conditional] UE establishes a secured user plane connection with LMF.

7.
[Conditional] LMF responds to AMF that user plane connection between the UE and LMF has been established.

8.
[Conditional] The AMF stores the LCS-UP connection context as part of UE context

9.
[Conditional] After the secure user plane connection is established, if LMF determines to utilize the user plane connection for positioning after receiving a positioning request from AMF, or UE determines to utilize the user plane connection for positioning, LPP messages are transferred between UE and LMF for UE based positioning, UE assisted positioning and delivery of assistance data. Supplementary services event report messages from UE may also be transferred to LMF via the established user plane connection.
6.18.3
Modification of User Plane Connection between UE and LMF

The figure 6.18.3-1 shows how a secure user plane connection between UE and LMF is modified. The flow describes change of LMF but applies also when source and target LMF is the same. The procedure can also be used to terminate the user plane connection to Source LMF not selecting any Target LMF.
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Figure 6.18.3-1: Connection modification between UE and LMFs

1a.
[Conditional] The LMF discovers a need to change LMF or re-establish the user plane connection between UE and LMF. The LMF sends an Nlmf_Location_UPNotify message that includes user plane information and 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 or Nlmf_Location_UPNotify Subscribe message.

NOTE:
The LMF change procedure is independent from the SSC mode of the PDU Session with dedicated DNN used for positioning. For SSC mode 2/3, PSA UPF connection with the LMF can be relocated with UE movement and LMF can discover the need to change LMF to reduce the user plane path latency.

1b.
[Conditional] AMF based on LMF indications need to reselect an LMF used for user plane positioing. LMF needs to be capable to establish a user plane session for positioning with the UE. Further at AMF relocation the target AMF needs to inform the LMF of the AMF change.

2.
[Conditional] If AMF reallocation has occurred, this step is skipped. Otherwise, steps 3-8 of figure 6.18.2-1 are performed between AMF, UE, and Target LMF with addition that UE also terminate connection to Source LMF.

3.
The AMF sends an Nlmf_Location_UPConfig Request towards the source LMF. The message may include a request for the Source LMF to terminate a specific user plane connection to the UE and the Target LMF. Alternatively, it may include information about AMF reallocation.

4-5.[Conditional] The source LMF may invoke an Nlmf_Location_LocationContextTransfer Request service operation towards the target LMF to provide the current location context of the UE, if there is periodic and triggered UE location events report context. The target LMF informs source LMF of the location context transfer operation results.

6.
[Conditional] If the user plane connection to source LMF is still active, the source LMF terminates the connection to the UE.

7.
The LMF sends Nlmf_Location_UPConfig Response message to AMF to confirm connection termination or acknowledge change of AMF.

