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Abstract: This key issue aims at studying the possible specification for user-plane location
1. Introduction
This document aims at the WT#1.1:
· WT#1.1: Investigate potential architectural enhancements to location service (e.g. in scenarios like edge computing, and other), i.e. support Positioning Signalling via user plane.
2. Discussion
To support user plane location service, SUPL2.0 has been introduced by TS 38.305 and the NR Architecture has been described as follows (see clause A.2 of TS 38.305):
This clause describes interworking between the control-plane LCS architecture, as defined in the main body of this specification, and SUPL 2.0. Similarly, to the E-SMLC in the LTE architecture (TS 36.305 [25]), the LMF either includes or has an interface to an SPC function, as defined in OMA SUPL V2.0 ([15], [16]). It can thus provide a consistent set of positioning methods for deployments utilizing both control-plane and user-plane.
The underlying architecture is shown in the Figure below.
[image: ]
It can be seen that the LMF either includes or has an interface to an SPC function, which is a part of the SLP function (i.e., the LMF needs to interact with SLP).
According to clause A.4 of TS 38.305 presented as following, SLP gets assistance data supplied by the NG-RAN through LMF via NRPPa and then the assistance data can be transferred over to the SLP for delivery to the UE via LPP over SUPL.
Since SUPL by definition is carried over the user plane, it is not applicable to operations terminating at the NG-RAN. SUPL operations must take place in combination with control-plane procedures over NRPPa.
During the user plane location service procedure, in some situations the SLP that consists of SLC and SPC needs some assistance data supplied by the NG-RAN. In the event that the LMF does not have the required assistance data available, it would need to retrieve them from the NG-RAN once it was made aware that they were needed.
 [image: ]
Although the positioning server in this operation is the SLP, the existence of an interface to the LMF means that the SLP can communicate with the LMF via the SPC. In particular, this means that assistance data that was delivered to the LMF via NRPPa can be transferred over to the SLP for delivery to the UE via LPP over SUPL.
Observation 1: In TS 38.305, the SLP could request LMF to provide necessary information from control-plane to accomplish the user-plane location service.

In TS 38.305, it assumes that the SUPL session has been established during the procedures combining C-plane and U-plane operations. Issues about the SUPL session establishment need further discussion in SA2 for the completeness of user plane location solutions. For example, how UE know the SUPL capability and the address of SLP.

Observation 2: How UE establish the SUPL session needs further discussion.

When NR signals is used for positioning, there is a problem that NLOS (non-line of sight) would seriously affect the positioning accuracy. In order to help increase positioning accuracy, 3GPP has defined that UE and LMF can use LPP message to transfer not only NR positioning signals data, but also the positioning data measured by other technology like Bluetooth, Sensors, Wlan and so on. However, those non-3GPP positioning methods also has their own restrictions. For example, GNSS is a wild used high accuracy positioning method, but it can only be used outdoor.

With the introduction of user plane location, some other non-3GPP positioning methods may also be integrated into 3GPP without limitation. For example, visual positioning, which is usually bandwidth consuming and not applicable to control-plane-based methods, can also be used in 3GPP network.

Observation 3: 3gpp and non-3gpp positioning methods could work together to increase the positioning accuracy, and user-plane-based location can introduce more non-3gpp positioning methods (e.g., visual positioning).
3. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-71.
[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc22214903][bookmark: _Toc23254036][bookmark: _Toc92882279][bookmark: _Hlk91782779]5	Key Issues
5.X	Key Issue #X: supporting user plane location service
5.X.1 Description
To support user plane location service, SUPL2.0 has been introduced by TS 38.305. With the introduction of user plane approach, there are some aspects needs further discussion based on existing LCS system architecture and procedures:
· How could the UE know whether the user-plane location service of the network is available?
· Whether and how to enhance existing 5GS LCS architecture or LCS related procedures to support LCS via user plane, including MT-LR and MO-LR?
· Besides existing positioning technologies, whether and how other non-3GPP positioning methods can be introduced to increase positioning accuracy based on the user-plane approach?
* * * * End of changes * * * *
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