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1. Discussion
The application enabler for location may consider various possible sources of locations, including the LCS provided by the control plane services, SUPL provided by user plane services, the location information (e.g. by Bluetooth positioning methods) provided by the UE through the application layer ptorocols, and the potential non-3GPP standard location services provided by third parties. 
Based on architectural reference model of 5GS LCS defined in 3GPP TS 23.273, the system reference architecture reference (informative) for Location Services with SUPL 2.0 as defined in OMA-AD-SUPL-V2_0-20120417-A and 3GPP TS 38.305, and the application layer functional model defined in SA6, the reference architecture consisting available 3GPP location functionalities is shown in figure below. 
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Figure 1. Reference architecture consisting available location services in 3GPP
The LCS service can be exposed to applications by NEF (towards an external AF) or GMLC (towards the LCS client that is internal to MNO domain). The LCS service doesn’t require IP user plane set up for the target UEs. Due to deployment and cost considerations, the SUPL 2.0 (and above) may also be deployed by MNO (as an alternative or complementary scheme to control plane location service). When both control plane and user plane location services are deployed, the selection of either of the schemes (in case only one scheme can be used at a time) needs to be considered.  Also the case where both LCS and SUPL are used (e.g. when UE supports both 3GPP and non-3GPP access) can be evaluated.
The current 5G LCS does not support the user plane location functions to deliver SUPL service within the core network. The TS 38.305 provides an informative architecture for interworking between control plane LCS and user plane SUPL, in which the user plane locaiton is exposed (separately from the control plane path) by SLC via the Le interface. In this case the application layer consumer – SUPL Agent or LCS Client titled in TS 38.305, should receive the location separately from LCS and SUPL, though via the same two interfaces. This case is identified by two possible architectural models in figure below as b) and c).
Besides there is also the possibility that 5G LCS may follow the 4G LCS, in which SUPL location can be exposed by GMLC, i.e. only single one Le interface to the LCS Client. This case is identified by architectural model a) in figure below.
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Figure 2. Possible architectural models consisting location source of LCS and SUPL
Given the possible models above, the following observations are captured:
-
The application layer location service can be owned by either MNO or 3rd party service provider.

-
When both LCS and SUPL are avaiable in 5G system, the selection and coordination of the two location services may be at either core network or application layer.

The following questions are raised to SA2 and RAN:

 -
Can 5GC support the exposure of location service of both LCS and SUPL through one interface?
-
If the 5GC supports the exposure of location service of LCS and SUPL through different interfaces, is it possible that both location services are used at the same time to retrieve the same UE’s location?

2. Proposal

2.1
Fused location service architecture
The proposed architecture for fused location service enabled by 5GS is shown in figure 3.
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Figure 3. Functional architecture for fused location service
The architecture is composed of logical functions and service components that are not necessarily physical entities and can reside in or co-locate with existing application layer entities as appropriate.

In the architecture the fused location provision and service exposure layer can be within the MNO domain or third party service provider domain.

The service components are independent and extensible services providing the APIs towards vertical or third party applications. 

Details of the proposal will be provided in S6-21xxxx.

2.2
 Liaison with SA2 and RAN
It is proposed to send an LS to SA2 and RAN to address the questions in the discussion part.
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