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Abstract:
This discussion paper tries to highlight the possible deployments of LCS, specifically the LCS user plane protocols supported by the network operators and how the network informs the UE in this regard. Also, the paper emphasises on the recommendation of continued support of OMA SUPL by the UE. 


Introduction:
There is an ongoing discussion in CT1 regarding the user plane protocol used for LCS, between the UE and LMF as well as the UE and LCS-client /AF. 

So far, there seems to be an agreement for introducing a new LCS user plane protocol (LCS-UPP). In addition, operators and vendors are working on assuring the continuation of the widely deployed OMA SUPL protocol used in LTE, and 5G deployments and simplify the transition to the use of the new LCS-UPP protocol when seen appropriate by the operator from the business requirements and deployment.

The core network needs to inform the UE which protocol it supports, so the UE can make the right choice to initiate the related procedures. In this paper, we discuss the mean that helps to achieve this.


Discussion:
1- How the network informs the UE of the user plane protocol to use:
The network elements that need to support user plane LCS protocol are LMF and LCS-client/AF, where each has a different function as described in TS23.273.

The network operator may deploy multiple LMFs, one to support LCS over control plane, another LMF entity to support SUPL, and possibly another LMF entity to support LCS-UPP. Each can serve specific and pre-defined applications. 

If we consider the LMF, the following deployment example may apply:
1. LCS over control plane is used for regulatory services, as UE location information for emergency services.
2. SUPL is used to provide the location information for other UE using applications specified by NSSAI and DNN.
3. LCS-UPP used for IoT device's location information
Therefore, the network needs to inform the UE which LCS user protocol to use per LMF and LCS-client/AF, i.e per LCS network entity address.

For this, the most suitable solution is to use URSP to dynamically communicate the LCS entity's address (LMF & LCS-client/AF) and the user plane protocol used for this entity. The PLMN the UE is roaming in (HPLMN or VPLMN) provides the URSP to the UE, allowing the UE to perform the appropriate procedure.

Other options as OMA DM- MO or USIM configuration can be used, however this does not allow the information to be provided dynamically from the NW to the UE, especially during migration scenarios and roaming. Push SMS is used today for SUPL only, therefore the SMS is not the solution used to inform the UE about the LMF that uses LCS-UPP.


2- The need to support SUPL
As indicated above, SUPL is widely deployed in operators networks as a user plane LCS solution.
Stage 2 and stage 3 need to emphasise and recommend the UE vendors to continue the support for SUPL despite the introduction of the new LCS-UPP protocol. Therefore, it is proposed to add a note in-line with the following:

NOTE:	OMA SUPL is widely deployed by operators as LCS user plane solution. Therefore, it is required that UEs continue to support SUPL to ensure a smooth and successful LCS operation. Some operators will migrate to use LCS-UPP or continue to use SUPL in the future for all or part of their LCS NW entities (LMF and LCS-client /AF).


Conclusion:
Based on the discussion above, CT1 is asked to discuss and agree on:
- Using URSP to allow the PLMN to inform the UE about the supported LCS user plane protocol per LCS NW entity (LMF and LCS-client /AF).

- Adding a note in 3GPP specification to request the UE vendors to continue supporting SUPL in their products to ensure successful LCS operation and until the transition to LCS-UPP (based on deployment plan of each individual operator).

