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Abstract of the contribution: This contribution determines that for a CT1 selected user plane positioning solution following stage 2 requirements, it is sufficient to specify a solution using LCS-UPP as a solution based on SUPL is already specified for 3GPP outside CT1 remit, and this option remains unchanged. A clause that specifies inter-operability between SUPL and LCS-UPP should be specified in 3GPP TS 24.572.

1. Background
CT1 has discussed alternative user plane positioning solutions since CT1#140 without reaching a final conclusion, and further progress is needed to conclude the high-level content and scope of specification under CT1 remit for a new user plane positioning solution.

2. Discussion
2.1 User plane positioning solution alternatives
The user plane positioning solution to be specified by CT1 needs to provide connectivity between the UE and the LMF supporting positioning functionality using LCS-SS and LPP protocols. The main remaining solution alternatives proposed to support LCS-SS and LPP via user plane connectivity between UE and LMF as established by a PDU session are:

1) SUPL; and
2) LCS-UPP.

Other alternatives may also be possible, but currently the discussions in CT1 indicate that the above two alternatives are the main solutions companies believe need to be supported. 

For LCS-UPP it is commonly accepted that this alternative should be supported being a solution fully under 3GPP control that can be tailored to suit not only current requirements but also more easily adaptable to new functionality that may be introduced in future releases. As a newly developed protocol specifically for the 3GPP use case and architecture, it is also seen that it can be designed to support transport of both upper layer protocols, LPP and LSC-SS, required for user plane positioning functionality according to 5G_eLCS_Ph3 [4]. It is therefore concluded that the user plane positioning solution to be specified by CT1 shall include a newly developed dedicated protocol, LCS-UPP.

[bookmark: _Hlk115269849]It has been argued that in addition to LCS-UPP, also a parallel solution based on SUPL needs to be supported as part of the CT1 specified user plane positioning solution. Various arguments have been presented to justify inclusion of SUPL support, but there is still no agreement on how and to what extent a SUPL based solution alternative needs to be captured in the CT1 specified user plane positioning solution. In the following clause, arguments and use cases are discussed to determine a way forward for specification of a SUPL solution under CT1 remit.

2.2 SUPL solution specification

2.2.1 General

3GPP specification supports use of SUPL as user plane positioning solution in 5GS since Rel-15 following 38.305 [1] and 23.273 [2], in addition to the use in 2G/3G/4G 3GPP networks following corresponding 3GPP specification. At introduction of a new 3GPP specified user plane positioning solution it needs to be decided to what extent and in what way a SUPL solution needs to be part of this new user plane solution.

In the following clauses arguments and use cases are discussed to determine a reasonable level of incorporation of SUPL in the new user plane positioning solution.


2.2.2 SUPL is already supported and continued support is needed

Currently and since Rel-15, use of SUPL in a 5GS network is supported as specified in 38.305 and 23.273. Introducing a new alternative user plane positioning solution in Rel-18 does not impact the existing specification of SUPL support and use in 5GS. Support and use of the SUPL solution is optional as support and use of a new user plane positioning solution can be expected to be. Introducing the SUPL solution as an alternative parallel to LSC-UPP would also be done as an optional alternative and not change the optionality of support and use.

Observation 1: SUPL solution support and use is part of 3GPP specification for 5GS since Rel-15 and introducing a new user plane positioning solution does not change optional use of the SUPL solution.


2.2.3 Device support of SUPL is needed after introducing LCS-UPP

SUPL support in current 3GPP is implemented under network support and market demand. By introducing an alternative solution there will be another option to support but the standard does not require implementations to support either alternative, and this will still be a matter of market demand. Legacy devices that can only support user plane positioning using SUPL and as such devices remain in the field, and it is unlikely that the SUPL solution will be deprecated in markets where it currently is in use even if a new alternative solution could be deployed. 

Observation 2: Device support for specific user plane positioning solutions is not required by the standard but is based on market demand for the user plane positioning solutions that can optionally be deployed. 


2.2.4 SUPL and LCS-UPP inter-operability

In networks where user plane positioning currently uses SUPL introducing the new user plane results in alternative solutions being deployed and a need for operators to control solution selection. For legacy devices supporting SUPL only there should be no issue, and these can only use the SUPL solution as deployed before availability of a new solution, i.e. LCS-UPP. For devices that support both the SUPL solution and LCS-UPP there may be requirements to steer UEs to one of the solutions. 

The use of both SUPL and LCS-UPP is initiated by the network, but to take the right decision the device support may need to be known by the network. For LCS-UPP which involves NAS signaling support indication it is trivial, but as current use of the SUPL solution is transparent to NAS there may be a need to introduce additional handling of devices supporting both SUPL and LCS-UPP.

The user plane positioning solution selection logic in the network needs to handle devices supporting SUPL only, supporting both SUPL and LCS-UPP and possibly supporting LCS-UPP only. As current SUPL solution does not involve NAS support indication the logic should not rely on a NAS SUPL support indication but can be handled via device (pre)configuration, or implementation specific means. 

Introducing SUPL as an alternative in parallel to LCS-UPP under the new solution part of NAS the protocol will not simplify the network selection between SUPL and LCS-UPP but only add an additional layer of solution selection negotiation over the control plane, i.e. MNOs deploying SUPL as of current 3GPP specification need to:
1) determine whether current SUPL or the release 18 feature is to be used; and 
2) at use of release 18 feature, determine whether SUPL or LCS-UPP is to be used.

Observation 3: Handling device support of SUPL should not be introduced in NAS as part of the release 18 feature to avoid separate logic and handling of devices supporting SUPL only and devices supporting both SUPL and LCS-UPP. Steering of the user plane protocol to be used can be done by device (pre)configuration or by implementation specific means, as no interworking in the 3GPP network is required between SUPL and LCS-UPP.


2.2.5 Operator controlled migration from SUPL to LCS-UPP

At introducing a user plane positioning solution based on LCS-UPP in the standard there may be no need to deploy such alternative until use cases and market need justify its use and until such time continue to use SUPL. The deployment of LSC-UPP can be expected to be done stepwise such that e.g. certain devices and/or devices located in certain areas start to use LCS-UPP whereas other devices, including legacy devices, continue to use SUPL. There is thus a need for the operator to steer user plane positioning use to either SUPL or LCS-UPP on individual device basis. It is expected that such steering can be handled in the network based on indicators discussed in clause 2.2.4 (i.e., device (pre)configuration or other implementation specific means) and does not justify introducing a SUPL alternative under the NAS layer solution for user plane positioning as this will not include legacy devices supporting only SUPL.

Observation 4: Steering of individual devices in migration scenarios and at partial deployment/use of LSC-UPP is expected to be based on the same requirements as for SUPL and LCS-UPP inter-operability.


2.2.6 SUPL issues in 5GS SA deployments

Cases have been raised when initiation of SUPL can fail in 5GS stand-alone networks. Such issues may occur when there is no method to signal the SUPL INIT using SMS. It has therefore been argued that SUPL signaling need to be explicitly specified for the new user plane positioning solution which could transport SUPL INIT via NAS messages part of this solution.

It should however be noted that issues and limitations to use of SUPL in 5GS as specified since Rel-15 are not appropriate to resolve as part of the new release 18 feature. Addressing maintenance issues of legacy functionality in the scope of new functionality would result in dependencies across features. Maintenance issues related to legacy use of SUPL should be addressed under the scope of a TEI-type WI.

Furthermore, the 5G SA network without SMS deployment would rather be an un-realistic scenario and could only apply for the SNPN case. It is not a protocol issue but rather general architecture issue how to route the signaling from the 3rd party (out of 3GPP core network entities) to the UE and should be discussed in stage 2 or OMA LOC how to convey SUPL INIT message to the UE in SNPN for the case of no SMS deployment. 

Observation 5: Maintenance issues of SUPL deployments are not in the scope of 5G_eLCS-Ph3 but should be handled under the scope of a TEI-type WI. Architecture issues, e.g. how to convey SUPL INIT message by means other than SMS, requires stage 2 work.


3. Conclusion
In the above clauses the following observations were made:

Observation 1: SUPL solution support and use is part of 3GPP specification for 5GS since Rel-15 and introducing a new user plane positioning solution does not change optional use of the SUPL solution.

Observation 2: Device support for specific user plane positioning solutions is not required by the standard but is based on market demand for the user plane positioning solutions that can optionally be deployed. 

Observation 3: Handling device support of SUPL should not be introduced in NAS as part of the release 18 feature to avoid separate logic and handling of devices supporting SUPL only and devices supporting both SUPL and LCS-UPP. Steering of the user plane protocol to be used can be done by device (pre)configuration or by implementation specific means, as no interworking in the 3GPP network is required between SUPL and LCS-UPP.

Observation 4: Steering of individual devices in migration scenarios and at partial deployment/use of LSC-UPP is expected to be based on the same requirements as for SUPL and LCS-UPP inter-operability.

Observation 5: Maintenance issues of SUPL deployments are not in the scope of 5G_eLCS-Ph3 but should be handled under the scope of a TEI-type WI. Architecture issues, e.g. how to convey SUPL INIT message by means other than SMS, requires stage 2 work.

From these observations it can be concluded that there is no justification to specify SUPL as a solution alternative under the new user plane positioning solution, but the legacy 3GPP specification regarding support and use of SUPL is sufficient. There is however a need to capture inter-operability between SUPL and a new user plane positioning solution using LCS-UPP in the network such that devices can be steered to the network preferred solution. Based on this the following proposals are made:

Proposal 1: It is proposed to specify a user plane positioning solution using LCS-UPP in 24.572.

Proposal 2: It is proposed for 24.572 to refer to existing specification for support and use of SUPL.

Proposal 3: It is proposed to introduce needed parameters and indicators in TSes under CT1 remit, and requirements in 24.572 to specify interworking between SUPL and the new user plane positioning solution using LCS-UPP.
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