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Abstract of the contribution: This paper proposes a solution for KI#14 of Positioning Access selection for LCS service and deletes an FFS in clause 6.18 in TR 23.731.
1.	Discussion
When UE accesses 5GC via 3GPP access and non-3GPP access simultaneously, the serving AMF may be same or different in the following scenarios:
-	Scenario 1: When served by the same PLMN for 3GPP and non-3GPP accesses, the UE is served by the same AMF. An example of the scenario is shown in Figure 1, as shown in the figure, the UE is registered via a 3GPP access and selects a N3IWF located in the same PLMN.


Figure 1: Example of scenario 1
-	Scenario 2: When served by different PLMNs for 3GPP and non-3GPP accesses, the UE is served by two AMFs belonging to two different PLMNs. An example of the scenario is shown in Figure 2, as shown in the figure, the UE is registered to 3GPP access in VPLMN1 and selects a N3IWF located in VPLMN2.


Figure 2: Example of scenario 2
In scenario 1, both AMF and LMF can decide the access type for positioning, because there is only one serving AMF and one serving LMF for different access type. But in scenario 2, the AMF and LMF are access type specific, so the access type should be selected before sending the positioning message to AMF or LMF.
In order to support both scenarios, it is proposed the GMLC decides the access type to transmit the positioning message. A new solution is added into TR 23.731.
Furthermore, the following FFS in clause 6.18 in TR 23.731 is also deleted:
Editor Note: The other option is the UDM provide s information (e.g. access type, serving AMF and UE state in the access) to other NFs (e.g. GMLC or LMF) to do the access type selection for positioning. Details are FFS.
2.	Proposal
It is proposed to add a new solution for key issue#14 as following:
*** First change ***
[bookmark: _Toc513014833]6.X	Solution #X: GMLC based Positioning Access selection for LCS service
[bookmark: _Toc513014834]6.X.1	Introduction
This solution addresses the Key Issue 14: Positioning Access selection for LCS service.
[bookmark: _Toc513014835]6.X.2	Functional Description
When UE accesses 5GC via 3GPP access and non-3GPP access simultaneously, the serving AMF may be same or different in the following scenarios:
-	Scenario 1: When served by the same PLMN for 3GPP and non-3GPP accesses, the UE is served by the same AMF.
-	Scenario 2: When served by different PLMNs for 3GPP and non-3GPP accesses, the UE is served by two AMFs belonging to two different PLMNs.
In order to support the scenarios above, when GMLC receives LCS Service Request from LCS Client, it decides Access Type to transmit the positioning message based on the information in Table 6.X.2-1.
Table 6.X.2-1: Information for access type selection
	Information
	Description

	Access Type
	The information is provided by UDM. UDM obtains the information from AMF during Registration procedure.

	For each Access Type:

	Serving AMF address
	The information is provided by UDM. UDM obtains the information during the Registration procedure.

	Connectivity state
	The information may be provided by UDM, AMF or LMF.
· UDM and LMF obtain the information by invoking Namf_EventExposure service.
· AMF locally maintains the connectivity state of the UE.


The GMLC provides the selected Access Type to the LMF or AMF.
[bookmark: _Toc513014836]6.X.3	Procedures


Figure 6.X.3-1: Access Type selection for LCS service
1.	An external LCS client sends a location request to an HGMLC in the HPLMN for the target UE. The HGMLC verifies the authorization of the LCS Client to locate the target UE and UE privacy requirements.
2.	The HGMLC invokes the Nudm_UE ContextManagement_Get service operation towards the home UDM of the target UE with the GPSI or SUPI of the UE.
3.	The UDM returns the Access Type(s) currently used by UE. For each access type, the UDM also returns serving AMF address, connectivity state, a VGMLC address and/or an LMF address.
4.	The HGMLC decides access type to transmit the positioning message based on the information received from UDM.
Step 5-13 are same as step 4-12 in section 6.18.3.
[bookmark: _Toc513014837]6.X.4	Impacts on existing entities and interfaces
Impacts are as follows:
-	GMLC: decide the Access Type to transmit the location information (e.g. positioning message) and provide the Access Type to AMF or LMF
-	LMF: send the Access Type received from GMLC to the AMF.
-	AMF: triggers the procedure to obtain UE location in the specific access based on the Access Type received from GMLC or LMF.
[bookmark: _Toc513014838][bookmark: _Hlk500857602]6.X.5	Evaluation
Editor's note:	This clause provides an evaluation of the solution.
*** Second change ***
[bookmark: _Toc516678719]6.18	Solution #18: UDM based Positioning Access selection for LCS service
[bookmark: _Toc516678720]6.18.1	Introduction
This solution addresses the Key Issue 14: Positioning Access selection for LCS service.
[bookmark: _Toc516678721]6.18.2	Functional Description
When UE accesses 5GC via 3GPP access and non-3GPP access simultaneously, the UDM is responsible to manage separate/independent UE Registration procedures for each access. For example, when UE initiates Registration procedure over 3GPP access, the AMF registers with the UDM by providing, e.g. AMF ID and Access Type. The UDM stores the AMF ID associated to the Access Type and does not remove the AMF ID associated to the other Access Type.
When UDM receives request from GMLC, it is proposed that UDM decides access type to perform the positioning procedure based on, e.g. access type and associated serving AMF which is provided by AMF during Registration procedure and the UE state change in the access type (e.g. connectivity state changes) which is obtained by subscribing UE access and mobility information event to AMF. The UDM provides Access Type to the GMLC.
[bookmark: _Toc516678722]6.18.3	Procedures


Figure 6.18.3-1: Access Type selection for LCS service
1.	An external LCS client sends a location request to an HGMLC in the HPLMN for the target UE. The HGMLC verifies the authorization of the LCS Client to locate the target UE and UE privacy requirements.
2.	The HGMLC invokes the Nudm_UE ContextManagement_Get service operation towards the home UDM of the target UE with the GPSI or SUPI of the UE.
3.	The UDM returns the serving AMF address and possibly a VGMLC address and/or an LMF address in the VPLMN. The UDM also selects and returns Access Type to transmit the location information based on, e.g. Access Type, associated serving AMF and the UE state change (e.g. connectivity state changes) in the access. If the serving AMF for different Access Type is different, the UDM only returns the AMF address related to the selected Access Type and will not return the Access Type.
Editor Note: The other option is the UDM provide s information (e.g. access type, serving AMF and UE state in the access) to other NFs (e.g. GMLC or LMF) to do the access type selection for positioning. Details are FFS.
4.	The HGMLC forwards the location request to the VGMLC and includes the AMF address, the target UE identity (e.g. SUPI), any LMF address received in step 3 and Access Type.
5a.	[Conditional] If solution in clause 6.2 (i.e. LMF Based Location Solution) is performed, the VGMLC invokes the Nlmf_ProvideLocation Request service operation to forward the location request and Access Type to the LMF.
6a.	[Conditional] If step 5a is performed, the LMF invokes the Namf_Communication_N1N2Message Transfer service operation to send the Positioning Message and Access Type to the AMF.
5b.	[Conditional] If solution in clause 6.14 (i.e. Reuse R15 existing location service architecture for commercial use cases) is performed, the VGMLC invokes the Namf_Location_ProvideLocation_Request service operation to forward the Access Type to the AMF.
7.	[Conditional] If the Access Type is 3GPP access, the step is performed. The step can be the steps 2-6 in clause 4.13.5.4 in TS 23.502 [5], steps 2-5 in clause 4.13.5.5 in TS 23.502, steps 2-4 in clause 4.13.5.6 in TS 23.502 [5] or other new positioning procedures defined for 3GPP access.
8.	[Conditional] If the Access Type is N3GPP access, the step is performed. The step can be the steps 5-9 in clause 6.12.3.1 or other new positioning procedures defined for N3GPP access.
9a.	[Conditional] If step 6a is performed, the AMF invokes the Namf_Communication_N1N2Message Transfer service operation to forward the Positioning Message to the LMF.
10a.	[Conditional] If step 9a is performed, the LMF invokes the Nlmf_ProvideLocation Response service operation to forward the location information to the VGMLC.
9b.	[Conditional] If step 5b is performed, the VGMLC invokes the Namf_Location_ProvideLocation_Response service operation to forward the location information to the VGMLC.
11-12.	VGMLC returns the location estimate to the LCS client via HGMLC.
[bookmark: _Toc516678723]6.18.4	Impacts on existing entities and interfaces
Impacts are as follows:
-	UDM: decide the Access Type to transmit the location information (e.g. positioning message) and provide the Access Type to the GMLC.
-	GMLC: send the Access Type received from UDM to AMF or LMF
-	LMF: send the Access Type received from GMLC to the AMF.
-	AMF: triggers the procedure to obtain UE location in the specific access based on the Access Type received from GMLC or LMF.
[bookmark: _Toc516678724]6.18.5	Evaluation
Editor's note:	This clause provides an evaluation of the solution.
*** End of changes ***
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