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Abstract of the contribution: This contribution proposes place the selection of LMF in the GMLC for all types of positioning requests.
1. Discussion
This solution proposes to place the selection of LMF in the GMLC for all types of positioning requests (i.e. MO-LR, MT-LR and NI-LR). This as an alternative to solutions with scenarios where LMF is selected in AMF.  
By placing LMF selection in GMLC the burden of understand multiple aspects of positioning technologies is removed from AMF and is placed in a node specifically designed for positioning purposes. The solution also allows to considering S-NSSAI in LMF selection process.
2. Proposal
The basic principles and procedures for the Solution X: LMF selection in GMLC are proposed to be included to TR 23.731. 

* * * * Start Change * * *.*
6.X
Solution X: LMF selection in GMLC
6.X.1
Introduction

This solution applies to Key Issue 1 “Enhancement to LCS Architecture”, Key Issue 3 "Support of low latency LCS” and Key Issue 5 “Slicing dependent location service”.

6.X.2
Functional Description
Solution implies that the GMLC selects the LMF based on parameters such as positioning QoS, Client type, Serving cell id and S-NSSAI.
6.X.3
Procedures

6.X.3.1
Procedure for LMF selection in GMLC with MO-LR and NI-LR
Figure 6.X.3.1-1 shows a 5GC-MO-LR or 5GC-NI-LR procedure for GMLC based LMF selection solution where AMF request LMF selection from GMLC.
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Figure 6.X.3.1-1 - Procedure for LMF selection in GMLC with MO-LR and NI-LR  
1a.
Either the UE with a LCS client requests some location service (e.g. positioning or delivery of assistance data) to the serving AMF at the NAS level. The LCS client may also request a specific LCS QoS. 
1b.
or the AMF initiate an NI-LR procedure. 
2.
To select an optimal LMF the AMF may select a V-GMLC based on NRF query or configuration in AMF and invoke the Ngmlc_LmfSelection services operation towards the V-GMLC. The AMF includes the type of location service, QoS, UE identity, serving cell identity and S-NSSAI if available.
3.
The V-GMLC, based on provided parameters, selects an LMF and provides LMF address to AMF in response.
4. 
The AMF continues positioning procedure using the selected LMF. If step 2 and 3 did not occur or no LMF addresses was provided by the V-GMLC or the AMF is unable to use provided LMF addresses, the AMF selects an LMF based on NRF query or configuration in AMF. For a roaming scenario the procedure may include interaction between V-GMLC and H-GMLC.
6.X.3.2
Procedure for LMF selection in GMLC with 5GC-MT-LR
Figure 6.X.3.2-1 shows a 5GC-MT-LR procedure for GMLC based LMF selection solution where GMLC selects LMF and informs AMF of selection.
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Figure 6.X.3.2-1: 5GC-MT-LR with LMF selection in GMLC
1.
The external location services client sends a request to the GMLC for a location for the target UE identified by an GPSI or an SUPI. The request may include the required QoS, Supported GAD shapes and client type.
2.
The GMLC invokes a Nudm_UE ContextManagement_Get service operation towards the home UDM of the target UE to be located with the GPSI or SUPI of this UE.

3.
The UDM returns the network addresses of the current serving AMF, UE subscription profile for LCS and may return the privacy setting for the subsequent LCS requests of the UE.
4.
The H-GMLC invokes the Ngmlc_ProvideLocation service towards the V-GMLC.

5.
This step and steps 6 to 9 are only performed if the V-GMLC needs to know the serving cell for the UE prior to selecting LMF. The LMF invokes the Namf_MT_EnableUEReachability Request service operation towards the serving AMF to verify UE reachability.

6.
If the UE is currently idle but reachable, the AMF performs a network triggered service request in order to place the UE in connected state.

7.
The AMF returns the result of the UE reachability operation.
8.
The V-GMLC invokes the Namf_EventExposure_Subscribe service operation towards the AMF to obtain UE location information and includes the immediate one time notification flag.

9.
The serving AMF returns UE location information to the LMF (e.g. serving cell ID).
10.
The V-GMLC may define a list, in order of priority, of one or more selected LMFs to be used by the AMF. The list is based on e.g. the requested QoS, the type of External Client and information from NRF service. The list may also for each selected LMF include a condition on a certain S-NSSAI being used by the UE for the LMF to be applicable to be used.
11.
The V-GMLC invokes the Namf_Location_ProvideLocation service operation towards the AMF to request the current location of the UE. The service operation includes the SUPI, and client type and may include the required QoS and Supported GAD shapes and the prioritized list of selected LMF addresses each with an optional S-NSSAI condition defined in step 4.
12.
If the UE is in CM IDLE state, the AMF initiates a network triggered Service Request procedure to establish a signalling connection with the UE.

13.
If the indicator of privacy check related action indicates that the UE must either be notified or notified with privacy verification, a notification procedure is performed

14.
The AMF selects the LMF with highest priority and fulfilling S-NSSAI criteria from the list provided in step 4. If no LMF addresses was provided by the GMLC or the AMF is unable to use any provided LMF address, the AMF selects an LMF based on NRF query or configuration in AMF.
15.
The AMF invokes the Nlmf_Location_DetermineLocation service operation towards the LMF to request the current location of the UE. The service operation includes a LCS Correlation identifier, the serving cell identity and the client type and may include the required QoS and Supported GAD shapes.
16.
The LMF performs one or more of the positioning procedures.

17.
The LMF returns the Nlmf_Location_DetermineLocation Response towards the AMF to return the current location of the UE. The service operation includes the LCS Correlation identifier, the location estimate, its age and accuracy and may include information about the positioning method.

18.
The AMF returns the Namf_Location_ProvideLocation Response towards the V-GMLC to return the current location of the UE. The service operation includes the location estimate, its age and accuracy and may include information about the positioning method.
19.
The V-MLC returns location estimate or error indication to the H-GMLC.
20.
The H-GMLC sends the location service response to the external location services client.

6.X.4
Impacts on existing entities and interfaces

GMLC
· Need to select LMF based e.g. on requested QoS, UE identity, Client type, serving cell id and S-NSSAI.
AMF
· Need to request LMF selection from GMLC for MO-LR and NI-LR requests
· Need handle LMF selection based on S-NSSAI for MT-LR requests
Ngmlc

· Need to support a new service “Ngmlc_LmfSelection”
6.X.5
Evaluation
Editor's note:
This clause provides an evaluation of the solution.
* * * * End of Change * * *.*
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