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Abstract of the contribution:

This contribution discusses and proposes a solution for location service exposure.
1. Introduction
This contribution proposes the solution to address Key Issue 7 “Position service exposure” and Key Issue 3 “Support of low latency LCS” as well as securing support of roaming with EPS.
The NEF has as part of its monitoring capabilities an “Location Reporting” event. In Rel-15 this is defined to be provided from the AMF at cell or less granular level. As the “Location Reporting” event scope covers part of the Location Services scope it is reasonable to also expose location derived by LCS by NEF in addition to location detected by AMF. 
In addition to external consumers, subclause 4.1 of this report requires that “It should be possible to provide position information to location services consumer existing within the PLMN, external to the PLMN, or in Mobile Equipment;”. Thus, this solution also covers exposure of Location Service to internal consumers.

The baseline eLCS architecture that support external location service exposure by NEF and GMLC, internal exposure to other NFs as well as roaming with EPS is indicated in the figure below:
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Figure1: eLCS reference architecture
The functions of NFs involving in position service exposure include:
NEF
· Expose “Location Reporting” event to AF functions including authorization of the AF to receive requested information.

· Selection of source of information, AMF or GMLC.

-
Interface with GMLC to retrieve location information.
GMLC

· Expose a service-based interface on which other NF can request location information. 
· Authorize exposure of location information based on the subscriber privacy profile and operator policy.
· Request location information from V-GMLC in roaming scenario 

2. Proposal
The key issue “Position service exposure” is proposed to TR23.731. 
***** BEGIN 1st CHANGE *****
6.X
Solution #X: Solution for position service exposure

6.X.1
Introduction
This solution address Key Issue 7 “Position service exposure” and Key Issue 3: “Support of low latency LCS” as well as at it secures roaming with EPS.
6.X.2
Functional Description
For external exposure the NEF receives location service request from an AF and sends the corresponding request to GMLC or LCS client sends a location request to GMLC. 

For internal exposure the requesting NF send a request to GMLC. To enable location privacy GMLC performs privacy check according to a privacy profile. The privacy profile is, depending on chosen solution, provisioned in GMLC, or downloaded from UDM. If the requested location service is allowed GMLC performs an 5GC MT-LR procedure.
For roaming there will be an instance of GMLC in Home PLMN acting as H-GMLC and one instance in Visited PLMN acting as V-GMLC. The H-GMLC will retrieve the address of the V-GMLC from the UDM or HSS.
6.2.2.1
Architecture 
The non-roaming LCS architecture is indicated in the figure below:
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Figure 6.X.2.1-1: non-roaming LCS reference architecture

The roaming LCS architecture is indicated in the figures below:
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Figure 6.X.2.1-2: Roaming LCS reference architecture with 5GC VPLMN
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Figure 6.X.2.1-3: Roaming LCS reference architecture with EPC VPLMN
6.X.3
Procedures

6.X.3.1
Location Service exposure procedure, non-roaming
The flow below indicates the procedure where an external AF,  internal NF or LCS Client requests Location Service:
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Figure 6.x.3.1-1: Location Service exposure, non-roaming
1a.
For external exposure via NEF, the AF will request location event exposure from the NEF by sending a Location Service Request message to the NEF including  UE identity and the Location service type.
1b.
For external exposure via GMLC, the LCS Client sends a LCS Service Request message to the GMLC including  UE identity and the Location service type.
1c.
For internal exposure, the NF selects an GMLC e.g. by using the NRF service. The NF sends an Ngmlc_ProvideLocation Request message to the GMLC.

2.
If step 1a has occurred, the NEF selects an GMLC e.g. by using the NRF service. The NEF sends an Ngmlc_ProvideLocation Request message to the GMLC.
3.
The GMLC performs privacy check based on privacy profile related to the target UE.

4.
The GMLC performs a 5GC MT-LR procedure.
5a.
If step 1a has occurred, the GMLC sends an Ngmlc_ProvideLocation Response message to the NEF. The response includes location estimate or else an error indication.
5b.
If step 1b has occurred, the GMLC sends an LCS Service Response to the LCS Client. The response includes location estimate or else an error indication.
5c.
If step 1c has occurred, the GMLC sends an Ngmlc_ProvideLocation Response message to the NF. The response includes location estimate or else an error indication.

6.
If step 5c has occurred, the NEF sends Location Service Response to the AF
6.X.3.2
Location Service exposure procedure, roaming

The flow below indicates the procedure where an external AF, internal NF or LCS Client requests Location Service:
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Figure 6.x.3.2-1: Location Service exposure, roaming
1a.
If the Home PLMN is an 5GC step 1a and 2 or step 1b or step 1c of Figure 6.x.3.1-1 are performed.

1b.
If the Home PLMN is an EPC the procedures corresponding to step 1a, 2, 3 and 4 are performed.
2.
If step 1a has occurred, The H-GMLC performs privacy check based on privacy profile related to the target UE.

3.
If step 1a has occurred, the H-GMLC invokes the Nudm_UECM_Get service operation towards the home UDM of the target UE with the GPSI or SUPI of the UE.

4.
The UDM returns the V-GMLC address of the VPLMN.

5a.
If both Home PLMN and Visited PLMN are 5GC, the H-GMLC sends an Ngmlc_ProvideLocation Request message to the V-GMLC.

5b.
If one of Home PLMN and Visited PLMN are EPC, the H-GMLC sends an LCS Service Request message to the V-GMLC.

6a.
If the Visited PLMN is an 5GC the V-GMLC performs e 5GC MT-LR procedure.

6b.
If the Visited PLMN is an EPC the V-GMLC performs e EPC MT-LR procedure.

7a.
If step 5a was performed the V-GMLC sends an Ngmlc_ProvideLocation Response message to the H-GMLC. The response includes location estimate or else an error indication.
7b.
If step 5b was performed the V-GMLC sends an LCS Service Response message to the H-GMLC. The response includes location estimate or else an error indication.

8a.
If the Home PLMN is an 5GC steps 5a and 6 or step 5b or step 5c of Figure 6.x.3.1-1 are performed.
8b.
If the Home PLMN is an EPC the procedure corresponding to step 8a are performed
6.X.3.3
Optimized Deferred Location Service exposure procedure

The flow below indicates the procedure when an NF requests Location Deferred Service:
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Figure 6.x.3.3-1: Optimized Deferred Location Service exposure
1.
The requesting NF (e.g. an internal AF or NEF in case of an external AF) selects an GMLC e.g. by using the NRF service. The NF invokes an Ngmlc_ProvideLocation operation towards the GMLC indicating request for deferred location.

2.
The H-GMLC invokes the Nudm_UECM_Get service operation towards the home UDM of the target UE with the GPSI or SUPI of the UE.

3.
The UDM returns the address serving location NF.

4.
The GMLC performs privacy check based on privacy profile related to the target UE.

5.
The GMLC invokes an Nxxx_Location_ProvideLocation service operation towards serving NF indicating Deferred service and the NF that is to receive the location information.
6.
The location trigger is activated. This may include communication with the UE for the case the trigger resides in the UE.
7.
The serving NF returns acknowledge of the operation to the GMLC.
8.
The GMLC acknowledge the operation to the requesting NF.
9.
The trigger event is detected. This may occur in the UE and will in such case include communication with the UE.
10.
The serving NF invokes the Nxxx_Location_EventNotify operation towards the recipient NF including any requested location information.
11.
The initiating NF may optionally explicitly terminate the Deferred request. The NF then invokes an Ngmlc_ProvideLocation operation the GMLC indicating termination of a deferred location service.

12.
The GMLC may at any time determine that the privacy conditions for allowing delivery of location are no longer valid and decides to terminate the Deferred service.
13.
If step 11 or 12 has occurred, the GMLC invokes an Nxxx_Location_ProvideLocation service operation towards serving NF indicating termination of a Deferred service.

14.
The serving NF acknowledge termination of the operation to the GMLC.
15.
If step 11 has occurred, the GMLC acknowledge termination of the operation to the requesting NF.
Editor's Note: The NF designator “Nxx” will be replaced by “Namf” or “Nlmf” once architecture option has been selected.
6.X.4
Impacts on existing entities and interfaces
Editor's Note: This clause describes impacts to existing entities and interfaces.
NEF
· Expose Location Reporting” event to AF including authorization by the network of the AF to receive the requested information.

· Selection of source of location information.
-
Interface with GMLC to retrieve location information.
GMLC

· Expose a service-based interface on which other NF can request location information.
· If acting as H-GMLC, authorize exposure of location information based on the subscriber privacy profile
· If acting as V-GMLC, authorize exposure of location information based on operator policy
· If acting as H-GMLC, request location information from V-GMLC.
UDM
· Retrieve address of V-GMLC from Visited PLMN during registration procedure and expose this information to GMLC.
Editor's Note: Impacts on AMF and LMF is FFS.
6.X.5
Evaluation

Editor's Note: This clause provides an evaluation of the solution.

* * * * End Change * * *.*
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