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Abstract of the contribution: 
It is proposed to add the unified location service exposure procedure in TS 23.273.
1
Introduction
In the TR conclusion, the unified location service exposure procedure defined in solution 23 is agreed as baseline of the normative phase. So this contribution proposes to add the following unified location service exposure procedure in TS 23.273 based on the procedure in solution 23 of TR 23.731.
2
Proposal
It is proposed to add the following new text in TS 23.273.
* * * * 1st Change * * * * 
(All text new)
6.5
Unified Location Service Exposure Procedure
Figure 6.5-1 shows a unified location service exposure procedure provided by an NEF in an HPLMN for a target UE to a consumer NF or AF in the HPLMN or to a consumer AF outside the HPLMN. The target UE can be roaming or non-roaming. 

Mobility aspect is handled with existing procedures as defined in TS 23.501 [18] and TS 23.502 [19].
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Figure 6.5-1: Unified Location Service Exposure Procedure for a roaming or non-roaming UE

1a.
An external AF sends an LCS Service Request to an NEF in the HPLMN for a target UE using an NEF API and includes an identification of the UE (e.g. GPSI), whether a current or last know location is requested, the location accuracy and response time, and deferred location request information.

1b.
As an alternative to step 1a, a consumer NF or AF in the HPLMN for a target UE invokes an Nnef_EventExposure Request service operation towards an NEF in the HPLMN and includes the detailed information as in step 1a.

2.
Based on the service requirements in step 1a or step 1b (e.g. location accuracy, location response time and whether triggered or periodic location is requested) and/or on HPLMN support for GMLC or AMF based location service, the NEF determines whether to initiate a GMLC based location service or an AMF based location service. When a GMLC based location service is determined, steps 3-6 are performed and steps 7-14 are omitted. When an AMF based location service is determined, steps 7-14 are performed and steps 3-6 are omitted. 

3.
When a GMLC based location service is determined in step 2, the NEF invokes an Ngmlc_ProvideLocation Request service operation towards an HGMLC in the HPLMN. The service operation may include all of the information received from the AF or NF in step 1a or 1b.

4.
The HGMLC initiates the 5GC-MT-LR procedure as defined in clause 6.1.2 to obtain one or more locations for the target UE as requested in step 3. 
5.
The HGMLC invokes an Ngmlc_ProvideLocation Response service operation towards the NEF. If a one-time current or last known location was requested in step 3, the HGMLC returns the current or last known location in step 5. If step 3 carries a deferred location request, the HGMLC returns a confirmation of the request.

6.
Optionally, if a deferred location request was sent in step 3, the HGMLC may invoke one or more Ngmlc_LocationEvent Notify service operations towards the NEF to report a UE location.

7.
When an AMF based location service is determined in step 2, if the NEF needs to verify the target UE privacy requirements, the NEF invokes an Nudm_UECM_Get Request service operation towards the UDM for the target UE to request the UE privacy requirements and the serving AMF address. 
8.
When step 7 was performed, the UDM invokes the Nudm_UECM_Get Response service operation towards the NEF to return the serving AMF address and UE privacy requirements. The NEF then verifies UE privacy.

9.
The NEF invokes an Namf_EventExposure Subscribe service operation towards the serving AMF for the target UE including all of the information received from the AF or NF in step 1a or 1b. The NEF sends the Namf_EventExposure Subscribe service operation directly to the serving AMF. 

10.
The AMF acknowledges the request in step 9 directly to the NEF.

11.
If the UE is currently reachable and in CM-IDLE state and if location is requested in step 9 with a cell ID accuracy, the AMF perform a network triggered service request as described in TS 23.502 [5].

12.
If the AMF already has the current UE serving cell ID (e.g. following step 11) and the request in step 9 is for a one-time UE location with cell ID accuracy and the AMF is able to convert the current serving cell ID into a geodetic location estimate, the AMF obtains the location estimate and proceeds to step 13. Otherwise, the AMF may perform the NG-RAN location reporting procedure defined in clause 4.10 of TS 23.502 [5] to obtain the current or last known UE location from the NG-RAN with a granularity of a cell ID or tracking area. For the deferred location request, the AMF may request additional location reports from the NG-RAN if requested in step 9 for certain trigger events as shown in clause 4.1a.5.

13.
The AMF invokes the Namf_EventExposure Notify service operation towards the NEF to provide the current or last known UE location as obtained at step 12.

14.
Optionally, if deferred location request is received in step 9, the AMF may invoke one or more Namf_EventExposure Notify service operation towards the NEF to provide additional UE locations when certain trigger events occur.

15a, 15b.
The NEF returns the result received at step 5 or step 13 to the external AF (step 15a) or consumer NF/AF (step 15b). If LCS service request is deferred location request, deferred location request reference ID will be included in response message, and H(V)-LMF may store the deferred location request request information at H(V)-UDR.
16a, 16b.
Optionally, for the deferred location request, if one or more additional location reports are received at step 6 or step 14, the NEF returns one or more additional locations to the external AF (step 16a) or consumer NF/AF (step 16b).

* * * * End Change * * * *
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