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1 Introduction

This contribution updates solution # 16 to clarify the editor’s note about the inclusion of both CAA-level UAV ID and 3GPP UE ID in the location request and response messages from USS/UTM to NEF and vice versa. Specifically, the following editors’ notes are being resolved:

Editor's note:
Whether the UTM/USS needs to use both the CAA-Level UAV ID and the 3GPP UE ID in requests to NEF is FSS.
Editor's note:
Whether the NEF needs to use both the CAA-Level UAV ID and the 3GPP UE ID in messages to UTM/USS is FSS.
The 3GPP ID is included in the location request message because NEF requires a 3GPP ID (e.g. GPSI) to invoke MNO services. The CAA-Level UAV ID is further included in the request message because NEF sends this CAA-Level UAV ID back in the location reporting/response message. Since USS/UTM is not part of the 3GPP system, it can not be assumed that USS/UTM will be able to look up a UAV using the 3GPP ID (e.g. GPSI). Hence, the NEF needs to include the CAA-Level UAV ID to enable the USS/UTM to internally look up the corresponding UAV or UAV-C. Also, in the scenario when the UE requests multiple UAV/UAV-C location reporting, the CAA-Level UAV ID sent by the NEF is necessary for the USS/UTM to look up which UAV/UAV-C the location report corresponds to.
2
Proposal

* * * * First Change * * * * 
6.16
Solution #16: Location Exposure to UTM/USS
6.16.1
Introduction
This solution addresses KI#4 and may be applied to KI#5.

This solution applies to both 5GC and EPC.

This procedure provides Location Exposure service to UTM/USS to enable UAV location tracking, flight plan authorization, geofencing and geocaging.

6.16.2
Functional Description
The UTM/USS may subscribe to the 3GPP network on UAV geographical location and/or its presence in a geographical area. The UTM/USS may subscribe location reporting of the UAV or UAVC for one time or multiple times. A Unified Location Service Exposure procedure can be applied, in which UTM/USS sends the subscription request to NEF. The UTM/USS may look up the CAA-level UAV ID and retrieve 3GPP UE ID (e.g. GPSI) and include the CAA-level UAV ID and 3GPP UE ID together with the target geographical area in the subscription request message to the NEF. The CAA-level ID is included in the request message since the NEF needs include the CAA-level ID in the location reporting messages to the UTM/USS which requires that ID to lookup the UAV for which the location report applies. The USS uses 3GPP UE ID (e.g. GPSI) to invoke 3GPP MNO services.   

Editor's note:
How the 3GPP UE ID, i.e. SUPI or GPSI (and in case of GPSI, what's format of GPSI is FFS), is known to the UTM/USS may also be addressed in solutions for other KIs (e.g. KI#1 or KI#2), and whether they can be adopted by this solution as well is FFS.

The NEF determines a NF service to perform further procedure based on the expected QoS of the UAV geographical location or the granularity of UAV presence in an area of interest:

-
When the expected QoS of the UAV geographical location or the granularity of UAV presence in an area of interest is finer than cell id level, GMLC service is invoked.

-
Otherwise, AMF service is invoked.

The UAV location estimation or UAV presence in an area of interest is notified to the NEF by the GMLC or AMF, and then is forwarded to the UTM/USS. The NEF may includes the UAV-C's CAA-level UAV ID and 3GPP UE ID in the location response message to the UTM/USS to enable USS/UTM to look up the corresponding UAV or UAV-C.
NOTE:
In some deployment scenario where it is for certain that the finer than cell id level granularity of location information is required and where the UTM/USS is not deemed as an external party for event exposure (e.g. for regulatory service), the UTM/USS can communicate with GMLC directly, bypassing NEF, i.e. the GMLC based location service is used.

If the UTM/USS has subscribed location reporting of the UAV or UAVC for multiple times, e.g. for a deferred location request, the UTM/USS shall be able to cancel the subscription, e.g. when the flight is completed.

6.16.3
Procedures
6.16.3.1
General
In the procedure as described in clause 6.16.3.2 and clause 6.16.3.3:

-
UAV/UAVC performs as the UE

-
UTM/USS performs as either NF/AF or external AF or external Client.

It is assumed that a UAV/UAVC UE shall always allow it to be located by UTM/USS, thus the steps for LCS privacy checking are skipped.
This procedure applies to both 5GC and EPC. In case of EPC, the NEF is replaced by SCEF, AMF is replaced by MME, LMF is replaced by E-SMLC and the service based signalling is replaced by point to point signalling.
6.16.3.2 Unified Location Service Exposure Procedure
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Figure 6.16.3.2-1: Unified Location Service Exposure Procedure
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. SUPI or GPSI) and details of the location request such as whether a current or last know immediate location or a deferred location is requested, the location accuracy and response time, the geographical area where UAV presence is to be monitored and the UAV behaviour (e.g. moves in, out or stay in the area), LDR request information and other information applicable to the type of request.

1b.
As an alternative to step 1a, a consumer NF in the HPLMN for a target UE invokes an Nnef_EventExposure_Subscribe service operation towards an NEF in the HPLMN and includes a global identification of the UE (e.g. SUPI or GPSI) and details of the location request as in step 1a.

2.
Based on the service requirements in step 1a or step 1b (e.g. location QoS, granularity of the area of interest and whether an immediate or deferred location is requested) and on the availability of GMLC versus AMF based location service, the NEF determines whether the location request in step 1a or step 1b can be mapped to a GMLC based location service or to an AMF location event exposure service. The NEF determines to use whichever mapping is supported or, when both mappings are supported, may employ implementation or operator dependent procedures to make a choice. When a GMLC based location service is determined, steps 3-7 are performed and steps 8-15 are omitted. When an AMF location event exposure service is determined, steps 8-15 are performed and steps 3-7 are omitted. If NEF determines the location request is handled by AMF, it allocates an LDR reference number.

NOTE 1:
The NEF may take the potential load to the system, e.g. AMF/UDM load, or GMLC load, into consideration when deciding which location service to use, or whether to reject the request from NF or AF. The NEF may also take into account QoS. For example, when QoS accuracy exceeds cell ID, the GMLC location service shall be used if available.

NOTE 2:
When UE presence in an area of interest is subscribed, the granularity of the area of interest is determined by how accurately the geographical area received in step 1 can be mapped to the coverage of list of cell id, gNB id and TAI, e.g. a mapping ratio threshold might be set for the determination.

3.
When a GMLC based location service is determined in step 2, the NEF invokes an Ngmlc_Location_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.

NOTE 3:
If it is requested to track UE geographical location in an area of interest or UE presence in an area of interest of finer than cell id level granularity, the NEF can first subscribe to AMF on UE presence in an area of interest using AMF location event exposure service as described in steps 8-15, and when receiving from AMF of notification on UE presence in the area of interest, the NEF invokes GMLC service.
4.
For a request for an immediate location, the HGMLC performs steps 2-10 of the 5GC-MT-LR procedure in clause 6.1.1 in the case of regulatory location or steps 2-23 of the 5GC-MT-LR procedure in clause 6.1.2 in the case of commercial location. For a request for deferred location, the HGMLC performs steps 2-29 of the deferred 5GC-MT-LR procedure for periodic, triggered or UE available location events in clause 6.3.1. If UE presence in an area of interest is subscribed, the GMLC can:
-
either invokes deferred location procedure by providing list of cell id(s) which covers the geographical area as well as the time interval for periodic UE location notification.

-
Or first subscribes to AMF on UE presence in an area of interest using AMF location event exposure service as described in step 8-15, and then invokes deferred location procedure.

5.
The HGMLC invokes the Ngmlc_Location_ProvideLocation Response service operation towards the NEF to confirm the request in step 3 for a request for deferred location or to return the UE location for a request for an immediate location.

6.
If UE presence in an area of interest is subscribed, HGMLC determines if UE moves in or out of the geographical area based on the received UE location estimation result.

Editor's note: 
Currently the cell id level geofencing can be achieved by configuring UE with the "Area Event" in a deferred location request. It is FFS whether finer than cell id level geofencing can be performed by UE itself when required based on UTM/USS location requirements (e.g. geographical area with large cells and restricted fly zones smaller than the cell size). If not or if the UE is not trusted to geofence its own location, it is FFS if the geofence is in GMLC or AF (USS/UTM).
7.
If deferred location was requested in step 1, the HGMLC invokes one or more Ngmlc_Location_EventNotify service operations towards the NEF, to convey a single UE location in the case of deferred location for the UE available event or to convey an indication of location activation in the UE followed by one or more location event reports in the case of deferred location for periodic or triggered location events. If UE presence in an area of interest is subscribed, HGMLC notifies UAV behaviour (e.g. moves in, out or stay in the area) to the NEF.

8-15.
When an AMF location event exposure service is determined in step 2, the NEF retrieves the serving AMF ID of the UAV from UDM and subscribes to AMF on UE location estimate or UE presence in an area of interest. Steps 8-15 as defined in clause 6.5.1 of TS 23.273 [8] applies.

16-17.
Steps 16-17 as defined in clause 6.5.1 of TS 23.273 [8] applies. In addition, the NEF may include CAA-level UAV ID in the messages to the AF.


6.16.3.2 Procedure of Cancellation of Reporting of Location Events by the UTM/USS

Procedure defined in clause 6.3.3 of TS 23.273 [8] applies.

6.16.4
Impacts on services, entities and interfaces
Editor's note:
This clause lists impacts to services, entities and interfaces.

This solution may have the following impacts to existing entities and interfaces:

-
NEF/SCEF: Determines the granularity of the area of interest, and maps the geographical area into list of cell id, gNB id and TAI. NEF/SCEF receives and stores the CAA-level UAV ID and sends it to the UTM in location reporting messages.

-
GMLC: Determines UE presence in an area of interest of finer than cell id level granularity.
* * * * End of Change * * * *
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