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Abstract of the contribution: This paper introduces a solution for Key Issue #4.
Discussion
For the UTM/USS, able to apply Geofencing is an important aspect for UAS. Geofencing areas, particularly as no-fly zones, are defined by aviation authorities, are areas where actions will be taken when a UAV approaches the boundary of such areas. From 3GPP aspect, Geofencing is an application layer control mechanism, where UTM/USS could decide how to perform the appropriate actions. E.g. UTM/USS (traffic control) send an application layer command to the UAV, or provide an instruction to 3GPP network to revoke the connectivity between UAV and UAV controller, etc.
Basically, UTM/USS could monitor the UAV's location e.g. through application layer UAV reported information or by the report from 3GPP's CN e.g. via LCS. UTM/USS compares the UAV location with its Geofencing areas then decides the actions. UTM/USS may provide instructions to 3GPP CN if the network layer actions are needed, e.g. control the PDU connections established for the UAV, or informs 3GPP CN the authorization revocation for the UAV.
Considering that there is some reluctance on relying on application layer reporting from UAV, and the LCS may not be supported by every UE and every 3GPP network, other mechanism for Geofencing monitoring is also helpful. One such mechanism is 3GPP network's capability of notification of UE presence in an area of interest since R15, as specified in 23.501 clause 5.3.4.4, wherein NEF could subscribe to AMF for the reporting of UE mobility on Area of Interest, e.g. UE moving in or out of a subscribed Area of Interest.
This mechanism could be reused in UAS for the support of Geofencing. UTM/USS subscribes Area of Interest to AMF via NEF, the subscribed Area of Interest is decided by the UTM/USS based on Geofencing area. AMF performs the area monitoring and reports the UAV presence in the subscribed area to the UTM. Then UTM/USS can take the appropriate actions according to the received area monitoring results from CN. 
In 23.501 clause 7.1.2, it’s also specified one NF Service Consumer could request the NF Service Producer to send the event notification to another consumer(s). So, considering UAV scenario, UTM/USS could indicate to AMF via NEF to report the area monitoring results to SMF. So if additionally, UTM/USS preconfigures certain policies at SMF, SMF could take the appropriate network actions based on the area monitoring result, i.e. without constant or repeated requests from UTM, the 3GPP network actions can consider those policies as active and ongoing instructions from UTM.
Proposal

It is proposed to include the following solution in TR 23.752, v0.1.0.

* * * Start of change * * * All text new
6.X
Solution X: Area of Interest for support of UTM's geofencing
6.X.1
Description
This is a solution for Key Issue #4 and 7.

This solution proposes the following principles:

-
Area of Interest mechanism is used for the area monitoring and notification to support UTM/USS's Geofencing needs;
-
UTM/USS subscribes Area of Interest to AMF via NEF, the subscribed Area of Interest is decided by the UTM/USS based on Geofencing area;
Editor's note:
It is FFS which entity maps the Geofencing co-ordinates to the PLMN's Tracking Area IDs so that the UTM/USS need not know of the PLMN's Tracking Area layouts.

Editor’s Note: it is FFS if the mechanism is applicable when the area required for the geofencing does not map to any area of interest (e.g. the no-fly zone does not map specifically to any combination of tracking areas or cells).
-
AMF performs monitoring of UAV presence in the subscribed area, i.e. UAV moving in or out of a subscribed Area of Interest;
-
AMF reports the UAV presence in the subscribed area to the UTM/USS via NEF. Then UTM/USS takes the decisions and triggers the appropriate actions according to the received area monitoring results.
-
UTM/USS could indicate AMF via NEF to report the area monitoring results to SMF, if UTM/USS preconfigures traffic routing policies at SMF, SMF is able to take the appropriate network layer actions based on the area monitoring result, i.e. without constant or repeated triggers/requests from UTM, the 3GPP network can consider those policies as active and ongoing instructions from UTM.
NOTE: the solution does not propose that the 5GS concepts of Area of Interest are extended to consider areas of interest defined by geographical coordinates, it can be used if the monitoring areas provided by geographical coordinates can be mapped to Area of interest defined by 3GPP network i.e. TAI(s), Cell id(s) or (R)AN node id(s).
This solution applies to both 5GC and EPC. With reference to Figure 6.X.1-1, in the case of EPC, the NEF is replaced by the SCEF and the AMF is replaced by the MME.
6.X.2
Procedures
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Figure 6.x.1-1 Geofencing based on Area of Interest
1. UTM/USS decides the subscribed monitoring area, i.e. the area to be monitored at 3GPP network. The decision is based on the Geofencing area known to the UTM;
2. UTM/USS provides the subscribed monitoring area to NEF. The subscribed monitoring area could be geographical information (e.g., longitude/latitude, zip code, etc), NEF will map it to 3GPP network area information e.g. a list of TAs/Cell ids before sending it to AMF.
Editor Note: FFS if it is the AMF that does the mapping from geo-coordinates to Tracking Area IDs.

[optional] UTM/USS provides policies for the network layer actions to be performed when the UAV moves in or out of the subscribed monitoring area. E.g. revoke the connectivity between UAV and UAV controller, steering the traffic toward/ from the UAV to UTM/TPAE for further analysis, etc.
3. NEF reuse the Area of Interest mechanism as specified in 23.501 clause 5.3.4.4 to subscribe to the AMF, the monitoring area. If the UTM/USS policies are received at step2, the NEF also provides the received policies to SMF, and indicates AMF to report the area monitoring results to SMF.
4. Determination of UE presence in Area of Interest is described in 23.502 Annex D.1.
5. AMF reports the UAV presence in the subscribed area, i.e. UAV moving in or out of a subscribed Area of Interest to the NEF.
6. [Conditional] If triggered by NEF to do so in step 3, the AMF also report the UAV presence in the subscribed area, i.e. UAV moving in or out of a subscribed Area of Interest, to SMF.

7. [Conditional]If traffic policies have been forwarded by the NEF, the SMF takes the appropriate network layer actions based on the area monitoring result and the polices set out by UTM/USS policies, i.e. without constant or repeated triggers/requests from UTM, the 3GPP network layer actions can consider those policies as active and ongoing instructions from UTM/USS.
8. NEF forwards the report from AMF of UAV moving in or out of the monitoring area to UTM.

9. UTM/USS decides the actions according to the received area monitoring results. UTM/USS provides instructions to NEF if the network layer actions are needed.

10. UTM/USS may also perform application layer control for the UAV.
6.X.3
Impacts on Existing Nodes and Functionality
-
Area of Interest mechanism is reused for the area monitoring and notification to support Geofencing;

-
If UTM/USS preconfigures some policies at SMF, SMF is able to take the appropriate network layer actions based on the monitoring report from AMF of Area of Interest. i.e. the policies are considered to be active instructions from UTM.
* * * End of changes * * * 
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