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Discussion

This contribution proposes a merged solution to merge the concepts of soltion 13,14,15 and 16.
Proposal

It is proposed to include the following in the TR 23.754, v0.2.0.
* * * Start of Change * * * *

6.x
Solution x: Merge solution for solution 13,14,15,16
6.x.1
Introduction
This is a solution for Key Issue #4 and 7. It’s a merge solution for solution 13,14,15,16.
In the Figure 6.x.2-1:

Step1, 3a, 4, 5 are from the concept of solution 15, with the difference that the UAVF is added to expose the location service to UTM.
Step2, 3a, 3b, 7, 8a, 8b are from the concept of solution 16, with replacing NEF in solution 16 by the UAVF, and the GMLC enhancement is not included.

Step 6, 9, 10a are from the cocept of solution 13, 14, 16 that the 3GPP network can monitoring the UAV presence in the monitoring area by comparing the UAV location with the monitoring area.

Step 8c, 10b are from the concept of solution 13 with replacing NEF in solution 13 by the UAVF, and preconfigure the traffic routing policies at UAVF instead of at SMF.
6.x.1
Functional Description

This solution proposes the following principles:
-
A 3GPP network NF UAVF is introduced in this solution, the following functions are supported by UAVF:

-
Mapping the UAV ID provided by UTM to the UE IDs required by location related NFs. i.e. AMF, GMLC.
NOTE1: The UAV ID provided by UTM follows the conclusion of KI#1.
-
Mapping the monitoring area from UTM (e.g., longitude/latitude, zip code, UE trajectory, etc) to 3GPP network area information e.g. a list of TAs/Cell ids.
-
Decides the related NF, i.e. AMF or GMLC for location reporting, e.g. based on the UAV capability or network capablility, the location accuracy, monitoring area received from UTM, and provides the location reporting to UTM.
-
Receives the monitoring area from UTM, determines and reports the UAV presence in the monotoring area (e.g. moving in or out of the monitoring area) to UTM. The UAVF determines the UAV presence in the monotoring area by comparing the location report from AMF or GMLC with the monitoring area from UTM, or by reusing the Area of Interest mechanism to receive the reporting of UE presence in the monotoring area from AMF in case the monitoring area can be mapped to 3GPP network areas.
NOTE2: Enhancement on GMLC to support the reporting of UE presence in the monotoring area is not considered in this solution.
-
be preconfigured or receives from UTM the traffic routing policies, when the location of UAV or the UAV presence in the monotoring area matches a policy, UAVF based on the policy indicates SMF to take the appropriate network layer actions, e.g. revoke the connectivity between UAV and UAV controller, steering the traffic toward/ from the UAV to UTM/TPAE for further analysis, etc. UAVF considers those policies as active and ongoing instructions from UTM without constant or repeated triggers/requests from UTM.
This solution applies to both 5GC and EPC. With replace the AMF by the MME, replace the SMF by the PGW.
6.x.2
Procedures
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 Figure 6.x.2-1 
Step 1-5 shows the procedure that the 3GPP network exposes the UAV location service to UTM.

1.
The UTM sends the location request to UAVF to request UAV location from network. The UAV ID provided by UTM follows the conclusion of KI#1. The request also includes the location accuracy and other attributes.

2. UAVF decides the related NF, i.e. AMF or GMLC for location reporting, e.g. based on the UAV capability or network capablility, location accuracy etc.
3. UAVF maps the UAV ID provided by UTM to the UE IDs required by the NF decided by step2. i.e. AMF or GMLC. UAVF gets the UAV location from AMF or GMLC by the current location services supported by AMF or GMLC.
4. UAVF provides the location reporting to UTM.

5. UTM compares the received UAV location with the monitoring area (e.g. allowed area or non-allowed area for Geofencing).

Step 6-10b shows the procedure that the 3GPP network exposes the UAV presence monitoring service to UTM.

6.
The UTM sends the UAV presence monitoring request to UAVF to request UAV presence events from 3GPP network (e.g. moving in or out of the monitoring area). The UAV ID provided by UTM follows the conclusion of KI#1. The request also includes the monitoring area, location accuracy and other attributes. The monitoring area could be the allowed areas or non-allowed areas for Geofencing.
7. UAVF decides the related NF, i.e. AMF or GMLC for location reporting, e.g. based on the UAV capability or network capablility, location accuracy, the monitoring area etc.

8. UAVF maps the UAV ID provided by UTM to the UE IDs required by the NF decided by step7. i.e. AMF or GMLC. UAVF decides to get the UAV location from AMF or GMLC by the current location services supported by AMF or GMLC. In case the monitoring area can be mapped to 3GPP network areas, UAVF may decide to provide the monitoring area to AMF and gets the reporting of UE presence in the monotoring area from AMF by reusing the Area of Interest mechanism.
9. UAVF determines the UAV presence in the monitoring area by comparing the location report from AMF or GMLC with the monitoring area from UTM, or by the reporting of UE presence in the monotoring area from AMF.
10. UAVF reports the UAV presence in the monotoring area to UTM. Or if traffic routing policies are stored in the UAVF, based on the policy and the UAV presence in the monitoring area events detected at step9, UAVF indicates SMF to take the appropriate network layer actions, e.g. revoke the connectivity between UAV and UAV controller, steering the traffic toward/ from the UAV to UTM/TPAE for further analysis, etc. UAVF considers those policies as active and ongoing instructions from UTM without constant or repeated triggers/requests from UTM.
6.x.3
Impacts on services, entities and interfaces

-
Add a 3GPP NF which is UAVF as descrived above.
* * * End of Change * * * *
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