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Abstract of the contribution: This paper proposes a solution on how UTM/USS manages the UAV controller and UAV association based on events exposed by 3GPP network.
1 Introduction
KI#6 is defined to study how UAV and UAVC are associated and to what extent is the 3GPP system involved in the association?

Here is the related architectural assumption as defined in clause 4.2:
	For networked UAV controllers and non-networked UAV controllers, pairing between the UAV and the UAV controller for the use of UAV3 or UAV5 may be at least authorized, or even authenticated. The pairing authorization/authentication, when performed, is authorized by the USS/UTM, not by the 3GPP system. The 3GPP system enables such authorization process. The result of such authorization/authentication are made known to the MNO in order to enable the USS/UTM to enable the connectivity between the UAV and the UAV controller.


Based on the above assumption, it is understood that the UAV and UAVC pairing is authorised at UTM/USS. The paring information is known to the 3GPP network to enable establishment of C2 connectivity. A UAS is composed of a UAV and a UAVC. Hence, it is assumed that each UAV and UAVC pairing is associated to a C2 connectivity at 3GPP and a UAS.
The UAV and UAVC pairing is determined at UTM/USS. The UTM/USS may update the association, e.g. changing the UAVC. Whenever there’s an update, it has to be informed to the 3GPP network so that the C2 connectivity is changed as well. 

This paper introduces a solution on how the re-evaluation of the UAV and UAVC association is triggered and how 3GPP network can facilitate the selection of a new UAVC.
2 Proposal

It is proposed to approve the below content. 
* * * * Begin of Changes * * * *

6.0
Mapping Solutions to Key Issues
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* * * * Next Change * * * *

6.X
Solution #X: UAV controller and UAV association management
6.X.1
Introduction
This solution addresses KI#6.

This solution applies to both 5GC and EPC.

This solution defines how the re-evaluation of the UAV and UAVC association at UTM/USS is triggered and how 3GPP network can facilitate the selection of a new UAVC.
6.X.2
Functional Description
UAV and UAVC pairing is authorised at UTM/USS. The paring information is known to the 3GPP network to enable establishment of C2 connectivity. A UAS is composed of a UAV and a UAVC. Hence, it is assumed that each UAV and UAVC pairing is associated to a C2 connectivity at 3GPP and a UAS.

The UAV and UAVC pairing is determined at UTM/USS. The UTM/USS may update the association, i.e. changing either the UAV or the UAVC. Whenever there’s an update, it has to be informed to the 3GPP network so that the C2 connectivity is updated accordingly. 

Since the real time C2 control requires low latency and high availability, it is more preferable:

- if the UAV and UAVC are close to each other, e.g. served by the same UPF.

- if the UAVC has a better coverage so that the required QoS can be guaranteed.

Then when the required QoS cannot be fulfilled for the UAVC connectivity, the UTM/USS may determine to change a UAVC. When the C2 connectivity does not transverse UTM/USS (i.e. the C2 connectivity path is via UPF(s)), the UTM/USS has no way to monitor the QoS at application layer, hence, the UTM/USS may have to subscribe from the 3GPP network on C2 QoS.

As defined in Table 6.1.3.18-1: Events relevant for reporting from the PCF of TS 23.503, the following QoS related events can be reported to the UTM/USS. The UTM/USS can subscribe to the PCF on the following events for the determination of updating the UAV and UAVC association.

	Event
	Description
	Conditions for reporting
	Availability for Rx PDU Session (NOTE 2)
	Availability for N5 PDU Session 
	Availability for Bulk Subscription

(NOTE 1)

	Signalling path status
	The status of the resources related to the signalling traffic of the AF session.
	AF
	Yes
	Yes
	No

	Resource allocation outcome
	The outcome of the resource allocation related to the AF session.
	AF
	Yes
	Yes
	No

	QoS targets can no longer (or can again) be fulfilled
	The QoS targets can no longer (or can again) be fulfilled by the network for (a part of) the AF session.
	AF
	No
	Yes
	No

	QoS Monitoring parameters
	The QoS Monitoring parameter(s) (e.g. UL packet delay, DL packet delay or round trip packet delay) are reported to the AF according to the QoS Monitoring reports received from the SMF.
	AF
	No
	Yes
	No


Editor's note:
Whether new events are required to facilitate the UTM/USS to determine UAV and UAVC association update is FFS.
The UTM/USS may determine a new UAVC based on the relative location of UAV and UAVC and based on the QoS status of the UAVC. The UTM/USS can subscribe to the AMF via NEF on the following events:

- 
Location Report (TAI, Cell ID, N3IWF/TNGF node, UE local IP address and optionally UDP source port number);

-
UE moving in or out of a subscribed "Area Of Interest" as described in clauses 5.3.4.4 and 5.6.11 in TS 23.501 [2];

-
Number of UEs served by the AMF and located in "Area Of Interest";

Editor's note:
Whether new events are required to facilitate the UTM/USS to determine a new UAVC is FFS.
6.X.3
Procedures
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Figure 6.X.3-1: UAV controller and UAV association management
1.
The UTM/USS subscribes to the 3GPP CP NF (e.g. AMF and PCF) of the UAVC status via NEF. 

2.
Subscribed event is detected at the CP NF.

3.
CP NF reports the detected event to the UTM/USS.

4.
UTM/USS determines whether to change the UAVC based on the events received from the 3GPP CP NF and other inputs. 

NOTE: The UTM/USS may made the determination based on the observation of a period of time.
5.
The UTM/USS subscribes to the 3GPP CP NF (e.g. AMF and PCF) of the target new UAVC status via NEF.
6.
Subscribed event is detected at the CP NF.
7.
CP NF reports the detected event to the UTM/USS.
8. 
UTM/USS determines a new UAVC based on the events received from the 3GPP CP NF and other inputs.

9.
UTM/USS requests to update the C2 connectivity to the SMF.
6.X.4
Impacts on existing entities and interfaces

· Editor's note:
This clause describes impacts to existing entities and interfaces.
None.
6.X.5
Evaluation

Editor's note:
This clause provides an evaluation of the solution.
* * * * End of Changes * * * *


- 5 -

_1658876175.doc


3. Event Exposure Notification







1. Event Exposure Subscription







UTM/USS







2. Event detetion







CP NF







8. Selection of new UAVC







4. Determination of UAV and UAVC association update







9. Update C2 connectivity







7. Event Exposure Notification







6. Event detetion







5. Event Exposure Subscription












