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Abstract: The present contribution proposes to add, in the draft 3GPP TR 22.843, a new use case concerning geofencing for Visual Line of sight (VLoS).

1. Introduction
3GPP has specified a wide range of aerial features, activated through an "aerial subscription". Three types of C2 communications have been defined for R17, in TS.22.125:
· Direct C2 communications (when the UAV controller and UAV establish a direct C2 link to communicate with each other)
· Network-Assisted C2 communications (when the UAV controller and UAV communicate with each other via 5G network) 
· UTM-Navigated C2 communication (for pre-scheduled autonomous flights)
3GPP features for Network-Assisted C2 communications and UTM-Navigated C2 communication mostly cover Beyond Visual Line-of-Sight (BVLoS) UAV operations, and Direct C2 communications are constrained by their radio coverage range, which is generally much wider than the VLoS constraints imposed by airspace authorities.  
In all three cases, it is thus technically possible that an UAV controller does not comply with airspace regulatory requirements related to VLoS operations. 
Ensuring that an aerial UE is complying with regulatory Visual Line-of-Sight constraints, by supporting pre-flight preparations and inflight operation flight monitoring and control, enhances the safety and security of drone operations.
2. Reason for Change
There is a need to enable the 5G system to be aware if VLoS constraints should be applied to UAV operations, and if so, to monitor the relative positions of an aerial UE with respect to its pilot to ensure that this aerial UE is complying with Line-of-Sight constraints.
3. Conclusions
The 5G system shall be able to ensure that an aerial UE is complying with Line-of-Sight constraints.
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.843.

Begin of 1st Change
5.x	Use case: Geofencing for Visual Line-of-Sight UAV missions
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]5.x.1	Description
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]3GPP has specified a wide range of aerial features, activated through an "aerial subscription". Three types of C2 communications have been defined for R17, in TS.22.125:
· Direct C2 communications (when the UAV controller and UAV establish a direct C2 link to communicate with each other)
· Network-Assisted C2 communications (when the UAV controller and UAV communicate with each other via 5G network) 
· UTM-Navigated C2 communication (for pre-scheduled autonomous flights)
3GPP features for Network-Assisted C2 communications and UTM-Navigated C2 communication mostly cover Beyond Visual Line-of-Sight (BVLoS) UAV operations, and Direct C2 communications are constrained by their radio coverage range, which is generally much wider than the VLoS constraints imposed by airspace authorities.  
In all three cases, it is thus technically possible that an UAV controller does not comply with airspace regulatory requirements related to VLoS operations. 
Ensuring that an aerial UE is complying with regulatory Visual Line-of-Sight constraints, by supporting pre-flight preparations and inflight operation flight monitoring and control, enhances the safety and security of drone operations.
There is a need to enable the 5G system to be aware if VLoS constraints should be applied to UAV operations, and if so, to monitor the relative positions of an aerial UE with respect to its pilot to ensure that this aerial UE is complying with Line-of-Sight constraints.
Note: The pilot, or UAV-C, may or may not belong to the 3GPP system.
[bookmark: _Hlk111637129]5.x.2	Pre-conditions
[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103]The UAV is associated with an aerial UE profile and a “VLoS” option is activated together with its subscription. The UAV is associated with an UAV Controller (UAV-C). The 5G system is informed by the UTM of the maximal distance authorized between the UAV and the UAV-C (VLoS distance threshold, usually around 200 or 300m), .which usually depends on airspace regulation and may potentially account for other conditions (e.g. weather, type of environment, type of UAV, temporary or localized special authorization, etc.).
5.x.3	Service Flows
[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]1.	The UAV registers in 5GS as an aerial UE with the VLoS option activated.
2.	The UAV is associated with an UAV-C. The UAV takes off.
3.	The network tracks the geolocalization of both the UAV and UAV-C, and deduces the distance between both. If the UAV-C does not belong to the 3GPP system, its geolocalization may be obtained, for example, from the UTM/USSP.
4.	In case this distance exceeds the VLoS threshold, the network takes action, e.g. alerts the UTM and/or lets the UTM takes over the communication used to bring back the UAV within the authorized VLoS constraints, or sends a new waypoint within the authorized VLoS constraints.
5.x.4	Post-conditions
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]The UTM may take over the communication used to control the UAV and force the UAV to land safely.
Later, the UTM and/or network operator informs or reminds the user that a specific USIM needs to be used for proper operation of a UE on board a UAV.
5.x.5	Existing features partly or fully covering the use case functionality
-	"Aerial subscription" option in subscription, as specified in Rel-15.
-	UAV / UAV-C association, as in TS 23.256 for example.
-	Tracking of the geolocalization of the UAV as in TS 23.256 for example.
5.x.6	Potential New Requirements needed to support the use case
[PR 5.x.6-1] The 5G system shall be able to be informed of VLoS regulatory requirements (e.g. maximal distance threshold) and shall be informed if the UTM needs to be supported in meeting such requirements for a given UAS.
.
[PR 5.x.6-2] The 5G system shall be able to track the UAV-Controller, e.g. by receiving information from the UTM or through UE geolocalization.
Editors note: this requirement is FFS



End of Change
