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Abstract: This contribution proposes a use case for distributed close-field separation service based on proximity services as a new clause in section 5 of TR 22.825.

Proposal
This contribution proposes a use case for inclusion as a new clause in section 5 of TR 22.825.
--- START CHANGES ---
5.x
Use case for distributed close-field separation service
5.x.1
Description

There is a requirement to provide separation between UAVs. A collision incident can cause property damage, interference to a UAS’s objectives, and may pose a safety threat. Therefore, regardless of network conditions, a service to ensure separation between UAVs is desirable.
When in visual line-of-sight to the UAV operator, separation can be provided manually through command & control mechanisms. The UAV operator is responsible to maintain well-clear separation from other aircraft, buildings, and other obstacles.

When beyond visual line-of-sight, the UAV operator may be offered video or instrumental feedback to manually maintain separation. In addition, a UTM may offer a separation service as documented in clause 5.2 of the present document.
When out of coverage and out of visual line-of-sight, there can be no manual input and there can be no UTM-offered separation service. In this scenario, a distributed separation service is desirable.
5.x.2
Scenario

A UAS is operating a mission in San Diego to transport blood for transplant surgery between 2 hospitals. The UAVs are flow under waypoint guidance and operate with a high degree of automation in normal operating modes.
Because of the geography of San Diego, much of the route is planned to fly over canyons due to the direct route and the lower population density providing a lower risk factor. The canyons often have poor radio coverage due to physical distance from, and obstruction of, the nearest radio towers.
These canyons also act as “highways” for UAVs due to the geography and risk factors. Therefore UAV density is often quite high. Also to take into account is the requirement to route around the U.S. Marine Corps base at Miramar which also provides a concentration of UAVs at the boundary of the no-fly zone.

In this scenario a faster moving drone is approaching behind the subject of this use case. As there is limited radio coverage, both UAVs are in an automated mode of operation and there is no connection to a UTM to provide a separation service. They require distributed intelligence to maintain separation or else a collision will occur.
Both UAVs are fitted with 3GPP ProSe-enabled communication modules and discover each other at a safe distance. They negotiate a separation method (typically they separate in the vertical plane) and execute route modifications to adapt to the presence of the other. This procedure also takes into account the presence of other UAVs in the area.
The UAVs pass each other safely and resume their previously planned route.
5.x.3
Potential service requirements 
Editor’s note: These potential requirements require cross-checking with regulators and UAS OEMs before inclusion into normative work.
A UAV shall be able to use a direct UAV to UAV communication transport service when served or not served by a 3GPP network.

A UAV shall be able to use a direct UAV to UAV communication transport service when served or not served by the same 3GPP network.

The 3GPP system shall support a direct UAV to UAV communication transport service at relative speeds of up to 320kmph.

The 3GPP system shall support a direct UAV to UAV communication transport service at absolute speeds of up to 160kmph.

The 3GPP system shall support a direct UAV to UAV communication transport service with variable message payloads of 50-1500 bytes, not including security-related message component(s).
The 3GPP system shall support a direct UAV to UAV communication transport service which can maintain a separation distance between two UAVs of greater than 50m.

The 3GPP system shall support a direct UAV to UAV communication transport service which supports a range of up to 600m

The 3GPP system shall support a direct UAV to UAV communication transport service which supports a range sufficient to give the UAVs ample time to perform manoeuvres to maintain a separation distance of 50m (e.g. 6.5 seconds).
The 3GPP system shall support a direct UAV to UAV communication transport service which can transmit messages at a frequency of at least 10 messages per second.

The 3GPP system shall support a direct UAV to UAV communication transport service which can transmit messages with an end-to-end latency of at most 100ms.

--- END CHANGES ---
�Per data received from NASA UTM Project. This seems to be beyond the upper limit of current commercial and hobbyist UAVs.


China limit = 100kmph absolute.


FAA limit = 100mph absolute (87 knots).
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�Per regulation from UK CAA, Sweden, 


�Based on separation provided in the z-axis, a vertical climb & descent rate of 4m/s (per typical hobbyist UAV), and a separation distance of 150ft/50m (per UK CAA regulations)


�Based on the current scenario per NASA simulations of using a modified V2V application layer


�Based on the current scenario per NASA simulations of using a modified V2V application layer





