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	*** 1st Change ***


3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Unmanned Aerial System Traffic Management (UTM): a set of functions for authenticating UAV, authorizing UAS services, managing UAS policies, and controlling UAV traffics in the airspace.
Command and Control (C2) Communication: the user plane link to deliver messages with information of command and control for UAV operation from a UAV controller or a UTM to a UAV.
	*** 2nd Change ***


4
Overview on UAS
4.1
General
An Unmanned Aerial System (UAS) is the combination of an Unmanned Aerial Vehicle (UAV), sometimes called a drone, and a UAV controller. A UAV is an aircraft without a human pilot onboard – instead, the UAV is controlled from an operator on the ground via a UAV controller and may have some autonomous flight capabilities. The communication system between the UAV and UAV controller is, within the scope of this specification, provided by the 3GPP system.

UAVs range in size and weight from small, light aircraft often used for recreational purposes to large, heavy aircraft which are often more suited to commercial applications. Regulatory requirements vary across this range and vary on a regional basis.

 The communication requirements for UAS cover both the Command and Control (C2), and uplink and downlink data to/from the UAS components towards both the serving 3GPP network and network servers. The applicable C2 communication modes is depicted in claue 4.X.
Unmanned Aerial System Traffic Management (UTM) is used to provide UAS identification and tracking, authorisation, enforcement, and regulation of UAS operations, and also to store the data required for UAS(s) to operate. It also allows authorised users (e.g., air traffic control, public safety agencies) to query the identity and metadata of a UAV and its UAV controller.
4.X
C2 Communication Modes
When using 3GPP network as the transport network for supporting UAS services, the following C2 communication modes are considered to provision UAS services by guaranteeing QoS for the C2 communication:
Direct C2 mode: the UAV controller and UAV establish a direct C2 link to communicate with each other and both are registered to the 5G network using the radio resource configured and scheduled provided by the 5G network for direct C2 communication. 

Network-Assisted C2 mode: the UAV controller and UAV register and establish respective unicast C2 communication links to the 5G network and communicate with each other via 5G network. Also, both the UAV controller and UAV may be registered to the 5G network via different NG-RAN nodes. The 5G network needs to support mechanism to handle the reliable routing of C2 communication.  

UTM-Navigated C2 mode: the UAV has provided pre-scheduled flight plan for autonomous flying, however the UTM still maintain a C2 communication link with the UAV in order to regularly monitor the flight status of the UAV, provide routes updates, and navigate the UAV whenever necessary.
In general, Direct C2 mode and Network-Assisted C2 mode are used by the human-operator using a UAV controller while UTM-Navigated C2 mode is used by the UTM using pre-schedule flying routes. In order to ensure the service availability and reliability of the C2 communication for UAS operation, especially when the UAV is flying beyond line of sight (BLOS) of the operator, redundant C2 communication link can be established for any C2 communication links from UAV controller or UTM to a UAV.

For reliability and service availability consideration, it is possobile to activate more than one C2 communication modes with one as a backup C2 communication link or switch among the applicable C2 communication modes.
-
For example, Direct C2 mode can be used at first and then switch to the Network-Assisted C2 mode when the UAV is flying BLOS. 

-
For example, the UTM-navigated C2 can be utilized whenever needed, e.g. for air traffic control, the UAV is approaching a No Drone Zone, and detected potential security threats, etc. 
	*** 3rd Change ***


6.5
C2 communication

The 3GPP system shall support C2 communication with required QoS for pre-defined C2 communication models (e.g. using direct ProSe Communication between UAV and the UAV controller, UTM-navigated C2 communication based on flight plan between UTM and the UAV).

The 3GPP system shall support C2 communication with required QoS when switching between the C2 communication models.

The 3GPP system shall support a mechanism for the UTM to request monitoring of the C2 communication with required QoS for pre-defined C2 communication models (e.g. using direct ProSe Communication between UAV and the UAV controller, UTM-navigated C2 communication between UTM and the UAV).
	*** End of Change ***


