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DAG CE.5 - Free Maneuvering for User-preferred Local TFM Conformance / 

AOP – Dynamic Route Planner

Overview Description

As stated in the Concept Definition for DAG-TM:

Appropriately equipped aircraft accept the responsibility to maintain separation from other aircraft, while exercising the authority to freely maneuver in en route airspace in order to establish a new user-preferred trajectory that conforms to any active local traffic flow management (TFM) constraints.

Free maneuvering aircraft are those that (1) are appropriately equipped, (2) have responsibility for self-separation, and (3) have been granted the authority, capability and procedures needed to execute user-preferred trajectory changes without requesting ATSP clearance to do so. Along with this authority, the flight crew takes on the responsibility to ensure that the trajectory change does not generate near-term conflicts with other aircraft in the vicinity. Free maneuvering aircraft continue to follow defined air traffic rules and procedures as is true of all aircraft.
Free maneuvering will allow aircraft to fly more optimized user-preferred trajectories. Under the CE-5 concept, which takes place in the en route operational domain, flight crews have the authority, tools, and infrastructure necessary to provide their own solutions to traffic conflicts and localized TFM constraints imposed by the ATSP. Such constraints will continue to occur throughout en route airspace; examples are en route metering, miles in trail, and required times of arrival (RTA) in transition. 

A user-preferred trajectory modification may be generated by the flight crew, or if time permits it may be created by the AOC and transmitted to the flight crew via datalink.  The flight crew instructs the aircraft’s flight management system (FMS) to initiate the trajectory, and at the same time on-board automation broadcasts the modified trajectory using automatic dependent surveillance to the ATSP and to other aircraft.
The controller role changes significantly under the CE-5 concept. The controller retains responsibility for all aircraft, which are not free maneuvering, called managed. The controller uses CD&R decision support tools to maintain separation assurance for managed aircraft, and also to monitor the activities of all aircraft. In the case of a potential conflict between a managed and a free maneuvering aircraft, procedures and flight rules are followed by the free maneuvering aircraft and the controller acting on behalf of the managed aircraft. In order to provide an incentive for aircraft to equip for free maneuvering capability, flight rules include priority status for free maneuvering aircraft in conflicts with managed aircraft.

The traffic management coordinator (TMC) continues to set localized TFM constraints as today. Potential changes in the TMC role are a subject for research.

Free Maneuvering Addresses Trajectory Prediction Uncertainty

One of the causes of trajectory prediction uncertainty is that, once en route, trajectories are viewed in sector-based portions. Under free maneuvering, the flight crew has a trajectory orientation for its own planning and is not restricted by a controller’s sector orientation as today. This results in less disruption of the planned trajectory, leading to improved prediction.

Another cause of trajectory prediction uncertainty is the lack of accurate information about the future air traffic environment. Under free maneuvering the flight crew has the information and tools to take a long look ahead on the trajectory toward developing weather and congestion and toward potential conflicts with other aircraft taking into account their intent, and to calculate required maneuvers as early as possible. These activities will reduce uncertainty.

Free Maneuvering Addresses ATSP Workload Limitations

The root cause of ATSP workload limitations affecting user preferences is that the ATSP must take authority for multiple aircraft. Each flight crew of a free maneuvering aircraft has authority for its own trajectory. Therefore, flight crews have the option of following user-preferred routes that were impossible before because the ATSP could not devote enough supervision to a single aircraft. 

Free Maneuvering Addresses Lack of User Preference Knowledge for Resolutions

The root cause of lack of user preference knowledge is that the ATSP does not have ready access to the user-preferred knowledge from the flight deck. The free maneuvering aircraft has the ability to respond to many new and unexpected situations during the flight in accordance with preferences.

Potential Benefit Mechanisms

As part of the concept validation process, benefits will need to be shown. In this section mechanisms for potential benefit are identified, to be proven in the research. If they are proven, benefits of the concept can then be estimated. The following is a list of potential benefit mechanisms from en route free maneuvering, as identified so far:

· An ATM system based on air-ground distributed control better accommodates traffic growth: In today’s system, when an aircraft enters an airspace region, more workload is required to accommodate its entry. In the future system, free maneuvering aircraft entering the airspace do not need to be managed by the ATSP.

· Increased user flexibility: The ability to free maneuver increases the number of available and implementable solution options to traffic problems.

· Reduction in excessive and non-preferred deviations: Since free maneuvering users can constantly monitor their own trajectories, these trajectories can be more tailored to user preferences.

· Reduction in buffers: Since a free maneuvering user makes his/her own separation decision by looking down his/her aircraft’s trajectory, as opposed to a central controller looking at all the trajectories, buffers can be reduced.

· An ATM system based on air-ground distributed control lowers user costs: Because users are in control of their own trajectories, these trajectories can be more optimized to the user-preferred path. If the user-preferred path is based on flight economics, free maneuvering should lower user operating costs, offsetting capital investment costs.

· Reduced ATSP workload: Because many aircraft will have self-separation capability under free maneuvering, the ATSP can focus more on aircraft that do not have self-separation capability. Therefore, the curve of workload as a function of traffic density will be below that experienced by today’s ATC system.

· Increased predictability of RTA conformance: Free maneuvering aircraft have better tools for achieving an RTA, since they can use trajectory orientation to anticipate conflicts well ahead and have a better chance to recalculate conflict-free trajectories that will meet the RTA.

· Increased system safety: Because users need surveillance information for free maneuvering, both users and ATSP have situation awareness. This two-pronged approach provides redundancy in separation assurance.

· Increased global interoperability: Aircraft equipped for free maneuvering can operate in oceanic and international airspace assuming harmonized ATC support.
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