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Introduction

A Surface Collaborative Decision Making (CDM) System sub-team (SCT) meeting was held in San Diego, CA on April 20-21, 2009. This meeting was held in preparation for the Semi-Annual CDM Meeting that would follow on April 22-23. Several international guests participated in this meeting. On April 20, the group received a briefing from Matthias Groppe (Lufthansa CityLine pilot) on Airport CDM (A-CDM) from a pilot’s perspective. Following this briefing, the group moved into a discussion of the Surface CDM System (SCS) Functional Requirements Document and received valuable feedback from the international guests. On April 21, the group received briefings from Dave Hogg and Eric Miart (Eurocontrol), Erik Sinz (Deutsche Flugsicherung (DFS)), Marc Matthys (Belgocontrol), and Peter Tomlinson (National Air Traffic Services (NATS)).  The group also made final modifications to the presentation for the Breakout Sessions on April 22. A list of attendees is included at the end of this document. 
Day 1 – April 20
Presentation by Matthias Groppe
Following brief introductions between the SCT and guests, Matthias Group briefed the group on A-CDM from a pilot’s perspective. Matthias’ presentation was based on a PhD research project at Cranfield University. Data for the research project was collected from hundreds of flight reports and surveys. 
Mathias stated that although A-CDM trials are recognized and appreciated by pilots, increased information exchange with the cockpit could result in operational improvements. Cockpits’ decision making is still based on information that is insufficient or of poor quality. It was also his opinion that the total number of acronyms should be reduced, and each airport should have more standardized terminology and operations. 
Matthias gave the group examples of start-up approval messages at five different airports that all varied in format. 
Feedback obtained from the pilot surveys in the research project indicated that pilots do not receive adequate information on known disruptions. The feedback also addressed a lack of Target Off Block Time (TOBT) reliability as well as the assignment of responsibility for delays.
A-CDM focuses on collaboration and common situational awareness at a tactical level. 

It was proposed that ground handling may be more complex than regarded in the current A-CDM process. Matthias presented a slide that outlined all the steps (sequential as well as those that can be done in parallel) that needed to be taken between Actual In Block Time (AIBT) and TOBT to help emphasize the complexity of this process. More attention to sequential turn-around process will help to improve prediction of the TOBT. Matthias also emphasized the importance of coordination among all parties during the very last minutes before an aircraft pushes off the block. 
Marshall Mowery asked Matthias whether or not he receives information such as TOBT and Target Start-Up Approval Time (TSAT). Matthias responded that this information is only made available to pilots at certain airports. Munich is one of the airports that do provide this type of information, and it is very beneficial. Often times, operators will not inform an Operations Control Center (OCC) of delays due to fear of the cost penalties that will be applied to them.

Matthias proposed that the A-CDM Information System (ACIS) should provide the following information to cockpits:
· Ground Handling Disruptions 

· TOBT and TSAT

· Start and End Boarding Times

· Delay Information

· Target Takeoff Time (TTOT)

· Estimated Approach Time (EAT) (not near-term)
· Gate Availability Information

To improve TOBT predictability, Matthias provided recommendations for future A-CDM activities in the following areas:

· Harmonization of Start-Up Procedures and Acronyms 

· Increased Situational Awareness at the Ramp/Aircraft During Turn-around 

· More Focus on TOBT Accuracy, e.g. Through Better Last Minute Coordination

· Better Use of Existing Sources of Information, e.g. The Cockpit  
In response to Matthias’ presentation, Marc Matthys said that personally he would be happy to provide pilots with information that would lead to better TOBTs, but TOBT-related information would also be expected in return from the pilots. He acknowledged that the TOBT should ideally be the result of extensive dialogue between all parties involved in the operation. There are a large number of factors that can cause a TOBT to be pushed back. A comment was made that improving the current A-CDM process beyond its current state would rely on the improvement of TOBT.  
General Discussion
Marshall briefly mentioned to the group the work that the SCT plans to perform in support of Action Plan 26. This work will involve the harmonization of start up procedures as well as the standardization of acronyms with A-CDM. 

Ved Sud, FAA, asked Eric Sinz how many times a flight’s TOBT could be adjusted. Eric responded that the reason for creating this limitation was operational, not due to a computational limitation of the system. The current maximum number of updates is three, and rarely do flights require more than one during normal operations. Matthias’ opinion was that there are times when several updates would be needed. Marc Matthys felt that during irregular operations, there would be situations in which several updates to TOBT would be needed.
Tim Reid, Northwest Airlines (NWA), commented that it may be beneficial for the SCT to add a pilot to the group. 

Marshall Mowery asked whether or not TOBT compliance was a major issue at Munich and other A-CDM airports. Eric Sinz told Marshall that he could provide him with statistical results on the compliance. 
Marc Matthys stressed the importance of getting all parties on the same page with regard to the importance of the big picture of A-CDM. In Belgium, operations personnel were given the opportunity to visit with the air traffic control tower, ground handling, operators, and vice versa to help open up dialogue and give all groups a better appreciation for the others and a better understanding of the big picture of A-CDM.
Sue Ashley, The MITRE Corporation, mentioned the inconsistency of P-Time definition in the National Airspace System (NAS) and asked the European guests what their standardized definition was. In the NAS, each operator has a specific definition. Eric Sinz responded that they define this as the time at which an aircraft begins movement from the gate associated with departure. In the early stages of A-CDM a great deal of time was spent to create standardized terminology for these types of basic definitions. A-CDM has mandates that will standardize the definitions of acronyms at each airport that joins. The ICAO definitions are used for all the acronyms in A-CDM. This standardization was one of the first tasks when A-CDM was being implemented in Munich. 
Ved Sud noted that the SCT should consider using the ICAO definitions for the acronyms in the SCS Functional Requirements Document.  

Sergio Paris and Donall Tascon (Columbian Civil Aviation) commented that their major issues revolve around the Controlled Take Off Time (CTOT), not the TOBT. Eric Sinz commented that in Europe, not all flights are assigned CTOT (which is similar to Expected Departure Clearance Time (EDCT)), but all flights are assigned TOBT and TTOT. A comment was also made that in international operations, pilots often get confused with the differences in operations and terminology. Eric Sinz reiterated that ICAO should be used to standardize terminology. It is also important that pilots understand the definitions of terms so they can report the correct data. 
Tim Reid told the guests that a challenge the SCT faces is to come up with a legitimate definition of the movement associated with departure that will be captured as the off block time. At airports in the United States, there is no uniform ground handling entity, each operator utilizes their own. Eric Sinz responded that issuing mandatory generic procedures would cause operators and airports to adapt their operations to conform. 
Discussion of SCS Functional Requirements Document
The group briefly went through the working version of the SCS Functional Requirements Document, which had last been updated on April 16, 2009. The primary comment from the European guests was that, although the document itself did a good job of outlining and describing the functionality for a SCS, this task should not have been started until a complete operational concept had been documented. It was their opinion that the operation should never be designed around a tool, and creating the functional requirements first would put the SCT at risk of doing this. They also stated that a similar approach was taken in the early stages of A-CDM, and there were several issues that resulted. 
Day 2 – April 21
Presentation by Dave Hogg
Dave Hogg gave a presentation that provided a general overview of Airport CDM. The presentation focused on the challenges that are faced in implementing A-CDM, the partners that need to be involved, the concept elements, and the overall benefits that A-CDM can provide. 
Dave stressed that a cultural change is required between all partners before A-CDM can be successful. He also stressed that developing a basic operational foundation and common set of terminology (ICAO) was critical. At both Munich and Brussels, there are 15 standardized A-CDM data elements. One of the current A-CDM goals is to provide the Central Flow Management Unit (CFMU) with Variable Taxi Times (VTT) for departing and arriving aircraft. The VTT would calculate taxi time based on multiple factors such as airport configuration, an aircraft’s gate, etc. and thus provide much more accurate taxi time estimates. 
A-CDM helps to maintain operational efficiency during adverse operations. The first Departure Planning Information (DPI) that is sent is the EOBT, which comes three hours in advance. This eventually leads to a TTOT.
Dave pointed out that in the United States; CDM focuses more on En route issues instead of the airports. A great deal of work has been done in A-CDM that could be beneficial to implement in the United States, but this would need to be adapted from the European business model. It was reiterated that a worldwide joint air traffic management language through ICAO would be of great benefit. 

There are 31 airports in Europe that have been targeted for A-CDM implementation. Munich Airport is the only one that has been totally completed, and Brussels is nearly completed. Dave stressed the importance of having a dedicated project manager that focused solely on A-CDM at each airport. It cannot be a part-time responsibility. Keeping working groups small and keeping consistent participation is also essential. Project management plans with tasks, accountability, and timeframes will help keep the project moving.
Carl asked whether or not A-CDM would allow operators to perform slot substitution for departures. The response was that yes, slot substitution is allowed, but it depends on how late the request is made. When operators can’t make a slot and don’t convey the message, slots end up being wasted. Operators in A-CDM do receive messages which indicate that a flight will not be able to make its slot, but this does not always solve the problem. In Eurocontrol, there are two types of slots: overhead fix/point slots and airport slots. 

An outside company performed benefits analysis on A-CDM. It is expected that A-CDM will save 90M € over 10 years (all partners included) with a cost/benefit ratio of 9. The assumed timescale for implementation is 6-18 months. 
Presentation by Eric Miart

Eric Miart briefed the group on A-CDM network impact assessment. The presentation provided the projected cost and benefit of bringing more airports into A-CDM. 
An initial assessment was undertaken by Eurocontrol to determine how improved airport departure predictability (better TTOT through A-CDM) would impact the Network Capability. This assessment used Munich Airport as a reference and based benefits on a scenario with 42 airports implementing DPI. The assessment also used a traffic sample of one week. The flights in the sample predominantly had city pairs within Europe. The average takeoff predictability in Europe is 11 minutes (standard deviation from actual), while the predictability of A-CDM airport is 7 minutes. Implementing A-CDM at 42 airports would result in a significant reduction in sector saturation. 

The following are the main conclusions of the assessment:

· There is a direct impact of take off predictability on sector saturation
· Implementing A-CDM at additional airports will create a more reliable traffic picture
· Implementing A-CDM at additional airports will result in significant En route capacity gains. 
The full report is available at www.euro-cdm.org. The next steps in the assessment will be to:
· Identify the % of traffic required to start obtaining network benefits (top 20 airports?)

· Evaluate benefits in terms of ATFCM delay reduction

· Conduct benefit assessment for:

· Earlier predictability

· Airport slots compliancy

· Environment

· City pairs / regional

· Identify local benefits boosted by network benefit
Eric Miart reiterated that this was an early study, and a great deal of analysis still needed to be conducted. 

Presentation by Eric Sinz
Eric Sinz briefed the group on the A-CDM operation at Munich Airport. 
Munich Airport has two parallel runways which can both be operated in missed arrival/departure mode. The apron area is control by the Airport Operator (FMG), while the tower is control by ATC (DFS). FMG has control of aircraft until they reach the runways. 98% of the time, deicing is performed near the runways, and all deicing is done by one contractor. A-CDM at Munich Airport was developed by FMG and DFS, and was based on the European A-CDM model. Common situational awareness between all partners is the foundation of this model. The extended gate management is preformed by FMG, not the airlines. Each flight at the airport has a mandatory scheduled slot. Airlines are responsible for providing the TOBT for their flights. This information can be provided by either the airline or their ground handler. Typically this information is sent during an aircraft’s final approach. No flights are allowed to depart without a TOBT and a TSAT. The TSAT is the driving data element for pre-departure sequencing. As previously mentioned, the VTT will take into consideration several factors such as departure runway, gate/stand, and runway direction. The calculation is performed approximately 3 hours in advance. 
Eric walked the group through a timeline of events that start with an EOBT (well in advance of landing) and eventual takeoff from the airport. Eric stressed that information needs to be shared as early as possible for pre-departure sequencing. During this process, DPI messages are continually sent to the CFMU as necessary. The CFMU will send back a Calculated Off Block Time (COBT) based on the TTOT messages it receives. 
A member of the group asked how long the maximum time parameter between Start-Up and Actual off Block Time (AOBT) was. Aircraft are allowed 5 minutes to push back. For flights that receive Start-Up clearance via Data Link, this is TSAT plus 5 minutes. 

Eric gave the group several examples of how TSAT is calculated in various operational scenarios. For situations in which a Controlled Take Off Time (CTOT) is issued by the CFMU, aircraft are still required to be ready at their original TOBT/TSAT times, as coordination with the CFMU may result in an improved CTOT. The CTOT for a flight is typically sent by the CFMU 2 hours in advance. In more than 65% of the cases in which a CTOT is assigned by the CFMU, the CTOT is fitted back to local needs. On a daily basis, less than 20% of flights will receive a CTOT at Munich. If a flight’s TOBT is updated more than 3 times, it will receive a new TOBT that will place the flight at the end of the departure queue. The CFMU receives from DFS best TTOT for each flight. 
Messages indicating that boarding has been completed are sent automatically. This is determined as time at which the last passenger boards plus 5 minutes. 
Most gate assignments are made based on the airport’s sequence planner. Information such as “gate not ready” is exchanged within the system. Airlines are given the ability to convey aircraft priority and have TOBTs switched between their flights. These changes can be proposed in the sequence planner or by calling the tower. The process is not always automated. 
Steve Osborne, FAA, asked Eric Sinz if he could work with an Airline to move departure slots to fit a prioritized flight into a specific slot in an overhead stream. Eric responded that they do not yet have the ability to combine the overhead slots from multiple airports. He added that when A-CDM is fully implemented in Frankfurt, they will look into expanding A-CDM to a regional CDM for the two airports, but CFMU requirements would still need to be adhered to. 
Pam Dees, FAA, asked Eric Sinz if the airport has always had control of the gates. Eric replied that the airport has always had this control, even before the implementation of A-CDM. 

On average, Munich Airport has less departure delay than comparable airports in Europe. The overall cost of implementing A-CDM at Munich airport was approximately €1 Million, excluding the sequence planning tool that was already implemented. A more accurate cost/benefit analysis is currently being conducted for the airport. 
An important achievement at Munich Airport was eliminating the “first come first serve” approach. Within A-CDM, a pilot will only be granted permission to start up if they are within 5 minutes of TSAT. A-CDM also provides better data to CFMU which leads to better CTOT assignments, which reduces the number of unused slots and improves efficiency. A statistical report for Munich Airport during 2008 will be available to the public in approximately 2 weeks.  The implementation of A-CDM at Munich did not require the addition of any personnel specifically designated to supporting A-CDM. 
Graphical real-time displays of aircraft position are only used at the tower and apron control. All other partners use tabular data. 

Presentation by Marc Matthys

Marc Matthys briefed the group on the A-CDM operation at Brussels Airport. Marc began the briefing by stating that the airport typically has throughput values lower than the declared capacity and low delay. The airport has three runways in what Marc called a more “old fashioned” layout. Runway configurations have been impacted to a degree by political issues. Each runway configuration has different impact on delay. 
A-CDM has led to better anticipation and situational awareness. A culture of cooperation has been stressed, even among various groups that are in direct competition. At the airport, the TOBT is the point in time when the control of a flight transitions from the ground to the air side. 
Ground handlers work solely from the TSAT. Marc stressed that ATC cannot be the last to know when there is a problem. The pilots and aircraft operators must convey this information in a timely manner. 

The airport is aiming to have TSAT transmitted via Data Link by the end of 2009. Currently this is only sent via free text. Due to safety issues, only one TSAT message will be sent. The definitions for TOBT and TSAT at the airport are not yet consistent with ICAO. A-CDM in Brussels differs in some parameters from A-CDM in Munich, but in the end the concepts are the same. 
Similar to Munich, in the situation where a CTOT is given, aircraft are required to adhere to their current TOBT, as the CTOT may be improved. 

Marc again stressed the importance of having all partners committed to the A-CDM concept, particularly the airport authority. Marc also echoed Dave Hogg’s comment that charging for data will lead to failure. Data sharing should be free. 
The current A-CDM system in Brussels can still be improved. EOBT should always be equal to the TOBT. There must be dialogue between the ground handling agents and the OCC of the airlines. As long as there is a discrepancy between EOBT and TOBT, aircraft will not be allowed to start up. This is a next step that will lead to better collaboration. 
If a VTT for a flight changes by more than 3 minutes, a new DPI message is sent to the CFMU. This will help prevent flight suspension by keeping a flight from missing its slot. 
Pam Dees asked Marc Matthys what action is taken when a tower receives a reroute message that will apply to ‘x’ number of flights. Marc responded that they would have to decide whether or not to change the departure order. Flights are obligated to be airborne at certain times within a specified tolerance. At times, the operation at Brussels is forced to stop completely due to lightning. When this happens, the entire departure schedule is shifted and delay is distributed equally. There is a new project beginning at the airport that is geared towards finding better ways to operate during adverse conditions. 
Presentation by Peter Tomlinson

Peter Tomlinson briefed the group on the NATS system utilized at Heathrow Airport. Peter logged on to the web-based NATS Customer Gateway and described the functionality and explained how it enhanced the operation at the airport. Both tabular and graphical data is available to the user.  There are over 1 million flight messages a day at Heathrow that are captured in the NATS system. 
NATS provides real-time position information of aircraft on the airport surface through a system similar to Airport Surface Detection Equipment Model X (ASDE-X). The back-up data source for determining the position of aircraft is electronic flight strips, and the third source is Aircraft Communications Addressing and Reporting System (ACARS). Several Aircraft Operators had initially stated that they were only interested in seeing their own aircraft icons on the display, but soon realized that they would need to see all traffic to better manage their own. 
Peter provided an overview of the data elements provided in the columns of the tabular displays. Several of the data elements have columns for both the estimated and actual counts. On Gate Time, Turn Around Time, and Off Block Time are examples of data elements that are estimated. These data elements are calculated a few hours ahead of time. The physical location of the assigned gate is used in determining a flight’s VTT. 
NATS determines the estimated departure time from Heathrow as soon as an aircraft is airborne on its way to Heathrow. 

Aircraft Operators have reported that the use of this web-based system saves thousands of dollars a month in overtime fees. 

The TSAT generator in the program essentially acts as a controller. It takes into account several factors such as pushback rules, wake turbulence restrictions, and passing maneuvers. Testing has shown that in normal operating conditions, the TSAT generator is capable of handling the same departure rate as a controller, and actually out-performs a controller by 20% during irregular operations. 
The airport tab handles performance management. This tab contains information on restrictions, configuration changes, arrival and departure rates, etc. The predicted taxiway usage tab breaks down and displays the predicted taxiway usage in a color coded map of the airport for each hour. The edit taxiways tab displays an airport map and allows the user to graphically select a taxiway to close or activate. This can be performed for runways as well. 
The ATCT is typically interested in the TSAT and the predicted taxiway usage. Peter stated that there are 8 data elements that feed into the NATS system. Airport radar surveillance covers the runways and approximately 99% of the taxiways and gate area.  
Tom Bock, Port Authority of New York and New Jersey (PANYNJ), asked if aircraft at Heathrow frequently have to push back from their gates and hold in order to create room for arrivals. Peter responded that yes, this is not uncommon. When aircraft push back from their gates and hold, the NATS system recalculates their taxi time from their current holding positions. 

Summary and Next Steps
The group received several briefings on Airport CDM (A-CDM) from the European guests, and also received valuable feedback on the Surface CDM System (SCS) Functional Requirements Document that the group has been in the process of drafting. Valuable conversation took place that gave the SCT insight into the similarities and differences between traffic flow management in the United States and other traffic flow management systems. The group also discussed the benefits of harmonizing operations and terminology worldwide. The SCT has identified a need to create a detailed operational concept for current surface operations to help highlight areas that could be improved by the functionality of a SCS. 

The SCT will submit the SCS Functional Requirements along with a formal recommendation for airport selection on April 30, 2009. A GoTo meeting will be scheduled for the week of April 27 to finalize the functional requirements and make a final selection of an airport. 
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