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Preface


The FCA/Reroute Workgroup was formed in the summer of 2002, and its charge was to recommend an approach to dealing with en route problems.  (‘FCA’ stands for flow-constrained area.)  In particular, this group was charged to deliver three products.

· Recommendations for procedures for handling en route problems.

· Recommendations for software that is needed to support these procedures.

· Recommendations for training that is needed to support these procedures.

The group decided that the first step would be to define an operational concept that would spell out the responsibilities of the various decision makers and how these responsibilities would change over the life cycle of a constraint.  The thinking is that once an operational concept is defined, it will guide the group in making recommendation for what procedures, software, and training are needed.



The group first met on 5 August 2002, and it has since met a number of times.  The group has produced several preliminary drafts of an operational concept, and it has conducted several live tests of these operational concepts and of the software.  These meetings and tests have led to major revisions of the operational concept and have produced the version that is described in this report.  It should be stressed that the version described here is still highly tentative.  It is being offered to the CDM community not because it is finished but rather because it is highly unfinished.  The goal is to expose this preliminary operational concept to a wider audience so that all can critique it and contribute to its further evolution.
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1. Introduction


The purpose of this report is to describe the tentative operational concept for collaborative routing that has emerged from the meetings of the FCA/Rerouting Workgroup.  In other words, this report provides a provisional answer to the question: How should en route congestion be managed?  It covers topics such as the following.

· Who are the relevant decision makers?

· What should be the division of responsibility among the decision makers, and how does this vary over the life cycle of a constraint?

· What actions are expected from each decision maker at each point during the life cycle of a constraint? 

· What data should be available to each decision maker at each point during the life cycle of a constraint?

· What tools should be available to each  decision makers at each point during the life cycle of a constraint?

· What type of collaboration or coordination should there be among the various decision makers at each point during the life cycle of a constraint?

In short, the goal of this operational concept is to outline how the system should respond to an en route constraint by spelling out who does what and when and on the basis of what data and tools.  

Since the primary focus of the FCA/Reroute Workgroup is on the relatively short term, this report focuses on defining an operational concept that can begin to be phased in during the spring of 2003; exactly how the phases are defined remains to be determined, but it is expected that the implementation will stretch through 2003 and into 2004.  Later years, however, are kept in mind because they are relevant in two ways.  First, the steps taken over the next year or two should be steps toward the desired long run operational concept.  Second, any good ideas that emerge from this group should not be lost simply because they are not achievable in the short run; the group is keeping a list of these recommendations for the future, and a preliminary version of this list is at the end of this report.  


The operational concept defined in this interim report should be thought of not as a full-blown operational concept but only as a skeleton because many gaps need to be filled and many issues remain to be settled; see a partial list of outstanding issues in Section 8.

2. The Decision Makers


How the system responds to an en route problem depends on the decisions that are made by many different people.  The strategy of this report, therefore, is to focus on the decision makers and how they make their decisions.  It is good to start by listing the four main groups of decision makers and by briefly indicating what their role is in the process.  This will be elaborated throughout this report. 

· Air Traffic Control System Command Center (ATCSCC)
· The strategic planners conduct the strategic planning telcons, which are held every two hours, and after each telcon issue the strategic plan of operations (SPO), which describes the overall plan for dealing with any potential or actual en route constraints that can be discerned.

· The severe weather specialists typically look two or more hours into the future and issue route options and advisories that detail the currently recommended route options and other measures for dealing strategically with convective weather.

· Traffic management specialists responsible for an area consult with the strategic planners and severe weather specialists. 

· FAA field facilities
· The traffic management coordinators (TMCs) in the Traffic Management Units (TMUs) at the centers provide input on the strategic planning telcons.  This input is based on the TMUs knowledge of the local airspace and of local conditions.

· When operational necessity forces the FAA to implement tactical reroutes, the TMCs determine what these reroutes should be and then enter them into the Host computer to implement them. 

· Air carriers
· AOC personnel provide input to the strategic planning telcons.

· AOC personnel make decisions about rerouting, delaying, or canceling flights. 

· General Aviation (GA)
· GA includes a mixed bag ranging from large operators like Executive Jet through sophisticated corporate flights departments to individual pilots.

· To be determined is the participation that GA will have in the strategic planning process.

· GA personnel make decisions about rerouting, delaying, or canceling flights.

The various FAA personnel at the ATCSCC and TMUs who are involved in making traffic flow management decisions are referred to collectively as “traffic managers.”  Those working in the airline operational control centers are referred to collectively as “AOC personnel.”  Air carrier, general aviation, and military operators of flights are referred to collectively as “NAS users.”  Military flights are not addressed in this report.


One way to look at this operational concept is that it spells out the data and tools provided to each decision maker, the collaboration between the decision makers, and the decisions made, e.g., what reroute to assign to a flight; this operational concept also lays out how the role of the various decision makers changes over the life cycle of a constraint.

3. The Definition of a Constraint


Because the concept of a constraint underlies the operational concept, it is necessary to start by defining what is meant by “constraint.”

Definition: A constraint is any condition that causes demand to exceed the capacity of any NAS resource.

The NAS resources that can be subject to excess demand include airspace (sectors or FCAs), fixes, and airports.  This report only deals with en route constraints..

If demand does not exceed capacity, then there is no constraint and NAS users can freely fly as they please; the presence of a constraint means that NAS users will not in every case be allowed to fly the routes that they desire at the times that they desire.

Demand might exceed capacity for a sector, even if the weather is perfect, just because demand is especially heavy; in this case the constraint is said to be excess demand.  Some event, such as convective weather or a failed navaid, might reduce the capacity of a volume of airspace to some fraction of its normal capacity, perhaps to zero, and this can cause the normal level of demand to exceed capacity; in this case the convective weather or the failed navaid is said to be the constraint.


Not all constraints need to be acted on.  Some are so minor that no action is needed or that only local action is needed.  This report only addresses constraints that are important enough to have a significant system effect.


The word constraint has more than one meaning in traffic flow management.  For example, an air carrier will face fuel and crew constraints.  Be aware that this is a different usage of the word “constraint.”  Context should always make it clear which meaning of “constraint” is being used.

4. The Life Cycle of a Constraint

 A critical concept that underlies the operational concept discussed here is that any constraint has a life cycle; the operational concept should specify what each decision maker is doing at each stage during this life cycle.


Often a constraint starts out as a potential constraint based on an uncertain forecast of severe weather, and there is a period in which traffic managers, NAS users, and meteorologists share information in order to firm up the forecast and try to understand if this potential constraint should be considered an actual constraint.  Next a series of early actions might be taken by some of the decision makers, e.g., ATCSCC personnel put out recommended route options and NAS users reroute flights.  Finally, last minute decisions might be taken, e.g., TMU personnel reroute flights and impose miles-in-trail restrictions.  There are three types of activities that occur during the life cycle of a constraint.

· Different decision-makers exchange information about the constraint.

· Different decision-makers exchange information about their intended actions.

· Different decision makers make decisions..

It should be stressed that the actions taken by each decision maker under all three of these bullets change over time, and there can be many iterations under each bullet.  Specifics are provided later in this report.

Much miscommunication has taken place by failing to recognize that responsibilities change over the life cycle of a constraint.  That is, someone says that the FAA is responsible for taking some action, while someone else says that an air carrier has the responsibility for taking that action, and an argument ensues.  The fact is that both are right, but they are talking about different phases of the life cycle of a constraint.  Therefore, the proposed operational concept will explicitly take account of the time parameter and how the responsibilities of the different decision makers vary over time.

5. Overview of the Operational Concept

Before going into the operational concept in detail, it will help to outline the six stages in the proposed en route operational concept.  These stages can be thought of as key phases in the life cycle of a constraint.

1. Everyone creates and maintains common situational awareness.  Traffic managers and NAS users monitor the situation to be aware of potential constraints and of potential responses to them.  An important aspect of maintaining situational awareness is participating in the strategic planning telcons; this both allows AOC personnel and some of the larger GA operators to provide input and also to be aware of what the intent is of the various players.  In addition, NAS users provide intent about the routes they would like to fly.  While maintaining situational awareness is listed first because it is typically the first activity in the life cycle of a constraint, it should be remembered that this is a process that never stops. 

2. ATCSCC publishes potential constraints (optional).  The ATCSCC discusses problems that might become constraints with the TMUs and the NAS users.  The ATCSCC publishes a public flow evaluation area (FEA) for any problems that seem serious enough that they might eventually become a constraint; this public FEA will then be visible on TSDs and CCSDs, and everyone can use it for planning and for continued discussions.

3. Users react to potential constraints (conditional on the occurrence of step2).  The users have the option of providing the FAA with the routes that they plan to fly in response to this potential constraint.  Users have the option of providing early intent information or taking a wait-and-see attitude.
4. ATCSCC publishes an FCA and route options if necessary.  Once the ATCSCC decides that a constraint exists, it will declare it, e.g., by issuing an advisory and by defining a flow-constrained area (FCA). At the same time or perhaps somewhat later, the FAA will also provide route options around this FCA, but NAS users are left to implement them. 
5. NAS users indicate desired routes.  Once the strategic planning process defines a constraint, NAS users take action to deal with it by providing early intent or by filing appropriate routes, which might differ from the FAA’s recommended routes, or perhaps by delaying or canceling flights.  Also, NAS users can consult their own interests and take action if desired even before the FAA declares a constraint.
6. TMUs implement reroutes and/or delays if necessary.  If time passes and the NAS users have not fully dealt with the constraint, the TMU steps in and implements reroutes and institutes any other needed traffic management actions, e.g., miles-in-trail restrictions.
It should be noted that for the FAA stages 2 and 4 are the strategic stages where the ATCSCC looks two or more hours ahead and sketches the actions that are needed to deal with the constraint; stage 6 is the tactical stage where operational necessity forces the TMUs to implement reroutes for specific flights or to impose delays right now.

While these six stages have been stated separately for clarity, it should be remembered that they are part of a continuous process that is always going through iterations.  For example, after the FAA publishes a public FEA in step 2, improved weather forecasts might lead the FAA to go back to step 2 and issue a revised FEA.  Also, circumstances might sometimes force other departures from this operational concept; for example, if a problem quickly becomes serious, it might be necessary to skip steps 2 and 3 and go directly to step 4.  Finally, if the constraint disappears, e.g., because the weather unexpectedly improves, the operational concept is exited.

6. Principles that Underlie the Operational Concept

The FCA/Reroute Workgroup has enunciated several principles that the operational concept should follow, and these will be discussed before fleshing out the operational concept in more detail.

7. During the entire life cycle of a constraint all relevant FAA and NAS user personnel should maintain common situational awareness.

a. As many NAS users as possible should participate in the strategic planning telcons.  This includes not only listening but also providing input about intent.  These telcons should be the forum for reaching a common understanding of what the potential and actual constraints are, and all parties should state their intended actions.  

b. All should familiarize themselves with the strategic plan of operations issued after each strategic planning telcon.

c. All should monitor the situation using the tools at their disposal.  Some of these tools will be the same for everyone, e.g., the Collaborative Convective Forecast Product (CCFP).  Other tools will be nearly the same, e.g., the TSD for the FAA and the CCSD for AOC personnel.  Other tools will be different, e.g., each user will probably have its own favorite weather forecast.


8. Throughout the day NAS users should keep the FAA informed of the routes that they would like to fly.  This process of providing the desired route and then changing it as conditions change is called “rolling intent.”  The thinking is that the chance of the NAS users getting to fly their preferred routes increases if they let the FAA know what those preferred routes are.  The main characteristics of rolling intent are the following.

a. Before a flight plan is filed, ETMS currently uses historical routes to predict the load that flights will place on airspace.  It has been found that these historical routes are often inaccurate for flights of more than two hours, and it is this that provides the need for rolling intent.

b. NAS users are asked to provide to ETMS if possible the route that they expect long haul flights to fly roughly 6-8 hours before departure.  This is called “wind intent” since this route would primarily take into account the winds that are forecast for the day; in most cases there would be no reliable convective forecast this early.

c. As NAS users learn of constraints in the system, they will provide to ETMS their “operational intent” that indicates the routes they would like to fly given the constraints.  That is, NAS users would provide their preferred routes, given their current understanding of the state of the system as bad weather and other constraints become known.

d. Wind intent and operational intent only go to ETMS and not to the Host.  That is, the rolling intent is only used to improve the ETMS predictions and to show traffic managers the routes that the NAS users would like to fly.

e. It is understood that the intent can change at any time as the NAS user’s understanding of the day’s events change.  When the NAS user files a flight plan, this overrides any route intent that has been sent to ETMS.

f. Rolling intent can be likened to the process by which NAS users provide ETMS with their best estimate of departure time.  Long before a flight departs, a NAS user does a daily download that provides the initial estimate of departure time; this is analogous to the wind intent.  As the day progresses and events occur that change the departure time, NAS users report these changes; this is analogous to operational intent.

g. In short, if FAA traffic managers are to make good decisions, they need good information about the routes that NAS users would like to fly, and rolling intent is designed to provide this information, insofar as it exists.


9. NAS users who participate in the process by providing early intent and by rerouting flights should obtain benefits from participating, but those who do not participate should not be penalized.


10. All NAS users should be treated alike.  In particular, GA and airlines should be treated alike.  For example, a GA flight for which rolling intent information is not provided should be treated the same as an airline flight for which rolling intent is provided.  (To achieve this principle, automation support must be provided that will allow GA to participate.)


11. The ATCSCC should announce potential or actual constraints as soon as possible.  This will give NAS users as much time as possible to deal with the constraints.


12. The ATCSCC should put out route options to deal with constraints.  These route options are recommendations for the NAS users to file, but NAS users are not required to file them if they are unsatisfactory for reasons of safety, regulations, or operational necessity.  If the TMUs are eventually forced to issue reroutes, they might well issue one of these recommended route options.  Therefore, these route options are viewed as default reroutes; if the NAS user does nothing to avoid an FCA and if his flight must be moved, the TMUs might well end up moving it to the recommended route options.


13. Sometimes it will be the case, as discussed directly above, that TMUs are forced to tactically move flights away from a constraint.  When this is necessary, a typical approach used by a TMU would be first to determine the list of flights that are candidates to be moved.  The TMU would first look on this list for flights that could avoid the constraint vertically, i.e., be restricted to fly either over or under it.  The TMU would also look for coded departure routes (CDRs) that could be assigned to flights to avoid the constraint.  Additionally, the TMU would determine if miles-in-trail restrictions from the first tier airports could alleviate the volume issues.  If none of this works, the TMU would look for minimal reroutes around the areas of congestion; these would typically take flights into an adjacent sector and then back on course, as conditions allow.  If a weather constraint occurs with no warning, the TMU typically would request routes from surrounding facilities and would implement CDRs and miles-in-trail restrictions as necessary to deal with the problem.


14. No flight should depart until it has been determined that it can safely and legally fly the route it has been cleared for.  Air traffic control cannot be expected to determine that a flight can safely fly a route since, e.g., ATC is not able to determine if a flight has enough fuel to fly a route.  Therefore, the pilot and dispatcher have the responsibility for enforcing this rule.  If the TMU issues a reroute, it should provide the reroute to the NAS user early enough so that this determination can be made without disrupting operations at airports. 


7. Detailed Outline of the Operational Concept


This section describes the operational concept in outline form.  The approximate time interval for each step is provided to give the reader a sense of when each step might happen.  The particulars of the situation will dictate at what time the various actions are taken; the times given below are only guidelines and are not mandatory.  The tabular version of the operational concept, which presents a different version of the same information, is omitted from this document.  (Note: A large GA operator such as NetJets that participates in CDM would behave like an AOC.) 


It should be kept in mind that the operational concept described here is an idealized concept.  To deal with a particular constraint, it should be expected that steps will be skipped or repeated as necessary to deal with the developing situation.

15. Everyone Creates and Maintains Common Situational Awareness
Approximate time interval: This is how the day starts, but maintaining common situation awareness is continuous.  It never stops.
Description: All players stay abreast of the current state of the NAS so that they have the understanding that is needed when it is time to make a decision.  In addition, NAS users optionally provide intent information so that the demand picture is as accurate as possible.
Actions by each player:
a. ATCSCC

i) Monitor the weather picture.  In particular, monitor the Collaborative Convective Forecast Product (CCFP).  This is the weather forecast that is taken as the common baseline for all to use when planning.  The CCFP is available to traffic managers on the TSD.  Other weather forecasts can be monitored as desired.

ii) Monitor the demand picture.  ETMS provides a forecast of demand, and this is available to traffic managers on the TSD.  

iii) Participate in the strategic planning telcons, which are held every two hours, to discuss the developing situation, potential problems, and what actions might be needed to deal with them.

iv) After each strategic planning telcon, distribute the strategic plan of operations (SPO), which summarizes the current understanding of the situation and actions that might be needed to deal with developing problems.

b. TMUs

i) Monitor the weather picture.

ii) Monitor the demand picture.

iii) Participate in the strategic planning telcons.

iv) Study the SPOs as issued and develop plans for dealing with potential problems.

c. AOC Personnel

i) Monitor the weather picture.  The CCFP is available on the CCSD, the Volpe web site, and Internet.

ii) (Optional) Monitor the demand picture.

iii) Participate in the strategic planning telcons.

iv) Provide rolling intent.  Early in the day an NAS user will provide its best estimate of the route that it would prefer for flights of most interest, e.g., over 800 nm; initially, this will probably be based on the day’s forecasted winds.  When any event, e.g., a weather forecast or the issuance of an FCA, changes the NAS user’s thinking of the route that the flight will take, the NAS user should provide that new intent.  A NAS user will be able to provide intent electronically using the FPPP path.  It will perhaps be able to provide it manually using the CCSD and/or the RAT responder.  Providing intent information is a process that continues throughout the day.  While providing intent is optional, it is expected that those who provide it will benefit.

v) Study the SPOs as issued and develop plans for dealing with potential problems.

d. GA 

i) Monitor the weather picture.

ii) Study the SPOs as issued and develop plans for dealing with potential problems. 

iii) Provide rolling intent.  How GA will provide intent needs to be worked out.  Some large operators will act like AOCs.  Some NBAA clients might provide intent through the NBAA desk.  Perhaps a publicly accessible web site can be made available that could be used to enter intent.


16. ATCSCC Publishes Potential Constraints (Optional)
Approximate time interval: This stage lasts from when a potential constraint becomes a possibility until the FAA issues a public FEA.  Typically, this would occur somewhere in the interval from 3 to 6 hours before the constraint takes effect.
Description: During this stage the ATCSCC combines the input it receives from TMUs and users and as early as possible issues a public FEA.  This public FEA should be interpreted as a potential constraint that may or may not become an actual constraint as time passes; in other words, by issuing a public FEA, the FAA is announcing its intent to the NAS users.  In the next stage this public FEA is used to guide planning.  At this stage the main action lies with the ATCSCC.  (This step is labeled as “optional” since in many cases time pressure will force the FAA to jump directly to step 4 and issue an FCA; whether step 2 is needed often enough to justify its inclusion in the operational concept is an open issue.)
Actions by each player:
a. ATCSCC

i) Discuss with the TMUs any FEAs that have been defined by the TMUs.  The typical case is that a TMU would initially define an FEA based on its knowledge of local conditions and would share it with the ATCSCC but not the NAS users.  Internal FAA Discussions of the shared FEA by the TMUs and the ATCSCC would be one source of input that the ATCSCC uses to define a public FEA.

ii) Discuss with the TMUs and NAS users any FEAs that have been defined by the NAS users.  These discussions would be another potential source of input that the ATCSCC uses to define a public FEA. 

iii) Discuss potential constraints on the SPT.

iv) If necessary, issue a public FEA to indicate the potential constraints that all players should take into account in planning.  These public FEAs refer to situations that are not yet considered to be a constraint but that are likely candidates to become one.  This public FEA does not indicate potential routes or capacity.  Issuing a public FEA consists of:

(1) Issuing an advisory that describes the situation and the potential constraint.

(2) Using the TSD to issue the public FEA so that it can be viewed by all TSD, WSD, and CCSD users.  TSD screenshots will be accessible over the Internet for NAS users who do not have access to the CCSD.

v) Maintain common situational awareness.

b. TMUs

i) Provide ATCSCC with guidance on situations that are candidates to be a public FEA.  If desirable, define an FEA and share it with the ATCSCC and other TMUs (but not with the NAS users).  

ii) Discuss potential constraints on the SPT.

iii) Participate in discussions of any shared FEA that anyone has created.

iv) Maintain common situational awareness.

c. AOC Personnel

i) Begin initial planning on how to deal with potential constraints.

ii) Provide input on potential constrains on the SPT.  

iii) In addition, if desirable, create an FEA and share it with the ATCSCC, TMUs, and other airlines.  Discussions of this FEA can serve as input to the process of the ATCSCC deciding to issue a public FEA.  An AOC might create an FEA`an$ share it with the FAA if the AOC has any special knowledge or interest in a potential constraint that it would like to share with the FAA.

iv) Continue to provide rolling intent.

v) Maintain common situational awareness.

d. GA

i) Monitor the public FEA.   GA will be able to monitor the advisory that goes out with the public FEA, and it will be able to see the public FEA in a TSD screenshot on the ATCSCC’s public web page.

ii) Provide input on constraints to the ATCSCC.  The primary method for doing this is through the NBAA desk at the ATCSCC.

iii) Continue to provide rolling intent.

iv) Maintain common situational awareness.


17. Users React to Potential Constraints (Conditional on the occurrence of step 2)
Approximate time interval: From publishing of public FEA until the FCA is published.
Description: At this stage the FAA has issued a public FEA, and everyone monitors its evolution and decides how to deal with it.  In particular, NAS users provide the FAA with information about the routes that they would like flights to take.  At this stage the main action lies with the NAS users.  (If step 2 is skipped, then this step is also skipped.)
Actions by each player:
a. ATCSCC

i) Monitor the intent information provided by the NAS users.

ii) Modify or cancel the public FEA if warranted by the intent data provided by the users or by other changes in the situation, e.g., a change in the weather forecast.

iii) Maintain common situational awareness.

b. TMUs

i) Monitor the intent information provided by the NAS users.

ii) Inform the ATCSCC of any changes in the situation.

iii) Maintain common situational awareness.

c. AOC Personnel

i) Evaluate the potential constraint and plan how to deal with it.  The CCSD can be used to view the constraint.

ii) Discuss the constraint on the strategic planning telcons and announce general intent insofar as it is known or can be conjectured.  

iii) (Optional) Monitor demand and choose routes so as not to cause excess demand.

iv) Continue to provide rolling intent.

v) Maintain common situational awareness.

d. GA

i) Evaluate the potential constraint and plan how to deal with it.  Perhaps TSD screenshots showing the FCAs and reroutes can be made available over the Internet.

ii) Continue to provide rolling intent.

iii) Maintain common situational awareness.


18. ATCSCC Publishes an FCA and Route Options If Necessary
Approximate time interval: 6 hours or less before the FCA takes effect.
Description: At this stage the situation has firmed up and the FAA decides that an actual constraint exists.  The FAA declares this by publishing an FCA and route options that all should use in their planning.  At this stage the main action lies with the ATCSCC.
Actions by each player:
a. ATCSCC

i) Determines that a constraint exists and issues an FCA along with an advisory with the following information.

(1) Name of the FCA.

(2) Description of the FCA, e.g., time interval over which it is effective.

(3) Guidelines for desired traffic reduction.  For example, the FAA might give a target percentage reduction in traffic that is desired; this percentage reduction might range as high as 100 percent.

ii) When the FCA advisory is issued, the FAA might also include in this advisory the route options; alternatively, the route options might be issued in a later advisory.  In either case, the characteristics of this advisory and the route options are as follows.

(1) The advisory offers as many route options as seem useful or practical.

(2) If more than one route option is issued, then the NAS users have options for the route that a flight can take.

(3) It might be that a generalized route option is issued, e.g., it might be stated that any route filed north of some reference point is considered satisfactory.

(4) The advisory will contain a RAT list that shows the flights that are affected by the advisory and the route options for each flight.

iii) Maintains common situational awareness.

b. TMUs

i) Provide input to the ATCSCC during the process of deciding that a constraint exists.

ii) Provide the ATCSCC with guidelines for traffic reduction.  The TMU uses its knowledge of the local conditions to make a judgment about how much traffic needs to be reduced to deal with the constraint.

iii) Maintain common situational awareness.

c. AOC Personnel

i) Provide input to the ATCSCC during the process of deciding that a constraint exists as necessary.  That is, when time permits a particular airline might provide relevant information that it has to the ATCSCC.

ii) Continue to provide rolling intent.

iii) Maintain common situational awareness.

d. GA

i) Provide input to the ATCSCC during the process of deciding that a constraint exists as necessary.  

ii) Continue to provide rolling intent.

iii) Maintain common situational awareness.


19. NAS Users Indicate Desired Routes 
Approximate time interval: From when the FCA is published until 45 minutes before a flight’s departure.
Description: At this stage the NAS users are presented with a constraint, with a RAT list of flights that are affected by this constraint, and with route options for each flight.  NAS users inform the FAA how they intend to respond.  At this stage the main action lies with the NAS users.
Actions by each player:
a. ATCSCC

i) Monitor the demand as NAS users provide rolling intent. 

ii) Modify or cancel the FCA as warranted by changing conditions.

iii) Maintain common situational awareness.

b. TMUs

i) Monitor the demand as NAS users provide rolling intent.  

ii) Discuss changes in conditions with the ATCSCC.

iii) Maintain common situational awareness.

c. AOC Personnel

i) Prior to filing, users continue to provide rolling intent; unless safety, regulatory requirements, or operational necessity is involved, the route chosen will be one of the route opotions issued by the ATCSCC.  The CCSD can be used to do this manually, and a CDM message can be used to do this electronically.

ii) When the flight is filed, the user if possible files a route selected from the options that were provided by the ATCSCC.  If the user files around the FCA, this is indicated with a remark in field 11.

iii) If none of the route options offered by the FAA are satisfactory to the user from the point of view of safety, regulatory requirements, or operational necessity, the user coordinates with the TCA or otherwise works with the FAA to find a satisfactory route. 

iv) (Optional) Monitor demand and choose routes so as not to cause excess demand.

v) Maintain common situational awareness.

d. GA: Same as AOC personnel.


20. TMUs Implement Reroutes and/or Delays If Necessary
Approximate time interval: Starting 45 minutes before departure of each flight and lasting until the flight lands.
Description: TMU personnel implement reroutes as necessary to keep the demand for any volume of airspace down to a suitable level.  At this stage the main action lies with the TMUs.
Actions by each player:
a. ATCSCC

i) Maintain common situational awareness.

b. TMUs

i) Evaluate the situation.

ii) Watch for cases where flights need to be rerouted around an FCA or where excess demand calls for a reroute.

iii) Implement reroutes as needed.  

(1) It is the responsibility of the center where the constraint exists to see that needed reroutes are made.  If the constraint overlaps more than one center, then those centers will collaborate to deal with situation.

(2) If flights are departing from that center, then it implements the reroutes.

(3) If flights are departing from other centers, then phone calls will be needed to alert other TMUs that reroutes must be implemented.  (Does this need to be spelled out in more detail?)

(4) Insofar as possible, flights that have already been rerouted, as indicated by field 11 or by other mechanisms, are given preference when TMUs implement reroutes.

(5) If any capacity exists through an active FCA, access to that capacity will be first offered to airborne flights whose flight plans were filed before the FCA was issued.

iv) If possible, inform NAS users of a reroute.

v) Implement other traffic management actions, e.g., miles-in-trail restrictions, as needed.

c. AOC Personnel.

i) Fly the flight as filed if no reroute is implemented by the TMU.

ii) If a reroute is implemented by the TMU, verify that this reroutes can be flown in accordance with safety, regulatory requirements, and operational necessity, and take action if this is not the case.

iii) If a reroute is implemented by the TMU and if there is no safety issue, fly this reroute.

iv) Maintain common situational awareness.

d. GA: Same as AOC personnel.

8. Issues


There are a number of issues surrounding this operational concept that remain to be worked out, including the following.

Stage 1 Issues: Everyone Creates and Maintains On-going Situational Awareness

21. Concerning rolling intent, what information does the FAA need, e.g., what flights and what advance notice?  What intent information can the NAS users reasonably be expected to provide, considering both economic factors and also the inherent unpredictability of the system? 

22. What methods of providing rolling intent information should be provided to the NAS users?  What automated and manual methods should be provided?  What automation support needs to be provided to airline users to make this stage feasible?  What automation support needs to be provided to GA users to make this stage feasible?

Stage 2 Issues: ATCSCC Publishes Potential Constraints (Optional)

23. To what degree does it make sense to publish a public FEA?  Is there enough lead time to make this a useful step?  If so, can the same benefits be gained by calling this an FCA instead of a public FEA?

24. How does the FAA decide that a potential constraint should be formalized by issuing a public FEA? 

25. What automation support is needed to allow this information to get to GA users?

Stage 3 Issues: Users React to Potential Constraints (Conditional on Occurrence of Step 2)

26. Will NAS users typically provide a sufficient response during this stage to make it worthwhile?  Do the NAS users have enough information at this stage to provide useful intent information?

27. Do the NAS users need guidance from the FAA about desired demand reduction in order for this step to be useful?

Stage 4 Issues: ATCSCC Publishes an FCA and Route Options If Necessary

28. How does the ATCSCC decide what the route options are?  What automation support does it need to make this decision, e.g., changes to the National Playbook?  Will it typically be the case that the ATCSCC can provide more than one route option?

29. Sometimes it will be the case that an FCA is completely blocked and that no traffic is let through, but sometimes it will be the case that some but not all traffic can be let through.  In this latter case, the ATCSCC needs to provide guidelines that state how much traffic can be let through.  These guidelines would need to be provided by the TMUs, who have the local knowledge of the situation.  How can a TMU (or TMUs if the constraint spans more than one TMU) determine how much traffic needs to be reduced?  How should these guidelines be stated?

30. Continue the case that the FCA is only partially blocked and that some flights can go through it.  Should the ATCSCC give guidance to the NAS users in some way about which flights should be moved or how many each user should move?  If so, exactly how should the ATCSCC do this?  The current thinking is that the FAA will not state how much reduction is required by each user; rather, each user if left to decide which flights to move, where the user knows that a flight that it does not move is liable to later be given a reroute, perhaps an undesirable one, by the TMU.  

31. To what degree are the route options issued by the ATCSCC considered to be mandatory? 

32. How does the ATCSCC decide that an actual constraint exists?  That is, how does it decide on the FCA?  What tools and data does it use?  How does it decide on the reroutes that it recommends?  What tools and data does it use?  [To be thorough, we should ask a similar question for each decision maker for each stage.  That is, what data does it use, what tools does it use, what collaborative efforts does it make, and what decisions does it make?]

Stage 5 Issues: NAS Users Indicate Desired Routes

33. How should an individual NAS user respond when the FAA provides a guideline for capacity reduction for an FCA?  That is, what is expected of the NAS user?  The current thinking is that each NAS user will decide for itself on the seriousness of the constraint and will reroute or not, depending on how it reads the situation.  If the TMUs later need to step in and implement reroutes, they will give preference to those flights that were rerouted around the constraint by the NAS users.  Is this satisfactory?  Will this prove unworkable if too many NAS users have a wait-and-see attitude?  How does this work for GA? 

34. What if a NAS user wants to file a route different from the recommended route options provided by the ATCSCC, perhaps for safety or perhaps for cost reasons?  Under what conditions is this encouraged or discouraged?  If anything prohibited? 

35. Should NAS users worry about their reroutes causing sector congestion?  The tentative conclusion the FCA/Reroute Workgroup has reached the tentative conclusion of, “No.”  That is, the sector demand numbers are so hard to interpret that it did not seem to make sense for the NAS users to try to use these numbers as a guide in trying to decide where to reroute flights.  

Stage 6 Issues: TMUs Implement Reroutes and/or Delays

36. A key point of the operational concept is that the FAA does not implement a reroute for a flight unless “operational necessity” requires it.  Exactly what does this mean?  What are the conditions that force the TMUs to issue a reroute?

37. Is everyone comfortable with the FAA waiting to implement reroutes until operational necessity requires it?  That is, the ATCSCC might issue reroute options well in advance, but the TMU will not actually reroute a flight until, at the earliest, 45 minutes before departure.  How does this differ from the status quo?  Will this work if NAS users frequently follow the wait-and-see approach?

38. Suppose that the NAS users do not sufficiently reduce the number that go through the FCA, so that the TMU is forced to reroute some flights.  How should the TMU pick the flights to be rerouted, and how should it pick the reroutes that will be given to these flights?  Is the discussion of this in Section 6 sufficient?

39. Continuing the previous issue, when the FAA needs to reroute flights and multiple centers are involved, how will the centers coordinate to make sure that the proper number of flights are rerouted and that the proper flights are rerouted?  For example, suppose that flights departing from half a dozen different centers will intersect the FCA.  In this case, how is it decided how many flights departing from each center will be rerouted?  (Possible solution: If 45 minutes before the departure of a flight, if that flights contributes to excess demand for the FCA, then the TMU in the departure center will reroute it.  Is this desirable and feasible?)

40. If NAS users do not sufficiently reduce the number of flights in an FCA, how does the TMU decide between rerouting and using miles-in-trail restrictions?  What should the operational concept say about this? 

41. What can be done to minimize the chance that a traffic manager that implements a reroute will give a flight a double penalty?  The FCA/Reroute Workgroup so far has stated that a remark should be put in field 11 to indicate that the NAS user has rerouted a flight to avoid a constraint, and the FAA should not reroute this flight unless operational necessity requires it.  Is this sufficient? 

42. When a TMU implements a reroute for a flight, the NAS user should learn about this reroute as soon as possible so that it can determine if the route can be safely and legally flown.  In particular, the NAS user should learn about the reroute implemented by the TMU before the aircraft approaches the end of the runway.  What can be done in 2003 to promote this goal? 

43. If a NAS user finds that it cannot safely or legally fly an assigned reroute, what should it be able to do about this?  

44. Is the draft operational concept proactive enough from the FAA point of view?  That is, the FAA does not assign firm reroutes until 45 minutes before departure.  Should the FAA act more quickly?  If so, in what circumstances?

General Issues

45. Does the definition of “constraint” need to be reworded?  This definition should capture what is meant whenever “constraint” is used.

46. How should the reroute modeling tool be used?  That is, at what steps during the life cycle of a constraint should it be used by the FAA?  By NAS users?  More generally, what tools and data should be used at each step by each of the decision makers, and what decisions are being made?  That is, this is something that the operational concept sketched here tries to do, but there are doubtless many gaps that should be filled in.

47. How can the actions of the various NAS users be coordinated so that the collective actions, independently taken, have the desired effect?  That is, how can the independent actions of NAS users result in the correct number of flights being moved so that a problem is taken care of?  So that another problem is not created?  This is a general question that applies in many different contexts; we need to make sure that we have an answer in the contexts that are relevant to this group.

48. Consider the case where a NAS user would normally fly the pref route.  To deal with an FCA, it files a different route and puts ‘FCA’ in field 11, and the Host then changes the route and puts this flight back on the pref route.  How should a situation like this be handled?

49. How do airborne flights fit into all this?

50. What changes should be made to the strategic planning process?  This process has now been in place for two years, and this might be a good time for the FCA/Reroute Workgroup to recommend changes. 

51. Should the operational concept include gathering of feedback and self-evaluation at the end of a constraint so that lessons can be learned?  If so, who should provide the feedback, and how should the evaluation be conducted and by whom?

52. Does this operational concept work for GA?  

53. How can general aviation participate more effectively in this process?

54. The goal is that those NAS users who participate by providing rolling intent should benefit from the better information that this provides to decision makers, and those who do not participate should not be penalized.  How can this be achieved?

55. When a constraint disappears, e.g., a weather forecast suddenly improves, how can the system exit the irregular operations mode as smoothly as possible and return to regular operations?

56. What additional data or tools are needed by any of the decision makers to allow them to collaborate or otherwise play the desired role in the process?

57. There is general agreement that the operational concept should be phased in.  What are the phases?

9. Recommendations for 2004 and Beyond


While this document is primarily focused on 2003 and to a lesser degree on 2004, during the deliberations of the FCA/Rerouting Workgroup a number of recommendations have emerged for succeeding years.

58. When a NAS user files a flight plan, an address should be supplied to which the Host can send a reply.  Currently, there is no feedback of any kind from the Host to the NAS user.  It might be that when the flight plan is filed, the Host might reject it and send it back to the user to be refilled.  In addition, if later the filed flight plan becomes unsuitable because it violates some constraint, the Host could inform the user by sending a message so that the user would be prompted to file a new flight plan.  The twofold idea is, first, to make it easier for a user to file a good flight plan, and, second, to lessen the chance that the FAA will be put into a position where it has no choice but to force a reroute on a NAS user.


59. When there is en route congestion, it can be dealt with in only three ways: rerouting flights, delaying flights, or canceling flights.  Since only a NAS user can cancel a flight, the only methods that the FAA can use to reduce the excess demand is to reroute or delay flights.  Currently, some tools only determine reroutes, e.g., the reroute modeling capability that is currently in CRCT and is scheduled to enter ETMS in the spring of 2003, and some tools only determine delays, e.g., the Airspace Management Tool.  What is needed for FAA use is a tool that will determine the optimal mix of delays and reroutes.  While this tool would not be the primary way of dealing with problems, it would be needed to deal with whatever piece of the problem is not taken care of by the NAS users. 


60. The FCA/Reroute Workgroup needs to decide what to say about possible rationing schemes.  What type of rationing scheme would fit best with the proposed operational concept?  The group will want to make sure that the proposed operational concept is a step toward the desired rationing scheme. 


61. At the meetings there has been a lot of talk, some of it slighting, about the wait-and-see approach.  Should the wait-and-see approach be formalized?  The idea is that when one is dealing with an uncertain future, there are two kinds of mistakes that one can make.  First, one can act on a potential constraint that does not ever become an actual constraint.  Second, one can fail to act on a potential constraint that does become an actual constraint.  In any given situation, how does one weigh these two competing errors and decide which one to risk?  Is a tool needed that will take the particulars of a situation into account and estimate the risks of acting or not acting?


62. The CCFP now seems firmly entrenched as the weather forecast that provides common situational awareness to the scattered decision makers.  There is also a great deal of unhappiness with the CCFP.  Does the FCA/Reroute Workgroup want to get into the question of what should be shown on the CCFP?

10. A Concluding Thought


It striking to note how many of the elements of this operational concept that are now available did not exist four years ago, including CCFP, WSD, CCSD, strategic planning telcons, strategic plan of operations, National Playbook, FCAs, and a TSD that displays public reroutes and generates a draft reroute advisory.  In addition, other elements will be coming into existence over the next six months, including modeling the effect of reroutes on sector demand, RAT lists, and possibly early intent information from NAS users.
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