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Background 
The MITRE Corporation is a not-for-profit organization chartered to work in the public interest. As a national 

resource, we apply our expertise in systems engineering, information technology, operational concepts, and 

enterprise modernization to address our sponsors' critical needs.  

MITRE manages three Federally Funded Research and Development Centers (FFRDCs): one for the Department of 

Defense (known as the DoD Command, Control, Communications and Intelligence FFRDC), one for the Federal 

Aviation Administration (the Center for Advanced Aviation System Development - CAASD), and one for the Internal 

Revenue Service and U.S. Department of Veterans Affairs (the Center for Enterprise Modernization - CEM). 

MITRE also has its own independent research and development program that explores new technologies and new 

uses of technologies to solve our sponsors' problems in the near-term and in the future. In 2007, under this research 

program, MITRE/CAASD sponsored an investigation into using the Virtual Aviation SIMulation (VATSIM) for aviation 

research. The VATSIM event described here is one element of that investigation. 

Event Overview 
This MITRE/VATSIM event will use VATSIM to evaluate selected features of a Continuous Descent Arrival (CDA) 

operation in Atlanta en route and terminal airspace.  The evaluation will require VATSIM pilots to simulate the CDA 

and non-CDA traffic, and VATSIM controllers to use the CDA procedure and manage both types of traffic.  

VATSIM controllers with relevant experience and familiarity with Atlanta airspace are strongly encouraged to 

participate. VATSIM pilots at two different experience levels are also strongly encouraged to participate, completing 

the operational picture.   

Objectives 
This event has several objectives. First and foremost, MITRE is trying to determine the degree to which the VATSIM 

community can be brought to bear on aviation research questions. How well can the community perform real-world, 

or next-generation procedures? If limitations exist, are they limitations of the community skillset or of the flight 

simulators and automation? To that end, this event has the following objectives for studying the VATSIM 

community. 

 Assess the willingness of VATSIM pilots to participate in an evaluation of a complex procedure that, in some 

cases, requires training and an advanced understanding of a vertical-navigation capable (VNAV) flight 

management computer (FMC). 

 Assess the ability of participants to complete training, program their FMC, and perform the procedure 

correctly. 

 Assess MITREΩs ability to objectively assess performance. 

 Assess the quality of feedback provided by the participants. 

Secondly, MITRE is trying to identify useful experimental parallels between VATSIM and other aviation 

environments. To that end, this event has the following objectives: 

 Assess the feasibility and acceptability of this CDA in the VATSIM operational environment.   

 Compare controller feedback from this evaluation with that from simulations conducted in the 

MITRE/CAASD Air Traffic Management (ATM) Laboratory and from actual operational evaluations. 

Determine if similar issues were raised. 

 Compare and contrast the advantages and disadvantages of experimentation with VATSIM, the 

MITRE/CAASD ATM Lab, and field tests.   
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Event Dates 
MITRE will host the event on Saturday, September 27, 2008 from 8-11 pm EDT (UTC-4 hours.)  

Overview of CDAs 
As an integral part of the Next Generation of Air Transportation Control (NextGen), CDAs are designed to reduce or 

remove level flight segments during arrival operations in order to provide operator benefit.  Aircraft cleared via the 

CDA will use their flight management computers to calculate the optimal top of descent point in en route airspace 

which will enable an idle or near-idle thrust descent to the runway. These operations have the potential to 

significantly reduce fuel-burn and emissions; with fuel costs soaring, the demand for optimized arrivals is increasing 

rapidly. Additionally, each CDA-cleared flight requires fewer descent instructions, reducing the congestion on busy 

approach control frequencies.  

CDAs may present new challenges for some VATSIM pilots and controller participants, such as: 

 CDA-cleared flights determine their own descent path through a set of predefined altitude constraints, 

complete from cruise altitude to the runway. These conditions may make it difficult for the controller to 

predict the location of these aircraft and conflicts with other aircraft. 

 CDA-cleared flights may enter airspace that they would not normally use during a more traditional descent. 

This may lead to several problems, including CDA aircraft interfering with crossing traffic and traffic 

departing from nearby airports. 

 CDA-clearance is not always available to all properly equipped and filed flights. Crossing traffic may require 

the controller to delay a issuing a CDA-clearance until that aircraft is below the conflicting traffic.  

For the purposes of this event is important that CDAs be used as often as appropriate. Participating pilots should 

know that they will be cleared to use a CDA at controller discretion and, if no conflicts exist, that clearance will be 

given at cruise altitude, in en route airspace. However, the controller may elect not to clear a flight for a CDA under 

any of the following conditions: 

 Crossing traffic is a threat. Pilots should be prepared to receive conventional descent instructions until 

reaching an altitude that the controller deems appropriate to issue a CDA clearance. 

 Unacceptable workload. Pilots can also expect to receive conventional descent instructions if the use of CDA 

will lead to an unacceptable level of controller workload. 

Additionally, controllers may remove or suspend CDA-cleared flights from a CDA under any of these conditions: 

 Unacceptable workload. If a controller anticipates having to give point-outs to neighboring sectors after 

issuing a CDA clearance, he or she may opt to give step-down descent instructions to avoid additional 

workload. 

 Conflicts with other traffic flows. If there is the potential for a CDA aircraft to interfere with traffic that has 

recently departed and is attempting to climb to cruise altitude, the CDA aircraft may be held at high 

altitudes until the departing traffic is able to pass underneath. 

Pilots and controllers should be aware of these potential operational issues when participating in the event.  

Description of the ATL CLEAN CDA  

The CLEAN CDA procedure is illustrated in Figure 1 and overlays the existing FLCON3 RNAV arrival procedure. 

Appropriately filed and equipped flights, under the right conditions will be cleared to execute the CLEAN CDA, prior 

to BEBAD. More detail is available in the CDA familiarization materials. 
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Figure 1: Illustration of the ATL CLEAN CDA 

Noteworthy Factors in the VATSIM Event  

Programming the FMC. The CLEAN CDA is an unpublished, fictional procedure and is provided to participants of this 

event in the materials available on the website. This fictional procedure will not be in commercial-off-the-shelf 

(COTS) chart updates to the FMC. VATSIM pilots must have the ability to program this procedure into their simulated 

FMC. 

While many pilots can easily program their FMC, other pilots may be, understandably, less comfortable doing so. 

Both categories of participant can make valuable contributions to this event. To mitigate the issue, the signup 

process will allow pilots to select and fly a CDA/FMC flight plan or a non-/5!Σ ƻǊ άŎǊƻǎǎƛƴƎ ǘǊŀŦŦƛŎέ flight plan. 

Participants who select CDA/FMC flight plans will be asked to program their FMC with the CLEAN procedure, and fly 

that CDA when cleared to do so. Participants who select and fly a non-CDA flight plan are not required to have 

expertise programming an FMC, but nevertheless, are required to accurately fly a flight plan, and respond to ATC 

clearances as required.  

Flight simulator accuracy. In some circumstances, it is possible that the FMC either cannot meet complex 

restrictions, or will stop following the CDA. CDA-cleared pilots are encouraged to report deviations from the norm in 

their post-event questionnaires.  

VATSIM Wind. Wind impacts the procedures selected for use by flights arriving in ATL. MITRE/CAASD will ask 

VATSIM to use the following METAR which predisposes the selection of the CLEAN CDA: 

KATL 272318Z 27007KT 10SM SCT012 BKN024 23/21 A2986 RMK AO2 RAE01 P0000  

MITRE/CAASD asks that, for this event, all pilots use VATSIM winds only. This request will be repeated in the ATL 

ATIS for the event. 

Familiarization Material 
Familiarization material will be posted on the MITRE hosted website with a link to this information on the event flyer 

on VATUSA or VATSIM.  Training materials specific to controllers and pilots will be provided. Both will review the 

CDA and phraseology.  

Participating pilots who wish to file to fly the CLEAN arrival will be given ŀ άmagic ǿƻǊŘέ at the completion of their 

familiarization materials; pilots are to place this άƳŀƎƛŎ ǿƻǊŘέ in the remarks section of their VATSIM flight plan. This 

will help identify trained pilots to event staff. 

Training material will be posted two weeks prior to the scheduled event. 
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Data Collection 
MITRE will collect all audio tracks for the relevant frequencies, and all flight data for a 300 nmi radius around ATL.  

MITRE will also administer questionnaires to all participants both prior to and following the event.  These 

questionnaires will solicit VATSIM community demographic information (e.g., experience level in VATSIM and in real 

aviation) and subjective reactions to various aspects of the event.   

Incentives for Participation 
Prizes are offered as incentives for participation. Two will be awarded in each group of: CDA flightsΣ ŀƴŘ άŎǊƻǎǎƛƴƎ 

ǘǊŀŦŦƛŎέΦ Following the event, winners will be chosen at random from the pool of eligible participants. To be eligible, 

participants will be required to: 

 register for the event through a MITRE/CAASD website, using their real VATSIM ID, with a contrived, non-

VATSIM password and a frequently checked email address 

 complete a short questionnaire describing their aviation experience and software preferences 

 reserve a flight plan 

 read the training materials, if reserving a CDA flight 

 ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ǘƘŜ ŜǾŜƴǘΣ ŜƛǘƘŜǊ ŀǎ ŀ /5! ŀǊǊƛǾŀƭΣ ƻǊ ŀǎ άŎǊƻǎǎƛƴƎ ǘǊŀŦŦƛŎέ 

 complete the post-event questionnaire, providing subjective feedback, within 48 hours after the event 

concludes 

Pilot Requirements 
This event seeks pilots at two skill levels, identified in this document ŀǎ άCa/ ŜȄǇŜǊǘέ and άcrossing trafficέΦ The 

άCa/ ŜȄǇŜǊǘέ will use and have the ability to program a VNAV-capable FMC and be asked to perform the following 

activities. 

 register, reserve a flight plan, and fill out all questionnaires, both before and after the event concludes 

 prior to the event: 

o read the training materials and understand the supplied CDA at a detailed level 

o program the supplied CDA procedure into their FMC 

o test fly the procedure, either in VATSIM or standalone 

 during the event, fly the reserved flight plan and the CDA procedure when cleared to do so by ATC 

One important element of the controller workload and acceptability of a CDA is the management oŦ ǘƘŜ άŎǊƻǎǎƛƴƎ 

ǘǊŀŦŦƛŎέ which backgrounds the CDA-cleared traffic. Pilots not wishing to program their FMCs (or those without VNAV 

FMCs) will simulate this extremely important operational component of the event, and will be asked to fly flight 

plans which model ǘƘŜ άŎǊƻǎǎƛƴƎ ǘǊŀŦŦƛŎέΦ These pilots will be asked to: 

 register, reserve a flight plan, and fill out all questionnaires  

 fly their reserved route, using the pre-departure clearance when departing ATL 

 respond to ATC clearances as directed 

Sign Up/Registration 
Pilots will sign up online using a MITRE/CAASD hosted web page, which will allow them to reserve a flight plan in 

either of these categories: FMC/CDA combinationΣ ƻǊ άŎǊƻǎǎƛƴƎ ǘǊŀŦŦƛŎέΦ  
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Controller sign-ups will be managed by vZTL senior staff. Pƻǎƛǘƛƻƴǎ ǿƛƭƭ ōŜ ŀǎǎƛƎƴŜŘ ǘƻ ŎƻƴǘǊƻƭƭŜǊǎ ƻƴ Ǿ½¢[Ωǎ ŀŎǘƛǾŜ 

controlling roster. If the positions are not filled by members of vZTL, controllers from other facilities may be asked to 

participate.   

Announcements/Advertisement 
The event announcement will be posted on the VATUSA website by the week of August 30.  It will include a link to 

the MITRE website that includes: information about the event, sign up and flight plan reservation capability, and 

training materials.  

Controller Staffing 
MITRE will work with the Atlanta event organizer(s) to secure the necessary staffing for these events.  Typically 

controllers sign up through the individual center hosting the event.  Suggested staffed positions are: ATL_CTR 

(probably at least 2-3), ATL_W_APP, ATL_E_APP, ATL_DEP, ATL_N_TWR, ATL_S_TWR,  ATL_N_GND, 

ATL_S_GND, ATL_DEL 

Pilot/Controller Briefing & Pre-Departure Clearance (PDC) 
Obtaining an IFR clearance on VATSIM normally involves filing a flight plan, then calling whichever controller is 

serving the Clearance Delivery role over the radio frequency to request the clearance. The controller will respond 

with:  

 the clearance limit  
 routing  
 altitude, unless specified in the Standard Instrument Departure (SID)  
 frequency, unless specified in the SID 
 transponder assignment  

Even with abbreviated clearances (consisting of SID, or a {L5κǘǊŀƴǎƛǘƛƻƴΣ ǘƘŜƴ άŀǎ ŦƛƭŜŘέ), the procedure requires a 

considerable amount of air time on the radio. When the Delivery role is being served by a controller working other 

roles (such as GND, TWR, APP or CTR), the resulting radio congestion often makes the situation unworkable.  

For this reason, we will use a streamlined Pre-Departure Clearance (PDC) procedure that loosely mirrors a real world 

PDC. Rather than obtaining the clearance by voice over the frequency, we will simulate the electronic delivery of the 

clearance, utilizing text on the delivery frequency. Assuming there are no route changes from the filed route, and 

the requested flight level is available, the PDC will contain only a departure frequency, a squawk code and a runway 

assignment. The clearance limit, routing, and altitude will all be inferred from the originally filed route.  

Similarly streamlined processes will be used for the Ground controller.  

PDC for Pilots Departing ATL  

Pilots should file the exact route associated with their reserved slot, at a flight level appropriate for their aircraft and 

direction of flight. When ready to obtain the clearance, pilots should tune to the frequency of the controller serving 

the Delivery role (in this case ATL_DEL). The pilot should make a _TEXT_ transmission that simply reads "PDC". 

The Delivery Controller will respond with either a "PDC approved" message, or "PDC unavailable, contact delivery for 

clearance". The latter will be used if there is a route or altitude amendment required, in which case the clearance 

will be delivered over the frequency on voice. This is not anticipated to happen frequently.  

The "PDC approved" message will contain a departure frequency, squawk code and runway assignment, with 

instructions to contact Ramp Control for push. Once ready to go, and with the current ATIS copied, the pilot will 

contact the ramp controller on voice, stating άready ŦƻǊ ǇǳǎƘέ and the current ATIS code. The ramp controller will 
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instruct the pilot to push and start and will then meter the airplane to the appropriate runway. The pilot will be 

instructed to CONTACT ground when #1 at the assigned ramp exit spot. 

An example transcript of the entire DEL/GND exchange follows, assuming a PDC approval:  

 pilot tunes to DEL frequency  
 pilot (text): pdc  
 delivery (text): PDC approved, dep freq 127.15, squawk 6654, contact Ramp Control for push and start  
 pilot tunes ATIS frequency: copies ATIS and the code 
 pilot tunes to RAMP frequency 
 pilot (voice): Ramp, SWA101 ready for push, Yankee  
 delivery (voice): SWA101, Ramp, push and start at your discretion. Tail north. Expect 26L for departure. 

Contact ground when #1 exiting the ramp.  
 pilot (voice): 26L, will call ground  #1 exiting the ramp. 
 Pilot taxis to the assigned ramp exit spot 
 pilot (voice): Ground, SWA101 ready to taxi, short of FOXTROT. 
 gnd (voice): SWA101, ground, give way to the United 737 passing right to left, then taxi to rwy 26L via ECHO. 
 pilot (voice): SWA101, give way to United, then 26L via ECHO. 

Thank you for your consideration of this event. 

END EVENT DESCRIPTION 


