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PREFACE 

The objectives of the system description task as defined by OSEM were 

basiGally two-fold: (1) to describe the ATC system as it is expected 

to look in the future after changes have been made to reflect current 

F&E procurements and the implementation of the products of the FAA's 

E&D programs, and (2) to identify any interface design and time phasing 

issues that need to be resolved by FAA management. Volumes I.and II 

of. the Definition, Description and. Interfaces of the FAA's Developmental 

Programs are responsive to the first objective.' Those two volumes con­

tain, respectively, an overview description and a more detailed system 

description. This document is responsive to the second objective with 

the exception that the document does not identify issues per se but in­

stead identifies and discusses what are called "Open Items" and "Inter­

face Adjustments." This part of the documentation may be of. most in­

terest, and use, to top FAA management, 

OPEN	 ITEMS 

"Open Items" relate to specific parts of the ATC system evolu­

tionary improvement program where improvements are to be made 

via the F&E and/or the E&D program but where final decisions 

have yet to be made as to the specific course of action to be 

pursued. In most cases, an Open Item involves more than one 

F&E and/or E&D program and involves questions of the preferred 

technical approach, technical/operational interfaces, or time 

phasing. As a result, the selection of the final course of 

action to be pursued is generally not within the jurisdiction 

of any single program manager. 
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The "Open Items" are intended to (1) provide top FAA managers 

with a fairly comprehensive list of integration/evolution topics 

that will require continued or additional attention prior to 

selecting the "final course of action and (2) to provide sufficient 

information for management to conclude that additional action 

either is or is not needed at this time. 

INTERFACE ADJUSTMENTS 

The last section of this document identifies some fairly spec"ific 

changes that might be made to improve the'interface between parts 

of the future ATCsystem. These are adjustments that generally 

involve more than one program and more than one FAA program mana­

ger but are not considered as significant as the "Open Items." 

Based on past experience with previous drafts of this material, it is 

expected that the situation described in many of the Open Items and 

Adjustments is a transitory condition and will soon be outdated. The 

findings in this document were based on information available to the 

authors as of September 1978. Specific features of the system described 

herein may be modified as the development cycle provides more information 

about the technical feasibility and operational desirability of pro­

posed improvements. Also, some improvements may be deferred or dropped 

from the program and others will be expedited or added as the perceived 

operational needs of the ATC system, internal FAA priorities, and 

availability of funds change over time. Inputs from the responsible 

program manager will be necessary to help bring this material up to 

date prior to management evaluation of the cited open questions. 
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1. IN'TRODUCTION 

As discussed in Volume I and Volume II of this series of docu­

mentation, the improvement of the ATC system is an evolutionary 

process where improvements are developed, tested, and implemented 

based on advances in the state-of-the-art in related technology 

and changes in operational needs. This means that options for 

implementing the results of the E&D program are kept open until 

it is possible and timely to make the final imp1~mentation de­

cision. As a result, there are few firm plans as to which im­

provements will be implemented in the future and when they will 

be implemented. Furthermore, the process has a tendency to cause 

a deferral of the detailed definition of technical and operational 

interfaces until close to the time when implementation decisions 

are made. Thus, in the preparation of Volume I and II of this 

documentation, it was necessary to make, or accept, many assump­

tions as to which improvements will be implemented and when they 

will be implemented. This supplement identifies some of those 

key assumptions and discusses some of the maj or questions that 

the FAA will be addressing prior to reaching implementation de­

cisions. This supplement also discusses some of the smaller de­

sign changes that might be considered by FAA program managers 

that would result in a smoother functioning system. 
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2. INTERFACE/EVOLUTION OPEN ITEMS 

For the purpose of this document, the key assumptions presented 

in Appendix A are referred to as Interface/Evolution Open Items 

since in each case additional or continued action in terms of 

further study is indicated prior to implementation. Each Open 

Item write-up consists of three parts: Assumptions, Open Ques­

tions, and Situation. 

Assumptions: Since, by definitidn, Open Items represent areas 

of uncertainty with respect to the future, it was necessary for 

the authors of these documents to make assumptions as to the 

end result in order to describe the ATC system of the future. 

The write-up of each Open Item includes a statement of those 

assumptions. In some cases, the assumptions are deliberately 

stated in a provocative way to help FAA management focus on the 

implication of the assumptions. 

Open Questions: The material in each Open Item also includes a 

listing of some of the key questions that the FAA may wish to 

address during the E&D program prior to arriving at final deci­

sions on implementation. In many cases, the questions posed are 

already being addressed within the context of current FAA pro­

grams. In other cases, additional study may be warranted~ 

Situation: Each Open Item paper contains a brief discussion of 

each item including some of the activities currently underway, 

options that have been or are being considered, and in some cases, 

the positions of some of the involved parties. This part of the 

paper is to provide some of the information needed for FAA manage­

ment to either conclude that the situation is well in hand and 

needs no additional action or to conclude that additional action 

is desirable. It should be noted that the "current situation" 
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reflects only the situation that existed at the time the infor­

mation was presented to the authors of these documents. The 

"current situation" is in general a transitory condition. The 

reader is cautioned to chec~ for recent changes in the status 

and direction of the programs described in this section before 

forming any conclusions. 

1 
The results of action taken by the FAA on the Open Items may re­ , I 

sult in a course of action that differs from some of the major 

assumptions that shaped the system described in Volume I and 

Volume II. Thus, in the case of each Open Item, there is a pos­

sibility of a chang~ that would require modification of the Future 

ATC System description. 

The items in Appendix A are not given in any particular order. 

The reader interested in referring to all those items affecting 

a particular ATC facility may be aided by the cross references 

given in Table 2-1. 
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TABLE 2·1 
INDEX OF INTERFACEIEVOLUTION OPEN ITEMS 

~ I 
W I 

... 

ATC FACILITY CLASS 

IIlTI!IIFACE/EVOLUTION 
OPEN ITEII FLIGHT CCHlIlIlI-EN BOOTE TRACON TOWER ATCSCC SURVEILlANCE NAVICATICIISERVICE CATION 

1. Interface/Iatqrat10n of AutOllAted. Air It X X 
Traffic flow MIIDag.-eDt FunctioDs 

2. EvolutlOD of DABS capability X X X 

3. TiM Phuina of nus V8 Plma to Uee DUS X X X 
Data Link md Other DABS-Dependent Ite. 

4. Aircraft Separation Assurance X X X 

5. ED. Route Radat'a X X 

6. TetwlDal Area ladera (ASRs) .X X 

7. Surveillance Data Preproce88ors X X X 

8. VJ.S/VVAS Iaterface/Integration with ARTS X X X 
111 Meter1n& aod Spacing and ED Route Metering 

9. Replac......t/Au_t.tioa of lIAS 9020 X 
CeDual Computer Ce-plexea 

10. MLS/ILSIII'S ~tlllility X X 

11. DARC/ETABs/ccc Interface X 

12. Tendnal/TOIfer Df.aplay .ad. Integration X X
of E6D Produeta 

13. MCSCC-NADIR IIlterface X X 

14. UplradiD.g: Tendnal Area ATe Facilities X 
(ARTS IlIA. ARTS Ill. ARTS II. TI'][-42) 

15. Voice ee-micatians PlaDlliDg X X X X X 

16. PSS Modernization and NAnDI C~lcatlOD X 
Schedule Ccapatibl1ity 

17. Display of Digitized Surveillance Data X X X 
at TRACOMS and Tower. 

18. Detection of Turbulence & Low Level Wind Shear X X X 

19. Weather Data D1.el!lll.1.Dation X X 

20. Remote Maintenance and Monitorial X X X X X X 

21. Automated Flight Servica Station Configuration X X 

22. Evolution of the Atc Syatem to Include X 
Automated En Route ATC (AlBA) 

23. Future N~i..tion Syetems X 



3.	 INTERFACE ADJUSTMENTS 

The Interface Adjustments described in Appendix B generally ad­

dress potential small system changes that can suitably be ad­

dressed below the FAA Division Chief level. These adjustments· 

were identified during the course of the study and were in most 

cases discussed with FAA or MITRE Metrek personnel directly in­

volved with the associated programs. 

A number of items identified in the early portion of the study 

period have already been resolved and are not included in this 

appendix. In other cases, action is underway to either make the 

adjustment or to conclude that some other course of action is 

warranted. There are some valid differences of opinion about 

the merit of adopting some of the specific changes called for, 

particularly on an expedited basis. Therefore, cited items 

should be viewed as a check list of potential adjustments that 

merit attention before the systems are implemented and not as 

a strongly recommended set of immediately required design modi­

fications. As with the Open Items, actions ~en by FAA program 

managers may result in a course of action that eliminates or 

modifies the need for the adjustments. In this case, the recom­

mendations in this Appendix would need to be changed accordingly. 

The items in Appendix B are arranged in the order in which the 

facilities they primarily relate to were discussed in Volume II. 

Thus, the items referring primarily to En Route Facilities, which 

were described in Chapters 2 of Volume II are designated as items 

B2-l, B2-2, etc. A cross reference of items in Appendix B that 

are pertinent to each facility may be found in the final section 

of each chapter of Volume II. 
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APPENDIX A
 

SYSTEM INTERFACE/EVOLlITION OPEN ITEMS
 



OPEN ITEM 1:	 Interface/Integration of Automated Air Traffic Flow 
Management 'Functions 

GENERAL: 

Today, there are several programs underway, or planned, for 

automating certain ATC functions related to the management of the 

flow of air traffic within CONUS airspace. Collectively, those 

functions can be thought of as constituting an Air Traffic Flow 

Management System. Those functions include Central Flow.Control; 

Local Flow Control, En Route Flight Plan Conflict Probe, En Route 

Metering, and ARTS III automated Metering and Spacing. Also re­

lated to those functions are operational procedures for reducing 

fuel consumption such as Fuel Advisory Departures (FAD) for taking 

delay on the ground to avoid airborne delay, and profile descents 

for minimizing fuel consumption during the descent phase of flight. 

The interfaces between the various parts of the Air Traffic Flow 

Management System have, in some cases, been defined conceptually 

but have yet to be reflected in specific designs. 

THE ASSUMPTION: 

The following	 assumptions were made regarding the interfaces among 

the various functions: 

. 1. Central Flow Control predictions of en route delay would 

.continue to be improved through enhancements in delay fore­

casting and more data inputs from the en route and terminal 

ATC facilities, but Central Flow Control (CFC) would not have 

any automated interface with En Route Metering or ARTS III 

M&S. The use of Fuel Advisory Departures would be refined 

to reflect the improved CFC delay predictions. 

A: 1-1 



2. Ini tial versions of Fligh t Plan Conflict Probe (FPCP) 

and En Route Metering would be developed as independent 

functions. Later versions would be integrated so that the 

En Route Metering advisories would provide for conflict-free 

metering instructions. En Route Metering would also be de­

veloped to consider efficient ways of absorbing delay to 

conserve fuel. This will include profile descents, speed 

changes, path stretching, and holding patterns. 

3. The function of Local Flow Control and the concept of 

providing information specifically tailored for the Local 

Flow Controller will not be improved upon over and above 

the improvements that will be associated with en route 

metering and FPCP. 

4. The implementable version of ARTS III Metering and Spa­

cing (M&S) will include flexible control algorithms that 

will permit profile descents with little or no vectoring 

during low demand periods and will utilize tighter control 

procedures with potentially more vectoring during high 

demand periods. The tighter procedures are invoked to 

improve the interarrival spacing at the threshold and 

thus maintain high runway capacity during high demand 

periods. 

5. An interface will be developed between M&S and terminal 

area Conflict Area to provide conflict free M&S commands. 

6. An automated interface will be developed to maximize 

efficiency of operations between En Route Metering and 

ARTS III M&S. 

A:I-2 



TIlE OPEN QUESTIONS: 

1. How far back along the flight path should one attempt to take 

delay? This question indirectly addresses the question as to the 

merit of extending automated en route metering beyond the bounds 

of the arrival center and whether there is merit in providing 

automated coordination between centers or from the terminal fa­

cility or other centers via the Central Flow Control function. 

2. Is there any merit in designing an integrated metering and 

spacing system that encompasses the collective functions of En 

Route Metering and ARTS III M&S and considers the use of profile 

descents from the cru~sing altitude on down to the runway? 

3. Is there merit in developing some way to improve the accuracy 

of the derivation of terminal area acceptance r~tes which are 

established by the terminal area controllers and used by the 

center as an objective of En Route Metering? Data taken at Den­

ver indicates that excessive en route delay and airport under­

utilization may result at high density airports if the acceptance 

rate is under-specified. Conversely, excessive delay in the ter­

minal area will occur if the acceptance rate is over-specified. 

4. Now that Local Flow Control has been dropped as a specific 

SROS program,ois there any merit in making changes to the scope 

of the En Route Metering task to incorporate some of the Local 

Flow Control functions once included in the Local Flow Control 

automation program? 

5. Is there a need for additional study as to how information 

on delay taken on the ground should be passed through the ATC 

system automatically and the possible impact on the design of 

ARTS III M&S as well as En Route Metering? Plans for using delay 

taken on the ground prior to takeoff as part of the Fuel Advisory 
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Departure procedures will be considered in the development of
 

En Route Metering, but the way in which the "delay taken" infor­


mation will be used throughout the system is not clear.
 

6. Is there a need for including provisions for profile descent 

in the design of the ARTS III M&S? Since ARTS III M&S will be 

used at high density airports where it is desirable to maximize 

airport acceptance rates, the objective of maintaining ,the highest 

accuracy in the delivery of aircraft may be more import~nt than 

the use of profile descents. If there is a need for a trade-off 

between designingM&S to accommodate profile descents vs. providing 

higher accuracy in aircraft delivery, then some analysis will be 

needed to determine which function should be given the overriding 

cons ideration. 

7. Now that Central Flow Control is being dropped as a specific 

SRDS development activity, is there any merit in expanding the 

scope of one of the related development programs, such as the 

latter phases of the En Route Metering program, to include an 

assessment of CFC information exchange requirements and control 

jurisdiction boundaries as they relate to the proposed system 

improvements described above? 

8. Should the M&S design incorporate an automated interface with 

the Vortex Advisory System (VAS) and, later, with the Wake Vortex 

Advisory System (WVAS) to achieve the airport capacity benefits 

of reduced longitudinal spacing on final approach that are ex­

pected as a result of implementation of VAS and WVAS? (This 

question is discussed in more detail in Open Item 8.) 
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9. What real-time advanced data is needed on airport acceptance 

rates as a function of the availability and efficiency of terminal 

system improvements designed to maintain safe, high capacity, air­

port operations during adverse weather conditions? The use of 

systems designed to alert the controller to adverse wind shear 

(LLWSAS and AWSDS) and airport surface traffic control equipment 

(ASDE, TAGS) would modify acceptance rates in ways that should 

be factored into the flow control process. 

THE SITUATION: 

A brief description of each of the air traffic flow management 

automation programs is presented below along with an identifica­

tion of the responsible FAA agency involved. 

Central Flow Control (CFC) is an automation program to as­• 
sist the Flow Control Specialist in the ATC System Command 

Center (ATCSCC) in the nationwide flow of traffic. This 

includes provisions for passing on delay estimates to users 

as inputs to their decision as to whether to take part of 

the delay on the ground as part of the Fuel Advisory De­

parture (FAD) Procedures. Current work on CFC enhance­

ments has been under the direction of SRDS. This work 

has included increases in communication, automation and 

data base capabilities. This work has resulted in the 

replacement of the Airport Information Retrieval System 

(AIRS) which was supported by leased computer services 

with a new ARTCC to CFC communication approach and a 

dedicated FAA 9020 computer and associated new software 

located at the Jacksonville ARTCC. SRDS involvement with 

the ATCSCC is expected to end in late 1978 with the com­

pletion of the Jacksonville work. The Air Traffic Service 

has specific plans to enhance other ATCSCC functions, 

A: 1-5 
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notably, the Airport Reservation Office (ABO) and the 

Central Altitude Reservation FacUity (CARF), but plans 

for further additions to the CFC function will not be 

formulated until experience has been gained with the 

Jacksonville system. 

FAA Managers:	 ARD-102
 

AAT-370
 

•	 En Route Metering is an automation program to assist the 

en route ~ontro11ers in delivering aircraft to the arri ­

val fix at ~a certain ra~e or at a fixed time as specified 

by the terminal facility. At present, SBDS is purSuing a 

two phased approach to developing En Route Metering. The 

first phase, which is currently at the draft functional 

specification stage, addresses a metering capability that 

can be implemented at any en route center and will inter­

face with the standard three or four poster arrival fix 

design. The initial capabilities utilize manual inter­

faces with the affected terminal and adjacent ARTCCs to 

deliver aircraft to the terminal at a rate that is co~ 

patib1e with existing airport conditions. The second 

phase is planned to address a mete,ring design that in­

corporates automated interfaces with the associated 

TRACONs and adjacent ARTCCs. The second phase will also 

provide for an automated interface with the Flight Plan 

Conflict Probe function and the ARTS III Metering and. 

Spacing function. 

Some initial work has also been done by the operating ser­

vices on the en route metering capability at the Denver 
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ARTCC.This work is currently planned to be demonstrated 

in 1978 and would be a candidate for system-wide adoption. 

Initial Effort: NAS Change Proposal 4319A 

FAA Manager: AAT-330
 
FAA Developer: Denver Center
 

Follow-On Efforts (TWo Phase Program) 

FAA Manager: ARD-110
 
FAA Developer: AAT-520
 

•	 Local Flow Control was, until recently, carried on the 

books by the FAA (ARD) as an automation program to as­

. sist local flow controllers at ARTCCs in controlling 

traffic flow. The objectives were to decrease depar­

ture delays, equalize delays to airspace users, and to 

eqa1ize workload on sectors within the ARTCC. That pro­

gram has recently been .dropped as an ARD program line 

item. Some improvements related to the Local Flow Con­

trol function have been developed at Denver and are cur­

rently planned to be incorporated in late 1979 as NCPs. 

NCP 4134: En Route Delay Calculation 
NCP 4135: La'ca1 Flow Control Ground Delay Messages 
FAA Manager: AAT,,:,,330 

•	 Flight Plan Conflict Probe is an automation program d~­

signed to provide a ,planning tool to the en route sector' 

controller so he can advance, or probe, aircraft positions 

ahead of time to see if there are any potential future con­

flicts between flights. This function is related to traffic 
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flow management in that changes to flight plans for im­

proving traffic flow should, if practical, be done in 

such a way as to avoid generating flight plans with po­

tential future conflicts. The functional specification 

for FPCP has been approved and coding for this function 

is	 currently being prepared by the NAS software contrac- . 

tor at NAFEC. 

FAA Manager: ARD-110 
FAA Developer: AAT-520 

•	 Terminal Area Metering and Spacing is an automation pro­

gram to assist the approach controllers in ARTS III fa­

cilities in the metering of aircraft to the final approach 

gate and improving the accuracy in the interarrival timing 

between aircraft so spacing is more consistently close to 

the desired longitudinal spacing on final approach. Work 

on this function has been ooderway for a number of years 

with the most recent efforts concerned with developing a 

demonstration M&S system at Denver's Stapleton Airport as 

well as developing testing and performance measure pro­

cedures for a widely implementable M&S design. Metering 

and Spacing development work is currently being reoriented 

to focus on what is referred to as an "Implementable M&S." 

The initial activity is directed toward the development of 

guidelines as to how an Implementable M&S design would have 

to be adapted to meet the unique site specific airspace, 

runway, and operating characteristics of the major air 

carrier airports. Current FAA thinking calls for the 

final M&S design to have automated interfaces with En 

Route Metering and with Terminal Conflict Alert to the 
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extent that M&S vector advisories will be pre-assessed 

'to minimize the creation of conflicts and triggering of 

Conflict Alert controller advisory messages. 

FAA Manager: ARD-l20
 
FAA Developer: AAT-530
 

Each program previously described is aimed at initially producing 

a "stand alone" capability so it can provide a useful function QY 

itself in case the others are not implemented. Interface designs 

are logical extensions of the initial designs. 
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OPEN ITEM 2: Evolution of DABS Capability 

THE ASSUMPTION: 

1. The DABS capability will be realized by a direct replacement 

of ATCRBS sensors with DABS sensors rather than by first upgrading 

ATCRBS sensors to include a monopulse detection and processing 

capability and then, at a later date, upgrading those sensors to 

the DABS configuration. 

2. The DABS sensors installed for en route surveillance will 

include back-to-back antennas to increase the data rate. This 

assumption follows from a related assumption that ATARS will be 

implemented at the en route DABS sensors. 

3. DABS sensors for improved surveillance and data link capa- . 

bility will be implemented at the earliest reasonable date. A 

corollary assumption is that the complete DABS sensors will be 

implemented sufficiently soon as to preclude the need for earlier 

installations of just the DABS Data Link capability at locations 

where the full DABS capability will eventually be deployed. 

4. Initial DABS/ATARS implementation will be based on single 

site/collision avoidance capability. DABS surveillance informa­

tion will be combined at the associated control facilities. Sub­

sequent to the initial implementation, provisions will be made 

for exchanging data between selected DABS/ATABs sites to improve 

their collective collision avoidance capability. Several options 

are being explored to provide for the exchange of information. 

One of these options, the coordination through the associated 

ATC facility, was assumed in this document. 
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an open question. If the FAA elects to fund for a minimum cost 

DABS implementation plan, the assumption made herein may prove 

to be incorrect. 

With respect to Open Question No.3, questions continue to arise 

as to whether DABS with its integral data link is the best way to 

improve the ATC secondary surveillance system and provide for 

air-ground-air data link communication. The DOT has indicated 

that it will not take action on future DABS funding Until such' 

time as studies of alternatives have been completed in response 

to earlier DOT requests. Thus, to those in responsible positions 

outside the FAA, the selection of DABS in preference to other al­

ternatives is still an open question. This question is in the· 

process of being resolved via a DABS alternatives paper that is 

being prepared by ARD-200 for transmittal to the DOT. That paper 

concludes that the overall cost of DABS plus ATARS to the users 

and to the government collectively is substantially lower than 

the costs of a similar system based on ATCRBS with selective ad­

dressing and a VHF data link. 

All the questions discussed above are expected to be addressed 

by the DABS Transition Planning Working Group. That Group was 

formed at the direction of the Systems Requirements Group. The 

charter of the TPWG is to prepare a recommendation as to whether 

DABS implementation should be undertaken and to develop an im­

plementation strategy under the assumption that implementation 

will be undertaken. The actions of that Working Group and the 

resultant official decisions on implementation could close out 

this topic as an Open Item. Those decisions could also impact 

the current E&D program if the implementation strategy calls for 

implementing sensors which differ from those currently under 

development. 
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OPEN ITEM 3:	 Time Phasing of DABS VB Plans to Use DABS Data Link 
and Other DABS-Dependent Items 

THE ASSUMPTION: 

It was implicitly assumed that· the. FAA will develop a plan for 

using the DABS Data Link capability on a schedule that is con­

sistent with the DABS implementation schedule and that the bene­

fits, as perceived by user groups, would result in installat.ion 

and use of associated avionics. 

THE OPEN QUESTIONS: 

1. Are FAA plans to' use the DABS Data Link capability opera­

tionally properly phased with respect to plans to implement 

DABS? 

2. Are schedules for modifying ATC facilities to interface with 

DABS compatible with the DABS schedule? 

THE SITUATION: 

At the time this Open Item was first prepared, there was a sub­

stantial inconsistency between the planned schedules for imple­

menting DABS and plans for using the DABS Data Link capability. 

There were also inconsistencies between the DABS schedules and 

plans for modifying ATC facilities to interface with the DABS 

sensors. As of the date that this document was finalized for 

publication, those major inconsistencies had been resolved. 

Nevertheless, this is judged to still be a potential problem 

involving the following programs: 

1. ATARS: The des ign .and schedules for DABS and ATARS 

indicate that ATARS should be implemented along with DABS 
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at those DABS sites scheduled to receive the ATARS capa­

bility. Currently, both ATARS and DABS are tentatively 

scheduled for implementation in mid-1984. 

2. Interface with ARTCC and ARTS Facilities: Technical 

Data Packages for interfacing DABS with its associated ATC " 

facilities are scheduled to be definitized by the early 

1980's. 

3. Use of DABS Data Link for ATC Purposes (Other than ATARS 

and Advanced Automation): ARD is developing a program plan 

to identify and explore the potential uses of the DABS Data 

Link for ATC purposes other than ATARS and Advanced Automa­

tion. That program is being defined to include experiments 

and demonstrations and will involve representatives from 

various user groups. The preliminary schedule calls for a 

conclusion of experiments in early 1980 under the assumption 

that DABS will be implemented in the 1982-1984 era. The use 

of the DABS Data Link in the pre-AERA time frame, for other 

than ATARS use, will be defined as a result of this work. 

It is important that the work be completed in time to support 

the development of a course of action that will make appro­

priate use of the DABS Data Link as soon as practical after 

the data link capability is available. 

4. AERA: The Advanced En Route Automation capability for 

increasing controller productivity in the en route centers 

will use the DABS Data Link if available. AERA is not ex­

pected to be used operationally until some time after DABS 

has been implemented at the en route surveillance sites. 

There is no apparent inconsistency between DABS and AERA 

schedules. 
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The schedules for DABS and the related items discussed above 

have a tendency to change with time. Thus, the plans for im­

plementing DABS versus plans for using DABS should be considered 

as an Open Item until such time as implementation plans have been 

firmly established. 
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OPEN ITEM 4: Aircraft Separation Assurance 

THE ASSUMPTION: 

1. .The assumption was made that all of the programs aimed at 

providing automated aids to the pilot and the controller for 

the avoidance of midair collisions will be successful and will 

be implemented. These programs include: 

a. En Route Conflict Alert.' 

b. En Route Conflict Resolution advisory function. 

c. Terminal Conflict Alert (ARTS III sites). 

d. Terminal Conflict Resolution advisory function 

(ARTS III sites). 

e.ATARS (at all DABS sites). 

f. BCAS -- "active only" for initial implementation but 

followed by more sophisticated systems later. 

2. It was further assumed that the technical designs of each 

of the capabilities 1is~ed above will be realized within an 

overall design of an airborne separation assurance system which 

will assure proper interoperabi1ity among the various features 

and avoid presenting either the pilot or the controller with 

conflicting instructions or advisories. 

THE OPEN QUESTIONS: 

1. Can all the implemented versions of the systems identified 

in Assumption 1 above be designed in such a way that they can 
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function together effectively as an overall airborne collision 

avoidance system without providing either the controller or the 

pilot with conflicting advice as to what actions should be taken 

to avoid potential midair collisions? 

2. What are the potential trade-offs between designing rela­

tively simple interfaces and rules for integrating the systems 

to avoid conflicting advisories at reduced levels of effective­

ness compared with more complex and costly ways of interfacing 

the systems to achieve the maximum level of effectiveness? 

THE SITUATION: 

The FAA's Office of Systems Engineering Management initiated an 

effort to investigate the interface/integration problems asso­

ciated with the various· aircraft separation assurance programs 

at about the same time that this System Description task was 

being defined. A substantial effort was undertaken under OSEM 

chairmanship to determine the specific interface designs that 

would be necessary to assure appropriate compatibility among 

those systems. Since this interface/integration problem was 

undergoing such extensive analysis, it was assumed by the System 

Description Team that the results of that work would provide the 

answers to the Open Questions and provide the guidance required 

to place all of the FAA's aircraft separation assurance pro­

grams in proper context with one another. That work has been 

completed and a duaft report has been prepared. 

Follow-on action by FAA management will be required to reach 

agreement as to the course of action to be pursued and continued 

attention will be required to insure that the agreed to course of 

action is implemented. Thus, this should remain an Open Item un­

til it becomes obvious that special management attention is no 

longer warranted. 
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OPEN ~TEM 5: En Route Radars 

THE ASSUMPTION: 

1. It was assumed that no major changes would be made to im­

prove either aircraft detection or weather detection in the en 

route airspace in the Near Term system (prior to 1983). 

2. ARSRs (including the new ARSR-3s) will be modified to i~ 

prove both their weather detection and aircraft detect~on capa~ 

bi1ities in the Far Term. Aircraft detection will be improved 

through the addition of MTD. Weather detection will be improved 

through the addition. of a separate ARSR weather channel. 

3. As a further step in the improvement in the detection of 

weather, particularly turbulent weather, the FAA will join with 

the National Weather Service (NWS), and the Air Weather 

Service (AWS) in the development of a new three-dimensional (3D) 

weather detection radar. That new 3D radar will be implemented 

throughout the conterminous u.S. to provide coverage of airspace 

of interest to the ARTCCs. 

4. New ARSR-4s will be procured to replace older tube type 

radars to reduce maintenance costs and improve reliability. 

The new ARSR-4s will include both an MTD type capability for 

aircraft detectiqn and a separate weather channel. (This im­

plies that the FAA intends to continue to maintain and operate 

primary radars for en route surveillance for the foreseeable 

future. ) 

5. For the Far Term. it was assumed that the en route weather 

detection capability would be provided by bot~ the ARSRs (ARSR-4 

.and the modified ARSRs) and the Joint Use 3D Weather Radar. 
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ThE OPEN QUESTIONS: 

1. Is a course of action t as assumed above t that does not pro­

vide for any major improvement in weather detection in the en 

. route airspace prior to 1983 an acceptable course of action to 

FAA management? 

2. Will the incremental benefits resulting from the planned 

modifications of the L-band ARSRs for improved weather detec­

tion be great enough to warrant the incremental costs? 

3. SimilarlYtwill the incremental benefits resulting from the 

planned modifications to improve aircraft detection be suffi­

ciently great to warrant the incremental costs -- especially if 

there is a decrease in the reliance on primary radar for en route 

aircraft surveillance? 

4. How do the plans for modifying existing ARSRs fit in with 

plans for replacing ARSRs with new ARSR-4s which are now in 

the early planning phases? 

5. If plans to enter into a joint program with NWS/AWS for the 

development and operation of a 3D weather radar are realized 

for improving en route weather surveillance t and if the reli­

ance on primary radar for aircraft surveillance in the en route 

airspace continues to decline t will the need for primary radar 

diminish to the point where the procurement of new ARSR-4s t and 

perhaps the continued operation and maintenance of the older· 

ARSRs t need to be reconsidered? 

THE SITUATION: 

At the time the System Description documents were prepared t it 

appeared that the FAA plans for the use and improvement of ARSRs 
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for en route surleillance of both weather and aircraft and the 

plans for a joint development and operation of a new 3D weather 

radar with NWS/AWS were in a state of flux. As a result, as~ump­

tions as to what would be realized in the Near Term and Far Term 

ATC system configurations were considered as more tenuous than in 

any area other than voice communications. That uncertainty seemed 

to be associated with a recent increase in emphasis on hazardous 

weather detection and the consideration that was being given to 

.all possible alternatives for improving weather detect~on in the 

en route airspace. Some of the alternatives other than the course 

of action assumed by the System Description Team included: 

• Earlier modifications to the ARSRs to provide an interim 

improvement in weather detection even at the expense of 

. some degradation in aircraft detection. 

•	 And, at the other extreme, abandoning any plans for im­

proving weather detection by the L-band ARSR radars and 

concentrating on increased use of existing NWS S-band 

weather radars as an interim measure and for the longer 

term on the joint FAA/NWS/AWS development and imple­

mentation of an improved S-band weather radar. 

(NOTE: The alternatives for improving en route surveillance for
 

weather detection are being considered within the context of
 

an FAA Preliminary Program Plan for improving the Aviation
 

Weather System.)
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OPEN ITEM 6: Terminal Area Radars (ASRs) 

THE ASS UMPTIONS: . 

1. It was assumed that no major changes would be made to improve 

either aircraft detection or weather detection in the Near Term 

system (prior to 1982). 

2. ASRs (including the new ASR-8s) will be modified to improve 

both their weather detection and aircraft detection capabilities. 

those two modification programs Will be made sequentially. Air­

craft detection will be improved through the addition of an MTD. 

Later on, the weather detection capability will be improved 

through the addition of a separate ASR weather channel. 

3. As a further step in. improving the detect ion of tut<Pu1ent 

weather in the terminal area, the FAA will depend on the use of 

the joint FAA/NWS/AWS 3D weather radar at those terminal areas 

where such coverage is available (see Open Item 5). A 3D weather 

detection capability will be provided at other terminal locations 

through a further t1Pdification of the ASRs to include pencil beam 

antennas and pulse doppler processing techniques. 

4. The 3D weather detection capability may also provide for the 

detection of turbulence and low level wind shear under all weather 

conditions, including c1ear.air. 

NOTE: The above implies that the FAA intends to continue to 

operate primary radars for terminal area surveillance for the 

foreseeable future. 

THE OPEN QUESTIONS: 

The open questions for the terminal area closely parallel those 

stated in the prior Open Item 5 on the en route ARSRs. It did 
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appear, however, that there was more unanimity of opinion that 

the S-band ASRs would be modified for improved weather and air­

craft detection than there was with respect to making similar 

improvements for the L-band ARSR radars. The most pertinent 

open questions with respect to the evolutionary improvement in 

terminal area primary radar surveillance, ASRs, were as follows: 

1. Is a course of action, as assumed above, that does not 

provide for any major improvement in weather detection in 

the terminal airspace prior to 1982 (except for LLWSAS) ac~ 

ceptab1e to FAA management? 

2. Would it be beneficial to upgrade both the weather de­

tection and the aircraft detection capabilities at the same 

time instead of first upgrading the aircraft detection capa­

bility and then, six months later, upgrading the weather 

detection capability? 

3. Are the incremental benefits of a 3D weather detection 

capability vs a 2D capability in the terminal area sufficient 

to warrant the cost of a 3D capability? 

4. If a 3D weather detection and evaluation capability 

is required in the terminal area, should the FAA attempt 

to satisfy those requirements in whole or in part by de­

pending on a joint FAA/NWS/AWS 3D weather radar program or 

should the FAA develop and implement a separate capability 

to satisfy terminal area requirements? 
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5. Is the state-of-the~art with respect to radar detection 

of turbulence and wind shear under clear air conditions suf­

ficiently advanced to warrant consideration of the develop­

ment of systems for operational use? 

THE SITUATION: 

There is a six month span between the planned implementation of 

a modification of the ASRs to provide an improved aircraft de­

tection via HID and the planned implementation of another modi~ 

fication to provide a separate 2D weather channel. The separate 

2D weather channel would also use part of the MTD processors that 

would be used in the improved aircraft detection modification. 

Cons~deration might be given to making these modifications as 

part of one program. Such a consolidated program might be more 

efficient and also might preclude the need for multiple modifi­

cations to the surveillance data preprocessors (see Open Item 7). 

With respect to the possibility of realizing an improved weather 

detection capability prior to 1982, there are apparently some 

options under study which might provide some increases in capa­

bility at an earlier date. One option considers the use of the 

existing second channel that is now used in a stand-by mode for 

aircraft surveillance. 

With respect to the reliance on the joint NWS/AWS 3D :radar pro­

gram, it seemed unlikely that such a j oint program would result 

in the deployment of enough of the joint use radars to satisfy 

FAA needs in the terminal area. If that is the case and if there 

is a real need for 3D weather information in the terminal area, 

then the assumption that the FAA will develop and implement a 

3D radar may be realized. Whether such a capability should be 

realized through a modification to ASRs or through the develop­

ment of a new special weather radar remains an open question. 
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~ith respect to the detection of turbulence and wind shear by 

radar during clear air conditions, the System Description Team 

was informed that the development of such a capability would be 

included in the development of any new terminal area 3D weather 

detection and processing system. Based on those plans, the Sys­

tem Description Team included such a capability in the Far Term 

system description. However, based on the limited information 

available to the System Description Team, there seems to be. some 

.question as to the technical feqsibility of such a development. 

program. 

As in the case of the en route radars, many of the questions with 

respect to improved terminal area surveillance are associated with 

what should be done to improve weather detection. Here again, 

there are some provisions for examining some, but not all, of 

the open questions within the context of the FAA's Preliminary 

Program Plan for improving the Aviation Weather System. 
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OPEN ITEM 7: Surveillance Data Preprocessors 

THE ASSUMPTIONS: 

1. CD-2s will be procured and implemented for the preprocessing 

of ARSR and ATCRBS en route surveillance data. In the Far Term, 

these CD-2s will be modified twice: first to accommodate the 

MI'D and later to accommodate an ARSR weather channel. Within 

a few years, the CDs will be replaced by DABS Processors (mid­

1984). 

2. SRAPs (sometimes referred to as SRAP I) will be procured and 

implemented for the pt'eprocessing of ASR and ATCRBS terminal area 

surveillance data. The SRAPs will be located at the ARTS III 

TRACON facilities. Those same SRAPs will go through two modi­

fication programs. The first modification will be to accommo­

date the addition of MTD to the ASRs. The second modification 

would come about six months later to accommodate the separate 

ASR weather channel. Six months later, the modified SRAPs would 

be replaced by the DABS processors. 

THE OPEN QUESTION: 

1. Can (should) the planned modifications to ATCRBS, ASRs, and 

ARSRs and the planned procurements of new surveillance systems 

including DABS, ARSR-4s, and .ASR-9s be time phased to minimize 

the cost of multiple modifications to the CDs and SRAPs? 

THE SITUATION: 

During the early phases of the System Description task, it ap­

peared that as many as four different changes to the en route 

surveillance data preprocessors (CD-2s) would be required be­

tween now and 1984 to accommodate various changes then planned 
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for the en route surveillance sites, i.e., add monopulse detec­

tion arid processing (AMPS), then add MTD to ARSRs, then add a 

separate weather channel, and then add the DABS capability. 

Similar modifications would have been needed for the terminal 

area surveillance data preprocessors (SRAPs). The need for so 

many changes to keep the preprocessors compatible with the sur­

veillance system was substantially reduced by the FAA plans to 

go directly from ATCRBS to DABS without an interim AMPS and to 

.upgrade both the weather and detection capability of the ARSRs. 

at the same time. If plans to upgrade the ASRs for improved 

weather and aircraft detection could be pursued on the same 

schedule, a further-efficiency might be realized. 

It is understood that the modifications of the SRAPs and the
 

CD-2s are not necessarily difficult or costly undertakings.
 

Therefore, when taken as a single item, the number of modifi~
 

cations required to the CD-2s and the SRAPs during the evolu­

.tionary improvement to the present ATC system may not be a matter 

of major concern to FAA management. The number of modifications 

needed to the preprocessors is, however, indicative of the number 

of major changes taking place in the surveillance systems that 

may not be time-phased for maximum efficiency. At the moment, 

the assumptions on planned en route surveillance improvements 

appear to minimize the need for CD-2 modifications while the 

assumptions on planned terminal area surveillance improvements 

indicates an opportunity for better time-phasing. 
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OPEN ItEM-8:	 VAS/WVAS Interface/Integration with ARTS-III Metering 
and Spacing and En Route Metering 

THE ASSUMPTION: 

1. A manual interface will be established between ARTS M&S, the 

Vortex Advisory System (VAS) and en route metering that will 

permit the use of reduced longitudinal separations when the VAS 

indicates that wake vortex conditions are favorable. 

2~ As the VAS evolves to a more capable Wake Vortex Avoidance 

System (WVAS) an automated interface will be implemented between 

the cited system elements to allow the benefits of further 

reductions in longitudinal spacing (possibly tailored on an 

aircraft pair basis) to be operationally realized. 

THE OPEN QUESTION: 

1. Is there a need for an automated interface between VAS and 

ARTS III Metering and Spacing? Between WVAS and ARTS III M&S? 

2. Will an automated interface between VAS and/or WVAS and 

ARTS III M&S also require a modification to the ARTS III/En 

Route Metering Interface? 

THE SITUATION 

VAS/ARTS III M&S/En Route Metering 

The objective of the VAS program is to provide the approach/ 

local controllers with an indication (green light) as to when 

separations can be safety reduced to 3 omi for all traffic. 

Today, VAS is being developed as a stand-alone system, i.e., 

it does not have a technical interface with any other automated 

A:8-l 



ATC function. When the green light first goes on" the approach 

controller is expected to make changes to metering and spacing 

of aircraft within the terminal area to take advantage of the 

reduction in allowable spacing. Presumably that change would 

also be passed back to the en route controller responsible for 

En Route Metering in the form of an increase in the acceptance 

rate specified by terminal control. When the red light goes 

on, the same process is involved, but toward lower acceptance 

rates. An examination of the operational procedures for making 

maximum use of the VAS green light/red light system with manual 

M&S and en route metering is currently scheduled to start at 

O'Hare in the near future. 

There are currently no plans for having an automated interface 

between VAS and automated ARTS III M&S or with automated En Route 

Metering. The question is whether there would be any benefit in 

having such an interface and, if the benefits are sufficiently 

,great, how to achieve the interface. Conceptually, the interface 

might eliminate the need for the controller to manually recon­

figure the use of the airspace and adjust the inputs to the 

automated ARTS III M&S every time the VAS calls for a change in 

longitudinal separation. The automated VAS/M&S interface might 

also include the determination of changes to runway usage needed 

to maximize airport throughput capacity as a function of the 

VAS green/red indicators. The potential benefits would be to 

reduce controller workload, and possibly increase airport 

throughput--especially during the transition period from one 

VAS condition to another. 

, i 
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Additionally, it was pointed out in Open Item 1 in this series 

of papers, that some way needs to be found to improve the 

accuracy of the predicted terminal area acceptance rates that 

the terminal control facility provides to the ARTCC for use in 

the En Route Metering function. The development of any such 

system should consider an interface with VAS. 

WVAS!ARTS III M&S!En Route Metering 

The objective of the WVAS program is to allow further reductions 

in separation below those possible with VAS by refining predic­

tion techniques and validating predictions via wake vortex 

sensors. Specific designs for the WVAS sensors and associated 

automation for wake vortex prediction are still under study by 

the FAA. Presumably, the WVAS system will provide for some 

tailoring of the safe separation requirements to match vortex 

. conditions and types of aircraft. This is in contrast to VAS 

which allows for just two conditions, i.e., either a 3 omi 

separation between all aircraft (green light) or maintaining 

today's separation standards (red light). As a result, WVAS 

will probably provide indications of changes in safe separation 

more frequently than VAS and over a wider range of safe separa­

tion values. In order to achieve the full benefits of WVAS it 

will be necessary to find some way to change en route metering 

and terminal metering and spacing procedures to be responsive 

to a new variable--the runway acceptance rate as seen by WVAS. 

This raises several questions that the FAA will be addressing 

before final decisions are made regarding the development and 

implementation of WVAS. These include; 

1. Will it be necessary to change the ARTS III M&S 

algorithms to accommodate dynamic inputs from WVAS on safe 

aircraft separations? 
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2. Will the need for changes ripple back through ARTS III 

M&S and also impact automated En Route Metering? 

3. Are the time constants associated with the dynamic 

nature of the problem so long that the conceptual benefits 

of WAS cannot be fully realized in a real air traffic 

control situation? 

., . 
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OPEN ITEM 9:	 Replacement/Augmentation of NAS 9020 Central Computer 

Complexes 

THE ASS1JMPTIONS: 

TheNAS 9020 Central Computer Complexes will be the primary 

computer capability at ARTCCs through the 1980s. The 9020's 

will be augmented as-needed to accommodate forecasted increases 

in air traffic and the full spectrum of planned ATC improve­

ments. These improvements include En Route Metering, F:1ight 

Plan. Conflict Probe, En Route MSAW, Conflict Alert Enhancements, 

Conflict Resolution, Direct Access Radar Channel, Electronic 

Tabular Display SUbs~stem, Digitized Weather Data, DABS Data 

Link, and ATARS. 

THE OPEN QUESTIONS: 

1. When should the FAA plan to replace the NAS 9020 Central 

Computer Complexes (CCCs) and associated 9020 data processing 

systems at the ARTCCs? 

2. Will the addition of new NAS capabilities such as DARC and 

ETABS contribute toward longer range plans for replacing the 

,9020s or make the transition more costly and difficult? (Do 

implementation plans for the new capabilities call for compatible 

hardware/software or will those plans result in a proliferation 

of .data processors and software that may not be consistent with 

long range goals?) 

3. How should the 9020s be replaced? By a switch-over to a 

replacement complex or by gradual augmentation of the 9020s 

and a gradual phase out of dependence on the 90208? 
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4. Will the 9020, even with realizable augmentation, be able
 

to accommodate forecasted increases in traffic anQ all of the
 

ATC enhancements projected for the pre 1990 era?
 

THE SITUATION: 

Within the FAA, it is recognized that the 9020s will have to 

be augmented to accommodate forecasted increases in traffic and 

increased data processing requirements in the pre-1990time 

.period. Eventually the 9020s and their associated systems wil~
 

have to be replaced to realize advanced system concepts, some
 

of which are currently in the feasibility study stage, and to
 

reduce O&M costs.
 

There are at least three views as to what might happen in the
 

1985-1990 period.
 

1. Allor almost all of the 9020s will still be in
 

operation, but a plan will begin to be effected to
 

replace the 9020 during the late 1980's or early 1990's
 

by a yet to be defined system. That system could
 
.1 

initially perform the same basic functions as the 9020 I 

but would have great potential for increased capacity 

and reliability. Before this replacement is initiated 

the 9020's would have been augmented on an ad hoc basis 

to absorb traffic increases and acconunodate a limited 

pumber of system enhancements. 

2. The 9020s will be phasing out during the 1985-1990
 

period as part of a long-term augmentation/phase-out
 

program. This option differs from 1. above in that·
 

augmentation is done within the context of a long range
 

plan, while in 1. above, the augmentation would be done
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on a piecemeal basis to meet near term needs. This 

long. term plan would, as in 1. above, attempt to fix 

the technology and specify in some detail the functional 

requirements of computer systems in the post 1990 era. 

3. Recognizing the need for new but undefined capa­

bilities as well as the inev.itability of technological 

changes that cannot be forecasted with accuracy, the 

9020 would be augmented during the pre-1990 period to 

accommodate all desired enhancements within the context 

of a yet to be defined system architecture that permits 

new systems hardware and automation features to be added 

on an as-needed basis by interfacing with a common data 

base. The 9020 would gradually perform fewer functions 

as evolutionary system improvements are made. This 

alternative differs from 1 and 2 above in that the 9020 

replacement system is required to permit the maximum 

flexibility in the use of as yet to be defined techno­

logical advantages and stresses the need to not limit 

the availability of interim system enhancements. 

There is a diversity of opinion as to which one of the above 

alternatives is most likely to be followed. Some of the 

arguments that have been heard in support of each alternative 

are presented below: 

1. 9020 replacement starting in the 1985 to 1990 

period after ad hoc interim augmentation:· The 
arguments that have been heard for this alter~ativ~ 
include the following: 
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a. The FAA does not today have any specific plans 

for replacing the 9020s. 

b. The time required.to develop a coordinated plan, 

obtain the necessary funds, and implement a program 

to replace the 9020s would extend well into the 

1985-1990 time frame -- or beyond. 

c. It is likely that the 9020s can be made to 

accommodate the minimal requirements through that 

period since: 

- Traffic demands are not likely to increase 

as rapidly as forecast. 

- AAF, through a number of ongoing studies, 

should be able to make more efficient use 

of the 9020s and provide more capacity for 

accommodating new automated functions. 

- New automated functions likely to be needed prior 

to the 1990s can probably be accommodated by the 

9020s, augmented as necessary to provide the addi­

tional data storage and data processing capability." 

d. Reliability and maintainability should not be a 

major problem. 

e.Data processing technology is changing so rapidly 

that decisions on replacing the 9020s should permit a 

long period of assessment and specification development 

to assure that the best possible technological alter­

natives are selected for the 9020 replacement system. 
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Underlying this argument is the belief that the rep1ace­

mentsystem will commit the FAA to a specific technology 

for at least 20 years in the post 1990 era. 

f.There 
. 
is , no benefit in trying to force the interim 

9020 augmentation to be compatible with longer term 

plans because of the irreconcilable differences between 

the current system structures available for near term 

augmentation and the advanced system structures desired 

. for the replacement system. 

2. 9020s replacement starting in the 1985-1990 time period 

that is compatible with planned interim improvements: The 

·arguments	 heard in favor of this alternative are also based 

on. the assumption that the 9020s will be in use for several 

more years -- perhaps through the 1980s -- but that the FAA 

should develop a definite course of action for a gradual 

phase out. The gradual phase out plan would require an 

augmentation of the 9020s to be done in accordance with a 

specific plan to use whatever new hardware and software are 

produced as p~rt of the future system. The argument is 

that unless this is done, the augmentation programs may 

result in a proliferation of anci1~ary hardware and software 

that not only is not in consonance with long term objectives 

but may, in fact, make it more difficult to achieve the 

longer range goals. An inherent element of this argument 

is that automation concepts based on currently available 

technology are sufficient for foreseeable en route auto­

mation requirements. One possible approach to following 

this alternative with respect to the 9020 CCCs is discussed 

in Metrek MTR-7589, "Distributed Processing Techniques 

for En Route Air Traffic Control." 
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3. 9020 replacement accomplished via introduction of 

system architecture that permits maximum flexibility in 

accommodating new ATC concepts and technological advances: 

. So far, no arguments have been heard that the en route 

facilities will have to be replaced because of acceptance 

of new ATC concepts. That argument might, however, be 

raised by those that advocate the delegation of more ATC 

responsibility to the pilot and lesser dependence on ATC 

service from ground facilities. This argument is' not 

likely to be a serious one with respect to the delivery 

of ATC services in the 1985-1990 period, but the choices 

made for an automation capability to be realized at this 

time might foreclose desirable options for the post 1990 

time period. Proponents of this view stress that it is 

not possible to predict with any reliability the major 

technological innovations in computer hardware and soft ­

ware that are likely to be made available in the future. 

Further, there is a strong implication that any firm 

commitments made to specific detailed system designs would 

foreclose the full use of these technical innovations. 

There is also a recognition that there will be an on­

going need to expand the services provided by automation 

and the adoption of these enhancements should not be 

precluded by an inflexible design. The solution to this 

problem is seen as instituting an architecture that 

centers on a common data base coupled to' independent 

functional elements via simple interfaces. The interface 

would be required to be adaptable to the widest possible 

variety of software and hardware alternatives. 

A system architecture based on this approach would have
 

as a major objective the elimination of the built-in
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obsolescence that is a characteristic of the previously 

described approaches. This obsolescence cycle begins 

by firmly specifying a system based on todays technology, 

having the first system operational after the required 

8-10 year development, procurement and implementation 

cycle, and then after 10 years of use having a system 

that is based on a limited 20 year old technology. The 

unacceptabi1ity of this cycle is based on the judgement 

that the next 20 years will see technology advances equal, 

in impact to those experienced over the past 20 years 

and that the need for en route automation will continue 

to expand in large increments. 

A number of studies have been proposed to assess the need for 

enhancements to the 9020's capabilities and other related ques­

tions. AED and ATF are currently putting together a coordinated 

study to determine a preferred course of action to replace the 

9020. This study would address the requirements for the 9020 as 

well as ARTS III replacement systems and explore the critical 

technical characteristics of interest including centralized ver­

, sus distributed processing, programming languages, hardware and 

software reliability features, common hardware and software, and 

common displays. These operational requirements and teChnical 

backgrOlmd documents would form the basis for the procurement of 

new computer systems that would take full advantage of state-of­

the art computer system technology. 

ATF has also initiated a study to explore interim improvements 

in the 9020s. This work is being done to explore ways in which 

reliability improvements can be added to the 9020 systems. 
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ASP has initiated a contracted work effort for the "development 

of cost data related to the NAS automation equipment." That 

cost data is expected to serve as an input to studies on NAS 

data processing requirements. It includes terminal area 

facilities (TIPS and ARTS III) as well as en route facilities. 
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OPEN ITEM 10: MLS/ILS/M&S Compatibility 

THE ASSUMPTION: 

Mete~ing and Spacing algorithms will be refined/modified for 

use at those locations where it is operationally desirable to 

accommodate the concurrent use of the conventional straight~in 
.. 

approaches that are flown with guidance by the current Instrument 

Landing System (ILS) and the more flexible approach geometries 

that may be flown with guidance by, the Microwave Landing 'System 

(MLS) • 

. THE OPEN QUESTION: 

Should planning be undertaken to determine the specific airspace 

procedures and Metering and Spacing design features that are 

required to permit the concurrent use of the flexible approaches 

(possibly curved or segmented) permitted by the Microwave Landing 

System and the conventional straight-in approaches required by the 

current Instrument Landing System? 

THE SITUATION: 

During the past year, the FAA's MLS program has demonstrated the 

ability of the Time Reference Scanning Beam MLS to provide curved 

approaches at a number of international airports with the use of 

a NASA test aircraft. Although it is generally conceded that 

routine use of curved approaches by conventional aircraft at major 

air carrier airports is some time in the future, it is also ap­

parent that there will be a long period of ILS and MLS coexistence. 

In order to ultimately achieve the noise exposure and airspace 

design flexibility advantages made possible by the MLS curved 
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approach, it will be necessary to plan for an interim period 

when approaches with either ILS or MLS will be provided to prop­

erly equipped users~ The FAA will need to assess the design re­

quirements for advanced versions of M&S as well as the approach 

airspace geometries that will permit the close-in merging of ar­

riving flights on separate paths. The close-in merging must be 

achieved without requiring large increases in the longitudinal 

spacing buffers between successive aircraft in order to minimize 
I • 

losses in runway capacity. 
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OPEN ITEM 11: DARC/ETABS/CCC Interface 

THE ASSUMPTION: 

The Direct Access Radar Channel (DARC) and Electronic Tabular 

Display Subsystem (ETABS) will have the ability to exchange data 

that is sufficient to permit effective stand-alone operation in 

the event that either the ARTCC's central Computer Complex (CCC) 

and/or the Data Entry and Display Subsystem (DEDS) is not avail ­

able. .. 

THE .OPEN QUESTION: 

Should the designs of DARC and ETABS be altered in order to pro­

vide an integrated capability as backup to the CCC and DEDS? 

TIm· SITUATION: 

DARC is currently being procured and ETABS is currently under
 

development. Each interfaces with an ARTCC's CCC. Each would
 

be capable of providing information to controllers when the CCC
 

and/or the Data Entry and Display Subsystem is not available.
 

DARC is being built and tested under the direction of AAF.
 

The program is far advanced. and implementation at the first
 

site. Salt Lake City. is scheduled for mid-1979. DARC is de­


signed to receive messages from the CCC. Its ability to send
 

messages to the CCC is very limited at this point. No interface
 

with ETABS is planned.
 

ETABS is being developed under the direct:Lon of ARD-100. The
 

program is in an early stage of development. The specifica­


tions for the engineering model have been distributed. SRDS
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hopes to sign a contract for the engineering model in early 1979. 

Implementation at the first operational site is tentatively sched­

uled for 1985. ETABS is being designed to send to and receive in­

formation from the CCC. Exchange of information with DARC is in­

cluded in the ETABS preliminary design, but the DARC program does 

not include provisions for such an exchange. 

DARC 

DARC (Direct Access Radar Channel) is a backup capabilit"y designed 

to be used when the normal radar display capability is not avail­

able. DARC will aid controllers by providing radar displays and 

limited data entry cap~bi1ities for display-related data. When 

DARC becomes operational, both the normal NAS Stage A equipmen t 

and DARC will process this data for display. Normally, the Radar 

Position Consoles will receive the resultant display data through 

the normal equipment (CCC and DEDS). DEDS consists of a Computer 

Display Channel or Display Channel Complex, and other input/output 

related equipment. In case of failure of either the CCC or DEDS, 

the consoles will be manually switched to receive their data 

through DARC. 

DARCwi11 provide each radar position with single site radar cov­

erage from the radar site that best covers the sector area that 

position controls. The data that will be available for display 

includes: 

• data blocks. 

• search target positions and histories. 

• beacon target positions and histories. 
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•	 radar weather data displays. 

•	 geographic map data displays. 

Depending upon the availability of the data for particular air ­

craft, data blocks can contain various combinations of: 

•	 Aircraft Identification. 

•	 Assigned Altitude. 

•	 Mode C Reported Altitude. 

•	 MOde 3/A (Identification) Beacon Code (discrete or non­

discrete) • 

Many of the capabilities provided by the CCC and DEDS will not 

be provided by DARC: 

•	 radar data mosaicked from multiple radar sites. 

•	 automatic tracking. 

•	 data blocks for non-beacon (search radar) target returns. 

•	 tabular displays (departure, hold, and inbound lists) 

on the PVDs. 

•	 Minimum Safe Altitude Warnings. 

•	 Conflict Alert Warnings. 

•	 Conflict Resolution Advisories. 
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ETABS 

ETABS (Electronic Tabular Display Subsystem) would replace the 

Flight Strip Printers, Computer Entry Devices, and Computer 

Readout Devices currently located at ARTCC sector positions. 

The principal effect of the implementation of ETABS would be 

the elimination of flight pr~gress strips. However, ETABS 

would also. provide: 

•	 improvements in controllers' entry and control of flight 

data. 

•	 better and more timely information (flight data and other) 

for cont rollers. 

•	 a processing capability that would support sector opera­

tions when the CCC is not operational. 

~he subsystem would provide tabular display devices for the output 

of information, and alphanumeric keyboards and touch entry devices 

(on displays) for the input of information. rhese would be con­

nected to ETABS processors that would interface with the CCC. 

Portions of the ETABS sector displays would have interactive 

capabilities through touch-actuated equipment that overlay dis­

plays. Formats of. displayed data would be designed so that ap­

propriate portions of the data would be located at touch entry 

points. By touching these points, the controller would be able 

to accomplish most of the needed actions and data entries without 

using the keyboard. 

DARC/ETABS Integration 

When the CCC and/or DEDS is not available, DARC and ETABS would 

be able to function independently and provide valuable information 
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to controllers. The present DARCdesign does not attempt to inte­

grate its functions with those of ETABS in order to provide an in­

tegrated (~bough degraded) capability for use by controllers. 

The ETABS design does try to provide such an integrated capability, 

but in a very limited way. It is' limited in part because the cur­

rent ETABS design is for an engineering model--a model that does 

not need to demonstrate many capabilities that are external to it. 

Some DARC/ETABS integration capabilities that might be desirable, 

when the CCC is unavailable to radar consoles are. listed below: 

•	 ETABS could assign unused discrete beacon codes to 

aircraft. 

•	 ETABS could transmit Aircraft Identifications, Assigned 

Altitudes, and controller-entered Reported Altitudes that 

are 'paired with the newly assigned discrete beacon codes. 

•	 For aircraft with discrete beacon codes, DARC could send 

ETABS Mode C altitudes that it has received. ETABS could 

then process and display such information. 

•	 When a flight plan is cancelled, ETABS could transmit the 

cancellation information to DARC so that the DARC data 

base could be kept up-to-date. 

•	 When an Initiate or Accept Handoff action is entered at 

a sector position, the handoff information could be trans­

mitted to DARC. 

The items listed above are meant only to provide a few examples 

of possible integration between ETABS and DARC. A comprehensive 
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study of possible integration of functions has not been made. 

It is probable that there are many other ways in which the capa­

bilities of ETABS and DARC, and possibly other equipments, could 

be used in order to provide better, more useful information and 

to aid to controllers when it is necessary to bypass the CCC and/ 

or the DEDS. 

ETABS development plans currently include an tmassigned data ex­

change capability that could be used for a DARC/ETABS interface, 

although the nature of this interface is currently tmdefined. The 

specific data exchange requirement and the adequacy of this pre­

liminary hardware interface is a candidate activity for testing 

with the ETABS engineering model. 

Preliminary planning for .enhancements to the initial DARC capa­

bilities is currently being considered by the Air Traffic Service. 

The initial thinking includes improvements to the DARC interface 

with the CCC and additional DARC capabilities, such as automatic 

tracking and mosaicked radar data. This activity may present an 

opp.ortunity to develop a more integrated DARC/ETABS interface. 
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OPEN ITEM 12: Terminal/Tower Display and Integration of E&D. Products 

THE ASSUMPTION: 

1. The existing terminal displays for visibility, ceiling, wind, 

barometric pressure, time, vortex advisories, wind shear, and the 

status and control monitors for airport communication, navigation, 

and surveillance systems located in TRACONS and Tower Cabs will 

be integrated into an operationally efficient design that uses 

hardware that also incorporates a.remote maintenance and monitor­

ing process capability. 

2. Subsequent to the· above system improvement, the controller 

interface equipment located in Tower Cabs at major airports will 

be sufficiently integrated with proposed new systems to permit 

an operationally efficient installation of a full complement of 

new equipment including TIPS, ASDE-3, TAGS, Wake Vortex Avoidance 

Systems, and Adv~ced Wind Shear Detection Systems. 

THE OPEN QUESTIONS: 

There are several E&D programs aimed at developing new systems 

to be located in Tower Cabs to assist tower personnel in carry­

ing out their ATC duties. There are at least three questions 

that need to be answered: 

1. Will it be physically possible to install all the new 

equipment in the existing Tower Cabs? 

2. If it is physically possible to install each, new item, 

will the physical layout provide for efficient operations? 
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3. Would it be possible to integrate certain components 

such as displays. input/output devices. and data processors 

to improve operations and to facilitate physical installa­

tion? 

THE SITUATION: 

For some time. it has been recognized by the FAA that the inter­

face/integration of new facilities for Tower Cabs is an area that 

des.erves attention. When the System Description Task wa,s ini­

tiated, one TSC/SRDS group was working on ASDE-3 and TAGS for air-. 

port surveillance. TAGS (at that time) was to include a digitized 

alphamnneric displa~ of aircraft tracks during the last few miles 

of the approach and the first few miles of the departure as well 

as the air traffic movement on the surface of the airport. Another 

TSC/SRDS group was working on VAS/WVAS that would display wake vor­

tex related information. Another TSC/SRDS group was working on a 

wind shear program that would provide wind shear data. It appeared 

that the same type of sensors might be used to sense both the wake 

vortex and·wind shear phenomena. In addition. SRDS was working 

on the TIPS system to present tower and TRACON controllers with 

flight plan information. 

Cur~ently. the TAGS program has been revised to eliminate the sur­

veillance and display of airborne traffic near the airfield. so 

the possibility of the duplicat!on of the display of airborne 

aircraft via ARTS-III and TAGS is no longer a factor. But. there 

is also some concern that the TAGS design objectives are now too 

limited and that the requirement for TAGS surveillance of the 

airspace near the airport should be reinstated. 
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All of the programs named .above are, however, still underway and 

will be.producing equipment to be installed in the limited con­

fines of the Tower Cabs'. At the larger airports, the first series 

of equipment is likely to include AS.DE-3, TIPS, VAS, and wind shear 

displays. Later on, TAGS may replace or supplement ASDE-3 at a 

few high activity airports, and WAS may supplement or replace 

VAS. Still later, it may be desirable to present the local con­

trollers with an improved display of separation distances between 

aircraft on final approach in order to start operating at the re­

duced spacings possible under certain WAS conditions. Thus, 

the installation and integration of Tower Cab improvements is 

still a subject worthy of investigation. TSC has recently co~ 

pleted a preliminary study undertaken at OSEM/SRDS request. 

I 

The basic TSC task was to. study ways in which the full spectrum 

of current and future Tower Cab systems could be installed in such 

a way that there was a maximum operational benefit and a minimum 

unnecessary overlap in system capabilities. The task was subse­

qUently subdivided into studies of sensor integration, equipment 

station/display integration, data processing integration, and 

idealized work place design. 

Specific items addressed in the study include: 

Shared BRITE/ASDE/TAGS displays. Potential use of ceiling 

mounted repeaters. 

Integrated keyboard and console controls. 

Integrated TAGS and VAS sensor installations. 

Integrated TIPS/TAGS/VAS/wind shear/meteorological data 

processing. 
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The final report of the TSC study indicates that additional de- . 

sign work is warranted to further study this integration ques­

tions. 

Another effort, a joint AAF/SRDS study, was initiated by AAF in 

early 1978 to address the integration of some of the Tower and 

TRACON displays expected to be in place in the Near Term. A sys­

tem was envisioned which wo~ld integrate the air traffic control 

tower cab and TRACON subsystems and displays with the maintenance 

functions associated with these subsystems. The study is to ad­

dress three primary areas: 

Vortex Advisory System/Low Level Wind Shear Advisory System 

Integration. 

Tower CAB/TRACON display integration. 

Remote Maintenance MOnitor System (RMMS) functions for air ­

port navigation, surveillance and communication systems. 

The ARTS III hardware and displays as well as future systems such 

as TIPS and WVAS were specifically excluded from consideration. 

The RMMS aspects of this task are described in Open Item 20. 

The initial work on this multi-year project is being done at NAFEC 

and TSC and is still in the conceptual stage. Contractor support 

will be used for some of the later phases. The final objective 

is to have two production systems installed at operational loca­

tions by early 1982. 
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OPEN ITEM 13: ATCSCC-NADIN Interface 

THE ASSUMPTION: 

The communication services provided to the Central Flow Control 

function of the ATCSCC by NADIN will be at least as operationally 

effective as the pre-NADIN dedicated Central Flow Control commu­

nication set-up. 

THE OPEN QUESTION: 

Will the NADIN Program provide the communications required to 

support the central flow control function in the ATCSCC? 

THE SITUATION: 

The central flow control communications planned for the pre-NADIN 

era call for five dedicated 2400 bps full duplex data channels 

between the .central flow control computer at Jacksonville and 

five of the ARTCCs serving the higher density terminals. There 

will be two dedicated 4800 bps full duplex data channels between 

the Jacksonville computer and the ATCSCC in Washington, D.C. (see 

Figure la). 

The central flow control communications obtained in the NADIN II 

program will reduce the capacity of the communications between the 

ARTCCs and the Jacksonville computer and between the Jacksonville 

computer and the ATCSCC as shown in Figure lb. Based on the above, 

it appears that the NADIN communications as currently planned may 

not be able to satisfy the communication requirements of the cen­

tral flow control function. Prior to NADIN implementation, the 

sufficiency of the planned communication links should be assessed 

and contingency plans for adding capacity, if warranted, should be 

developed. One such contingency plan could include an increase in 

the capacity of the NADIN II communication links. 
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OPEN ITEM 14:	 Upgrading Terminal AreaATC Facilities 
(ARTS IlIA, ARTS III, ARTS II, TPX-42) 

THE ASSUMPTION: 

1. the ARTS III will remain as the primary automation capability
 

at major airports (current ARTS III locations) and will be
 

adequate, with the addition of the ARTS IlIA packages and
 

possibly some augmentation with special purpose computers,
 

to accommodate projected increases in traffic and a full.
 

spectrum of ATC improvements including Terminal Metering and
 

Spacing, Terminal Conflict Alert, Terminal Conflict Resolution,
 

Digitized Weather Dat~, and DABS Data Link.
 

2. The ARTS II systems will remain as the primary automation
 

capability at the intermediate activity airports currently
 

receiving ARTS II systems. In the absence of specific FAA plans
 

to enhance these systems with improvements such .as conflict
 

alert and MSAW, it was assumed that the ARTS II would not be
 

extended beyond the basic capability currently being implemented.
 

3. The TPX-42 systems at low activity TRACONs and TRACABs
 

will be replaced by either ARTS II or programmable TPX-42 systems
 

in the Far Term (post 1982) time period. Prior to replacement,
 

a limited terrain proximity monitoring function, Low Altitude
 

Alerting System (LAAS) , will be implemented.
 

THE OPEN QUESTION: 

Should the FAA develop an integrated plan for upgrading the 

automation capabilities of high, medium, and low activity radar 

approach control facilities? 
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THE SITUATION: 

Information presented to the System Definition/Interface team 

indicated that the FAA's thinking for enhancing the current 

ARTS III, ARTS II, and TPX-42 systems are proceeding along 

essentially independent paths. There may be some advantages in 

terms of maintenance, training, logistics, controller flexibi­

lity, and quality of ATC service by developing a more compre­

hensive approach to providing future terminal automation services. 

ARTS 111--63 Operational Sites 

Over the 1979 and 1980 time period, 27 of the larger ARTS III 

locations will receive the ARTS IlIA enhancement package. The 

FAA is also at present negotiating this set of enhancements for 

the remaining ARTS III locations as a follow-on effort. The 

adequacy of ARTS IlIA to support a sophisticated terminal conflict 

alert function that examines search radar as well as beacon 

targets for potential conflicts and to support a full Metering 

and Spacing function that treats arrivals, departures, and 

multiple runway operations is a subject of concern to the FAA. 

There has been some discussion that the ARTS design, which is 

based on mid-60's technology, should be replaced by a more 

modern and capable design in order to meet anticipated require­

ments. FAA planning for enhancements beyond ARTS IlIA is 

indefinite at this time. 

ARTS 11--73 Operational Sites 

Over the late 1978 to 1980 time period, 50 TRACONs and 23 TRACABs 

will receive the ARTS II system. This system will provide a 

limited display of alphanumeric target data (beacon code, 

flight identity, and Mode C altitude), for beacon equipped air­

craft. The basic system is programmable and is a candidate for 
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a number of enhancements including beacon tracking, low altitude 

alerting, conflict alert, etc. The desirability of some of 

these enhancements have been recognized by the FAA's operating 

services and preliminary discussions have been held with E&D 

representatives on the need for an ARTS II enhancement program. 

It is generally recognized that enhancing the ARTS II system 

may require extensive modification or replacement of the 

original ARTS II processor and possibly the display. The 

desirability of upgrading the TRACON/Tower displays at ARTS II 

and TPX-42 sites in order to take full advantage of improvements 

in the detection, processing, and transmission of aircraft and 

weather surveillance data are discussed in Open Item 17. 

TPX-42--39 Operational Sites 

At the present time, 11 TRACONs and 28 TRACABs have TPX-42 

installations •. This system provides for the alphanumeric 

display of the beacon code and Mode C altitudes of beacon 

equipped aircraft. This system is not programmable and would 

have to be modified considerably to add new functions. ATF has 

set aside F&E funds in FY80 to replace the TPX-42. Prior to 

replacement, the inclusion of a Low Altitude Alerting System 

(LAAS) is expected to be added to the existing TPX-42 hardware. 

The two major candidates for replacing the existing TPX-42 are 

a programmable version of the TPX-42 developed for DOD and the 

ARTS II. The preferred approach is expected to be selected by 

ATF in 1978. One of the tradeoffs to be examined is the benefit 

of compatibility with existing TPx-42 units obtained by adoption 

of the programmable TPX-42 versus the benefits of standardiza­

tion obtained by adoption of the ARTS II. 
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POSSIBLE ALTERNATIVES 

Several approaches to upgrading terminal automation hardware 

are possible. One approach involves upgrading the terminal area 

ATC facilities from the top down by replacing the more sophisti­

cated ARTS IlIA with new facilities and upgrading the less 

sophisticated systems through such measures as using excess 

ARTS IlIA equipment to upgrade ARTS III equipment and then 

using excess ARTS III equipment to replace ARTS II equipments. 

A second alternative would be to upgrade the terminal f~cilities 

by replacing or augmenting facilities at each location with 

new equipment selected on a site-by-site basis. A third alter­

. native would be to ~evelop a plan for a gradual upgrading/ 

replacement program so that there would be more commonality 

among hardware (particulary displays) and software in the future 

regardless of the level of automation involved. 

Some of the considerations involved in comparing these approaches 

. are: 

1. Utilization of advanced technology in the processing 

and display areas versus perpetrating higher cost/less 

capable systems based on the ARTS III mid-60's technology. 

2. Acquisition of additional new ARTS III equipment for 

new sites may be difficult (impossible) to justify on a 

cost and performance basis. 

3. Large expansions of the limited capabilities of the 

ARTS II systems other than certain reliability and main­

tenance improvements may not be technically/economically 

feasible or operationally desirable. 
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4. Expansion possibilities of the existing TPX-42 system 

are negligible due to display limitations and the absence 

of processing. The programmable TPX-42 is not purely an 

evolutionary improvement as it requires a new display as 

well as incorporation qf a computer. 

These questions are candidates for the joint AEDjATF advanced 

automation study described in Open Item 9. 
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OPEN ITEM 15: Voice Communications Planning 

THE ASSUMPTION: 

1. Air-ground-aircommunication for the ARTCCs and major 

terminals will be upgraded in the post-1982 time period 

by implementation of the radio portion of VSCS, which would 

be referred to as RCCS. In the Near Term, RCAG tone control 

equipment for the ARTCCs will be replaced, possibly with 

a modular subsystem that would be compatible with longer 

term RCCS/VSCS designs. The FSSs, which are assumed to 

remain unconsolidated, will continue to use switching and 

control equipment bas~d on existing designs. In addition, 

the transmitters, receivers, and antenna systems at all FAA 

ground sites will be replaced with modern design equipment. 

2. Ground-ground communications would be modernized by the imple­

mentation of ground-ground portions of the VSCS system which 

would replace the WECO 300 system at ARTCCs, and the WECO 

301 system at the larger terminals. The existing small key 

systems and call distributors at FSSs would remain in place. 

3. At same smaller terminals a Small Voice Switching System 

(SVSS) will be implemented, which will provide an integrated 

radio and ground voice communications capability. 

THE OPEN QUESTION: 

1. Should the FAA design and implement a sin~le voice
 

communications switching system for ground-ground inter­


phone/intercom switching and control and air-ground-air
 

radio keying and control?
 

2. Is one system design suitable for all FAA environments 

(ARTCC, Tower/TRACON and FSS)? 
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3. Will current AAF requests to procure early improvements
 

in the radio area result in a large investment in throw
 

away equipment when a new radio voice communication system
 

is implemented?
 

4. Can AAF plans to procure interim radio communications
 

equipment be delayed until a comprehensive modernization
 

program is developed, approved, and initiated?
 

5. Can a voice communication system program be planned' to
 

expedite improvements in critical areas by designing the
 

system with modular components which can replace problem
 

elements of the present system (e.g., tone control equip­


ment replacement)?
 

THE SITUATION 

Preliminary submissions prepared for the FAA's System 

Acquisition Management process calls for a series of 

interim communications improvements to be followed by more 

extensive integrated overall system improvements. Interim 

improvements, including the modernization/replacement of 

',."UHF/VHF transmitters, receivers, and antennas, are currently
 

being accomplished. Other interim improvements such as
 

the replacement of switching equipment at smaller Towers/
 

~RACONs are being planned.
 

The integrated far term system improvement proposed in the
 

submission is referred to as the Voice Switching Control
 

System (VSCS). The VSCS is planned to be a combined air ­


ground-air and ground-ground voice switching and control
 

system for use in ARTCCs, Towers/TRACONs and FSSs. It
 

will replace the FAA radio control equipment and the
 

leased WECO 300 and 301 switching system and leased small
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key systems and call distributors. The system would also 

have provisions for remote maintenance and monitoring functions. 

As an alternative to the integrated VSCS, a modernization pro­

gram that would be restricted to independent air-ground-air 

and ground-ground portions of voice communications has been 

previously investigated. The air-ground-air portion of 

this system is referred to as a Radio Communication Control· 

.System (RRCS). This independent RCCS is planned to be a 

stored program controlled air-ground-air radio control and 

switching system for use in ARTCCs, Towers/TRACONs, and FSSs. 

It would incorporate flexible reconfiguration capability under 

automatic control and would contain advanced technical control 

features. The RCCS would replace the existing FAA owned and 

maintained electro-mechanical radio control equipment. This 

system would also have provisions for remote maintenance and 

monitoring functions. 

The FAA is currently evaluating both the integrated VSCS and 

the independent ground-ground and air-ground-air design 

concepts. Some of the factors included in this evaluation 

are implementation flexibility, technical risk and feasibility, 

costs vs benefits, and logistics. The Radio Communication 

Control System of the independent concept may have lower 

technical risk, but the potential for long term cost reduc­

tion through the VSCS concept appears attractive. Other 

questiorts that will be addressed in this evaluation include: 

•	 Are there significant development, procurement, and 

operating cost advantages in a VSCS versus a system 

based on an independent RCCS plus a separate modernized 

ground-ground voice system? 
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•	 Can a high level of commonality of hardware and soft ­

ware be provided in a VSCS which can offer significant 

benefits (e~g. logistics) over an uncombined system? 

•	 Should RCCS and VSCS include contingency provisions 

to serve the FSS system in both consolidated and 

unconsolidated configurations? An FAA decision on 

whether or not the existing extensive networks of FSS 

outlets should be consolidated into 20 major Hub 

locations is not expected before the early 1980s. 

• What	 problems are involved in replacing a leased 

ground-ground system with a purchased system? 

•	 Are requirements for the various FAA facilities such 

as ARTCCs, TRACONs, Towers, and FSSs, similar enough 

to permit one system design for all facilities? 

•	 Will the RMMS under development by AAF be compatible 

with concepts for remote maintenance and monitoring 

in an RCCS or VSCS? 

•	 Can the AAF requirement to develop an RMMS be inte­

grated into an RCCS (or VSCS) program? 
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OPEN ITEM 16:	 FSS Modernization and NADIN Communication Schedule
 
Compatib ility
 

THE ASSUMPTIONS: 

1. Implementation of NADIN I will begin in early 1981 and will 

not be operational in time to initially provide the expanded 

data communications capability required for the Modell FSS.im­

provements that will also be implemented starting in early 1981. 

I~ter1m data communication capability for FSS Model 1 will be 

provided by the Area B (ABDIS) and Service A networks, with 

NADIN I eventually replacing Area B. 

2. Implementation of NADIN II will begin in early 1982 and 

will be operational in time to provide the additional expansion 

of the data communication· capability that is needed to support 

Model 2 FSS improvements that will begin implementation in early 

1983. 

3. Implementation of NADIN III will begin in late 1982 and will 

be operational in time to provide the added data communication 

features needed to support the FSS Aviation Weather Processor 

that will become operational in early 1983. 

TIlE OPEN QUESTIONS: 

1. Should the implementation schedules of NADIN I and FSS 

Modell be brought into closer alignment, either by tightening 

the NADIN I schedule or by relaxing the FSS program schedule, 

in order to eliminate the use of temporary communications? 

2. Will later FSS and NADIN improvements be implemented on a 

schedule that permits the FSSs expanding communication require­

ments to be met by NADIN II and NADIN III? 
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THE SITUATION: 

A review of the schedules for the NADIN and FSS modernization 

projects has shown that the planning schedules for some projects 

are far more optimistic than those for other projects. 

NADIN 

The NADINproject had an approved specification in January of 

1977 and the RFP was written by February of 1977. TSARC ap­

proval to advertise for bids was granted in June 1978; however, 

the RFP will not be issued until late 1978. Additional TSARC 

approvals may be required for the NADIN II and NADIN III systems 

after an R&D effort has provided additional definition of their 

scope. 

FSS 

The FSS Modell hardware and software functional specification 

was approved by TSARC in February 1978. The Phase I RFP was 

issued in June 1978. Modell development and Model 2 design 

verification will occur in Phase I. A Phase II contract will 

result in Modell implementation and Model 2 development and 

implementation. Acquisition of Model 2 and the Aviation Weather 

Processor will require additional TSARC approvals. 

Despite the fact that the early actions for NADIN occurred al­

most a year prior to those for the FSS MOdell, the planning 

calls for the first FSS Model 1 facilities to be operational by 

early 1981, well before the NADIN I completion date of late 

1981. Since the planned FSS operational date is earlier than 

NADIN I, temporary communications have to be provided. 
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NADIN I and FSS MOdel projects are based on the assumed use of 

presently available hardware and programming structures to ful­

fill their respective system requirements. Thus, it may be 

feasible to bring these schedules into closer alignment, either 

by tightening the NADIN I schedule or by relaxing the FSS pro­

gram schedule. The result could be a cost saving resulting from 

the elimination of the temporary communication facilities. 

The implementation schedules assumed in this document. indicate 

that the implementation of subsequent NADIN and FSS improvements 

will occur in the proper sequence to satisfy the FSSs expanding 

communication requirements. However, these schedules must be 

viewed as extremely tentative due to the uncertainty of some 

technical developments, the very short implementation intervals 

assumed for NADIN I , II, and III ,and the time consuming TSARC 

approval process. Contingency plans for operation of further 

FSS enhancements have not yet been made in the event that re­

quired NADIN II and NADIN III communications are not available. 

Careful attention to retaining the required NADIN and FSS sched­

ule phasing would seem to be in order to avoid the costly use 

of interim communication approaches. 
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OPEN ITEM 17:	 Display of Digitized Surveillance Data at TRACONs 
and Towers 

THE ASSUMPTION: 

1. ASRs will be modified in the early 1980's to include an ASR 

weather channel for weather detection and processing and a 

Moving Target Detector for enhanced aircraft detection. This 

means that weather and aircraft surveillance information'wi11 

be in the form of digitized data. 

2. All-digital displays will be available at ARTS III sites 

on a schedule tha~ is compatible with displaying the digitize4 

weather 'and aircraft data starting in the early 1980's. 

3. No expansion of the digital display capability at the 

ARTS II and TPX-42 locations will be available. 

THE OPEN QUESTION: 

1. Should additional FAA action be initiated to provide for 

an expanded digital display capability at ARTS III TRACONs/ 

Towers in order for the display systems to be in place in time 

to use the digitized surveillance data expected to be available 

starting in 1982? 

2. Should plans be developed for providing enhanced digital 

display capabilities at lower activity TRACONs/TRACABs (ARTS II, 

TPX-42)? The availability of digitized weather and aircraft 

surveillance data at these locations would depend on the extent 

to which the FAA implements surveillance improvements such as 

MTD and the ASR weather channel. 

3. Is there merit in developing a common en route and terminal 

display?
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THE SITUATION 

Information available to the System Description Team indicated 

that the FAA has a number of programs planned or underway that 

address digital Tower/TRACON display systems. These systems 

are primarily considered in relation to ARTS III systems and 

include the Full Digital ARTS Displa~ (FDAD), the Tower Cab 

Digital Display (TCDD), and a number of other experimental 

systems. 

The FDAD is an experimental system being investigated by SROS 

and is planned to.have both an all-digital and a mixed digital/ 

. broadband mode. The TCDD is an all-digital display for use in 

high ambient light conditions and is being examined by SROS as 

a replacement for the current raster scan type BRITE displays 

being used in Tower Cabs and TRACABs. SROS also has other 

display systems under study including an all-digital display 

that is part of the Tampa/Sarasota research and development 

activity. Specific proposals to interface these displays with 

the improvements expected in terminal surveillance systems 

have yet to be developed. 

Plans for an expanded digital capability at ARTS II and TPX-42 

locations have yet to be made by the FAA. Some of the develop­

ment work on ARTS III associated displays may be pertinent. 

However, there are significant design differences among the 

ARTS III, ARTS II, and TPX-42 displays and their associated 

interfaces which would limit wide-spread applicability of the 

ARTS III display efforts. 

The FAA operating services have recognized the potential 

benefits of a common display for en route and terminal. The 

possible benefits include reductions in logistics, training, 

and procurement costs. 
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OPEN	 ITEM 18: Detection of Turbulence and Low Level Wind Shear 

This topic is in essence a recap of those portions of Open 

Items 5 and 6 on en route and terminal area surveillance con­

cerned with the detection of turbulence and low level wind shear. 

The purpose in preparing a separate topic paper is to present a 

consolidated picture of just the weather detection situation to 

those interested in that special subject. 

TIlE ASS UMPTIONS: 

1. No major improvements will be made in the detection of haz­

ardous weather in the Near Term ATC system configuration (i.e., 

no major improvements implemented prior to 1982 with the excep­

tion of the Low Level Wind Shear Alert System (LLWSAS». 

2. The first major improvement will start to be implemented in 

the early part of the Far Term system (1984). The first major 

improvement will be achieved by modifying both the ARSRs and 

the ASRs to include what is referred to as a separate weather 

channel. The separate weather channel is likely to include an 

MTD capability for the special processing of the returns from 

precipitation to indicate areas of heavy precipitation. In 

order to achieve this capability, all ARSRs and ASRs will be 

modified or replaced. In the case of both the ARSRs and the 

ASRs, the weather data will be two dimensional (range and 

azimuth) • 

3. The second maj or improvement will be realized by adding the 

3D weather detection c~pability, i.e., range, azimuth, and al ­

titude of turbulence and low level wind shear. For the en route 

system, the 3D capability will be realized through a joint FAA/ 

NWS/AWS program to develop and implement a Joint Use Weather 
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Radar. For the terminal area system, the 3D capab ility will be 

realized' either through a further modification to the ASRs to 

provide a 3D capability and/or through inputs from the Joint Use 

rada~s for those terminal areas where coverage from the Joint 

Use radars satisfy the terminal control requirements for detec­

ting low level wind shear as well as turbulence. 

4. The 3D weather detection system for the terminal area will 

include the capability of detecting and analyzing turbulence and 

wind shear in clear air as well as under conditions where pre­

cipitation is present. 

THE OPEN QUESTIONS:, 

1. Would it be possible, and worthwhile, to make some earlier 

modifications to the ASRs and ARSRs to improve their weather de­

tection capability as part of the Near Term ATC system configu­

ration, i.e., prior to 1983? 

2. Quantitatively, what incremental improvements in weather de­

tection can be expected through the various weather detection 

improvement programs being considered for the L-band ARSRs? the 

S-band ASRs? Are those benefits of sufficient merit to justify 

the improvements assumed in the preceding Assumption section? 

3. To what degree should the FAA development program be in­

fluenced by the tentative plans to undertake a joint FAA/NWS/ 

AWS program to develop and implement a Joint Use Weather Radar? 

4. Assuming that a joint FAA/NWS/AWS program is undertaken, to 

what degree would the performance and the coverage of such a 

radar network satisfy FAA weather surveillance requirements? 
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Conversely, what should the FAA be doing to develop, implement 

and maintain a weather detection/processing capability to sup­

plement the Joint Use Weather Radar or to be used in place of 

the joint use radar if a joint use radar is not implemented? 

5. Can the planned modifications to improve the weather surveil­

lance capabilities of the ARSRs and the ASRs be phased with plans 

to improve their capabilities for aircraft surveillance and thus 

reduce overall costs including the costs of modifying the surve:U­

lance preprocessors and possible modifications in the control 

facilities? 

6. If the need for the 3D capability in the terminal area re­

mains a Far Term requirement, should development plans include 

developing a capability for the same radar to detect clear air 

turbulence and wind shear? 

mE SITUATION: 

MOst of the open questions above are focused on uncertainties 

witlt respect to the specific program to be pursued by the FAA 

rather than the interface/integration questions that might be 

associated with a.defined course of action to develop and pro­

cure specific systems. 

Currently, the FAA (primarily AAF and ARD) is in the process of 

developing an official program plan to improve the Aviation 

Weather System, including the interface between the weather sys- . 

tem and the associated ATC facilities. The preliminary versions 

of that plan include provisions for answering most, but not all, 

of the questions posed above. The plan also identifies a number 

of actions currently underway that will lead to decisions as to 

the modifications and new facilities that will be developed and/ 
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or procured to improve the weather detection subsystems of the 

Aviation Weather System. The preliminary plan also shows that 

most of the FAA work currently underway is aimed at deciding 

what should be done rather than on the actual development of 

products that will be operationally useful. As a result, most 

of the programs to improve the weather detection and processing 'I 

capabilities at the en route and terminal area surveillance sites 

must be viewed as still in the program definition phase. Due to 

uncertainty as to the specific programs to be pursued, the assump­

tions of the System Description Team with respect to the ~ear 

Term and Far Term A,TC system configurations must be viewed as 

tenuous. 
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OPEN ITEM 19: Weather Data Dissemination 

THE ASSUMPTION: 

A Center Weather Service Unit (CWSU) will be implemented at 

each ARTCC and will receive, interpret, coordinate, and dispatch 

graphic and tabular weather data to controller operating 

positions within the ARTCC and in associated TRACONs. The 

distribution of weather data to controller positions will be 

:accomplished by TIPS for Towers!TRACONs and will be accomplished 

by ETABS for ARTCCs. In light of incomplete FAA plans for 

accomplishing the ·distribution of graphical weather data to 

controller positions, the specific devices used for distribution 

were not designated in this document. 

THE OPEN QUESTION: 

1. What specific weather data should be made available to 

ARTCC and Tower/TRACON controller positions from the Center 

Weather Service Unit (CWSU)? What communication and display 

media should be used to provide the selected tabular and 

graphical weather data. to the controller? 

.. 
2. What is the best approach to interfacing the NWS's Automa­

tion of Field Operations and Services (AFOS) weather information 

processing capability with .the FAA's ATC facilities? 
.. 

THE SITUATION: 

The April 1978 draft of the FAA Aviation Weather System Prelimi­

nary Program Plan discusses the open questions cited above as 

critical issues that must be resolved before the system described 

in their documentation can be developed. Each question is 

discussed briefly below. 
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CWSU Weather Data Disseminat~on . 

The CWSU planned for each of ~be ARTCCs is designed to serve as 

a major source of meteorologist interpreted weather data to the 

sector controllers within the ARTCC and to the controllers at 

TRACONs within the ARTCC's boundaries. At present there are 

CWSU-like installations at the Kansas City and Atlanta ARTCCs. 

Tabular data can be distributed within the ARTCC by using a 

small Computer Readout Device (CRD) located at the planning 

(D man) sector position. This.display is limited to 20 lines· 

of 25 characters per line. The Flight Strip Printer can also 

print out weather reports for selected locations. The distribu­

tion of data to TRACONs is accomplished by interphone and within 

the TRACON by electrowriters as well as interphone. Graphical 

data is reviewed in face-to-face briefings. 

The draft Weather Plan calls for the examination of the use of 

the Terminal Information Processing System (TIPS) and the 

Electronic Tabular Display Subsystem (ETABS) for the distribu­

tion of tabular weather data to TRACONs and within ARTCCs, 

respectively. If these future systems are found to be inade­

quate, then a separate special subsystem that would automatically 

collect, process, distribute and display meteorological data is 

to be considered. 

The options for displaying gra~hical weather products at the 

controller positions is much more limited. An SRDS sponsored 

study is being considered inFY'1979 that will examine ways in 

which the current ARTCC sector position PVDs can be used to 

display graphical weather intelligence. This proposed study 

would have as its objective the definition of technical 

approaches to display weather contours from National Weather 

Service Radars (WSR-57) and FAA radars (ARSR) with annotations 
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from the CWSU metero10gist. The potential uses of color for 

display of weather data may also be examined as a part of this 

study. ' 

Some'of the areas that will be examined in the evaluation of 

alternative graphical and tabular weather data dissemination 

approaches include: 

•	 What type of graphical as well as tabular data is 

useful in the direct planning of ATC clearances at 

the ARTCC and TRACON controller positions? Of 

particular in~erest is the usefulness of graphical 

3D weather surveillance data that will be available 

from NWS or Joint Use Weather Radars? 

•	 What type of data should the controller have available 

to forward to the pilot on an automatic or request 

basis? 

•	 Is the design of the ETABS engineering model, which 

permits 2 lines of 80 characters each for weather 

related data, adequate for anticipated communications1 

What expansion is possible without degrading the ETABS 

primary flight data handling capability? 

•	 Is the TIPS data communications capability between 

ARTCCs and TRACONs adequate to handle the anticipated 

volume of weather data in a timely manner? 

AFOS Interface 

The National Weather Service's AFOS is an integrated weather 

data collection, distribution and display system that is 
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expected to be operational at over 200 NWS facilities by the 

~arly 1980s. The ATCSCC and each ARTCC would have operational 

AFOS positions within their facilities and the FSSs would have 

access to AFOS data via the Aviation Weather Processor (AWP). 

The key Question is how many distinct interface points need to 

be	 established between the AFOS data network and the cited FAA 

facilities. The AFOS National Distribution Circuit is, in 

effect, a national weather data bus with all civil and most 

.military weather data for the U.S. on it. Thus, any co·nnection 

to	 this bus will permit a complete set of weather data to be 

accessed. Individual interfaces (more than 40) could be 

. established to permit timely access to data and to limit the 

undesirable effect of single point failures. 

Some of the areas that ~ll be considered in this evaluatio~are: 

•	 Cost savings of common NWS and FAA communication 

systems. 

•	 Availability and use ·of NADIN data communications 

improvements • 

•	 Growth potential of the communication media to 

provide enhanced graphical as well as tabular 

products·. 

•	 ReQuire~nts for common NWS and FAA data types, 

data formats, and communication protocol. 
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OPEN ITEM 20: Remote Maintenance and Monitoring 

THE ASSUMPTIONS: 

1•. Integrated remote maintenance and monitoring functions will 

be incorporated into the RCAG, en route surveillance, VORTAC 

and airport facilities for navigation, communications, and sur­

veillance. The Remote Maintenance Monitor System (RMMS) capa­

bilities consist of equipment monitoring and fault alarming, 

remote certification, automated record keeping, trend analysis 

and remote control of redundant units and some facility functions. 

2. The RMMS at airport facilities would utilize a special pro­

cessor to be located in the associated Tower/TRACON. For other 

facilities, the RMMS wilL utilize a dedicated processor located 

at each ARTCC. All maintenance information will be transmitted 

from the cited facilities via existing communication links to 

the processor for storage, processing, and access by technicians 

using special common terminals located either local to the ARTCC 

or at remote locations. No assumptions were made regarding how 

the RMMS data would be provided and displayed to the responsible 

technicians since FAA plans have yet to be made in these areas. 

3. The DABS and MLS systems to be installed in the Far Term 

will also incorporate RMMS functions that are compatible with 

the above concept. 

THE OPEN QUESTIONS: 

1. Is there merit in specifying common RMMS system design re­

quirements for the implementation of integrated Remote Main­

tenance Monitor Systems (RMMS) for RCAGs, en route surveillance, 

VORTAC, and airport facilities (navigation, communication, and 
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surveillance) in addition to the system compatibility require­

ments called for in the AAF Interface Control Document (ICD)? 

2. At what point should plans be developed for the remote
 

maintenance and monitoring functions to be included in imple­


mentable versions of the Microwave Landing System and the Dis­


crete Address Beacon System to insure ease of compliance with
 

the AAF leO?
 

THE SITUATION: 

The Airway Facilities Service has developed an overall remote 

.monitoring concept for FAA maintained systems. This concept 

relies on a centrally located dedicated processor at each ARTCC 

to collect, process, retrieve, and communicate systems status 

and control information ·for the facilities within each ARTCC's 

designated service area. This processor would be remotely or 

locally accessible by maintenance technicians and would utilize 

existing communication networks. An Interface Control Document 

(ICD) has been prepared to specify the form of the technical in­

terfaces between the processor and the remotely monitored fa­

cilities. Various Divisions in AAF are currently preparing 

specific plans for applying RMMS to RCAGs, en route surveillance 

sites, VORTACs, and airport facilit ies • These plans are being 

independently prepared under the general guidance of the ICD. 

The Automation Division (AAF-700) is charged with preparing a 

specification of requirements for the processor to include stor­

age size, computational speed, program language, and response 

times. 

The initial RMMS is to include functions for status monitoring
 

and alarming, certification, remote control, record keeping and
 

trend analysis. Depending on the result of studies of their
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technical feasibility and their operational desirability, other 

functions may be included. Growth potential is to be designed 

into the initial systems to accommodate diagnostics, remote 

adjustment, failure anticipation, and a problem-solutions file. 

Much of the planning of RMMS is still in the developmental stage 

with systems for VORTACs and RCAGs likely to be the first to be 

implemented. Some of the questions that will be addressed dur~ng 

RMMS planning are: 

•	 Can the RMMS data and procedures used by technicians 

that maintain several different types of facilities 

be identical for common functions? For example, the 

current general AF training philosophy is to train 

and assign technicians to maintain both navigation 

and couununications equipment. It would be highly de­

sirable for these technicians' interactions with lrnMS 

to be identical for those maintenance functions that 

are common for communications and navigation. 

•	 Should the initial RMMS installations for some facilities 

necessarily include a connection to the RMMS processor at 

the ARTCC? For example, control of many VORTAC facilities 

is currently exercised from nearby FSSs. Maintaining this 

monitoring point in Close proximity to the VORTAC location 

may be sufficient for some of the basic RMMS functions. 

Remote maintenance concepts have been planned as integral parts 

of the MLS and DABS system currently being developed by SROS. 

The MLS has had contractor developed remote maintenance systems 

fabricated and demonstrated for some MLS engineering models. 

Planning for RMMS that is compatible with the AAF Interface 
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Control Document will be undertaken as a part of the preparation 

for the nextMLS procurement. The DABS hardware currently being 

built has an integral perfonunce monitor that transmi ts system 

status to the host ATC facility. As a part of the preparation 

of "the DABS Technical Data Package, SRDS will be making some 

recollllllendat;f..ons on the types of quality of data needed for per­

fo~nce monitoring based on their experience with the engineer­

ing models. The maintenance portion of the DABS procurement 

specification will be prepared by AAF. 
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OPEN ITEM 21: Automated Flight Service Station Configuration 

THE ASSUMPTION: 

The Flight Service Station automation program will result in a 

configuration of Automated FSSs as well as a number of manual 

FSSs through the Far Term (post 1982). The Automated FSSs 

(AFSSs) will be provided centralized support by up to 20 

Flight Service Data Processing Systems (FSDPSs) collocated at 

existing ARTCCs. Each FSDPS will provide support for a number. 

of AFSSs. In the Far Term, a centralized Aviation Weather 

Processor (AWP) will process weather and aeronautical data 

received from the W~ather Message Switching Center prior to 

distribution to the FSDPSs. This data will be reformatted and 

a second data base developed with contractions expanded for 

providing direct service. to pilots or other users accessing the 

FSDPSs via Direct User Access Terminals (DUATs). Graphic 

products received at the AWP from NWS will also be maintained 

and edited at the AWP prior to distribution to the FSDPSs. 

Each FSDPS will, additionally, receive radar images from up 

to 13 radar sites (FAA or NWS). Graphic products and radar 

images will be redistributed to the AFSSs for quick availability 

to the specialists at the AFSSs. 

THE OPEN QUESTION: 

1. Should the Automated Flight Service Stations (AFSSs) be 

consolidated at the ARTCCs along with the FSDPSs? 

2. Should all Flight Service Stations, inclUding the part­

time and manual Flight Service Stations be included in that 

consolidation? 

3. What is the optimum scheduling of any consolidation considering 

the impacts on interfacing systems, the political and human 
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considerations, the manning and training requirements, and long 

lead-time items? 

4. What actions can be taken in the meantime to retain viable 

options until 1982-1983? 

THE SITUATION: 

The Master Plan for the Flight Service Station Automation Prq­

~ram presents two possible configurations for the Flight. 

Service Information System. Under one configuration up to 20 

Flight Service Data. Processing Systems are collocated at existing 

ARTCCs to serve AFSSs. This configuration is the one described 

above under THE ASSUMPTION and used as the basis for the pre­

sentation in this document. It is the one currently being 

planned for implementation. Under the alternate configuration, 

the Automated Flight Service Statjons are also consolidated at 

the FSDPS locations to form Flight Service Hubs. Additional 

consolidation of the manual and part-time FSSs could also occur. 

However, the decision on consolidation will be made by 1983. 

Because of potential impacts on interfacing systems, it is 

important that potential impacts and lead-time problems be 

identified in advance in order to minimize the expense and 

difficulty of adjusting to the final configuration. Thefo1­

lowing items summarize the situation: 

1. Under current planning the decision to consolidate 

will be made by 1983. 

2. Additional programs that need to be considered and 

monitored in the meantime because of an actual or 

potential functional interface with the Flight Service 

Automation System (FSAS) include: NADIN, RCCS, Ground­

Ground Voice Communications, and RMMS. 
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3. In the case of NADIN, data loads may be affected by the 

final FSAS configuration decided on and may cause revisions 

to the NADIN network. 

4. In the case of RCCS, the nature of the requirement 

remains to be specified. Under the current plan with the 

unconsolidated FSAS, the RCCS capability is not included. 

Depending on the degree of consolidation, the sizing-of. 

the RCCS capability may vary. Also, the DF modifieation 

scheduling needs to be reviewed to assure the provision 

of digital bearing information via the RCCS. 

5. Planning and implementation specifics of improvements 

to Ground-Ground Voice Communications System (e.g., VSCS) 

will also be impacted by the configuration of the FSAS 

that results from the consolidation decision. 

6. RMMS specifics will also be impacted by the FSAS 

configuration and potential changes resulting from con­

solidation. 

7. Additionally, functional changes to the FSAS that 

could be considered in a consolidated system include such 

things as the availability of PVD displays, the interaction 

between the Center Weather Service Unit (CWSU) called out 

in the Aviation Weather 'Plan and the EFAS function in the 

FSAS. 

8. If consolidation is decided on, building plans, per­

sonnel actions (manning requirements, relocations, training, 

etc.) and detailed transition plans need to be developed. 
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OPEN ITEM 22:	 Evolution of the ATC System to Include Automated En 
ROll te ATC (AERA) 

In general, the Open Items cited in this report involved improve­

ments which were considered as being well along in the develop­

ment cycle and, if successful, were likely to be implemented as 

part of the operational ATC system in what was defined as either 

the Near Term or the Far Term configurations. Automated En Route 

Automat ion (AERA) was not included in the Far Term configurat ion 

due to the fact that it is still considered to be a long range" 

advanced development program. AERA is, however, a high priority 

program within the FAA and could be scheduled to be implemented 

as part of the ATC system by the late 1980's. As a result, OSEM 

has decided that it is time to start identifying the interface/ 

integration problems that are likely to be encountered in the 

introduction of the AERA 'concept into the operational ATC system 

and to begin some of the preliminary planning as to how those' 

problems can be resolved. This Open Item is established in re­

sponse to OSEM's request. 

THE ASSUMPTIONS: 

1. AERA will be operationally integrated into the en route ATC 

system after the "Far Term" configuration described in this 

document has been implemented. This means that AERA will be 

introduced into an en route system where En Route Metering, 

Flight Plan Conflict Probe, Conflict Alert, Conflict Resolu­

tion, and automated interfaces with terminal automation facili ­

ties have already been successfully implemented and are available 

as aids to the controller. (This presupposes that the current 

E&D programs will be successful and produce products that will 

be implemented.) 
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2. There will be a transition period when the en route data 

. processing and display complex must be able to perform all the 

functions ascribed to the "Far Term Configuration" plus the 

functions to be automated byAERA. 

3. After the transition period,some of the functions ascribed 

to the "Far Term Configuration" will be assumed by the AERA pro­

grams while other functions of the "Far Term Configuration" will 

be retained. For example, AERA may provide all the assistance 

needed with respect to En Route Metering and Flight Plan Conflict 

Probe and thus eliminate the need for retaining the En Route Me­

tering and Flight Plan Conflict Probe as initially developed for 

NAS Stage A in theopre-AERA period. On the other hand, the Con­

flict Alert and Conflict Resolution capabilities developed for 

NAS Stage A in the pre-AERA period may be retained in order to 

provide the alert/resolution signals to the controller for those 

hopefully infrequent occasions where controller intervention is 

required to avoid violation of separation standards. This is 

merely an illustration of some of the things which will need to 

be considered during the integration of AERA capabilities as a 

part of the overall en route control system. If such an inte­

gration takes place, there seems to be at least a reasonable 

chance that the total requirements for en route data processing 

and display may be less demanding after the transition phase 

than during the transition phase. 

4. Sometime during the 1985-1995 time frame, the FAA will be re­

placing the current NAS Stage A data processing and display sys­

tems with the next generation equipment. Implementation of AERA 

will take place during that same time frame. The FAA will time 

phase the implementation of AERA with the introduction of new 

data processing and display systems as part of a total program 

that will not adversely affect system operations and will at the 

same time minimize the costs of implementing AERA. 
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THE QUESTIONS: 

1. What functions will be performed by AERA.? 

2. Which of the functions in software currently being performed 

by NAS Stage A, or planned as additions to NAS Stage A, will con­

tinue to be performed during the transition to the AERA capability? 

Which ones will be retained in the post-AERA system to supplement 

the AERA capabilities? 

3. How will the role of the controller change with the introduc­

tion of AERA and how will the transition be made from the pre­

AERA to the post-AERA period? 

4. What are the facility (hardware/software) implications of 2. 

and 3. above? 

5. What changes/additions to avionics processing and displays 

. and to cockpit procedures will be needed in order to maximize 

the benefits to be obtained from the AERA capabilities? 

THE SITUATION: 

Fundamentally, AERA can be viewed as a new capability that can 

be added to an existing en route control system to fully auto­

mate some of the controller functions. This is in contrast to 

today's NAS Stage A which provides semi-automated aids to the 

controller and makes it easier for him to carry out the control 

functions. Thus, AERA will, for the first time, place the con­

troller in the position of intervening in the actual control 

process only when situations arise that cannot be accommodated 

by AERA. 
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The basic capabilities of AERA include projecting the flight
 

path of IFR aircraft forward in time in both the horizontal
 

.and vertical planes; determining what and when changes need to 

be made to flight plan clearances in order to insure that the 

aircraft movements are conflict free and metered (when required) 

via fuel efficient paths; sending the changes in the flight plan 

clearance directly to the aircraft and updating the flight clear­

ance plans resident within the ATC system based on flight pro~ 

gress. The controller's role has yet to be fully defined but 

responsibilities will include monitoring of overall system per­

formance, intervenin~ to examine and resolve special situations 

as called for, and continuing the control of aircraft that either 

are not equipped to receive the AERA messages automatically or 

are not flying under AERA control. 

For those familiar with the objectives of the En Route Metering 

and Flight Plan Conflict Probe programs to improve the current 

NAS Stage A capabilities (see Open Item 1), AERA may be viewed 

as roughly analogous to an integration and automation of the 

functions to be performed by those programs plus the functions 

to be performed by the controller in using those programs. That 

analogy is a gross understatement of the capabilities and sophis­

tication of the AERA system but should be of some help in pro­

viding a better understanding of the basic role of AERA. 

To date, the AERA project has concentrated on designing computer 

algorithms and demonstrating their feasibility by applying the 

algorithms to a simulation of an existing en route sector (Front 

Royal). This work has progressed to the point where a computer 

simulation has been developed to delOOnstrate how the computer 

algorithms work in the control of air traffic. A planned major 
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milestone downstream in the program will be to conduct a demon­

stration of the system in a situation that approximates a realis­

tic control environment. In such a denonstrat ion , AERA would 

receive information from the existing en route system and would 

be operated in parallel, with NAS using real time target data. 

That demonstration would also be used to explore interface/inte­

gration problems including changes in the role of the controller 

that will take place when AERA becomes operational. 

Some of the problems that will be encountered in the integration 

of AERA into the operational system have been thought about and 

discussed among th~ project engineers as part of the development 

work done to date. There has not, however, been any deliberate 

attempt to identify future interface/integration problems that 

are likely to be encountered and to study how those problems 

might best be resolved. Basically, the interface/integration 

problems are expected to fall within the following categories: 

1. The changing role of the controller and his control 

team. 

2. The delineation of the specific functions to be per­

formed by AERA and the functions to be performed by the 

balance of the en route ATC system. 

3. The changes to en route hardware/software that will be 

needed to support AERA and the other en route functions. 

4. The definition of the impact of AERA will have on air­

craft avionics if full productivity benefits are to be 

realized. 
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5. The definition as to how the AERA and the en route ATC 

system should be configured and used during·the transition 
-_/
 

period where controllers will be using the existing system
 

in parallel with AERA.
 

As a result of recent OSEM/Metrek reviews of the AERA program, 

studies have been initiated on the role of the controller in the 

AERA time period (Category 1 above) •. One paper has been prepared 

by the Metrek AERA Proj ect Manager on a "Proposed Apprqach for 

the Division of Tasks Between the Controller and AERA and Intro­

duction of Some Controller as a Manager Concepts." This paper 

will be used as a strawman in developing concepts to be evaluated 

during future offline demonstrations of AERA working in parallel 

with NAS Stage A. 

Concepts exist as to how the interface/integration problems 

listed above might be resolved but there is no specific work 

underway at the moment to define the preferred solution. Since 

the implementation of AERA is not anticipated until the 1990 

time period, there appears ample time to develop the detailed 

solutions prior to final decisions on implementation. It may 

not, however, be to early to consider the potential future im­

pact of AERA in long range studies such as the studies currently 

underway for replacing the data processing and display subsys­

tems of NAS Stage A (see Open Item 9). 
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OPEN ITEM 23: Future Navigation 

THE ASSUMPTION: 

1. The primary navigation system will be VOR-DME until at 

least 1995 for the national airspace. 

2. Other systems such as Loran-C, OMEGA, and GPS will be 

certified as supplements to VOR-DME in order to meet needs 

not satisfied by V.OR-DME • 

THE OPEN QUESTIONS: 

1. What will replace VOR-DME if it needs to be replaced to 

meet aviation navigation requirements and when will the 

replacement be necessary? 

2. What is the most economical navigation system for 

aviation? For all users? 

3. What are the roles of Loran-C, OMEGA, VLF Communications, 

and GPS in civil aviation navigation? 

THE SITUATI ON : 

At this time, the FAA is being requested by several external 

groups to certify OMEGA and Loran-C as supplements to the 

VOR-DME system and in the case of Loran-C as a replacement 

for VOR-DME. In addition, there is some external interest 

in endorsing the experimental NAVSTAR/GPS program as the 

replacement for VOR-DME at an early time. 

Before VOR-DME is supplemented and/or replaced, several 

questions must be answered about transition periods, systems 

compatibility to operate in the Same ATC system at the same 

time, user equipment costs, system availability, etc. These 
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and other navigation problems are now being analyzed by FAA 

with definite answers expected in the mid 1980's. 
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SYSTEM INTERFACE ADJUSTMENTS
 



Interfac. Adjuatllant Itell 

A. Int.rfac. Adju.tIIent It. ,l!;xcnange OJ: \"()nJ:~~Ct; IU.t:I:n... - II.lAI B2-1 
(lAI) R_ tion between Facilities RuMer 

C. Location of Probl. ..1f) Sp.cific problm b.tw.... (> Specific probI.. "ithiD a (> C.n.ral .y.t. conc.na, 
. sp.cific system .l.....te spacific sy.telll eleIII.Dt 

By.t_ aI_nt or portion involv.d in probI. Oth.r .y.t. aI_nt or portion involv.d in probI.I
 
ARTCC	 TRACON/TRACAB (ARTS III) 

D.	 VaUdity of ,robI., (> VaUdity not d.t.min.d (> VaUd (> Rot valid
 
ror "hat tiM period?
 

E. Description (Current dtuation or future e1tuation a. curr.ntly planned. What chans" are rec_nd~?) 

In the future, it may be desirable to exchange Conflict A~ert and 
Conflict Resolution Advisory information between facilities (ARTCC 
and ARTCC; ARTCC and TRACON). This would be done so that both 
facilities could have the s~ conflict information for aircraft 
that are at, or near~ the boundary between the two facilities. As 
currently performed, the Conflict Alert function at one facility 
~ght declare an alert for a pair of aircraft, but the Conflict 
~lert function at the adjacent facility might not declare 'an alert 
~til a later time, or might not declare an alert at all. This 
could occur because of differences in scan rates, separation 
~tandards, conflict alert Slgori thIDs, and use or non-use of flight 
intent data. Similarly, in the future, one facility might provide 
~ Conflict Resolution Advisory before another facility, and the 
~aneuvers recommended in the two advisories might not be the same. 

r. SUBS••t.d ~ 

Considering the lack of common conflict information, it may 
be desirable to exchange such information between adjacent 
facilities. 

c. Typ. of Probl_ 

n Op.rational IncOllpstibiUcy n Technical IncOllpatibiUtJ n Till.-Phadns Difficulty 
n Operational In.ffici.ncy n Technical In.fficiaDCJ n Lack of Definition 

Operational Inadequacy. (> T.chnical Inad.quacy <)~ 

B. Ref.r.nc. Dec".Dt 

J. Reuru 

(continu. on .eparate .haete) 

K. Origin of the Int.rfac. Adju.taent It... R_: PaulO. Dodge Da••: 
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I"terfece Adjuat.ent Ite. 

'A. Interfece Adjuatllent It_	 IB.uI B2-2(IA!) R_ Communication between DARC and CCC RUliber 

C. LoceUon of Probl_ 
(> Specific probl... betweeD (j) Specific probl... wfthlD • (> Cener.l ayat.. concerD 

.pec1fic .yatell ele.enta .pacific ayat... al.eDt
 
System el_nt or porUon involved in probla
 I D~~~r (:;T~l;)nt or ,orUon involved in probla 

CCC (ARTeC) 
D. VaUd1ty of !'robl.: C) VaUd1ty not detem1ned (j) Valtd (> Not valtd

For wh.t	 Ume period? ­
As lon2 as the current lv-planned DARC and CCC function together. 

E. Description (Current situation or future situation as currently planned. What changes are recOlllllH!nded?) 
DARC will be able to receive messages from the CCC, but, will not 
be able to send messages to the CCC. DARC should at least be 
able to send messages to the CCC that would: (1) request recon­
stitution of its dat.;J. base, and (2) transfer its contro11er­
updated data to the CCC when the flow of surveillance data can 
be resumed through the' primary channel. 

F. Suggested m!2!!!.
 
Determine what changes would be required in CCC software, DARC
 
hardware, messages, and message protocol in order to provide
 
two-way communication. 

G.	 Type of 'robla 
Oper.Uonal IncOlllpat1b1l1t, n Technical Inc"",p.t1bllity C> Ti.e-Phaa1~ Difficulty

~~ OperaUonal lneff1c1enC)' (> Technical Ineffic1enc, n L.ck of Definition 
(> OperaUonal Inadequac, () Technical lnadequ.c, (> 

H. Reference Doc..ent 

J • .....rke 

(continue on aeparate ah.eta) 

K. Origin of the Interf.ce Adjuat.ent It.... I_, PaulO. Dodge Datel 
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Interface Adjuatment Ite. 

A.	 Int.rhc. Adjllu••nt It_ Three-Dimensional Weather J.ntertace .B.UI
 
(lAI) 11_ with En Route Facilitv
 .......~
 

C.	 LocaUOD of Probl_ 
<) Sp.cific problem b.tw.... ~) Specific problem wtthiD • 0specific .ystell eIem.nu specific .y.tem eI••Dt 
Syst. el_nt or porUon involved in proble I Other syst. element or porUon 

B2-3

Cen.r.l .y.t.. concllro

of bright-

involv." in proble 
ARTCC 

D. Validity of frobl.: @ Validity not determined ,0 Valid <) Npt val1d
For what time period? 

E.	 Description (Current situation or future situation 8. currently planned. Wh"t changes ar. rec_nded?) 

digitized weather data will be provided'toIn'the Far Term, 
ARTCCs. The data will have altitudes associated with it, and 

thus will be three-dimensional. However, the manner in which 

the data is to be displayed on PVDs has not as yet been deter­

mined. 

The weather should be displayed in a manner that will make it 

most useful to controllers. The use of various levels 

various colors, or other available techniques should beness, 
considered. 

F.	 SugGeated .!U!!!!!!. 

Investigate requirements and prepare plans for conceptual and 

developmental work in this area. 

G.	 Type of Proble 
C) Operational Incompatibility C) Technical Incompatibiltty n Time-Phaaing Difficulty

Operational Ineffici.ncy n Technical Inefficiency (~ Lack of Definitionn 
(>	 Operational Inadequacy (> T.chnical Inadequacy (> 

H.	 RefeTence Doc..-eDt 

J.	 lleIIarka 

(continue on separate sh••ta) 

K.	 Origin of the Interhce Adjustment Item. N_:Paul o. Dodge Dacal 
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Interface Aeljuatment Item 

A.	 InurfaceAdjuatment It. ·flJ.ree-l'!mens:l.onal Weatner Interrace
 
(IAI) N_ with ARTS III
 

C.	 Location of 'robI_ 
e)	 Specific problem betveell ~) Specific probl... vl thill a (>
 

specific .yatell ele••nt. specific ayat ... el.ellt
 

5yst... element Dr portion involveel in probl_ Other syat... el.ent or portion involveel 

TRACON (ARTS III)	 I 
D.	 Vslielity of frobI ... : VaUelity not eletermineel (> VaUeI~ For what tilbe per loci? 

E.	 Description (Current situation or future situation as currently planned. Whot changee 

In	 the Far Term, digitized weather data will be provided, to 

III TRACONs. The data will have altitudes associated with it, 

and thus will be three-dimensional. However, the manner 

the data is to be displayed on PVDs has not as yet been 
mined. 

The weather should be displayed in a manner that will make it 

most useful to controllers. The use of various levels of bright­

ness, various colors, or other available techniques should be 

considered. 

F.	 Suggeateel m!!!!!! 

Investigate requirements and prepare plans for conceptual and
 

developmental work in this area.
 

c.	 Type of 'robl_ 

e) Operstional Incompatibility C> Techn,lcal IncCllllpstibil1t, C>
 
C> Operstlonal Inefficiency (-) Technlcal Inefficiency (X)

e) Operational Inadequacy (> Technical Inaelequacy (>
 

H.	 Reference Doc..ent 

J.	 Reaarlta 

(continue on separate sheeta) 

K.	 Orlgln of the Interface Adjustment It.... N_: PaulO. Dodge Date: 

.B.lAI B3-1lIumber 

Ceneral .yet.. concern. 

in probl_ 

(> Not v~UeI 

are rec_neleel?') 

ARTS 

in which 
deter­

Time-'haainc Difficulty 
Lack of DeUnitiDll 
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I~terface Adjuetment Ite. 

Interface Adjua(rent It! I~NaJ.. ~fl En ~~~e ~n" I; ct tMert II. lAI . A. 
(1AI) 1_ an Con 1 ct solut on A v ory· AlgorJ.t InS luaber B3-2 

C. Location of Probl_ . 
~)	 Specific probI... betv.eD <) SpeciUc probl.. vltltiD a <) Ceneral .yst... concerra 

specific ayatell el...ente specific eyet... el....Dt 

Syst... el....nt or portion involved in probl_ I Otlter sy.t.. element or portion involved In probl_ 

ARTS III	 ARTCC 
D. Validity of !'robl..: <) Validity not determined Valid <) Not valid~ For vhat tilDe period? 

E. Description (Current situation or future situation ae currently planned. What cltangee are recOOllll8nded?) 

For·aircraft that are near facility .boundaries (ARTCC-TRACON) , 
differences in Conflict Alert and Conflict Resolution Advisory 
algorithms between the terminal and en route systems will cause 
false alerts, no alerts, late' alerts, or different recommended 
maneuvers for one facility in relation to another. This can be 
confusing to controllers. Algorithm differences can be caused 
by differences in scan rates, separation standards, and ~e or 
non-use of available flight intent data. 

For ai rcraft that are near boundarieS between En Route and Ter­
ininal areas, the terminal and en route conflict algorithms should 
be adj usted so as to provide consistent results that are not con­
fusing to controllers. 

r. Suggeet.d .!S.!!2!!! 

Investigate feasibility of adjusting conflict algorithms to 
boundary situations. 

G. Type of Probl.. 

n	 Operational IncOllpatiblllty (~ Technical InCOllpatibllit, n Tille-Phasing Difficul ty 
n	 Operational Inefficiency . n Technical Inefficiency n Lack of DeUnitiOll 
<)	 Operational Inadequacy <) Technical Inadequacy <) 

H. Reference Doc.eat 

J. R...arks 

(continue on .eparate eheete) 

K. Origin of the Interface Adjuet.ent It.... 1_:Paul O. Dod2e Date: 
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I"terface AdjuatlDant Ite. 

A.	 Interface Adjuataien:It- II.lAI
(IAI) H_ ARTCC FSH-AFSS PlREP Acauisition Coordination H~.rB6-l 

c.	 Location of 'robl_ .i) Specific probl... between (> Specific probl.. wi thiD a (> Ceneral ayata co!\Cem
specific ayatell de.enU apecific ayet.. d.ent 

Flrah- e~nt or pjf;ti)'n t'fmr.1 in Fobl- I, Other ayet.. ¥"""'¥f'!c!°T.CiOn tDvolrd en nfbl" 
g t e~~.fn~t- <:0..... <:~ (A'F~~) Air Route ra on rO(A1);",.~r 

D.	 Validity of !,robles: (> Validity nllt deutllined (> Valid (> Hot valid
For what tilDe period? 

E.	 Description (Current aituation or futur~ situation .s currently planned. What changea are recOllllllended?) 
There is no automated interface between the ARTCC and the AFSS 
in the Flight Service Station Model 2 Specification or in the 
Flight Service Station Automation Program Master Plan for PlREP 
acquisition. llowever the FS5 System Description shows such an 
interface and the draft AAT requirement document lists it as a 
requirement. 

The exact nature of the interface is dependent to some extent on 
whether or not consolidation takes place along with collocation. 
For example, if consolidation at the FSH takes place along with 
collocation at an ARTCC location, the provision of a "see-all" 
Plan View Display is a feasl.b1e way to get the capability. 

F.	 Suggested action. 

Once the decision on consolidation is made, review the require­
ment and select from alternative methods of providing the 
automated ARTCC/FSH-AFSS interface. 

G.	 Type of Probl.. 
n Operational IncOllpatib1l1ty n Technical IncOllpatibility n TilDe-Phaains Difficultyn	 Operational Inefficiency n Technical InefficiencY db Lack of DefiDitiDll 
(>	 Operational Inadequacy (> Technical Inadequacy (> 

H.	 Reference Doc..-ent 

6-1, 6-2, 6-3, 6-4, 6-9 

J.	 lteIIarks 

(continue on separate sheeta) 

K.	 Origin of the Interface Adjuat..ent Ites. w. Potter11_: F. Dace: 
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l:tterface Adjustment Ite. 

A. 

C. 

D. 

E. 

F. 

G. 

H. 

J. 

K. 

Interface Adju.t.ent It:j II. lAI 
(IAI) N_ RCCS FSH-AFSS Interface NUllber B6-2 

Loc.tion of Probl_ 

Ii) SpeclUc problem betw.... 
. 

<) Spec1flc proble. wlt"ln a <) Cenerel syst.. concern 
specific systell ele.ente .pec1flc .y.t.... el....nt. 

Sy.tem el.-nt or{Orti0Hla;o(y§a~probl_ ] Ifthdi SYS(!( elellent,orarron lnvtved tn ~rl-a 0 onFlight S,;r~ ce 11"U or ( I) ommun1c ons r 
~li~h Serv.Sta. AFS '-Ur'I'c::.l 

VaI1dlty of rroblem: <) VaI1dlty not detemlned (> Val1d (> Not val1d
 
For what ti~ perlod?
 

Description (Current situation or future situation as currently plenned. What ch.nge. are recalllllende.d?) 

An RCCS facility is not included in the Flight Service Station 
Model 2 Specification, although it is shown in the Master Plan 
under the consolidation approach. Because of the uncertainty 
about consolidation and the .potential range of consolidation 
possibilities, the interface cannot be specifically defined or 
sized at this time si.nce the sizing of the RCCS equipment is 
in part a function of a matrix defined by the number 0 f 
specialist consoles in the Flight Service Station and the 
number of NAVAIDS included. 

Sugg..ted~ 

Until the decision on consolidation is made, RCCS must proceed 
in a way to be adaptable to the possible range in loading 
requirements for FSS support. 

Type of Problem 

n Operetional IncompatiblI1ty C> Technlcal IncOlllpatlbUity n Tt.e~Phas1ng DifUculty
 
n Operetlonal InefUclency n Technical Inefflciellcy K"> Lack of DaUnl tiOD
 
(> Operatlonal Inadequacy· (> Technlcal Inadequacy (>
 

Reference Doc..-ent 

6-1, 6-3, 6-4 

Rearks 

(continue on separate sheete) 

Orlgln of the Interface Adjust_nt It... N_, W. F. Potter Date: 
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Interface Adjuatment lte. 

A.	 Interface Adjustment 161, /
(lAI) N_ AV-AW FSDPS Interface	 I B'~berB6-3 

c.	 Location .of Probla 
(~)	 Specific problem betw.en . 

(> Specific problem within a (> Ceneral syatem concern 
specific system elements spedfic system el....nt 

Frrghe"S~rOvfc~iobU'fo~v'1't'bc~§!ingI Other syst... element or portion involved in probla 

~ FSniJS) 

D. Validity of !,robla: (>	 Validity not determin.d (> Valid (> Not valid
For what tilDe period? 

E.	 Descriptiun (Current situation or future situation as currently planned. What changes are recOlll1Dt!nded?) 
an the Aviation AutomatedThe· requirement for interface with 

Weather Observation System (AV-AWOS) is shown in the Flight 

Service Station Model 2 Specification, but the details of the 

interface are not yet· known •. Since AV-AWOS is currently under 

development by the National Weather Service at this time, the 
resultant hardware, software or informationexact nature of the
 

content is unknown.
 

F.	 Suggested ~ 

Continue to monitor the AV-AWOS effort so that Flight Service 

Station requirements will be considered in the design of the
 

interface.
 

G.	 Type of Probl.. 
n Operational Incompatibility n Technical IncOlllpatibility n Tillie-Phasing Difficultyn	 Operational Ineffidency n Technical Ineffid.ncy Lack of Definition 
<)	 Operational Inadequacy (> Technical Inadequacy ~~ 

H.	 Reference Document 

6-1, 6-3, 6-4, 6-6 

J.	 Raarks 

(continue on separate sheets) 

K.	 Origin of the Interface Adjustment It... N_: W. F. Potter Dat.: 
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I"cerface Adjuac •• llt It •• 

A.	 Interfac. Adju.~ ...t I~~ 
(lAI) M__C;: -- RAdAr ­

C.	 LocaUClft of 'robl_ 
~)	 Specific probl.. b.w.... . 

(> Specific probl.. with!1I a 
.pecific .y.tee el....nt. .peciUc .y.t...l••lIt 

Ff:lgne~~triJ:LP~~i'T>!!~V1~&~~'llrtng I Other .y.t. al..ent or porUon involved in probl_ 
Svstem (FSDPS) Radar (Surveillance) 

D.	 Validity of frobl..: (> Validity not deureinad (> ValidFor what U.. period! 

E.	 DescripUon (Curr.nt dtuation or future dtuation a. curr.ntly pl.M.d. 

An int~rface between each FSDPS and Up. to 13 FAA 
providing digitized weather inputs is planned for
 
Model 2 specification and in the Automation Master Plan.
 
If a potential joint FAA/NWS/Air Force effort to
 
development of a new dopp1~r weather radar which
 
turbulence as well as precipitation is successful,
 
froln these radars to the Flight Service Stations should be
 
considered.
 

r.	 SUSll..t.d~ 

When-the results of the doppler radar development
 
consider the capability for FSS use.
 

G.	 Type of 'robl_ 
n Operational IlIcOlllpaUbillty n Technical IncoapaUbllity C> n	 OperaUonal Inefficiency n Technical In.ffici.ncy n qp	 Operational In.dequ.cy (> Technical In.dequacy (> 

H.	 Ref.rellee Doc.eat 

6-1, 6-3, 6-4, 6-6 

J.	 Ilaerka 

(contillue all eepar':te .h.eu) 

K.	 Origin of the Int.rf.ce Adju.t.....t It... M_: W. F. Dac.,Potter 

.1.1A1
M_eI'B6-4 

(> Cen.ral ay.t_ concan 

Site 

(> Mot valid 

lIhut chellS" ere rec_ndad?) 
or NWS radars 
in the FSS 

support the 
could detect 

support 

are available, 

Tue-Ph.dlll Difficulty
Lack of DaUniUoa 
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Interface Adjult .. ant Ite. 

. A. Interface Adjuat..ent It_ 
(IAI) H_ AWP-WMSC Combined Function 

C. Location of Proble. .
c;ii)	 .SpeciUc probl... bl!tween c;ii) Specific probl... wHhill • <)
 

specific Iystell ell!lIenU specific oy.eea d,-.Ilt
 

Syst ... delll!llt or portion iIlvolvl!d in probl_ 

AWP, WMSC	 Those interfacing with AWP 
D.	 Validity of frable, (> Validity not detel'Olined (> VIlid
 

For wblt time period?
 

E. Description (Current situation or future situation al currently planned. \/hat chlnSeI 

The WMSC is a data collection and distribution system which
 
provides on line storage,maintenance and retrieval of weather
 
data and NOTAMs. It provides the single NATCOM function not
 
replaced by NADIN. A plan t·o provide WMSC functions
 
AWP (NADIN location) .sites is under development by AAT.
 
implemented it will result in a
 
in the 1983-1984 time frame. Potential impacts include:.
 
revised Model 2 FSDPS and AWP
 
specifications for all those agencies currently interfacing
 
with a single WMSC.
 

r. Suggested .!S.!!2!!!. 

Identify specific impacts and changing requirements for Model 2 
FSDPSs, AWP and other users and sources 

G. Type of ProbI_ 

n Operotional Incompatibility C> Tecbnical Incompatibility n
n Operational Inefficie....,. n Technical Inefficiency K>

(> Operational Inadequacy (> Technical Inadequatly (>
 

H. Reference Doclaent 

Briefing Memo, AAT to Administrator, dated Aug. 10, 1978
 
References: 6-3, 6-4
 

:1. R..arka 

(colltinue all aeparate abeeta) 

K. Origin of the Interface Adjuat..ent It.. H_: W. F. Potter Dace: 

lB. IAI 
NUIlbor B6-S 

Cener.l .yat.. concera

I Otber syate et"""'"t or portion involved in probl_ 

or WMSC 

<) Hot valid 

are recOllllllended1) 

at two 
If 

combined AWP!WMSC being installed 

specifications, revised interface 

for the existing WMSC. 

Ti1De.Pbasina Difficulty 
Lack of Definition 
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Interface Adjuataant Itea 

A.	 Interface Adjuataent It_ n-ata !,'.10W JSetween t;n Koute l,;OmputerSII.1Al 
(IAI) 1_ vi $I NADIN 1I........B9-1 

C.	 Location of 1'1'01>1. .
(>	 Specific probl.... between ~> Specific problem within a (> Ceneral ayet.. concer1\ 

specific .yatel'D ele.ent. apecific ayatell eleaent 

Syatea e1....nt or portion involved in probl_ Other ayatea el......nt or portion involved in problem 

NADIN	 I ARTCC 
D.	 Validity of "rob1.: (> Validity not determined Valid (> Mot valid~>

For what time period? Near Term & Far Term 
1;.	 Description (Current situation or future ettuation aa currently planned. What changee are rec_nded?) 

Data interchange between en route computers will be via
 
NADIN, rather than via dedicated channels.
 

An alternative is to continue use of the current interface, 
using dedicated 2400. bps circuits. 

r.	 Suunted ~ 

A study or test should be conducted to determine if NADIN 
can provide acceptable response times for critical messages 
between en route computers. 

c.	 Type of Probl. 

C> Operational Incompatibility n Technical Incompatibility C> nae-Phasina Difficu'lty 
n Operational Inefficiency, C> Technical Inefficiency n Laclt of Definitioa 
(> Operational Inadequacy (> Technical Inadequacy (it	 Operation~~Uncertaint 

B. Reference Doc.-eat 

FAA-E-2661, FAA Specification, National Airspace Data 
Interchange Network (NADIN) 

J.	 Reaaru 

(continue on aeparate aheets> 

K.	 Origin of the Interface Adjuataent It•• 1_: J. C. Fowlkes Date: 
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Interface Adjuatllent Item 

A. 

C. 

D. 

E. 

F. 

G. 

H. 

J. 

K. 

Interface Adjuatllent It. 
(lAI) N_ Data Link Rate to ARTCC	 I B'~~er B9-2 

LocatiOD of Probl_ . 
~) . Specific probl"", bet....n (> Specific problem ..ithin a (> Ceoe".1 .yat.. concern 

- specific system element. specific .yet_ el••at 

Syat... el_nt or portion involved in probl_ Other syetem element or portion involved in probl_ 

Data Link (DABS)	 9020I 
Validity of rrobla: (> Validity not detemined I{) Valid (> Not valid
 

For ..hat time period?
 
Far Term 

Description (Current aituation or future aituation a. currently planned. What changee are recOlDllended1) 

Connnunications from a Data Link .at a DABS site to an ARTCC will 
be via one 4800 bps channel. 

Suggeated !£!!2!!! 

The data rate, 4800 bps, should be verified. The rate was 
chosen without any analytical basis. 

Type of Problem 

(')	 Operational Incompatibillty n Technical Inccnpatibility n Time-Pha.ina Difficulty
 
Ope rat ional Inefficiancy n Technical Inafficiency n
 taCk f,.f ~fin~:eODl:l	 Operational Inadequacy (> Technical Inadequacy (Jt ec n1Ca 

Uncertaintv 
RefeTence DocUllent 

NA 

Remarlta 

(continue on separate sheets) 

Origin of the Interface Adjuatment Item. Name: J. C. Fowlkes Date: 
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A. 

c. 

D. 

E. 

F. 

G. 

R. 

J. 

K. 

I " t I' r f a c I' A d j u at. I' n tIt· I' • 

Interface Adjun.ent It_(IAl) __ Redundant Data Link Channel to ARTCC .1.~b'" B9-3 

Locati",,· of hobl_ . 
~)	 Specific problem between <) 5p.cific problem within a <) c:anual aynem coneen 

apecific ayat... elemente apecific ayatem· el..ent 

5yat.. elemant or portion involved in probl_ I Other ayat.. element or portion involved in probl_ 

Data Link (DABS)	 9020 
Validity of I'roblem, <) Validity not d.termined ~) Valid <) Not valid
 

For what time period'
 
Far Term 

Description (Current aituation or future aituation aa currently plann.d. What chang.a are rec_n'.') 

A redundant 4800 bps channel will be provided from Data Link 
(DABS) to an ARTCC. 

Suggeate' ~ 

The need for a redundant channel should be verified. 

Typl! of Problem 

n Op.rational IncOllpatibillt'Y n Technical InCOIIpatibility n Ti.e-Phaal111 Difficultyn OpI!rational Inefficiency n Technical Inefficienc,. n ¥tCk fi ~fin~llltl<)	 OpI!ret ional Inadequacy <) Technical Inadequacy () ec n ca 
Uncertainty 

Reference Doe..ent 

NA 

Raarta 

(continue on aeparate ,h.eta)
 

Origin of the Interfac. Adju't.ent It_. N_,
 J. C. Fowlkes Data, 
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I"te~fece Adjuataent Itea 

A.	 11.111.1 .~~~)f:::' Adjuuaent It_~f~~n~gnKR¥ga¥ffJ.TiKEo~1Tower luabel'B9-4 

C. LocatiOft of 'robl_ .
@	 Specific pl'oblem betvell1l (> Speetfic pl'obla wtthiD " <) Cenenl ayeta cOftcem
 

specific ayatell eleaenta specific ayata d.eDt
 

Syatea el_nt o~ po~tion involved in probla Other ayat. deaent or po~tion involved in probl. 

Surveillance Site	 TRACON /-TowerI 
D.	 VaUdity of froU..: (> VaUdity not deterained (jD VeUd (> Not valid 

POI' whet t1llle period! 
Far Term 

E. Description (Curnnt o1tuetion or future o1tuetion ea currently plannec!. Whot chengee ere ~ec_ndedn 

A channel consisting of four 4800 bps data circuits are
 
provided from a surveillance site to the ARTS III TRACON/Towers.
 

F. Suggeoted ~ 

Determine if a redundant channel is needed. 

;;., 

G. Type of 'robl_ 

n Operational IncOlllpatibllit1 n Technical IncOlllpatibll1ty n Tiaa-Phao1J11 Difficulty

C) Ope~ational Inefficiency n Technical InefficieDcy n Lack of Definit10D
 
(> Operat ional lnodequacy (> Technical Inadequllcy if) Technical
 -- ''''intv 

H. Reference Doe..ent 

NA 

J. Ra...'" , 

(continue on aeparate aheeu) 

K. Origin of the Interface Adjuataant Ita. N_: J. C. Fowlkes Dace: 
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A. Interface Adjuetllent Itn Data ~1:e 1:0 ~J:(J.l:) 111 .J.1A1 . 
....... "",n
(1AI) 11_	 lI...bH B9-5 

C. Location of frobln .
(>	 specific probl. betve. 00 Speeif1c probl_ vHhiD • (> General ayatn conceno 

epecific ayetea el..eDte epecific eyet.. &l.eDt 

5yat. el_nt or portion involved in probln Other eyat. el.ent or portion il\vol".d il\ problnI
 
Data 'Link (DABS)	 ARTS III TRACON/Tower 

D. VaUdity of I'robl.. , (> Velidity not dete....in.d ~) Velid (> 1I0t valid 
For	 vhet tae period!
 

Far Term
 

E. Description (Current dtuation or future e1tuetion 88 currently plenn.d. What chenges are rec_nded!) 

The data rate for Data Link to ARTS III is 2400 bps. 

F. Sugg..ted~ 

if 2400 bps data rate is adeq1,,1.ate.Determine 

c. Type of 'robln 

n Operetional Ineompatibillty. n Technical Incompetibility n Tille-Phadna D1ff~c:ultY 

n Operational Inefficiency n Technical Ineffidency n 
(> Operational Inedequecy (> Technical Inadequacy (~ ~e~f{nP:tgalfiOD 

Uncertainty 

B. \leference Doc.-ent 

NA 

J • • narka 

(continue on aeparete eheete) 

It. Origin of the Interface Adjuetllent It... II_, J. C. Fowlkes Da.e, 
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I"terface Adjua~ .. ent Ita. 

A. 

c. 

D. 

E. 

F. 

G. 

R. 

J. 

K. 

Interface Adjuatment It. _n~~~tTpata ~7i~k Channe~ to II.UI . 
(lAI) H_ I RACON Tower	 Humber B9-6 

LocaUOtI of Probl. .qo	 Specific probl... batvallll (> Specific problem Within a (> Ceneral ayat.. concarn 
specific ayate.. ele..anta apecific ayatem d.ant 

System .l....nt or portion involved in probl. Other ayet. el....nt or portion involv.d in probl. 

Data Link (DABS)	 1 ARTS III 
Validity of frobl..: (> Validity not datermin.d Valid (> Hot validOP

For what time period? 

Far Term 
Description (Curr.nt aituation or future aituation as currently planned. What changee are rec_nded?) 

A redundant 2400 bps channel will be provided from Data Link 
(DABS) to an ARTS III TRACON. 

SUIseated .!S!!2!!! 

Verify the need for a redundant channel. 

Type of. Probl. 

n	 Operational Incompatibility (-) Technical Inc,""patibility n Time-Phasing Difficulty
C)	 Operational Inefficiancy n Technical Inafficiency C> X.ck of Definition 
().	 Operational Inadaquacy (> Technical Inadequacy (~ Technical 

.90 ~n ·v 

Reference Docuaent 

NA 

_arks 

(continue on aeparate ah.eta) 

Origin of the Interface Adjuatment Itn. H_I J. C. Fowlkes Data: 
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Interf.ce Adju.tm.nt It •• 

Interf.c. Mju.tment It_ TRACON/TA. 
(IAI)'"	 ower Interface with NADIN ·11·~n B9-7 

c. Loc.tion of hobl_ .!it)	 Specific problem b.tween (> Specific probl_ vHhin • (> General .y.c_ eonc..... 
~pecific .yate.. element. apecific .ystem el••nt 

System el....nt or portion involved in probl_ I*tther rSC'" element or foruo" involv.d in billl.. 
A'RT~/. ~:, ARTS II , P:t::ogl'amt1Ia eNADIN 

D. V.lidity of I'robla: (> Validity not determin.d Valid <) Hot valid®For wh.t time period? 

E. Description (Current aituation or future situ.tion •• currently pl.nn.d. What changes .re rec_nded?) 

NADIN will be designed to operate with ARTS III. There are
 
three types of systems which will be required to interface
 
with NADIN; ARTI II~ ARTS III and Progranunable TPX-42. 

F. Suggested ~ 

Ensure that NADIN will interface with ARTS II, ARTS III and
 
Progrannnable TPX-42.
 

G. Type· of Probl_ 

n Operational Incompatibility n Technical IncCRBpatibility n Time-Phasina Difficultyn Operation.l Ineffici.ncy n Technical Inefficiency n Lack of Definition 
(> Operation.l In.dequ.cy <) Technical In.dequ.cy (~ Technical 

-- ...._­
H. Referenee Doe...nt 

FAA-E-266l, FAA Specification, National Airspace Data
 
Interchange Network (NADIN)
 

J. Rea.rka 

(continue on a.parate aheeta) 

K. Origin of the Interface Adju.tment Item. H_: J.	 c. Fowlkes Oats: 
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I n t e r J ace A d 'j u • t men tIt e _ 

A. Interf.ce Adju.tment It. IB.IAI 9 8 
(lAI) N_ NADIN Interface with TIPS	 NUI.ber B ­

C. Loc.tion' of Problea . 
Specific problem between (> Specific problell within. (> General .yetem concern<&> 
specific IYltell elem.nU Ip.cific .Yltem el....nt 

5yst... element or ,portion involv.d in probl. Other sy.t ... element or portion involved In probl. 

NADIN	 TIPSI
 
D.	 V.lidity of !'roblem: (> V.lidity not determined (~ V.Ud (> Not valid 

For wh.t time period? 

Far	 Term 
E. Descript10n (Current s1 tuat10n or future s1 tuation as currently planned. What changes are rec.oramended7) 

NADIN will not be specifically designed to interface with TIPS. 
There will be a compatible interface only if TIPS, at the 
interface, operates exactly. as ARTS operates (see B9-7) • 

F. Suggelted ~ 

Ensure that NADIN will be designed to interface with TIPS in 
the Far Term. 

G. Type of Probl_ 

n Oper.t lonal Incompatibillty n Technical IncOlllpatibility n Time-Phasina Difficulty 
n Operational Inefficiency n Technical Inefficiency ,(-, Lack of fefi~tiOD 
(> Operat ional Inadequacy (> Technical Inadequacy »{lTechn ca
 

Uncertaintv
 
H. Reference DOClDent 

(1)	 FAA-E-266l, FAA Specification, National Airspace Data
 
Interchange Network (NADIN)
 

(2)	 JffR~bt6h'l'Xolh5tn!~;11J!nalInE~~tion Processing System'0 roments. 
J. Raarks 

(continue on separate sheet.) 

K. Origin of the Interface Adjustment Itea. N.. : J. c. Fowlkes Date: 
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Intarfaca Adjust.ant Ite. 

(lAX) 1_ I.~n B9-9enter B 
c. LocaUOII of Prollls . 

<i 'Spacific probl.. berva"" 0 
.pacific .y.tell ele..nu 

Syers e1_nt or porUon involved in probls 

Specific probl.. withta a (> Cenual .nt. COfteatll 
.pecific .y.tem alsaatI Other .yers e1eaant or porUon involved in probl. 

SCC ARTCC 

A. Interhca Adjuat.ent It. C TTY Network for Flow Control I 

D.	 Va11dity of frobla: <) Va11dity not detemined VaUd Mot valid<it 0
For what ttae period? 

Near Term & Far Term 
E.	 DescripUon <Current .UuaUon or future aituaUon a. currently plannad. What ch~l1llea are rec_nd"?) 

:The	 Center B TTY network will b~ used for transfer of flow 
control information from the SCC to the ARTCCs in the Current 
system, and NADIN will be used in the Near Term and Far Term. 

r.	 SUlg..ted~ 

Message structure and traffic volume will have to be defined 
and the output devices specified. 

G.	 T)'pa of ProbIs 

8 
n OperaUonal IncaopaUbility n Technical IncaopaUbility Cl TlIIe-1'I>aai". Dtfficulty 

OperaUoDSI lnefficiancy ~) Technical Inefficiaacy n Lack of DaftaiUOII 
OperaUonal Inadaquacy U Technical Inadequacy <) 

B.	 Referenca Docuasat (1) FAA-E-2261, FAA Specification, Natfonal1l:frspace 
Data Interchange Network (NADIN). (2) WP-12693, Air Traffic 
Control System Command Center System Description. 

J •	 ....l'U 

<conUaue on aeparate .heau) 

I..	 Origin of the Interface Adju.t....t It... M_: J. C. Fowlkes Date: 
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Interface Adj,u8tment Item 

A. 

c. 

D. 

E. 

F. 

G. 

N. 

J. 

K. 

Interface Adjustment It_ R 1	 lB. IAI . 
(IAl) Il_ ep acement of AIRS	 NUllber B9-l0 

Location of Probl.. .(:;:	 'Specific probl"", between (> Specific problea wfth1n a <) Ceneral 8y.tem concern 
.pecific systell elements specific system element 

System el_nt or portion involved 1n probl_ Other ~yst_ element or portion involved In probl_ 

ATCSCC	 AIRSI 
VaUdity of frobl.. : (> VaUdity not detel'1llined VaUd (> Not v3UdQ9For "hat time period? 

Current 
Description (Current situation or future situation a. currently planned. What change. are recOllDllended7) 

The Airport Information Retrieval Systems (AIRS) will be
 
and the ATCSCC will not be required to
replaced by CFJC,
 

interface with AIRS. I:
 

Suggeated actiona	 " 

Verify that the ATCSCC will not have to interface with AIRS. 

Ty)'e of Probl.. 

C)n 
(> 

Operational IncOlllpatibll1ty 
Operational Inefficiency 
Operat ional Inadequacy 

(-) 

n 
(> 

Technical IncmpatibiUty 
Technical Inefficiency 
Technical Inadequacy 

db n 
(> 

Time-Phasing Difficulty 
Lack of Defini tion 

Reference Doeu.ent 

a..arlta 

(continue on separate sheet.) 

Origin of the Interface Adjustment ItCII. N_: J. C. Fowlkes nac:e: 
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Interface Adjustment Ita. 

A.	 lnterfaca Adjuatmant It.
(UI) 1_ Weather Data Flow 

c.	 LocaU"" of Probl. .sp.cific probl.. betw.en (> Specific probl.... wi thin a (>~ specific system ele••nta specific ayat... el••nt 
Sy8t_ el_nt or portion involved in probl. II we&~He"I"t"e"s~H'g~r 

Aviation Weather Processor (AWP) Center (WMSC) 
D.	 Validity of 'robl_: (> Validity not dete....in.d Valid (>®For what tiae period! 

Far Term 
E.	 Description (Curt'ent .ltuat1on o~ futu!'. situation .s currently planned. Whoat changes 

Weather data from the automated FSSs 
to both the AWP and the WMSC.
 
with data from other sources and make distribution to many
 
places, including the AWP. 'The AWP will have to
 
to eliminate duplication.
 

Two alternate flow patterns are suggested. The WMSC
 
handle all weather data as it presently operates,
 
copy of each item to the AWP, or NADIN could send all weather
 
data to both the WMSC and the AWP.
 
would reduce the data processing load at the AWP and the
 
quantity of messages processed by NADIN.
 

r.	 Suggeatad~ 

Traffic projections should be analyzed with the objective of 
obtaining maximum efficiency consistent with meeting system time 
delay goals. 

c.	 Type of Probl.
 
n Dp.raUonal lncompatib ility n Technical Incompatibility C>
OperatioNI lneffici.ncy Technical Inefficiency
~	 Operational Inadequacy (>

n Technical Inadequacy (> 
n 

R.	 "feranc. noc..ent 
Specification of the Flight Service System, .Volume I
 
System and Hardware
 

J.	 ....r... 

(continue on separate .heet.) 

K.	 Origin of the Interface Adjustment It... N_: H. P. Guerber Dace: 

I B. ~~ber B9-11 

Ceneral sy.tea concern 

~'fdfi"!trrf in probl_ 

Not v3lid 

are recommended?) 

(AFSS) will flow via NADIN 
The WMSC will assemble these data 

test every item 

cOllld 
and send one 

Either of these alternatives 

Time-Phasina Difficulty
Lack of Definition 
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l~terface Adjuat .. ent lte. 

A.	 Interhce Adjuatment It_ 
OA1) 11_ 

c.	 Location of Prolll.. 
(>	 ~peclflc problem between
 

apecific ayate..
 

Syatem element or 

AWP FSDPS 
D.	 Validity of !'robl.. : 

For what time 

E.	 Description (Current 

The FSDPS
 
base size.
 
requirement
 
Since those estimates,
 
of the graphic data needed,
 

F.	 Suggeated .!£!!.2!!! 

Re-estimate the data, 

c.	 Type of Probl.. 

n Operational Incompatibillty
 
n Operational Inefficiency
 
(> Operational Inadequacy
 

H.	 Reference Doc,.ent 

vice Baseline System 
System - Vol. 

J.	 aeaarka 

K.	 Origin of the 

I a. IAtFSAS Data Capacity	 NUlIIl.r B9-l2 

. 
(>	 Specific proble.. within a Ceneral 5y.tell concem~ 

elementa apecific eyetem element 

portion involved in probl_ Other: systt!lll element or portion involved in probl.. 

NADIN I 
~) Validity not determined (> Valid (> Not v"lid 

period? 
Far Term 

situation Dr future situation as currently planned. Whi1t changes are reconaended7) 

storage capacity was based on estimates of the data 
Communications requirements were based on the 
to down load this data base within a given time. 

there has been some further definition 
which could materially increase 

the storage and communications requirements. 

storage and communications requirements. 

n Technical IncOlllpatibillty n Ti.e-Phasina Difficulty 
n Technical Inefficiency n Lack of DefinitlOt1 

® Technical Inadequacy (> 

(1)	 Communications Requirements for the Flight Ser­
(2) Specification for the Flight Service 

1 System and Hardware 

(continue on .eparate ahe.ta) 

Interface Adjustment It... 11_: H. P. Guerber Dace: 
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Interface AdjultlDent lte. 

A.	 Inurfac' Mjuat.ent It. NADIN 
(lAI) 11_	 Specification 

C.	 Location of 'robl. 
(>	 Specific problem betw.... . 

<) Specific problell within a 
specific .yatem eleaenta specific IYltltlll el••nr 

iDYl eswrt °hrrtiondinvolv.d in probl.
:'A-nTN _w tc ng enter I 

D.	 VaUdity of !'robl.: VaUdity not detenoined~For what time period? 
Near Term, Far Term 

E.	 Deocription (Current aituat.lon or future altuatlon as 

No specification exists for NADIN II
 
definition that exists for NADIN II and
 
traffic estimates and some feature
 
to FAA-E-2661.
 

F.	 Suggeatedl act.ion. 

Analysis work should be performed and
 
define both NADIN levels II and III.
 

G.	 Type of 'robl. 
e) Operational IncDllpatibil1ty n Technical lncDllpatibil1ty
n	 Operational Inefficiericy n Technical Inefficiency
(>	 Operational Inad.quacy (> Technical Inadequacy 

R.	 Referenca Doc..a"t 
FAA-E-266l, FAA Specification, 
change Network (NADIN) 

J.	 ....rb 

(continue on ••parate sheeta) 

K.	 Origin of the Int.rface Adjult.ant Itee. N_: H. P. 

(I. :U~be.B9-l3 

~) General ayat._ concern 

Other syst. element or portion involved in probl. 

(> VaUd (> Not valid 

currently planned. What changes are rec:~nded7) 

or NADIN III. The only 
III is in the form of 

definition in Appendix Z 

~! 

specifications written to 

n	 Tiee-Phasilll Difficulty
dl3	 Lack of Definition 
(> 

National Airspace Data Inter-

Guerber Oate: 
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Interf.ce Adju.tment Item 

A. Interface Adju.tment It_ 
Long Range Features .1.~~berB9-l4(lAl) 11_ 

C. Loc.tion of Probl_ 
0

(> SpecHic probl... betv.ell (> Specific problem vi thill • ® Cenersl .ystem concern 
spec ific syscem elea.nt. sp.cific .ystem el....llt 

N~~ e~~ilttclfl~gn C"ei{t·Mn probl_ I Other system element or portion involved in probl_ 

l\!AT\Tl\! 

D. V.lidity of probl..: ® Validity not deterain.d (> V.lid (> Not v.:alid
For vh.t time period? 

Near Term 
E. Description (Current situation or future situation .a currently planned. What ch.II8e8 are rec_nded1) 

A number of features have been suggested under the INACS program 
which would be useful in meeting long term goals. These should 

be examined for possible incorporation into the NADIN hardware. 

F. Sugg..t.d~ 

Features should be listed and examined for possible incorpora­

tion into the initial NADIN procurement. 

G. Type of Probl_ 
n Operational Incompatibility n Technic81 Incompatibility n Time-Ph.sillll Difficultyn Oper.tion.l Ineffici.ncy C> T~chnical Ineffici.ncy (> L.ck of Dafinition 
(> Operation.l In.d.qu.cy (> Technic.l In.dequ.cy U 

H. Referenc. Do....nt FAA-INACS-061-221-0R, Integrated National Airspace 

Communications System (INACS) for the Support of Air Traffic 
Control Operations in the 1980s and 1990s, Operationa1/Mainte­
____ ~ n~_•• ., 

J. a....rk. 

(.ontinu. on sep.r.te .h.eu) 

K. Origin of the Int.rf••e Adjustment It... 11_: H. P. Guerber Dacal 

..~ 
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A. 

C. 

D. 

E. 

r. 

c. 

•• 

J. 

It. 

Int.rf.c. A'jult •• nt It •• 

Int.rf.c. MjlllcaaDt It. 
(IAl) ... Graphic Data for AWP	 .1.::'u B9-15 

Loc:.UDII of PrallI. .
<)	 Sp.ciUc probI_ b.eva.. (> SpeciUc probI_ wHhiD • @ Caneral .y.t_ conc.n 

IpaciUc .y.teta o1_t. .paciUc .y.t_ aI_Dt 

Iyet_ al_nt or portion i ....olv.. iD prall1. I Other .yet_ o1_nt or porUon i ....olv.. iD pralll. 

AWP NMC	 NADIN 
V.U.ity of fralll_: d!> V.lidity not d.t.rain.d <) V.U' <) 1I0t valid 

ror wh.t tiDe p.riod' Far Term 
Deacription (Current dtuation or futllre dtllation a. currently pllnn". What chlnse. are rac_noJad') 

. A digitized 2400 bps channel will be provided to exchange 
digitized graphics between NMC and the AWP, even though a path 
will be available through ~ADIN. 

The digitized grapbics eould flow from NWC to a NADLN switch 
then to the AWP,making use of data channels that will exist 
and the capability of NADIN to process non-alphanumeric 
messages. 

IIIS"lre' acUon. 

The use of NADIN for this traffic should be evaluated in terms 
of its potential cost savings. 

~ of 'robI_ 

n Operational IncClllpetibi.UtJ n Technical IncClllp.UbiUt, n TiD.-Phadlll DifUcultyn Operational lnefficienc, n Technical IndUciae, n Lack of DeUniUDII 
(>	 Operational lnadaquae, (> Techoicel lna'aquac, ql) Cost 

"ference Doc_t ·FAA-E-2661, FAA Specification, NatiOnal Airspace 
Data Interchange Network (NADIN) , Specification for the Flight
Service Systems MOdernization Program -- Vol. I System and Hard­
ware. 

"'r'" 

(contlDlle on .epar.te ah..ta) 

Otiain of the Intarfaca Adjua_t It•• 11_: H. P. Guerber 
Dac~1 
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A. 

C. 

D. 

E. 

r." 

G. 

H. 

J. 

K. 

Interface Adjuat.ent Ite. 

Interface Adju.tment It. 11.IAIATCSCC Concentrator(lAI) x_ X"e.. 

LocaUOII of ProllI. 
(> Specific probl... battle... 

.
® Specific probl. vithiD • <) General .y.t. concen 

.pedfic .y••e. el...nt. ap.dfic .yst. el.anc 

Sya.... elaent or portion involv.d in prolli. I Oth.r a18'••l ....nt or portion involv.d in probl. 

ATCSCC 
VaUdity of frobl... : (> VaUdity not d•••min.d Qi) VaUd <) 1I0t vaUci
 

For vhat time period!
 
Near Term, Far Term 

Description (Curr.nt sitllation or future situation a. curr.ntly planned. Who. changes a". rac_nded!) 

It is planned that data to and from the various terminals and 
printers at the ATCSCC will flow through NADIN, via connnon 
4800 bps trunks. 

Some type of concentrator will be needed to allow the several 
devices to share the common trunks. This function could be 
performed by the concentrator at the Washington ARTCC, or by a 
compatible device at theATCSCC. 

SURGu'ad actio". 

Characteristics required should be established and a specifica­
tion prepared. 

Type of 'rob1. 

:'X) Op.rational IncompatibiUty n T.chnical IncaapatibiUc, n TilI.-Phasing Difficulty 
n Operational Ineffid.ncy T.chnical Inefficienc, n Lack of Definition 
(> Operational In"'aqllacy ~:l Tachnical lnadequac, <) 

Reference Doc.eat 

"'rb 

(continu. on aapara.e .h••C.)" 

Origin of .he Inc.rfac. Adju....llt It•• 11_: H. P. Guerber Dater 
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l~terfec. Adju.t •• nt It •• 

A. lnterf.ce Adju.tIIent It. ~equacy 0;: _~a~ac1l:1 or a ,.:>unz W1ae • I. IoU 
(IAI) ... Slot for RCCS !Rna linR	 ......erB9-l7 

c. Loc.UOD of Probl... 
(>	 Sp.cific problem between 

. 
~) Specific probl.. within. (> Cenerel .yet_ concam 

specific syste.. eleaenta spec if1e .ylltem el.eDt 

5y.t... el.....nt or porUon involved in probl. I Other systell element or ,artien involved in probl. 

RCCS 
D. V.Udity of frobl... , (> V.Udity not deterain.d V.lid (> Not valid<K>For wh.t ti. period? 

E. Description (Current situation or future situation •• currently plannad. Whot chensee .re rec_ndecl?) 

In band signalling and control will probably be exercised thru 
a 250Hz slot in the voice band width, for keying, confirmation, 
remote muting, control and status monitoring etc •• It is not 
known whether the 250Hz will be sufficient for all the require­
ments. Signalling and remote control requirements have to be 
met either by me~ns of in band signalling or by some other 
separate channel. 

F. 5ugge.t.d~ 

Determine requirements to see if in band signalling would 
work or what other means should be used. 

c. Type of Probl. 

n	 Operational Incomp.UblUty n Technical Incoap.UbU·it, n Ti••-Ph..i ... Difficultyn	 Oper.Uonal lneffici.ncy n .Technic.l lneffici.ncy Leek of DefinitiOD 
(l	 Oper.Uonal In.deq....cy (l T.chnical lnadequ.cy ~ 

H. Ref.renca Doc:".Dt 

Draft RCCS System Description 

J. "'ru 
FAA is aware of this interface adjustment and necessary steps 
are being taken to as~e~R re~uiremf.nt~.con Due on parat. 8 ••te 

K. Origin of the lnterfece Adju.t••nt It.... N_, F. S.	 Keblawi Date: 
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Ine.rf.c. Adjuat •• nt Ie •• 

A. Interlace Adjuat1lent It.- _~equacv or J.ntertace or .DeJ.J. ::;yst:em .1.lAI 
(UI) 11_ with ReCS Channels Havim! 250Hz Slot lI..-barB9-18 

C. Location of holtl_ .
() . Specific problem betve8ll ttl Specific probl.. within. (> General .7.t. conc:en 

specific .ystell eleanta apecific .yat.. al••at 

System element or portion involved in probl_ Other ayat_ element or portion involved in probl.. 

RCCS	 I 
D.	 Validity of I'rob1..: (> Validity not datemined lIE) V.lid (> lot valid 

For "h.t time. period! 

E. Description (Current I1tUation or future I1tuation .a currently pl.nn"'. What ch.nge..... rec_aded!) 

To do in band signalling a slot in the voice bandwidth will 
have to be used. Since the voice channel will interface with 
the Bell system which has in some "legs" a digital TI carrier, 
the information in the slot might not be fully recovered. 

-

F. Sugseatad lli!2!!! 

Some analysis and testing of the interface of in band
 
signalling with the Bell system and its TI carrier will
 
have to be conducted.
 

G. Type of 'robl.. 

n Operational InCDllp.tibl1icy (-) Technical Inc..petibl1ic, n ~1'1.e-Ph.l1ng Difficulty 
Oper.tion.l lnefficietlcy Technical Inefficiency Lack of Dafinitioan n	 <i.l
Operation.l Inadaq,..cy Technical lnadaq...cy0 0	 U 

K. Referenee Doc.u.ent 

Draft RCCS System Description. 

J. R_arka 
The FAA is aware of this interface adjustment and necessary 
steps will be taken. (continue on aepar.te aheet.) 

K. Origin of che Incerface Adj"atllent It... 11_: .... ~ Y...l-.1J'1wi Dn.: 
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Interface Adjustment It •• 

A.	 Interface Adjustment It. l'10n1.tor:t.ng ~ l"aUl.1:
 
(IAI) H_ ophv for FAA COlIDUunications
 

C.	 Locs tion of Probls .
(>	 Specific problem betw.en k)


specific system elements
 

System el.....nt or portion involved in ~robl. .~ 
Planned Procurement of A G Equip 

D.	 VaUdity of !,roblem: (> VaUdity not deteraainad
For what time periodl 

E.	 Description (Current aituation or future aituation a. 

Procurement of solid state A/G
 
planned to be in the millions of
 
would have to interface with
 
isolation system or with the RMM
 
configured to do so;
 

F.	 Suneetad actiona 

Del~y procurement of some of 
where feasible, and retrofit those 
been modernized. 

G. Type of Problem 
n Operational IncompatibiUty n Technical IncompatibUity

Operational IndUctancy Technical Ineflictancyn
<) Operational Inadaquacy Technical Inadequacy~ 

II.	 Reference Doc.ent 

Budgetary documents, Draft RCCS 
RMMS program briefings. 

J.	 Remarb 

(continue on aeparate sheeta) 

K.	 Origin of the Interface Adjustment Its. H_: F. S. Keblawi 

ISOJ.a t:t.on .t'n1.LOS- .1. tAl
Plannin2 H...berB9-l9 

Specific probl.... within a (l Ceneral .yat.. concern 
specific aystem. elment 

Other syste8'l elelJlent or portion involved in probl.. 
RCCS 

X)	 VaUd (> Hot vaUd 

currently planned. What changee ne rec_ndedl) 

transceivers is currently
 
dollars. This.equipment
 

the RCCS monitoring/fault
 
System and it is not
 

, 

the A/G solid state equipment
 
transceivers that have
 

(-)	 Time-Phasi... Difficulty
Lack of Definit101l 

~ 

System Description, 

Data: 
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