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PREFACE

The objectives of the system description task as defined by OSEM were
basically 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
pﬁrsued. 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 willirequire continued or additional attention prior to
selecting the final course df action and (2) to provide sufficient
information.for management to conclude that additional action

elther is or is not needed at this time.

INTERFACE ADJUSTMENTS

The last section of this document identifies some fairly specific
changes that might be made to improve the interface between parts
of the future ATC system. 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 1s 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 oﬁer 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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INTRODUCTION

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 implementation de-
cision. As a result, therevare 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 implemenﬁation decisions
are made. Thus, in the preparation of Volume I and II of this
documentation, it was necéssary td 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 major questions that

the FAA will be addressing prior te 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.



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 definition, 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 resultyin 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 wéy to help FAA management focus on the

implication of the assumptioms.

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 thé 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
réader is cautioned to check for recent changes in the status
andldirection‘of the programs described in this section before

forming any conclusions.

The results of action taken by the FAA on the Open Items méy re-
sult in a course of action that differs from some of the major
éssumptions that shaped the systém described in Volume I'and '
Volume II. Thus, in the case of each Open Item; there is a pos-'
sibility of a change 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 affeéting
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 INTERFACE/EVOLUTION OPEN ITEMS

ATC FACILITY CLASS

INTERFACE/EVOLUTION -
OPEN ITEM : FLIGHT ) COMMUNI-
EN ROUTE TRACON TOWER ATCSCC SERVICE SURVEILLANCE NAVIGATION CATION

1. Interface/Integration of Automated Air X x

Traffic Flow Management Functions
2. Evolution of DABS Capability X X
3. Time Phasing of DABS va Plana to Use DABS b 4 x

Data Link and Other DABS-Dependent Items
4, Aircraftr Separation Assurance X X
5. En Boute Radsrs X
6. Terminal Area Radars (ASRs) X X
7. Surveillance Dats Preprocessors X X
8. VAS/WVAS Interface/Integration with ARTS X X

111 Metering and Spacing and En Route Metering
9. Replacement/Augmentation of KAS 9020

Central Computer Complexes
10. MLS/ILS/MLS Compatibility X X
11. DARC/ETABS/CCC Interface
12, Terminal/Tower Display and Integration X X

of E&D Products
13. ATCSCC-NADIN Interface X X
14. Upgrading Terminal Ares ATC Facilities X

(ARTS I1IIA, ARTS III, ARTS II, TPX-42)
15. Voice Commmications Plamning X X X X
16, ¥SS Modernization and NADIN Commmication x

Schedule Compatibility '
17. Display of Digitized Surveillance Data X b 4 X

st TRACONS and Towers
18. Detection of Turbulence & Low Level Wind Shear X X
19. Weather Data Dissemination X
20. Remote Maintenance and Monitoring X X X X X
21. Automated Flight Servica Station Configuration b 4 X
22. Evolution of the AIC Syatem to Include

Automated En Route ATC (AEBA)
23. Future Navigation Systems X




- INTERFACE ADJUSTMENTS

-The Ihterface 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. 1In 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 expédited 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 traken by FAA program
managers may resplt 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
B2-1, 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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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 I1I 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 Floﬁ
Management Systém 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:

-1l. 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 II1
M&S. The use of Fuel Advisory Departures would be refined
to reflect the improved CFC delay predictions.
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2, Initial versions of Flight Plan Conflict Probe (FPCP) o
aﬂd En Route Metering would be developed as independent ‘
functions. Later versions would be integrated so that the
En Route Métering 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:1—2_



THE OPEN QUESTIONS:

1. How far back aiong 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 meteriﬁg and
spacing system that encompasses the collective functions of Emn
Route Metering and ARTS III M&S and considers the use of profile

descents from the cruising altitude on down to the runway?

3. 1s there merit‘in developing some way to improve the accuracy
of the derivation of terminal area acceptance rates which are
established by the terminal area controllers and used by the
center as an objective of En Route Metéring? Data taken at Den-
ver indicates that excessive en route delay and airport under-
ufilization 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
SRDS program, "is there any merit in making changes to the scope
of the En Route Me;efing task to incorporate some of the Local
Flow Control functions once included in the Local Flow Control

automation program?

5. 1Is 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 TII 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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beparture 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 IIT 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 important than

the use of profile descents. If there is a need for a trade-off
between designing M&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

consideration.

7. Now that Central Flow Control is being dropped as a specific
SRDS developﬁent 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 contfol
jurisdiction bouﬁdaries 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 afe 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 managemént’
automation programs is presented below along with an identifica-

tion of the responsible FAA agency involved.

e 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 involvément 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 (ARO) and the
Central Altitude Reservation Facility (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 controllers in delivering aircraft to the arri-
val fix at ‘a certain rate or at a fixed time as specified
by the terminal facility. At presént, SRDS is pursuing a
two phased approach to developing En Route Metering. The
first phase, which 1s currently at the draft functional
specification stage, addresses a metering Capabiliti 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 aircréft to the terminal at a rate that is com~
patible with existing airport conditions. The second
phase is planned to address a metering design that in-
corporates automated interfaces with the associated
TRACONs and adjacént 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 capabllity 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-~
-éist local flow cohtrolleré at ARTCCs in controlling
traffic flow. The objectives were to decrease depar-
ture delays, equalize delays to airspace users, and to
eqalize 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: Local Flow Control Ground Delay Messages
FAA Manager: AAT-330

e Flight Plan Conflict Probe is an automation program dg-

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-
proviﬁg traffic flow should, if practical, be done in
such a wayvas to avoid generating flight plans with po~
tential future conflicts. The functional specification .
for FPCP has been approved and coding for this function
is cufrently 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 appfoach
gate and improving the accuracy in the interarrival timing
between aircraft so spacing is more consistently élose to
the desired longitudihal spacing on final approach. Work
bn this function has been underway 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 initiél 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 charaéteristics 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 mini'inize the creation of conflicts and triggering of
Conflict Alert controller advisory messages.

FAA Manager: ARD-120
FAA Developer: AAT-530

Each program previously described is aimed at initially producing
a "stand alone" capability so it can provide a useful function by
itself in case the others are not implemented. Interfaée 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 survéillance and data link capa-
bility will be implemented at the earliest reasonableAdate. 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 locatioms
where the full DABS capability will eventually be deployed.

4. TInitial DABS/ATARS implementation will be based on single
site/collision avoildance 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/ATARS 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 respbnsible 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 usefs
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 vs 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 pérceived by user groups, would result in installation

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 facililies 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 design 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 assumptibn 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 listed above will be realized within an
overall design of an airborné separation assurance system which
will assure proper interoperability 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 interfaéing

" 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 appropriaté 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 draft report has been prepared.

Follow-on action by FAA ménagement 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 ITEM 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 im-
prove both their weather detection and aircraft detection capa-
bilities 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 weaﬁher 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
throughoﬁt 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 MID type capability for
aifcraft 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 botR the ARSRs (ARSR-4
-and the modified ARSRs) and the Joint Use 3D Weather Radar.
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THE OPEN QUESTIONS:

1. 1s a course of action, as assumed above, that does not pro-
vide for any major improvement in weather detection in the en
_route airSpéce 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. Similarly,-will 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 fadar 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. 1If plams td entér 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, and if the reli-
_ance on primary radar for aircraft surveillance in the en route
alrspace continues to deéline, will the need for primary radar
diminish to the point where the procurement of new ARSR-~4s, and
perhaps the continued operation and maintenance of the older

ARSRs, need to be reconsidered?

THE SITUATION:

At the time the System Description documents were prepared, it

appeared that the FAA plans for the use and improvement of ARSRs
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for en route surveillance of both weather and aircraft and the
plans for a joint develbpment and operation of a new 3D weather
radar with NWS/AWS were in a state of flux. As a result, assump-
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 detection in the
-en route airspace. Some of the alternatives other than the course

of action assumed by the System Description Team included:

e 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 beihg 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 ASSUMPTIONS:

1. It was assumed that no majbr‘changes would be made to improve
either alrcraft 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 gapabilities.
Those two modification programs will be made sequentiaily. Alr-
craft detection will be improved through the addition of an MTD.
Later on, the weather detection capability will be improved
fhrough the addition.of a separate ASR weather channel.

3. As a further step in improving the detection of turbulent
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 modification 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 clear air,

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

opérate 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 thén 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-

ceptable to FAA management?

2. Would it be beneficial to upgrade both the weather de-
tection and the aircraft detection capabilities at the same
timé instead of first upgrading the aircraft detection capa-
bility gnd then, six months later, upgrading the weathef

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 reqﬁirements 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 MID 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 MID processors that
would be used in the improved aircraft detection modification.
Consideration 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 capé-
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.

Wifh respect to the reliance on the joint NWS/AWS 3D gtradar pro-
gram, it seemed unlikely that such a joint 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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With 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 feasibility 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 aré 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: Survéillance-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
MID and later to accommodate an ARSR weather channel. Within

a few years, the CDs will be replaced by DABS Processors (mid-
1984). o

2, SRAPs (sometimes referred to as SRAP I) will be procured and
implemented for the preprocessing 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 abouf 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 and processing (AMPS), then add MID 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 aﬁd 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 minimizebthe need for CD-2 modifications while the
assumptions on planﬁed terminal area suyrveillance 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 éapable Wake Vortex Avoidance
System (WVAS) an automated interface will be implémented between
the cited system eiémgnts 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. 1Is 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 mmi 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
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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 he 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 systemiwitﬁ 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 ipcrease airport
throughput--especially during the transition period from one

VAS condition to another.
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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 prévides to the ARTCC for use in
the En Route Meteriﬁg 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 desjigns 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 nmi
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 sepafation‘
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——thé 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 WVAS 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 ASSUMPTIONS:
" The NAS 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, Elight' ’
Plan Conflict Probe, En Route MSAW, Conflict Alert Enhancements,
Conflict Resolution, Direct Access Radar Channel; Electronié_
Tébular Display Subsystem, 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
iﬁplementation 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 9020s?
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4, Will the 9020, even with realizable augmentation, be able
to accommodate forecasted increases in traffic and all of the

ATC enhancements projected for the pre 1990 era?

THE SITUATION:
Within the FAA, it 1s recognized that the 9020s will have to

be augmented to accommodate forecasted increases in traffic and
increased.data processing requirements in the pre-1990 time
.period. Eventually the 9020s and their associated systems willl
have to be replaced to realize advanced system concepts, somé
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. All or 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 '
initially perform the same basic functions as the 9020
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 accommodate a limited

number of system enhancements.

2. The 9020s will be pﬁasing 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 pliecemeal 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 mew but undefined capa-
bilities as well as the inewvitability 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 functinns
" 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 alternative

include the following
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a. The FAA does not today have any specific plans
for replacing the 9020s.

b. The time requiredufo 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 pfoblem.

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 replace-
ment system will commit the FAA to a specific technology
for at least 20 years in the post 1990 era.

f. There i§ no benefit in trying to force the interim
9020 augmehtation 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 compatiﬁle 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 part of the future system. The argument is

that unless this is done, the augmentation programs méy
 result in a proliferation of ancillary hardware and software
that not only is not in consonance with long term objectives
but may, iﬁ 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
téchnology 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 reblaced 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 arguﬁent 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 reliabiiity the major |
technological innovations in computer hardware and soft-
ware that ére likely to be made available in the future.
Further, there is a strong implication that any firm
commitﬁents made to specific detailed system designs would
foreclose the full use of these technical innovations.
There is also é recbgnition 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 bésed 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 today's technology,
having the first system dperational after the required
8-10 yeaf 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
unaccéptability 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 continﬁe

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 vér—'

-sus distributed processing, programming languages, hardware and
software reliability features, common hardware and software, and
common displays. These operational requirements and technical
background documents would form the basis for the procurement of
neﬁ 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.

[N
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OPEN ITEM 10: MLS/ILS/M&S Compatibility

THE ASSUMPTION:

Metering 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 MicrowavevLandihg'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 ép—
parent that fhere will be a long period of ILS and MLS coexistencé.
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 versioﬁs of M&S as well as the approach
airépace geométries 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

{
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?

THE  STTUATION:

DARC 1is currentiy being procured and ETABS 1s 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 direction 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 Eo send to and receive in-
formation from the CCC. Exchangé'of information with DARC is in-
cluded in the ETABS preliminary désign, but the DARC program does

not include provisions for such an exchange.

DARC

DARC (Direct Access Radar Channel) is a backup capability 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 capabilities for display-related data. When
DARC becomes operational, both the normal NAS Stage A equipment
and DARC will process this data for display. Normally, the Radar
Position Consoles will receive the resultant diéplay data through
‘the normal equipment (CCC and DEDS). DEDS consists of a Computef
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.
DARC will 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:

o data blocks.

e search target positions and histories.

@ beacon target positions and histories.
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° radaf weather data displays.
e geographic map data displays.

Depending upon the availability of the data for particular air-

craft, data blocks can contain various combinations of:
e Aircraft identificatiqn.
e Assigned Altitude.
e Mode C Repoftgd 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:

e radar data mosailcked from multiple radar sites.
e automatic tracking.
e data blocks for non-beacon (search radar) target returns.

e tabular displays (departure, hold, and inbound lists)
on the PVDs. '

e Minimum Safe Altitude Warnings.
e Conflict Alert Warnings.

e 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 positionms,
The principal effect of the implementation of ETABS would be
the elimination of flight progress strips. However, ETABS

would also. provide:

e improvements in controllers' entry and control of flight

data.

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

for controllers.

e a processing capability that would Suppbrt sector opera-

tions when the CCC is not operational.

The 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. These would be éon-
nected to ETABS proceséors 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 DARC design does not attempt to inte~-
grate its functions with those of ETABS in order to provide an in-
' tegrated (though degraded) capability for use by controllers.
The‘ETABS‘design does tfy to pfovide such an integrated capability,
but in a very iimited 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 externmal to it.

Some DARC/ETABS integration capabilities that might be desirable

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

e ETABS could assign unused discrete beacon codes to

aircraft,

e ETABS could transmit Alrcraft Identifications, Assigned
Altitudes, and controller-entered Reported Altitudes that

are‘paired with the newly assigned discrete beacon codes.,

e 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.

e 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.

° ﬁhen an Inifiate 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 unassigned data ex-

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

although the nature of this interface is currently undefined. The

spécific data exchange requirement and the adequécy»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

opportunity 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 exis;ing 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 incdrporétes 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 Advanced 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, 1If 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:

Fof some time, it has been fecognized by the FAA that the inter-
face/integration of new facilities for Tower Cabs is an aréa thaf

deserves attention. When the System Description Task was ini- v . T
‘tiated, one TSC/SRDS’group was ﬁorking on ASDE—3 and_TAGS for air-.

poft surveillance. TAGS (at that time) was to include a digitized
_alphanumeric dispiay 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. ‘Anbther

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.

Currently, the TAGS program has been revised to eliminate the sur-
veillance and display of airborne traffic near the airfield, so
the possibility of the duplication of the display of airborne
aircraft via ARIS-III and TAGS is no longer a factor, But, there
1s also some concern that the TAGS design ijectives are now too
limited and that the requirement for TAGS surveilllance of the

alrspace 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 iimited con-
fines of the Tower Cabs. At the larger airports, the first series
of equipment is likely to include ASDE-3, TIPS, VAS, and wind shear
displays. Later on, TAGS may replace or supplement ASDE-3 at a |
few high activity airports, and WVAS 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 undéf certain WVAS conditions.  Thus, '
the installation and integration of Tower Cab imﬁrovements is
still a subject worthy of investigation. TSC has recently com-
pleted a preliminary.study'undertaken at OSEM/SRDS request.

The basic TSC fask éas 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 opérational Benefit and a minimum
unnecessary overlap in system capabilities. The task was subse~
quently subdivided into studies of sensor integrationm, equipmeht
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 would integrate the air traffic control
tower cab and TRACON subsystems and displays with the maintenance
functions associated with these subsystems. The study ié 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 Jacksbnville computer and between the Jacksonville
computer and the ATCSCC as shown in Figure 1b. Based on the above,
it appears that the NADIN communications as currently plannéd 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 aséessed
and contingency plans for adding capacity, 1f 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 l4: Upgrading Terminal Area ATC Facilities
(ARTS IIIA, 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 IIIA packages and
possibly some augmentation with special purpose computers,

to accommodate projected increases in traffic and a full
spectrum of ATC improvements inclﬁding Terminal Metering and
Spacing, Terminal Conflict Alert, Terminal Confliét Reéolution,

Digitized Weather Détg, and DABS Data Link.

2, The ARTS II systems will remain as the primary automation
capability at the intermediate activity airporté 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 II1I--63 Operational Sites

Over the 1979 and 1980 time period, 27 of the larger ARTS III
locations will receive.the ARTS IIIA 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 IIIA 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
modérn and capable design in order to meet anticipated require-
ments. FAA planning for enhancements beyond ARTS IIIA is
indefinite at this time.

" ARTS 1I--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 QOperational 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
eduipped 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 preférred 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 IIIA with new facilities and upgrading the less
sophisticated systems through such measures as using excess

ARTS IIIA 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 faciiities
.by replacing or augmenting facilities at each lpcation with l
new equipment selected on a site-by-site basis. A third alter-
“mnative would be t6 develop 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
6f processing. The programmable TPX-42 is not purely an
evolutionary improvement as it requires a new display as

well as incorporation of a computer.

These questions are candidates for the joint AED/ATF advanced

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

THE ASSUMPTION: |
l. Adr-ground-air communication 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. 1In the Near Term, RCAG tone control
equipment for the ARTCCs will be replaced, possibly with

a modular subsystem that would be compatible with longer
térm RCCS/VSCS designs. The FSSs, which are assumed to
remain unconsolidated, will continue to use switching and
control equipment based 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 cdmmunicﬁtions would be modernized by the imple-

mentation of ground-ground portibns'of the VSCS system which
would replace the WECO 300 system at ARTCCs, and the WECO
301 system at the larger terminals. The existing smalllkey
systems and call distributors at FSSs would remain in place.

3. At some 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 single voice

communications switching system for ground-ground inter-

phone/ihtercom'switching and control and air-ground-air

radio keying and control?

2. 1s 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
awayvequipment 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 1s 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 présent 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/

TRACONs are being plannéd.

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 techndical control
features. The RCCS would replace the existing FAA owned and
maintaiﬁed electro-mechanical radio control eqﬁipment. This
system would also have provisions for remote maintenance and

monitoring functions.

The FAA 1s currently evaluating both the integrated VSCS and
the independent ground-ground and air-ground-air design
concepts. Some of theifactors 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 poténtial for long term cost reduc-
tion through the VSCS concept appears attractive. Other

questions that will be addressed in this evaluation include:

o 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 expe;ted’before the early 19805;

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
' Compatibility

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 Model 1 FSS im-
provements that will also be implemented starting in early 1981.
Interim 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 expansidn
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.

THE OPEN QUESTIONS:

1. Should the implementatioﬁ schedules of NADIN I and FSS
Model 1 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 projécts

are far more optimistic than those for other projects.

NADIN

The NADIN project had an approved specification in January of
1977 and the RFP was written by February of 1977. TSARC ap4
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 fequired for the NADIN ITI and NADIN III systems
after an R&D effort has provided additional definition of their

scope.

FSS

The FSS Model 1 hardware and software functional specification
was approved by TSARC in February 1978. The Phase I RFP was
issued in June 1978. Model 1 development and Model 2 design
verification will occur in Phase I. A Phase II contract will
result in Model 1 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 Model 1, the planning
calls for the first FSS Mbdel 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-
fi111 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‘developménts, the very short implementation intefvals
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 will

be in the form of digitized data.
2, All-digital displays will be available at ARTS III sites
on a schedule that is compatible with displaying the digitized

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 19827

.2. Should plans be developed for providing enhanced digital
display capabilities at lower activity TRACONs/TRACABs (ARTS II,
TPX-42)7 The availability of digitized weather and aircraft
surveillance data at these locations would depend on the extent
to which the FAA implements surveillance Iimprovements such as

MTD and the ASR weather channel.

3. 1Is there merit in developing a common en route and terminal

display?
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THE SITUATION

Information availéble 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 Display (FDAD), the Tower Cab
Digital Digplay (TCDD), and a number of other experimental

systems,

The FDAD is an experimental system being investigated by SRDS.
and is planned to have both an all-digital and a mixed digital/ | o i
- broadband mode. The TCDD is an all-digital display for use in ' i
high ambient light conditions and is being examined by SRDS as

a replacement for the current raster scan type BRITE displays

being used in Tower Cabs and TRACABs. SRDS alse has other

display systems under study including an all-digital display’ oo
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.

THE ASSUMPTIONS:

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. 1In
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 major improvement will be realized by adding the
3D weather detection capability, 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 capability will be
realized’either through a further modification to the ASRs to
vprovide»a 3D capability and/or through inputs from the Joint Use
radars 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. o

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 19837

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 implementéd?

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 surveil-
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?

THE SITUATION:

Most of the open questions above are focused on uncertainties
with respect to the specific program to be pursued by the FAA
‘rather than the interfaée/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 ﬁ
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 Near

Term and Far Term ATC system configurations must be viewed as 1

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 Dissemination .

The»CWSU planned for each of the ARTCCs is designed to serve as

a major source ofvmeteorologist 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 distributéd 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 o
the Terminai Information Processing System (TIPS) and the
Electronic Tabular Display Subsystem (ETABS) for the distribu-
tion of tabular weather datanfo"TRACONs and within ARTCCs;
respectively. If these future systems are found to be inade-
quate, then a separafe special subsystem that would automatically
collect, process, distribute and display meteorological data is

to be considered.

The options for displaying graphical weather products at the
controller positions is much more limited. An SRDS sponsored
study is being considered in FY 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 meterologist. 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:

e What type of graphical as well as tabular data 13
R . useful in the direct planﬁing of ATC clearances at
the ARTCC and TRACON controller positions? of
particular ithrest is the usefulness of graphical
3D weather surveillance data that will be available

from NWS or Joint Use Weather Radars?

j : e What type of data should the controller have available -
to forward to the pilot on an automatic or request '

basis?

o Is the design of the ETABS engineering model, which
permits 2 lines of 80 characters each for weather
related data, adequate for anticipated communications?
What expansion is possible without degrading the ETABS
primary flight data handling capability?

e Is the TIPS data communications capability between
ARTCCs and TRACONs adequate to handle the anticipated

volume of weather data in a timely manner?

AF0S 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
early 1980s. The ATCSCC and each ARTCC would have operational
AF0S positions within their faciiities and the FS$Ss would have
access to AFOS data via the Aviation Wgather 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 connection
to this bus will permit a complete set of weather data to be
accessed. Individual interfaces (more than 40).c0uld be

- established to permit timely access to data and to limit the
undesirable effect of single point failures.

Some of the areas that will be considered 1n'this evaluation. are:

e Cost Savings of common NWS and FAA communication

systems.

e Availability and use of NADIN data communications

improvements.
e Growth potential of the communication media to
provide enhanced graphical as well as tabular

products.

e Requirements 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 functioms will
be incorporated into the RCAG, en foute surveillance, VORTAC
and airport facilities for navigation, communications, and sur-
veillance. The Remote Maintenance Monitor System (RMMS) cépa-
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 airpért 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 eéch 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
dsing 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. 1Is 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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.surveillanée) 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 ICD?

THE SITUATION:

The Airway Facili;ies Service has developed'an oﬁerall 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-
térfaces 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 facilities. 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 monitbring
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
functionis 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 6f 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 during

RMMS planning are:

e 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 communications equipment. It would be highly de-
sirable for these technicians' interactions with RMMS
to be identical for those maintenance functions that

are common for communications and navigation.

e 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 SRDS.
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 Documeht will be undertaken as a part of the preparation
for the next MLS procurement. The DABS hardware cﬁrrently being
built has an integral performance monitor that transmits system
status.to the host ATC facility. As a part of the‘preparation
of the DABS Technical Data Package, SRDS will be making some
recommendations on the types of quality of data needed for per-

formance 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. 1In the Far Term, a céntralized Aviation Weather
Processor (AWP) will process weather and aeronautical data
recelved from the Wgather 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 speclalists 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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cbnsiderations, the manning and training requirements, and long

1ead-tiﬁe.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 Pro-

gram 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 Stations are also consolidéted 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. The fol-

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., 1In the case of RCCS, the néture 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 modifiecation
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 dn, 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
Route ATC (AERA)

In general, the Open Items cited in this report involved improve-
ments which were considered as being well along in the develop-
menf 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
Automationl(AERA) was not included in the Far Term configuration
due to the fact that it is still considered to be a long range,
édvanced 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 operafionally 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 alds 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 by AERA.

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 initiélly developed for
NAS Stage A in the-pre-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 R
. 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 pléce, 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 dispiay 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 displéy 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. ébove?
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 contfolle: 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 TIFR 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
aircfaft 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 prbf
gress. The controller's role has yet to be fully defined but
reéponsibilities will include moniforing of overall system per-
-formance, intervening 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 underétanding 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 demonstrate how the computér

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 demonstration, 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 the 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.

A:22-5



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 ekisting 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 ﬁ:epared
by the Metrek AERA Project Manager on a "Proposed Approach for
.the Division of Tasks Between tﬁe Controller and AERA and Intro-
duction of Some Controller as a Manager Conéepts." 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
ligsted above might be resolved but there is no specific work
.undefway at the moment to define the preferred solution. Since
the implementation of AERA 1s 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 VOR-DME.

THE OPEN QUESTIONS: _
1. What will replace VOR-DME if it needs to be replaced to

meet aviation navigafion requirements and when will the

replacement be necessary?

2. What is the most economical navigation systém for

aviation? For all users?

3. What are the roles of Loran-C, OMEGA, VLF Communications,
and GPS in civil aviation navigation?

" THE SITUATION:
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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Interface Adjuatmant Itenm

. nte Adjus o] 34 LOL T - IAL
* ixix;f;:- dusenent Ttem tion bgtween Facilities

C. Location of Problem : . -
K) Specific problem betwsen () specific problem within a (_) General system concsra,
.specific lyltem elements spacific system eclement
System alement or portion involvad in problem Other system element or portion involved in probleam
ARTCC TRACON/TRACAB (ARTS III)

D, Validity of Problem: (") Validity not dstsrmined ) valid ¢C) Not valid
Por what time psriod? < - -

E. Description (Current situation or future eituation ae currently planned. What changes are recocmended?)
In the future, it may be desirable to exchange Conflict Alert and
Conflict Resolution Advisory information between facilities (ARTCC
and ARTCC; ARTCC and TRACON). This would be done so that both
facilities could have the same 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
might declare an alert for a pair of aircraft, but the Conflict
Alert 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
standards, conflict alert algorithms, and use or non-use of flight
‘fintent data., Similarly, in the future, one facility might provide
a Conflict Resolution Advisory before another facility, and the
maneuvers recommended in the two advisories might not be the same.

. Suggeeted actions

Considering the lack of common conflict information, it may
be desirable to exchange such information between adjacent
facilities.

. Typs of Problea

( ) Operational Incompatibility (:) Technical Incompatibility (:) Time-Phasing Difficulty
(_) Operational Inefficiency (_) Technical lnefficiancy (_) Lack of Definition
&%) Operational Inadequacy. () Technical Inadequacy )

. Reference Document

(continue on separate shacte)

K. Origin of the Interface Adjustment Item. . .. Paul O. DOdge .
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Interface Adjustment Jtem

f}‘:{;';::.‘.““'“"“ “e Communication between DARC and CCC Bl B2-2

C. Location of Problem
(C) Specific problem betveen

specific system elements spscific system element

System element or portion involved in problem Other system element or portion involved in problem

CCC (ARTCC) DARC (ARTCC)

Specific problem within a (:) Cenaral system concern

D. Validity of Problea: (0) Validity not determined ® valud (Q) Yot valid
For vhat time period? = = .
As long as the currently-planned DARC and CCC function together.

What changes are recommende&‘l)

E. Description (Current situation or future situation as currently planned.
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 data base, and (2) transfer its controller-
updated data to the CCC when the flow of surveillance data can

be resumed through the primary channel.

F. Sugpested actiona

Determine what changes would be required in CCC software, DARC
hardware, messages, and message protocol in order to provide

two-way communication.

Type of Problem .

(") Operational Incompatibility (C) Technical Incompatibility (C) Time-Phasing Difficulty
(49 Operational Inefficiency (_) Technical Inefficiency (7) Lack of Definition

(C) Operational Inadequscy (O) Technical Inadequacy )

Reference Document

(continue on separste sheets)

Origin of the Interface Adjustment Ites. . .. Paul O. Dodge Date:
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Interface Adjuatment Ites

A. Interface Adjustment Item Three—Dimensional Weather Interrace B.IAT B2-3
(IAL) Wama with Fn Route Facilit Rusber

Location of Precblem

C.

(C) Specific problem batwaen ®) Specific problem within a (C) CGeneral systea concern
specific system elements specific aystem element -

System element or portion involved in problem Other system element or pa::tian involved in problem

ARTCC

D. Validity of Problem: &) validity not determined (") valid (O) ¥Not valsd
For what time period? = tT -

E. Description (Current situation er future situation as currently planned. What changes are reconmended?)

In the Far Term, digitized weather data will be provided to

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 of bright-
ness, various colors, or other available techniques should be

considered.

F. Suggeated actions

investigate requirements and prepare plans for conceptual and
developmental work in this area.

Type of Problem
(") Operational Incompatibility (") Technical Incompatibility ) (C) Time-Phasing Difficulty

() Operational Inefficiency (7) Technical Inefficiency (X Lack of Definition
(_) Operational Inadequacy (_) Technical Inadequacy (:)

Reference Document

(continue on separate sheets)

Dod

Origin of the Interface Adjustment Item. “-‘.Paul 0

e

Dacas




Ianterface Adjustment Itesm

A. Interface Adjustment Item ree~Dimensional Weather Interface B. IAL
(IAT) Name with ARTS TIT wumber B3-1

C. Location of Problem
() Specific problem between ®) Specific problem within a (") General system concern

specific system elements specific system element

System element or portion involved in problea Other system element or portion involved in problea
TRACON (ARTS III)

D. Validity of Problem: (® Vvalidity not determined (") valid (C) Mot valid '
For what time period? - . - -

E. Description (Current situation or future situation as currently planned, What changes are recommended?)
In the Far Term, digitized weather data will be provided to ARTS
III TRACONs. 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 of bright-
ness, various colors, or other available techniques should be

considered.

F. Suggested actione

Investigate requireménts and prepare plans for conceptual and
developmental work in this area.

Type of Problem

ime~Phasing Difficulty

(:) "Operational Incompatibility Technical Incompatibility () T
Lack of Definitiom

)
(_) Operational Inefficiency (") Technical Inefficiency [e:4]
' O

() Operational Inadequacy Technical Inadequacy )

Reference Document

(continue on separate sheets)

Origin of the Interface Adjustment Item. Neme: Paul O. Dodge
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Interface Adjustment Itenm

A, Interface Adjustment It e a n CC ¢ B. IAI s
Tiict : Fomber B3-2

(1aD) ¥awe and Con

C. Location of Problea

G!) Specific problem between * (:) Specific problem within a (7) Ceneral system concern
specific system elements specific system element -

System element or portion involved in problem Other system element or portion involved in problem

ARTS III ARTCC

D. Validity of Problem: (7) validit ‘no: determined -
e et e ioat - y &R valid (0) Not valid

E. Description (Current situation or future situation as currently planned. What changes are recmanded?)-

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 use or
non-ugse of available flight intent data.

For aircraft that are near boundaries between En Route and Ter-
minal areas, the terminal and en route conflict algorithms should
be adjusted so as to provide consistent results that are not con-

fusing to controllers.

F. Suggested actions
Investigate feasibility of adjusting conflict algorithms to
boundary situations.

Type of Problem

(:) Operational Incompatibiltty (§) Technical Incompatibility [ Time-Phasing Difficulty
(0) Operational Inefficiency - () Technical Inefficiency (7) Lack of Definition
(_) Operational Inadequacy (_) Technical Inadequacy (4]

Reference Document

(centinue on separate sheets)

Origin of the Interface Adjustment Item. u--Paul 0 DOd e
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Interface Adjustment Itenm

(1A1) Name ARTCC /FSH~AFSS PIREP Acquisition Coordination Husber B6~1

C. Location of Problea

&) Specific problem betvaen * (D) Specific problem within & (") General system concern
specific system elements specific system element =
System e nt or partion in probles Other system glems orgion involyed b1
Fl1ight “Serv, Hab" (F8HY oF Air Route Yrarfld Control CehEey
A aink: 20 48 = FSS) (
D. Validity of Problem: (0) Validity not determined (C) valid (C) Wot valid

For what time period?

E. Description (Current aituation or future situation as currently plnqned. What changes are recommended?) .
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 PIREP
acquisition. However the FSS 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 feasible way to get the capability.

F. Suggested actions

Once the decision on consolidation is made, review the require-
ment and select from alternative methods of providing the
automated ARTCC/FSH~AFSS interface.

Type of Problem

() Operational Incompatibility () Technical Incompatibility (") Time-Phasing Difficulty
(_) Operational Inefficiency (_) Technical Inefficiency & Lsck of Definition
(_) Operational Inadequacy . (_) Technical lnadequscy )

Reference Document

6-1, 6-2, 6-3, 6-4, 6-9

(continue on separate sheets)

F.

Origin of the Interface Adjustment Item.

Name: W, Potter Date:




Interface Adjustment lten

“A. Interface Adjustment Item B. IAI
(A1) vame "~ RCCS/FSH-AFSS Interface

c.

Location of Problea .
) Seecific problem betwsen (_) Specific problem within a (:) General system concern

specific system elements specific system elemant

Fi’iﬁ;“fu’:lus'gr?? E’é“ﬁu'ﬁ CHEMY "or™ Rad10" CommunicAtichs™ i e
19eht Serv.Sta. (AFSS) System (RCCS)

D. v'u‘“" of Problem: (C) validity not determined B . -
For what time period? - 4 () Valid (O) Not valid

E. Description (Current situation or future situation as currently plenned, What changes are recommended?)

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 since the sizing of the RCCS equipment is
in part a function of a matrix defined by the number of
specialist consoles in the Flight Service Station and the
number of NAVAIDS included.

F. Suggested ac :lion-
" 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 Problea
(:‘) Operational Incompatibility ( )} Technical Incompatibility (") Time~Phasing Difficulty
(_) Operational Inefficiency ( ) Technical Inefficiency ®K) Lack of Definition

(_) Operational Inadequacy ( ) Technical Inadequacy )

» Reference Document

6-1, 6-3, 6-4

. Remarks

(continue on separate sheets)

'K. Origin of the Interface Adjustment Item. Neme: w. F. Potter Date:




Interface Adjuatment lten

A. Interface Adjustment 16

(IAD) Name ~AV-~AWOS/FSDPS Interface L:::berB6_3

C. Location of Problem

(15) Specific problem between * (:) Specific problem within a (:) General syatem concern
specific system elements specific system element

Fiz'itgahélengn?tro‘x;fgéi;bgﬁgve?i_no%:rébéging Other system element or portion involved in problems
FSDPS

Validity of Problea: (7) Validity not determined (") valid () Not valid
For what time period? = - -

E. Description (Current situation or future situation as currently planned. What changes are recommended?)
The requirement for an interface with the Aviation Automated
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
exact nature of the resultant hardware, software or information
content is unknown.

F. Suggested actions ’

Continue to monitor the AV-AWOS effort so that Flight Service
Station requirements will be considered in the design of the
interface.

Type of Problea

(C) Operational Incompatibility (
() Operational Inefficiency (
(_) Operational Inadequacy (

) Technical Incompatibility (:) Time-Phasing Difficulty
) Technical Inefficiency ) Lack of Definition
) Technical Inadequacy ?f )

H. Reference Document

6-1, 6-3, 6-4, 6-6

(continue on separate sheets)

W. F. Potter

K. Origin of the Interface Adjustment Item.
. Neme :
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In:er‘flcc Adjuatment Itenm

Interface Mjultient Item
(IAI) Name

A.

B. 1AL i
Number B6—
C. Location of Probles i

) Specific problem batwaen - * Q) Specific problem within a Q) G 1 aystem
specific system elements specific aystem elament

I ?l llsnt or. p& ét 0 v? Bétébg Other syst- alement or portion 1nvc;1vad in problems
P} ght S;Efzi (gSDPsging Radar(Surveillance) Site

D. Validity of Problem: (C) Validity not determined 7)  vald ") Mot valid
For what time period? =~ () valud () oe val

h

& E. Description (Current situation or future situation as currently plenned. what ges sre T ded?)
An interface between each FSDPS and up to 13 FAA or NWS radars
providing digitized weather inputs is planned for in the FSS
Model 2 specification and in the Automation Master Plan.

If a potential joint FAA/NWS/Air Force effort to support the
development of a new doppler weather radar which could detect
turbulence as well as precipitation is successful, support
from these radars to the Flight Service Stations should be
considered. '

F. Suggestad ections
When the results of the doppler radar development are available,

consider the capability for FSS use.

+ Type of Problem

(:) Operational Incompatibility 4 ) Technical Incompatibility ( ) Time-Phasing Difficulcy
() Operational Inefficiency - ") Technical Ineff{ciency (. ") Lack of Definitien
@ Operstional Insdequacy (o ") Technical Insdequacy (o ) )

. Reference Document

6-1, 6-3, 6-4, 6-6

(continue on upunvte sheets)

« Origin of the Interface Adjustment Item. Nome: W.

F. Potter



Iaterface Adjustment ltenm

- A. Interface Adjustment Item B. lAL

(IAT) Name AWP-WMSC Combined Function “Nusber B6H—5

Location of Problem . - -
@ Specific problem between (® Specific problem within a (_) General system concern

specific system elements specific system elenment
System element or portion involved in problem Other system element or portion involved in problem

AWP, WMSC Those interfacing with AWP or WMSC

c.

D. Validity of Problem: (7) Validity not determined ¢") valid (7) Not valid
For what time period? - = - .

E. Description (Current situation or future situation as currently planned. What ch s are ¥ ded?)

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 to provide WMSC functions at two

AWP (NADIN location) sites is under development by AAT. If
implemented it will result in a combined AWP/WMSC being installed
in the 1983-1984 time frame, Potential impacts include:.

revised Model 2 FSDPS and AWP specifications, revised interface
specifications for all those agencies currently interfacing

with a single WMSC. ' '

F. Suggested actiona

‘Identify specific impacts and changing requirements for Model 2
FSDPSs, AWP and other users and sources for the existing WMSC.

G. Type of Problem

(:)‘ Operational Incompatibility (:) Technical Incompatibility (") Time-Phasing Difficulty
(_) Operational Inefficiency () Technical Inefficiency K) Lack of Definition
(J) Operational Inadequacy (1) Technical Inadequacy )

H. Reference Document
Briefing Memo, AAT to Administrator, dated Aug. 10, 1978
References: 6-3, 6-4

Reaarks

J.

(continue on separate sheets)

K. Origin of the Interface Adjustment Item. W, F, Potter Dace:

B-12
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Interface Adjustaument Iltewm

A. Interface Adjustment Item DAata - B.JAT
(TAI) Nanme BY. NusberB9-—-1

C. Location of Prcblem

(:) Specific problem between * lg) Specific problem within a
specific system elements specific system element

System elemsnt or portion involved in problem Other system element or portion involved in problem

NADIN ARTCC .

() General system concern

D. Vslidity of Problem:

(C) Validity not determined &) vald (O Mot valud

For what ti riod?
ne per Near Term & Far Term

E.

Description (Current situation or future situation as currently planned. What changes are recommgnded?)

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.

Suggested actions

" A study or test should be conducted to determine if NADIN

can provide acceptable response times for critical messages
between en route computers.

Type of Problem

(") Operstional Incompatibility (7) Technical Incompatibility

- ( Time-Phasing Difficulty
() Opersational Inefficiency. () Technical Inefficiency (
(

:; Lack of Definition
2 QOperational
. Uncertainty

(:) Operational Inadequacy () Technical Inadequacy

Reference Document

FAA-E-2661, FAA Specification, National Airspace Data
Interchange Network (NADIN)

Remarks

(continue on separate sheets)

Origin of the Interface Adjustment Item. , . J, C. Fowlkes .
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Interface Adjustment Itenm

A Incertace Mjucnent It Data Link Rate to ARTCC

€. Location of Problem . - _
x_) . Specific problem betwaen () Specific problem within a (_) General system concern

specific system elements specific system elemant

System element or portion involved in problems Other system element or portion involved in problea

Data Link (DABS) 9020

D. Validity of Problem: (") validity not determined ) valid () Mot valud
For what time period? - n - .
' Far Term

E. Description (Current situation or future situation as currently planned, What changes are recommended?)

Communications from a Data Link at a DABS site to an ARTCC will
be via one 4800 bps channel.

F. Suggested actions

The data rate, 4800 bpé, should be verified. The rate was
chosen without any analytical basis.

Type of Problem

(:) Operational Incompatibility (:) Technical Incompatibility (7) Time-Phaeing Difficulty
Operational Inefficiency () Technical Inefficiency (7) Lack pf Defiajtion
Operational Inadequacy (") Technical Inadequacy (® lechnica

Uncertainty

Reference Document

NA

(continue on separate sheets)

.K. Origin of the Interface Adjustment Item. Neme: Jo Co. Fowlkes

B-14
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Interface Adjustment Itenmn

A Interface Adjustaent Item p o g ndant Data Link Chamnel to ARTCC [l ™I%.. B9-3

C. Location of Probles -
?f) Specific problem between () Specific problem within a (C) General system concern
specific system elemente specific system element -

System element or portion involved in problem Other systeam element or portion 1nvolvod in problems
Data Link (DABS) 9020

D. Validity of Problem: (7) Vvalidity not determined @ vaud (O) Not valid
For what time period? = -
Far Term

E. Description (Current situation or future aituation as currently planned. What ch are T ded?)

A redundant 4800 bps. channel will Be provided from Data Link
(DABS) to an ARTCC. '

Suggested sctions

The need for a redundant channel should be verified.

Type of Problem
(") Operational Incompatibilicy

" () Technical Incompatibility (C) Time-Fhasing Diff iculty
(7) Operational Inefficiency () Technical Inefficiency ) 'i.-ck f Dpfinigion
Q) (3 Technica

(0) Operational Inadequacy Technical Inadequecy

Uncertainty

Reference Document

NA

(continue on separate sheeta)

Origin of the Interface Adjustment Item. Nama: J, C. FOWlkES Date:
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Iantarface Adjustment Item

. Interface ustm Redundan lanne or rve . i
A nestace Mjusmen: Lem g BN D RTS TIT TRACON/Tower > mabor BY—{;
C. Locstion of Problem

@ Specific problem between (:) Specific problem within a (:) Ceneral system concern
specific system elements specific system element

System element or portion involved in problem Other system element or portion involved in problem

Surveillance Site TRACON/Tower

D. Validity of Problem: (") validity not determinad @ vard () Not valid
For what time period? - - : .
Far Term

E. Description (Current situation or future situation as currently plsnned. What changes are recommended?)

A channel consisting of four 4800 bps data circuits are : -
provided from a surveillance site to the ARTS III TRACON/Towers.

F. Suggested actions

Determine if a redundant channel is needed.

G. Type of Problea
(") oOperational Incompatibility (:) Technical Incompatibility (C) Time-Phasing Difficulty P

(:) Operational Inefficiency () Technical Inefficiancy (7) Lack of Defipitfon
(0) Operationsl Inadequacy (C) Technical Inadequacy ®) Technical

Ungertainty

H. Reference Document

NA

(continue on separate sheets)

K. O
] rigin of the Interface Adjustment Ites. Neme :

C. Fowlkes Dpace:

B-16
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Interfsce Adjustmant lctaem

Interface Adjuatment Item
(IAT) Name

Locstion of Procblea

(7) Specific problem between O Specific problem within a (C) Generel system concern
- specific system elements specific system element .

System elemant or portion involved in problem Other system element or portion involved in problem

Data Link (DABS) ARTS ITI TRACON/Tower
D. Vslidity of Problem: (0) Validity not determined ®) varid (C) Mot valid
For what time period? = =
Far Term

Description (Current situation or future situation as currently planned. What changes are recommended?)

The data rate for Data Link to ARTS IIT is 2400 bps.

Suggesated actions

Determine if 2400 bps data rate is adequate.

Type of Problem

(C) operational Incompatibility O Technical Incompstibility (:) Time-Phasing Difficulty
(") Operational Inefficiency (_) Technical Inefficiency ) ck of Dpfinition
(C) Operational Insdequscy (C) Technical Inadequacy (e ”l"ecfm, c L-f-

~ Uncertainty

Reference Document

NA

(continue on separate sheete)

Origin of the Interfece Adjustment Item. . . J, C, Fowlkes
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Interface Adjustment lItea

Interface Adjustment Item l-x:b“ 39—6

(IAL) Nams
. Location of Probles - _
X Specific problem between () Specific problem within a (_) General system concern
specific system elements specific system element
Other system element or portion involved in problem

System element or portion involved in problem

Data Link (DABS) ARTS III

D. Vslidity of Problea: (0) Validity not determined X valid Q) Mot valid

For what time period?
Far Term

Description (Current situation or future situstion as currently planned. What changes sre recommended?)

A redundant 2400 bps channel will be provided from Data Link
(DABS) to an ARTS IIT TRACON. ,

E.

F. Sugpgested actions

Verify the need for a redundant channel.

Type of Problem .
(C) oOperational Incompatibility () Technical Incompatibility (C) Time-Phasing Difficulty
() Operational Inefficiency () Technical Inefficiency () Lack of Definition

- 3 Technical

(_) Operational Inadequacy () Technical Inadequacy
Uncertainty

Reference Document

NA

(continue on separate sheeta)

K. Origin of the Interface Adjuatmant Item. . . J. C. Fowlkes




A.

c.

Interface Adjustment Itsam

:?i;;f;:“"“mm Tees TRACON/Tower Interface with NADIN ":::m- B9-7

Location of Problem . -
) Specific praoblem between )
specific system elements

Specific problem within a (:) General syetsm concarn
specific aysten element

System element or portion imvolved in problem Other sfutu element or portion involved in gibln
. e

NADIN %;l‘(zh%: » ARIS 111, Programma

b,

Validity of Problem: (7) Validity not determined ® Valid () Mot valid
For what time period? - = -

Description (Current situation or future situation as currently planned. What changes are recommended?)

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 Programmable TPX-42.

. Suggested actions

Ensure that NADIN will interface with ARTS II, ARTS III and
Programmable TPX-42.

. Type of Problem

(") Operational Incompatibility (:) Technical Incompatibility Time-Phasing Difficulty
Lack of Definition

- )

(_) Operational Inefficiancy (_) Technical Inefficiemey )

(C) Operationsl Insdequacy (O) Technical Insdequacy (3 Technical
Uncertajnty

Reference Document

FAA-E-2661, FAA Specification, National Airspace Data

Interchange Network (NADIN)

Remarks

(continue on separate sheets)

Origin of the Interface Adjustment Item. Neme: J C Fowlkes Daca:




A.

c.

Interface Adjustment Item

Interface Adjuatment Item

(IAI) Nase NADIN Interface with TIPS B erB9-8

Location of Problem - - . i
cg) Specific problem between (C) Specific prodlem within a (_) General system concern
specific system elements specific system element

System element or portion involved in problem Other system element or portion involved in problem

NADIN TIPS

D.

Validity of Problem: (7) validity not determined (}-() valid (:) Not valid
For what time period? -

Far Term

E.

Description (Current situation or future situation as currently planned. What changes are recommended?)

NADIN will not be spécifically 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).

‘Suggested actione

Ensure that NADIN will be designed to interface with TIPS :
the Far Term. o , . - 3

Type of Problea . ' : -

) Time-Phasing Difficulty
) _Lack of pefinjtion
) Technica

Uncertainty

Operational Incompatibility
Operational Inefficiency
Operational Inadequacy

) Technical Incompatibility &
) Technical Inefficiency S
) Technical Inadequacy 4

Reference Document

(1) FAA-E-2661, FAA Specification, National Airspace Data
Interchange Network (NADIN) ,
5 Teru%nal Informatlon Processing System

(continue on separate sheets)

Origin of the Interface Adjustment Ites. ... J, C, Fowlkes pace:
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Interface Adjustment Item

b TAD Hama e M conter B TTY Network for Flow Control

C. Location of Problem R - :
(¥ Speeific problem between (_) Specific problem vithin a ) G 1 system
specific system elements’ specific system slement =

System element or portion invelved in problem Otﬁer system element or portion involved in problem

SCC ARTCC
Validity of Problea: BIR ¥ - ‘
Tadiey of Froblen: ot (C) Validity not determined (R} valid () Vot V-‘li.d
Near Term & Far Term

Description (Current situstion or future aituation as currently planned. What changes are recommanded?)
‘The Center B TTY network will be used for transfer of flow

control information from the SCC to the ARTCCs in the Current
gsystem, and NADIN will be used in the Near Term and Far Term.

Suggested sctione

Message structure and traffic volume will have to be defined
and the output devices specified.

. Type of Problem

(:) Opi ional I tibilicy (:) Technical Incompatibility () Time-Phasing Diﬂicﬁlty
(_) Operational Inefficisacy ) Technical Inefficiency () Lack of Definition
(_) Operational Inadequacy (_) Technical Insdequacy )

Reference Document (1) FAA-~E-2261, FAA Specification, National Airspace

Data Interchange Network (NADIN). (2) WP-12693, Air Traffic
Control System Command Center System Description.

. Remarks

{continue on separate sheets)

. Origin of the Interface Adjustaent Item. Nema: J C Fowlkes Date:
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C.

Interface Adjustment Iltem

[ A. Interface Adjustment Item

(IAD) Namo Replacement
Location of Problem ‘ -
(3{ ‘Specific problem between )

specific system elements

of AIRS

Specific problem within a
specific system element

L;ﬁ:bcr Bg_lo

(C) General system concern §

System element or portion involved in problem

ATCSCC

AIRS

Other system element or portion involved in problem

Validity of Problem:
For vhat time period?

(0) Validity not determined ) ® valid

Current

(C) Yot valid

Description (Current situation or future situation as currently planned.

What changes are recommanded?)

.The Airport Information Retrieval Systems (AIRS) will be
replaced by CFJC, and the ATCSCC will not be required to

interface with AIRS.

Suggeated actiona

Verify that the ATCSCC will

not have to interface with AIRS.

Type of Problem
(") Operational Incompatibilicy (

) Technical Incompatibility

(:) Operational Inefficlency () Technical Inefficiency
(_) Operational Inadequacy

() Technical Inadequacy

Time-Phasing Difficulty
Lack of Definition

Reference Document

(continue on separate sheeta)

Origin of the Interface Adjustment Item. Name :

J. C. Fowlkes ..

—



Interface Adjustment ltem

® pamber B9-11

A. I £ Ad
(Iany oo Miuacnent Item  peather Data Flow

Location of Probles . _
Specific problem betwsen (J) Specific problem within a (C) General syatem concern

specific system elements specific ayatem element

C.

System element or portion involved in problea T _System & \ 4 in problem
‘BAviation Weather Processor (AWP) gZ§f2§flgﬁ§Z§gé SHPCRTHE

D. Validity of Problem: (7) validity not determined D v RN
For what time period? = ye e @ Valid () Fot valnd
Far Term

E. Description (Current situation or future situation ss currently planned. What changes are recommended?)
Weather data from the automated FSSs (AFSS) will flow via NADIN
to both the AWP and the WMSC. The WMSC will assemble these data
with data from other sources and make distribution to many
places, including the AWP. 'The AWP will have to test every item

to eliminate duplicationm.

Two alternate flow patterns are suggested. The WMSC could
handle all weather data as it presently operates, and send one
copy of each item to the AWP, or NADIN could send all weather
_data to both the WMSC and the AWP. Either of these alternatives
would reduce the data processing load at the AWP and the
quantity of messages processed by NADIN.

F. _Suggennd actions

Traffic projections should be analyzed with the objective of
obtaining maximum efficiency consistent with meeting system time

delay goals.

. Type of Problem

(*) Operational Incompatibility (:) Technical Iﬁcmpltibiuty (") Time-Phasing Difficulty
® Operationsal Inefficiency (C) Techbnical Inefficiency (") Lack of Definitiom
() Operationsl Inadequacy (_) Technical Inadequacy )

H. Referance Document

Specification of the Flight Service System, Volume 1
System and Hardware

« Remarks

(continue on separate sheeta)

_K. Origin of the Interface Adjustment ltem. Name: H. P. Guer‘ber Dare:
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lanterface Adjustment Itewm

A A e Mguscmene It poAS Data Capacity n I B9-12

C. Locstion of Problem

(:) Specific problem between (:) Specific problem within a 0 Ceneral system concern
specific system elements specific system element

System element or portion involved in problem Other system element or portion involved in problea

AWP FSDPS NADIN

D. Validity of Problem: %)

Validity not determined (7) valid (") Not valid
For what time period? - -

Far Term

E. Description (Current situation or future situation as currently planned. What changes are recommended?)

The FSDPS storage capacity was based on estimates of the data
base size. Communications requirements were based on the
requirement to down load this data base within a given time.
Since those estimates, there has been some further definition
of the graphic data needed, which could materially increase
the storage and communications requirements.

F. Suggested actiona

Re-estimate the data, storage and communications requirements.,

G. Type of Problea

(") Operational Incompatibility . () Technical Incompatibility (
(_) Operational Inefficiency () Technical Inefficiency (
() Operational Inadequacy GO Technical Inadequacy (

) Time-Phasing Difficulty
) ack of Definition
)

H. Reference bocument (1) Communications Requirements for the Flight Ser-
vice Baseline System (2) Specification for the Flight Service
System - Vol. 1 System and Hardware

J. Remarks

(continue on separate shects)

K. Origin of the Interface Adjustment Ites. Neame : H. P. Guerber Dace:




Interface Adjustment ltem

A. Interface Adjuatment Item

(1A1) MName NADIN Specification B 89-13

Rumbe
C. Location of Problem .

(o 7) Specific problem between (:)

Specific problem within a &
specific systen elements

specific system element

or:ton nvolvcd in problem Other system element or portion involved in problem
NADIR duTtching dent
NADIN Concentratqr

D. Validity of Problem:
For what time period?

General system concera

() Validity not determined Q) valud
Near Term, Far Term

) Wot valid

E. Description (Current situation or future situation as currently planned. What changes are reccn-zndea?)

No specification exists for NADIN II or NADIN III. The only
definition that exists for NADIN II and III is in the form of

traffic estimates and some feature definition in Appendix Z
to FAA-E-2661.

F. Suggested actions

Analysis work should be performed and specifications written to
define both NADIN levels II and III.

Type of Problem

(:) Operational Incompatibility
() Operational Inefficiency
(_) Operaticnal Inadequacy

Technical Incompatibility )
Technical Inefficiency R
Technical Inadequacy B

Time-Phasing Difficulty
Lack of Definition

Reference Documen
FAA-E-26éT- %AA Specification, National Airspace Data Inter-
change Network (NADIN)

J. Remarks

(continue on separate sheets)

K.

Origin of the Interface Adjustment Item. name: H. P. Guerber Dates
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Interface Adjustment Iten

A.  Interface Adjustment Item

(IAD) Name Long Range Features > fomber BI-14

C. Location of Problem

(:) Specific problem betwesen * (:) Specific problem within a 0_-9 General system concern

specific system elements ) specific system element

tching Cen

e t or_ pgrtion involysd in problem Other system element or portion involved in problem
NADYR et oo ter porsie P
NAT) LN

D. Validity of Problem: @D Validity not deteramined () valid (C) Not valid
For what time period? = - -
Near Term

E. Description (Current situation or future situation as currently planned. What changes sre r ded?)

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. Suggested actions

Features should be listed and examined for possible incorpora-
tion into the initial NADIN procurement.

G. Type of Problem

Operational Incompatibility (:) Technical Incompatibility
Operational Inefficiency (_) Technical Inefficiency
Operstional Inadequacy (_) Technical Inadequaey

} Time-Phasing Difficulty
) Lack of Definitiomn
)

+ Reference Document PAA_TNACS-061-221-0R, Integrated National Airspace
Communications System (INACS) for the Support of Air Traffic
Control Operations in the 1980s and 1990s, Operational/Mainte-

(continue on separate sheets)

K. Origin of the Interface Adjustment Ites. ... H, P, Guerber Dace:

B-26

—

—a




Interfacs Adjuatmsnt Iten

ﬁ::;';:.“’"mm Teem Graphic. Data for AWP b ober B9-15

Locstion of Probles R -
( ) Spacific problem between () Specific problem vithin a 0:0 General syetem concarn

specific system elemsnts specific ayetem element
Syatem element or portion involved in problem Other syatem slement or portion imvolved in probles

AR NMC NADIN
Validity of Problem: v - -
114 ':“ e reriodt ®R)  validity not detarmined ) valid ) Yot valid
' Far Term

C.

E. What changes sre recommended?)

Description (Current situation or future eitustion as cufrently planned.

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 NADIN.

The digitized graphics eould flow from NWC to a NADIN switch
then to the AWP, making use of data channels that will exist

and the capability of NADIN to process non-alphanumeric
messages.

+ Suggestad actions

The use of NADIN for this traffic should be evaluated in terms
of its potential cost savings.

. typo of Problem

« _) Operational lnco-putbu!.ty
(C) Operational Inefficiency
[4 ) Operational Inadeguacy

) Technicn Incompatibility () Time-Phasing Difficulty

() Technical Inefficiency ) Lack of Definition

(_) Techaical Inadequaey COBt

H. Raference Document FAA~E~-2661, FAA Specification, National Airspace
Data Interchange Network (NADIN), Specification for the Flight

‘S’:grice Systems Modernization Program ~~ Vol. I System and Hard-

J. Remarks

(continue on sepsrats sheets)

H. P. Guerber .

K. Origin of the Interface Adjuetment Item. N
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Interface Adjuatment ltewm

:‘;:;;‘;:_“5““""' Itm ATCSCC Concentrator B e BI-16

C. Location of Probles . _ ._
(0) Specific problem batween X) Specific problem within & (_) General systea concern

specific system elements - specific systes elemant

System element or portion involved in problem Other system element or portion involved in problem

ATCSCC

Validity of Problem:
For what time period?

@ vald (:) Not valid
Near Term, Far Term

(C) validity not determinsd

Description (Current situation or future situatiorn as currently planned, What ch are r ded?) |

It is planned that data to and from the various terminals and
printers at the ATCSCC will flow through NADIN, via common
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 the ATCSCC.

F. Suggested actions

Characteristics required should be established and a specifica-
tion prepared.

G. Type of Problem

'X) Operational Incompatibility (_) Technical Incompatibility ( ) Time-Phasing Difficulty
C _) Operational Inefficiency () Technical Inefficiency (C) Lack of Definition
. _) Operational Insdequacy () Technical Inadequacy ( )

Reference Mugnt

{continue on separate sheeta)

K. Origin of en.
) 1gin of the Interface Adjustment Item Neme :

H. P. Guerber pae:

B-28
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A,

C.

Interfaca Adjustmant Itanm

nterface us! Adequacy o apac [ .
CIAD) Nama T T Slog fo¥ RCCS ginailin " nusbor B9—17

Location of Problem

(C) Spacific problem between " k-) Specific problem within a )

Ceneral aystem concarn
specific system elements specific aystem element

System element or portion involved in problem

RCCS

Other system element or portion involved in problem

Validity of Problem: (C) Validity not determined ® valwd (C)  Not valid
For vhat time period? - -

Description (Current situation or futurs situation as currently plannad. What changea are r manded?)
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 means of in band signalling or by some other
separate channel.

Suggeated actions

Determine requirements to see if in band signalling would
work or what other means should be used.

(C) Operstional Incompatibjlicy (

Type of Problem

:) Technical lncmp-tlbuhy (@) Time-Phasing Difficulty
(_) Operational Inefficiancy (_) .Technical Inefficiancy g Lack of Definfcion
() op {onal Inadequacy (C) Technical Inadequacy "~

Reference Document

Draft RCCS System Description

Remarks .
FAA is aware of this interface adjustment and necessary steps
are being taken to asgegs re uiremgnt§.

on patrate sheete

Origin of the Interface Adjustment Item. Neme: F. S. Keblawi Daces
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Int.r!.co Adj‘ul_tlnnt lten

In erlace ustmen Adequ er [ 3. 1AL
(1AD !-wv;i-tt; Il{&-CS Channels Havin 250Hz Slot nusberB9-18

Location of Problem _ )
(_) ~Specific problem between 6) Specific problem within &
specific system elementa specific system alemsnt

System element or portion involved in problem

RCCS

(C) General eystem concern

Other system element or portion involved in problem

Validity of Problem:
For what time period?

(0} Validity not determined ®) valid Q) Not valid

Description (Current situation or future situation as currently planned.  What ch are r ded?)

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 T; carrier,
the information in the slot might not be fully recovered.

Suggested actions

'Some analysis and testing of the interface of in band
signalling with the Bell system and its T; carrier will
have to be conducted.

« Type of Probles

(:) Operational Incompatibilicy ( ) Technical Incompetibility ( ) Time-Phasing leﬂ.culty
(_) Operational Inefficiency ) Technical Inefficiency w Lack of Definition
() Operational Inadequacy ( ) Technical lnadequacy )

Reference Document

Draft RCCS System Description.

Remarks

The FAA is aware of this interface adjustment and necessary
steps will be taken. (continue on separate sheats)

Origin of the Interface Adjustment Item. ra—



Interfasce Adjustment Item

A. Interface Mustnen: 1cea Monitor ng/rau solation P o8- B. IAL
(1) ¥ame ophy for FAA Communications Planning Husber B9 -1 9
C.. Location of Problem )

(7) Specific problem betwsen k-) Specific problem within & (:) Ceneral pystam concern K
T specific system elements specific system element

System element or portion involved in problem Other system element or portion involved in problem

Planned Procurement of A/G Equip

D. Validity of Problea: (") Validity not determined £) valud () Mot valid
For what time period? h

Description (Current situstion or future situation as currently planned. ¥hat changes are recommended?)

‘Procurement of solid state A/G transceivers is currently
planned to be in the millions of dollars. This equipment
would have to interface with the RCCS monitoring/fault
isolation system or with the RMM System and it is not
configured to do so:

Suggested actiona

Delay procurement of some of the A/G solid state equipment
where feasible, and retrofit those transceivers that have
been modernized.

Type of Problea

(C) Operational Incompatibility (C) Technical Incompatibility (C) Time-Phasing Difficulty
() Operational Inefficiency F) Technical Inefficiency Lack of Definitiom

) Operational Inadequacy _) Technical Inadequacy

Reference Document

Budgetary documents, Draft RCCS System Description,
RMMS program briefings.

Renarks

(continue on separate sheets)

Origin of the Interface Adjustment Item. . . F. S. Keblawi Date:
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