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PREFACE

The Electromag~etic Compatibility Analysis Center (ECAC) is a Department of
Defense facility, established to provide advice and assistance on electromagnetic
compatibility matters to the Secretary of Defense, the Joint Chiefs of Staff , the military
departments and other DoD components. The Center, located at North Severn, Annapolis,
Maryland 21402, is under executive control of the Assistant Secretary of Defense for
Communication, Command, Control, and Intelligence and the Chairman, Joint Chiefs of
Staff , or their designees, who jointly provide policy guidance, assign projects, and establish
priorities. ECAC functions under the direction of the Secretary of the Air Force and the
management and technical direction of the Center are provided by military and civil service
personnel. The technical operations function is provided through an Air Force sponsored
contract with the lIT Research Institute (IITRI).

This report was prepared for the Systems Research and Development Service of the
Federal Aviation Administration in accordance with Interagency Agreement
DOT•FA7OWAI-175, as part of AF Project 649E under Contract F-19628-76-C•OO1 7. by the
staff of the lIT Research Institute at the Department of Defense Electromagnetic
Compatibility Analysis Center.

To the extent possible, all abbreviations and symbols used in this report are taken from
American Standard Y1O.19 (1967) “Units Used in Electrical Science and Electrical
Engineering” issued by the USA Standards Institute.
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FEDERAL AVIATION ADMINISTRATI ON
SYSTEMS RESEARCH AND DEVELOPMENT SERVICE

SPECTRUM MANAGEMENT STAFF

STATEMENT OF MISSION

The mission of the Spectrum Management Staff is to assist the Department of State,
Office of Telecommunications Policy, and the Federal Communications Commission in
assuring the FAA’ s and the nation’s aviation interests with sufficient protected
electromagnetic telecommunications resources throughout the world to provide for the safe
conduct of aeronautical flight by fostering effective and efficient use of a natural
resource--the electromagnetic radio-frequency spectrum.

This objective is achieved through the following services~

• Planning and defending the acquisition and retention of sufficient radio-frequency
spectrum to support the aeronautical interests of the nation, at home and abroad, and
spectrum standardization for the world’s aviation community.

• Providing research, analysis, engineering, and evaluation in the development of
spectrum related policy, planning, standards, criteria, measurement equipment, and

measurement techniques.

• Conducting electromagnetic compatibility analyses to determine intra/inter-system
viability and design parameters, to assure certification of adequate spectrum to support
system operational use and proje cted growth patterns, to defend the aeronautical
services spectrum from encroachment by others, and to provide for the efficient use of
the aeronautical spectrum.

• Developing automated frequency-selection computer programs/routines to provide
frequency planning, frequency assignment , and spectrum analysis capabilities in the
spectrum supporting the National Airspace System.

• Providing spectrum management consultation, assistance, and guidance to all aviation
interests, users, and providers of equipment and services, both national and
international.

iv
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LX 1~CUTIVL SIJ44ARY

Because of the limited number of channels in the 225-400 lIz
UHF band provided by DoD to the Federal Aviation Admini stration (FAA)

for air traffic control (ATC) communications , it is becoming increas-

ingly  difficult for the FAA frequency managers to provide the neces-
sary frequencies for adequate ATC communications support of military

aircraft . An automated FAA UHF Frequency Assignment System (tFF-FAS)

that can be used to provide frequency plans for ATC communications

facil ities was developed by the DoD Electromagnetic Compatibility

Analysis Center (ECAC). This was accomplished in response to a re-

quest from the FAA for an automated means to examine different meth-

ods for assigning UHF frequencies.

The IJHF-FAS described herein Consists of a series of computer

programs that can be uti l ized to prov ide channel ass ignments for
existing or proposed FAA UHF ATC requirements. Included is a series

of maintenance and retrieval programs that provide ready access to

the FAA-supplied ATC data. The UHF-FAS can also be used to detect

assignments that do not meet specified criteria (violators), to make
statistical analyses, and produce plots of service volumes.

The basic modules of the UHF-FAS are the Matrix Generator and

the Assignment Model. An intersite channel-separation-matrix gen-

erator uses site location , ATC function , and service volume infor-

mation to construct a matrix that reflects the channel separation

between sites necessary to maintain a specified , min imum , desired-

to-undesired signal ratio. The assignment model is based on two

assignmen t techniques: 1) considering f irst those requirements
most diff icul t to assign , based on congestion , and 2) max imizing
the usage of each channel by making as many assignments on a given

channel as possil~le. In addition, cos ite constra ints necessary to
prevent intermodulation and adjacent-channel interference are ap-

i’lied by the assignment program .

v/v i
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SECTION 1

INTRODUCTION

BACKGRO UNI)

Earl ier reports described an automated VHF (118- 136 lIz) fre-

quency assignment system developed by ECAC in response to an FAA

request . 1 ’2 The FAA desired a means of rapidly evaluating the rel-

ative merits of alternate courses of action that could be taken to

meet the growing air traffic control (ATC) communications require-

ments.

The FAA requested that ECAC develop a similar assignment sys-

tem for the 225-400 MHz portion of the UHF band . This report de-

scribes the FAA UHF Frequency Assignment System (UHF-FAS). For

reader convenience and clarity of system description , information

used in the VHF-FAS reports (References 1 and 2) pertinent to the

UHF frequency assignment system is repeated herein. Some UHF models

are more complex than their VHF system counterparts, because of the
var iety of equipments and the ir use.

Th c UHF-FAS selects the FAA ATC requ irementsa from the Inter-

departmental Rad o Advisory Committee , Government Master File

(IRAC GMF) and performs the intersite analysis. The cosite (intra-

site) analysis uses the non-FAA UHF frequencies from the IRAC GMF ,

as well as the appropriate VHF , FCC , and ARINC frequenc ies . The

1Beall , L., Cr isafulli , R., Morrow , J., and Van Gaasbeck , S.,
An Automated FAA Air Traffic Control Frequency Assignment Model ,
FAA- RD-73- 184 , ECAC , Annapol is , MD, December 1973.
2Hensl er , 1., Automated VHF Frequency System (FAS) For FAA Air
Traffic Control Communications , FAA-RD-76-14, ECAC , Annapo l is , MD ,
February 1976.

asee Glossary.

1
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I t I’ IIII)(I(’ I i s ( 1)1111) I ~ I o t -aii ’ i c of the type~ of t~i~u paent S CflCOUfl —

r’d in t he Iii II - hand . I actors coms i dcred include uiodu I ~i t son type.

ha ridw I di is. powe r • and the di -; t ance between equipments . Frequenc ~
assignments are made iii conformance to FAA-provided intercite and

cos i te const raints . The assignment mode l is designed to use fre-

quency spacing. Thus , assignments can he made with any channel

spacing that is an even multi ole of 25 kHz, and more than one chan-

nel-spacing increment can be used in any ghen assignment .

OBJECT I VE

The objective was to provide an automated UHF Frequency-Assign-

ment System capable of developing and/or evaluat ing frequency-assign-

ment plans for ATC comnsinications, that are compatible with other

frequency assignments in the UHF band .

APPROACH

The automated UHF frequency-assignment capability was developed

by designing a series of three program modules that constitute the

UHF FAS .

The first module was developed for the purpose of building an

intersite constraint matrix that designates the channel separation

between ATC requirements that is necessary to maintain a specified

protection criterion [desired-to-undesired (D/U) signal ratio].

Each ATC requirement is defined by its associated ATC function plus

geographical site and service-volume information . The intent is

to protect the desired signal from an interfering cochannel or

adjacent-channel signal under the worst-case condition . (This worst-

case cond ition may be defined as the posi tioning of an aircra ft in
its service volume such that the D/U signal ratio is a minimum.)2



Section I

l’hc second basic module of the FAS ~as developed to t ake into

account the cosite I.tn trasite) constraints. The cosite model pro-

duces the Site Denied-Frequency File. This file contains those fre-

quencies denied a t  the sites because ~‘t the cosite harmonic , inter-

modulation , or adjacent-signal in ts -rt t - rence constraints and the in-

tersite constraints. Interference calculations inc l ude 2-signal

third-order intermodulation products that are considered by the FAA

to be the most-probable source of intermodulation interference to

ATC facilities. Non-ATC frequencies considered in the intermodula-

tion analysis include broadcast FM radio frequencies , television

frequenci es, 118-136 F~IIZ (VHF) frequencies , and ~- - 2 ~JI MHz (UHF)

frequencies. The UHF frequencies considered in the intermodulation

analysis are those of existing military requirements. As an option ,

3-signal third-order intermodulation products can be considered by

the model when at least one of the signals is transmitted from a

continuously operating transmitter , such as a television station .

Selected transmit and receive frequencies used within a speci fied

distance of each ATC site (2 nautical miles) were considered in the

intermodulation analysis. The adjacent-signal analysis considered

background assignments that are used within a predetermined minimum

geographic distance. Where adjacent-signal interference was deter-

mined to exist , suitable guardbands were established . The inters ite

constraints result from non-FAA assignments in the Uh F band that

either share frequencies with FAA ATC operations or are located within

interference range of FAA ATC assignments.

The third basic module of the FAS was developed to produce the

frequency assignments. This module uses the Channel-Separation Ma-

trix and the Site Denied-Frequency File , to make assignments that

satisfy intersite and cosite constraints. As assignments are made,

the Site Denied-Frequency File is updated to reflect the current

assignment situation at each site. Since the order in which assign-

ments are made can affect the total assignment efficiency , a means

3
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was developed by which the UHF-FAS ordersa ass ignment requirements

according to certain congest ion criteria.

The data base for the UHF-FAS was provided by the collection
and verification of input information that describes the assignment
req uirements for FAA UHF air traffic control. The data base con-
sists of two files. The first file describes the assignment require-
ments by latitude and longitude , ATC fUflC~~Ofl,

a service volume
a ra-

dius , altitude , and frequency. This file is developed using the

Interdepartmental Radio Advisory Committee’s Government Master File

(IRA C GMF). The second file contains latitude and longitude points
that describe the tailored service volumes (TSV) . These TSV’ s de-
scribe the service volume areas associated with the enroute

a FAA
UHF assignments. This file is constructed using data from the

Adaptation Controlled Environment Systems (ACES) tapes provided to
ECAC by the FAA Air Route Traffic Control Centers (ARTCC).

aSee Glossary.
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SECTION 2

SYSTEM DESCRIPTION

GENERAL DESCRIPTION

The frequency-assignment technique described herein is accom-

pl ished in four steps. The first step is the generation of an In-

tersite Matrix , which designates the cochannel and adjacent-channel

assignment constraints imposed on each req~~remen t that needs an
ass ignmen t .

The second step is the development of a Site Denied-Frequency

File that represents the constraints imposed on the assignment by

the collocated equipments and nearby UHF military frequencies. The

third step provides the priori ty order ing of the requ iremen ts for
the assignment process. The fourth and last step is the actual

ass ignmen t process , which uses the results of the first three steps.

These four steps are discussed in greater detail in the para-

graphs that follow. Steps two and three, the site denied-frequency

f ile generation and priority ordering , are both discussed in the
subsection entitled “Frequency Assignment File Preparation.” FIGURE 1

shows the functional flow for the Frequency Assignment System. Run

procedures for all computer programs are described in APPENDIX E.

INT ERSITE MATRIX CONSTRUCTION

The matrix-building phase of the FAA UHF Frequency Assignment

System cons ists of two computer programs :

1. Matrix Generator Program

2. Matrix Tra .spose Program.

5
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FAA-RD-77-96 Section 2

These programs are used to construct channel-separation matrices.

Since the matrix is symmetrical , i.e., element I V • j  eiiuals clement

I . ,  ft. . - I~.j, only a partia l matrix is developed by the Matrix

Generator. The complete matrix is constructed by reflecting this

partial matrix about the main diagonal , using the Mat r i x Transpose
V Program.

Ma tr ix Genera tor Program

Inputs to the Matrix Generator Program are from the Require-
V ments File and TSV Fi le , in addition to user-specified information .

These f iles prov ide data that describe the geograph ic coord inates ,
air traffic control function , and service-volume definition for each
requirement. User-specified information includes the desired pro-

tection-criteria levels according to ATC function.

The matrix produced by the program describes the intersite re-

lationships between the requirements described in the Requirements

File. FIGURE 2 shows the structure of this matrix. Each element

of the matrix reflects the interaction between the requirement of

a row and the requirement of a column.  In FIGURE 2, element E.
3

reflects the in teraction between the requirement of row i and the
requ irement for column j .

The number of rows is less than the number of columns, due to

preass ignment of some requiremen ts. If , however , there should be

no preassigned requirements, the matrix is square. Since a por-

tion of the matrix is symmetrical , only a partial matrix is produced .

The portion of the matrix calculated using the Matrix Generator Pro-

gram is represented by A and B in FIGURE 2.

Each intersite relationship is determined by a comparison of

the service volumes for each site involved . (APPENDIX A provides

7
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PRE -ASSIGNED COL UNASSIGNED
REQUIR EMENTS ii4s i — REQUIREMENTS 01

_ _ _ _ _ _ _  

/ ~ _ _ _ _ _ _ _ _ _ _  

NOT E S H A D E D

- CALCULATED BY MATR IX CALCULATED
TRANSPOSE PROGR AM

U N A S S I G N E D  CALCULATED C
REQUIREMENTS BY MATRIX V

ROW I 

GEN ERATION PROGRAM 

E 11

FIGURE 2. PARTIAL MATRIX STRUCTURE.
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a detailed description of the procedures involved in the service

volume analysis.) For a particular interaction , this analysis

determines whether the sites can be assigned cochannel or adja-

cent-channel frequencies .

The Matrix Generator Program has the option of making a prob-

ab i l istic cochannel analysis. The probabil istic method used is
discussed in APPENDIX B.

Intersite Analysis Assumptions

The assumptions used to ca lcula te the intersite constraints
when us ing the Matr ix Generator are discussed below.

V 
Propagation losses were taken to be equal to the free-space

propagation loss within the limit of radio line-of-sight (deter-

mined using 4/3 earth ’s radius for refraction). Beyond radio l ine-

of-sight , the loss was assumed to be infinite. All ground trans-

mitters were assumed to have omnidirectional antennas and equal

power. Thus, the calcula tions of cochannel D/U ratios were made
using only those distances within radio line-of-sight .

An adjacent-channel rejection value of 60 dB was assumed for

airborn e receivers that use the same channel spac ing (whether 25
or 50 kHz). This assumption can permit overlapping of service vol-

umes for adjacent-channel analysis. However, according to the FAA

Handbook ,3 a 2-nmi separation between airplanes on adjacent channels

is needed to prevent the receiver muting threshold from being ex-

ceeded in the airplane. Therefore, adjacent-channel protection was

3Federal Av iation Agency, VHF-UHF Air/Ground Communications Fre-
quency Engineering Handbook , Wash ington , DC , June 1965.

9
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provided by requiring at least a 2-nmi separation between service
volumes , in addition to the assumption of 60-dR adjacent-channel

rejection .

Matrix Transpose Program

The Matrix Generator Program produces that portion of the in-

tersite matrix that is unique. The intersite matrix is then com-

pleted using the Matrix Transpose Program, which reflects a por-

tion of the intersite matrix about the main diagonal. This is done

to facilitate the assignment process, where the entire matrix row
is needed to make a compatible assignment . In FIGURE 2, portions

A and B constitute the partial matrix calculated by the Matrix Gen-

erator Program. Portion C represents the portion created by trans-

posing Portion B about the diagonal. Portion A , however , is not
transposed , since this portion represents the intersite relation-

ships between background requirements (fixed assignments) and FM

ATC requirements. The matrix rows representing the requiremen ts
to be assigned are the only rows needed.

FREQUENCY ASSIGNMENT FILE PREPARATION

In addition to the generation of an Intersite Matrix, two steps

must be completed prior to making the actual frequency assignment.

The first step is the creation of the intrasite file, called the

Site Denied-Frequency File , which is discussed here and in Section 3.

The second step is the ordering of requirements for the assignment

model.

Site Denied-Frequency File

A Site Denied-Frequency File is created for each frequency-

assignment task. This file contains the UHF frequencies (225-400 MHz)

V 10

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



V FAA- lW~77-96 Section 2

th at are denied for use at each FAA ATC site. The Site Denied-

Frequency File is used as an input to the assignment model and is

updated each time a requirement is assigned a frequency.

All collocated requirements reference the same record in the

Site Denied- Frequency File. These denied frequencies result from

cosite and intersite restrictions imposed at each site because of

preassigned ATC requirements. These preassignments include fre-

quenc ies used for emergency services , ground control , private air-
craft

V
, and flight test; frequencies used for military functions

at the ATC site or nearby military bases; and frequencies used by

radio and television stations.

The IRAC GMF contains more than 10,000 frequency assignments
in the UHF band. Of this total , approximately 3,000 are used by

the FAA . These FAA requirements are used in the intersite analy-

sis by the matri x generator, while the non-FAA requirements are

considered in the cosite analysis. This intersite analysis in the

cosite model is based on bandwidth, modulation type, and power of

individual equipments, in conjunction with the geographic proxim-
ity of the non-FAA frequency assignments to the FAA requirements.

Three radii of selection are used . A 2-nmi radius is used

when selecting frequencies for intermodulation , harmonic , and re-
ceiver image frequency analysis, except for television and FM broad-

cast frequencies. These latter frequencies are selected using a

15-nmi radius and are only used for the intermodulation analysis.

An arbitrarily small-radius value (presently 0.2 nmi) is used to

identify collocated frequencies for which adjacent-signal protection

must be provided. Additional radii can be specified to take into

account unusually high-power and/or wide-bandwidth transmitters .

For assignment plans where it is desirable to use resource fre-

quencies having non-FAA ATC background assignments, a radio

11
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line-of-sight radius value can be used to determine which frequen-
cies at each s ite location cannot be shared with military assign-
ments.

In termodulation, harmonic , and image-related frequencies from
the 225-400 MHz band derived from the cosite analysis for each site
location are denied for use by the assignment model.

Requ irement Order ing

The assignment model assigns the requirements in a prescribed

order. This order is derived from an analysis of the Intersite

Matrix. Af ter inves tigating various order ing techn iques , a node-
coloring algorithm was selected as the ordering technique used.

This algorithm is described in a previous ECAC report.~

FREQUENCY ASSIGNMENT

The assignment phase of the FAA UHF Frequency Assignment Sys-

tem is accomplished using the Reassignment Analysis Model (RAM;

Reference 2) with modifications incorporated to handle 225-400 MHz

frequencies. The logic flow used by the RAM is shown in FIGURE 3.

The RAM attempts to assign each requirement by trying each

available frequency until a violation-free assignment can be found.

Th is ass ignmen t scheme is referred to as “frequency exhaustive .”
If a violation-free assignment cannot be made, the requ irement is
assigned the frequency that causes the lowest number of violations

with existing assignments.

1’Metzger, B. H., Analysis of Channel Requirements for Air Traffic
Control Communication and Navigational Aid Systems, ESD-TR-70-132,
ECAC , Annapol is, MD , June 1970.
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In itially, all requirements are assigned even if they create

violations. The RAM will then try to reach a violation- free assi gn-
ment by shifting one requirement in each pair of violations. The

requirements designated for shifting are then purged from the assign-

ment and reassigned . The RAM will purge requirements in three user-

specified ways: I) the requirements with the most violations first ,

2) sequentially, first assigned-first purged, and 3) specified ATC
functions first. This process of assignment, followed by purging
and reassignment (referred to as cycling), continues until a viola-

tion-free assignment is achieved or a specified number of cycles

has been completed.

The RAM has two modes of operation. The first mode is a nor-

mal assignment mode in which current and/or new requirements are

integrated into an existing assignment scheme. This mode assumes

that all currently assigned requirements are violation- free. The

second mode of operation removes all existing violations and then

proceeds to reass ign them along wi th new requ irements, if any, in
the normal assignment mode. In both modes, the RAM attempts to

assign the requirements by shifting as few assignments as possible

(in some cases no shifting may be required) until an acceptable

assignment is achieved , or the user-specified number of assignment

cycles is completed .

ASSIGNMENT ANALYSIS TECHNIQUES

Pr ior to the implementation of any frequency-assignment plan ,
the plan should be ana lyzed to determine any potential interference
problems . Two capabilities were developed for analyzing existing
FAA ass ignments. The firs t capability is a mathematical technique
that calculates the desired-to-undesired CD/U) signal ratio between V

ATC service volumes. The other capability is an ATC service-volume

plot routine, and is a graphical techni que.

14
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These techniques complement one another , since service-volume

p lots for given frequency plans can be made after the U/U ratios

;ire calculated , to graph ically portray prob lem areas. The U/U and

plot capabilities also provide a check of the data base used to de-

velop the assignment . These verification checks may he made for

any ass ignment, existing or planned . Intersite analysis techniques

are described in APPENDIX A.

Desired-to-Undesired (D/U) Signal Ratio Program

This program calculates the D/U values for all requirements

assigned the same frequency and produces , for each frequency, an
array of the D/U values and a list of the requ irements utili z ing

that frequency . When an acceptable level of protection is speci-

fied by the user, the list will indicate whether the particular

assignment is a violator, victim , or both . No D/U value is printed

in the array if the service volumes are beyond radio line-of-sight

of each other .

There are two types of serv ice volumes: polygons and circles.
In the case of polygons, D/U ratios are calculated for every point

within line-of-sight . If the ground site is located at the center

of a circular service volume , the worst-case point is the point on

the circle closest to the interfering service volume . If the ground

site is not in the center of the circular service volume , the worst-

case point can be anywhere on the circle , depending on the geometry

involved. The worst-case D/lJ ratio for circles, and the minimum D/U

ratio for polygons , are printed by the program.

Service-Volume Plot Program

The Tailored-Service-Volume (ISV) Plot Program provides a con-

posite plot of a given list of TSV’s. The Lamber t conforma l map

15
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projection is used , with map scale and standard parallels provided

.*s input s . Politica l boundaries may be plotted with the ISV’ s.

The input list of ISV’s to be plotted may be generated in sev-

era l ways. Specific TSV identification numbers may be given to the

program , either individually or in a range. ISV’s may also be gen-

erated by choosing all the assignment requirements on a given fre-

quency, and obtaining their corresponding service volumes. This

method of running the program is especially useful for a graphical

verification of the data base, as discussed above.

Additional features of the plot program include the ability

to sel ect ISV’s on the basis of ATC function code (e.g., all the

high functions may be plo tted toge ther) and the opt ion to plot the

sites associated with the selected service volumes.

16
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SECTION 3

FAA UHF DATA BASE

FILL DESCRIPTIONS

The FAS data base at ECAC consists of two master files: the

Requirements File and the TSV File. An additional file , the Site

Denied-Frequency File , is a temporary file that is prepared as

needed for assignments. These files contain the data that are nec-

essary to make a compatible frequency assignment and that are used

as input to the various programs in the assignment sequence. Mas-

ter files are continually updated as new/revised data become avail-

able.

Requirements File

The presen t FAA UHF Requiremen ts File is developed from the

Interdepartmental Radio Advisory Committee’s Government Master File 
V

(IRAC GMF). This file contains the frequency authorized for use 
V

at a particular site for a specific function and location . Each

record in the FAA UHF Requiremen ts File contains data on an FAA
requirement. These data include :

1. Requirement Identifier (REQ ID) - a unique identifi-

cation generated by ECAC .

2. Site/Terminal Name - the name in the GMF

3. Site Latitude - geographic site latitude in seconds.

4. Site Longitude - geographic site longitude in seconds.

5. Site Denied-Frequency File Identification - an identi-

fication link to the Site Denied-Frequency File.

6. Tailored Service Volume File Identification (TSV ID) -

an iden ti f ication l ink to the Ta i lored Serv ice Volume File.
7. AIC Function - a 1-character function descriptor.

(e.g., H = h igh , A = approach contro l ) .

17
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8 . A l t i tude - height above sea level in 1000’s of feet .
~~. Operational Year - year of activation .

10. Channel Number - channel number corresponding to

Item 15.

11. Sort Key - a value placed in the file to permit sort-

V ing the file by ATC function.

12 . Link Number - an iden ti f ier assoc iating those fun ction
records requiring the same frequency assignment .

13. D/U Ratio - the specified minimum ratio of desired-

to-undesired signal (desired protection criteria), given in dB .

14. Date of Latest Entry - year, month , day.

15. Background/Preassigned Frequency - the frequency

(Item 16) in MHz for those requirements tI’at are to be considered

as preassigned by the assignment system.

16. Actual Frequency - the actual frequency in MHz that

is presently being used to sati3fy this requirement.

17. Operating Agency - a 1-character agency descr iptor
(e.g. , A = FAA , C = Canadian).

18. Service Volume Radius - the radius (in nautical miles)

of the circular service volume as shown in the GMF .

19. GMF Identification (GMF ID) - the agency serial num-

ber taken from the GMF data file.

20. Receiver Latitude - geographic service volume center

latitude , in integer seconds .
21 . Receiver Longitude - geograph ic serv ice vol ume center

longitude , in in teger seconds .
22. Reg ion Code - a code placed in the f i le  to permi t

sorting the file by FAA region.

The Requ iremen ts Fi le is upda ted from the GMF as necessary and
is permanently stored on disc. Each record is 14 words in length ,

and the first record (header record) of the file contains general

information about the file. These record formats are shown in APPEN-

DIX D.

18
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1;I i i  I) rc~(I ~.e rv ice Vu I iime F i le

The ISV File contains specific service-volume data for FAA-

controlled sectors. These data are latitude and longitude point

descriptions used to describe sectors. The multipoint sector data

V is derived from the Adaptation Controlled Environmen t Sys tems (ACES)
tapes that are provided to ECAC by the FAA centers on a periodic

basis. Data representing geographic nodes are combined to form sec-

tors that are defined by a series of latitude and longitude points.

These sectors become the tailored service volumes used in the FAS.

In some instances , a large or odd-shaped sector cannot be prop-
erly served by one frequency. In these cases the sector is divided

into subsections and each subsection is served by one frequency.

These subsections are represented in the TSV file by the intersec-

tion of GMF service-volume circles and the sector constructed from

the ACES tape. The GMF references the enroute sectors described by

the data on the ACES tapes. The shaded area in FIGURE 4 represents

such an intersection and would be the service volume used by the

matrix generator in the intersite analysis.

The frequency assignment system can use circles, normal TSV’s

from the ACES tapes , or intersections as described above.

~~~V GMF SERVICE VOLUME

FIGURE 4. INTERSECTION OF TSV AND GMF SERVICE VOLUME CIRCLE .

19
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* liach record in the TSV file contains the following data items :

1 . TSV Id en ti f ica ti on (TSV ID) - a un i que identi ficuti on

for each record .

2. Number of Poin ts - number of poin ts that describe the
ISV polygon (maximum = 25).

3. Center Latitude - latitude in seconds for the center
of the circle that encloses the TSV.

4. Center Longitude - longitude in seconds for the center

of the circle that encloses the TSV.

5. Radius - radius in statute miles for sectors whose

shape is described by a circular volume (converted to nautical miles
by the FAS) .

6. Latitude/Longitude Points - points corresponding to

the vertices of the ISV polygon .

V 7. Sector Name - 6-character descriptor from ACES tape.

8. Sector Use Code - single-character identifier indica-

ting sector use (e.g., H = high altitude, L = low altitude) . -

The Master ISV File is permanently stored on a disc. Each

record is 56 words in length , with the header record of the file

containing general information about the file. APPENDIX D contains

the record formats for the ISV File header record and TSV records.

Site Denied-Frequency File

The Site Denied-Frequency File (SDFF) is created for each fre-

V 
quency assignment request. This file contains the denied frequen-

c~es resulting from the cosite restrictions at each site and from
non-FAA UHF frequency assignments within interference range of the

FAA sites. An SDFF record is created for each FAA UHF ATC site.

20
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The frequenc ies used to create the SDFF are selected from the

FCC , ERAC , and AR INC f i les provided to ECAC . The frequencies chosen
from the FCC f i l e  are those between 54 and 72 MHz, 76 and 108 M hz ,

and 174 and 216 MHz. The ARINC records selected arc those with

frequencies between 108 and 136 MHz. The frequencies selected from
the IRAC file are those between 108 and 136 MHz and between 215 and

410 MH z.

Each record in the SDFF contains five sections. The first
section consists of frequencies ass igned to collocated equipment
(within 0.2 nmi) at the given FAA ATC site for which the SDFF rec-

ord is being created. The second section contains frequencies as-

signed within 2 nmi of the given FAA ATC site. These frequencies

c”v e as the parent frequencies for the computation of image fre-

quencies , intermodulation products , and harmonics. The SDFF iden-

tifiers of certain other sites are stored in the third part of the
V record . These indicators are used to identify the other sites within

a specified radius (2 nmi) of the site for which the SDFF record
was created. When a frequency is assigned to a particular ATC site ,

the SDFF record for that s ite is updated wit h the new frequency and

any constra ints (e.g., intermodulation products) caused by the new

assignment. The SDFF records identified in the third part of the

ATC SDFF record for the site are also updated with the newly assigned
frequency . Section four of the SDFF record contains all frequencies
denied at the site because of image , intermodulation, and harmonic

interference problems . The last section of the SDFF record is nec-

essary because of the nature of the non-FAA equipments. This part of

the record contains frequencies in the 225-400 MHz band denied for
use at the site as a result of non-FAA UHF frequencies assigned

within a specified distance (e.g., 200 nmi or radio line-of-sight) of

the site. Frequencies within ± X ’ MHz of these non-FAA operating

21
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UHF frequencies are also noted in this section of the record as

being denied for use. The ‘X ’  value is a function of the band-

width , modulation type, power of the equipment, and the distance
V 

from the equipment to the FAA UHF ATC site.

APPENDIX C contains a detai led description of the analys is

used by the UHF cosite model.

MAINTENANCE/RETRIEVAL CAPABILITIES FOR PROJECT/MASTER FILES

Maintenance programs for the Requirements File and the ISV
File feature single-record additions, changes, and deletion cap-

abilities based on record ID (Requirement ID, GMF ID, or TSV ID) .
When a record is changed , one or more data items within the record
can be altered. A multiple-change capability is available for the

Requirements File. This allows the modification of records which ,
as a group, have one or more data items sat isfying given input
criteria. The following mult iple-change options are available:

1 . Mul tiple al titude change based on ATC function and
altitude .

2. A multiple change to D/U ratio based on ATC function

and/or TSV range (e.g., set D/U ratio = 12 dB in all records with
function = ‘H ’ and ISV number within 1200-1299).

3. A change to background frequency on the bas is of
function and/or TSV number .

4. Mult iple frequency initialization (e.g., set all
background frequencies equal to actual frequencies).

5. Individual background frequency change based on ac-

tual frequency (e.g., set background frequency equal to actual fre-

quency for all records w ith an actual frequency of 126.2 MHz).

22
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Record retr ieval for a Req uirements File is accomp l ished by
means of a Select/Sort/Print Program . This program uses the Re-

quirements File as an input to produce a full-record print of

the selected records. This program will also sort the Require-

ments File in a user-specified order.

The ISV File has two full-record pr int options . The user can
designate a s imple full-record print in TSV order, or inc lude a
full-record print of all requirements referenced by each TSV record .

The selec t/sort parameters of the Requirements File Selec t/

Sort/ Pr int Program are entered as card input under user control.
The fo l low ing fields in any combination are selectable items : ATC

FUNCTION , FREQUENCY, REQUIREMENT ID, OPERATIONAL YEAR , ISV ID , OP-

ERA TING AGENCY , and all functions within a given radius of a speci-

fied location . As an option in ordering the selected records, the

V program allows the user to sort up to seven different items .

Run procedures and data cards for each of the maintenance/re-

trieval programs are described in APPENDIX E.
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SECTION 4

RESULTS

The design of the FAA UHF Frequency Assignment System provides

to the FAA a means to automat ically and effectively make ATC fre-

quency assignments in the 225-400 MHz band that are compatible with
existing assignments in that band. The system consists of a group

of computer programs that incorporate the capability to:

1. Generate frequency assignment plans for up to 4000

requi rements, shif ting assignments , if necessary , to attain a vio-
lation-free assignment plan .

2. Update existing a ,.,ignment plans.

3. Assign frequencies to ATC requirements, using speci-
f ied assignment con straints (intersite, cosi te, and operational) .

4. Provide an analysis of new and existing assignment

plans by calculation of desired-to-undesired (D/U) signal ratios.

5. Prov ide informa tion , and displays of the FAA data,
as wel l as information generated by the IJHF-FAS .

6. Assist the FAA frequency manager in making manual

assignments by providing , for selected frequencies , geographic
pl ots of serv ice vol umes that correspond to cochannel assignments.

25/26
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APPENDIX A

INTERS ITE ANALYSIS

The channel-separation matrix represents the results of an
intersite analysis that involve all possible pairs of requirements.

The basic programming logic is shown in FIGURE A-i . The
decision-making process is dependent on calculations that involve
three different types of service volume descriptors : Tailored
Service Volume (TSV), Tailored Circular Volume (TCV), and Standard
Service Volume (SSV). Enroute functions generally control multi-
point ISV’ s while non-enroute functions control a TCV or SSV .

Each TSV may be described by a maximum of 25 boundary points
joined to form a polygon . The radius and center of a TCV or an
SSV are extracted from the GMF and stored in the requirements file.
The center of a TCV is not necessarily located at the site and its
radius value is tailored for the particular site. The center of
an SSV is located at the site and the radius defined according to
ATC func tion. The formatting fo r these f iles is descr ibed in
APPENDIX D.

COCI-IANNEL CULL TECHNIQUE

This is the first step in the program logic and serves to reduce
the number of overall calculations in the matrix-element-generation
process. It is assumed that the aircraft associated with each service
volume are restricted to communications within a cylinder , with the
site at the center of the cylinder base. The required site separation
for a given protection criterion is then a function of the site co-
ordinates and radii of the cylinders involved.

Since the lengths of these radii are determined by AIC function ,
the required separation may be stored in a matrix table that contains
pairs of ATC functions for a given protection criterion . This table
is constructed prior to start of the matrix-generation process so
that the cull analysis involves only the calculation of site separa-
tion that is compared to the appropriate value in the table.

COCHANNEL TSV ANALYSIS

This analysis involves two sites 
~~~ 

S2 ) and their associatcJ

service volumes (V1, V2). Three types of interference are air-to-air ,

ground-to-air , and air-to-ground.
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ENTRY

SELECT PAIR OF
REQUIREMENTS

‘‘‘I

COCriAN. PASS
CULL A j, j :O
(SSV)

FAIL

COCHA NV PASS
(TSV OR TCV)

FA I L

FAI L ADJ
A : 2  CI4AN

(TCv )

PASS

COCHAN. PASS
PROBABILITY

FAIL

A 1 , ,~

~.I)te ’~~: .•\
j  ~ 

= 0, if I and .3 require no channel separation .

A 1 = 1 , if I and J require separation of one or more
channels .

~ 
= 2, if I and .3 require separation of two or more

channels .

FIGURE A -l . INTERSITE ANALYSIS LOGIC.
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Ai r - to-Air

It is assumed that the des ired signal transmitted from site
S 1 and received by an airplane located at a vertex P1 of the asso-
ciated ISV V 1 (FIGURE A -2) .  The undes ired signal is transmitted
from an airp lane at P2 of the assoc iated TSV V2.

SERV ICE VOLUME V 1
SI

R I
P1

EXPANDED RA DIU

D i
\

AREA OF
INTERFERENCE—

LINE OF
SIGHT D2

P2

SERVICE VOLUME V2

Note: In th is example , the cochanneling of S and S
is prohibited. 1 2

FIGURE A-2. AIR-TO-AIR INTERFERENCE .

R 1 equals the distance from S1 to P1 corrected by the altitude
of the sector. An expanded radius corresponding to the prescribed
D/U ratio is calculated using Equation A-i:

R2 
= R

1 . 10
(D/U) /2 0 nmi (A—i)

To descr ibe a circle of interference about P 1, the line-of-sight

distance between airplanes that are located in V1 and is calcu-
lated using Equation A-2:

29
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D2 
= + .~J

-7A;- ) . (.87), nmi (A-2)

where A 1 
is the altitude in feet of V 1 and A2 is the altitude in

feet of V 2 . The radius Ri~~ 
= mm (R2, D2

) defines a circle of

interference about the point P1; i.e., if any interfering airplane

lies within this circle , the given protection criterion is violated
which results in failure to pass this cochannel test. To determine
if this is indeed the case, the distance (D1) from P

1 
to each vertex

of the interfering polygon (V2) is calculated and compared against

R . Each vertex of V is considered in a similar manner. If thism t  1
test fails for any combination of vertices , the analysis is terminated
which indicates that the sites must be separated by at least one
channel.

If every test is passed , using the sites and service volumes
in the manner described above , their roles are interchanged (S 2
generates the desired signal) and the process is repeated. If
again every test is passed , a ze ro is placed in the matrix to indi-
cate that the sites may be cochanneled .

Ground-to-Air

This analysis assume s that the desired signal is transmitted
from S

1 
and tI’e undesired signal is radiated from 

~2 (see FIGURE A-3 ) .

Both signals are received by an airplane located at P1 
in ISV V 1 .

A circle of interference is drawn about each vertex of V 1 . Using

the radius , Rj~~ 
= m m (R 2, D2) nmi , R2 is defined as above and

D2 is the line-of-sight distance from an airplane located at P1.

D7 = .87 + 8.7, nmi (A-3)

Ground antenna height is assumed to be 50 feet .

The possibility of ground-to-air interference is then deter-
mined by computing the distance (D1 ) from P

1 
to 

~~ 
If D~ is less

than R , S lies within the circle of interference and the co-
m t  2

channel protection criterion is violated . To test for ground-to-
air interference where S2 

emits the des ired signal , the analysis is
reversed .

30
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SERVICE VOLUME V 1

/~~~~~~~ I
EXPANDED RADIUS

N

LINE OF SIGHT
O

AR E A OF
INTERFERENCE V

SERVICE VOLUME V2

Note: In this example the cochanneling of S1 and S, is not prohibited.

FIGURE A-3.  GROUND-TO-AIR INTERFERENCE .
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Air-to-Ground

In th is  case , the desired signal is t ransmitted from an air-
cra ft located at vertex P1 of V 1, and the undesired signal is trans-

mitted from an aircraft at P2 
of ISV V2 (see FIGURE A-4). The

interfe rence takes place at site S1
.

SERV ICE VOLU ME V 1

S R 1

EXP ANDED RADIUS

AREA OF
INTER FE RE NCE

LINE OF SIGHT

O
S?

- SERVICE VOLUME V2

Note: In this example, the cochanneling of S1 
and

is prohibited.

FIGURE A-4. AI R-TO-GROUND INTERFERENCE .

A circle of interference is drawn about 
~~ 

using the radius

m t  
The possibility for interference is determined by calculating

the distance (D
1
) from S1 

to P2 and compar ing it with the radius Ri~~ .
If is found to lie within the circle of interference, S1 and 

~2
cannot be cochanneled. This process is repeated for each vertex
of V 1. To determine the possibility of air-to-ground interference

at S2, the role of arguments is reversed.

1)
2 

= .87 . + 8.7, nmi
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COCILANNEL CYLINDRICAL SERVICE-VOLUME ANALYSIS

Some sites serve airspaces that have circular plots in lieu
of polygon plots. The basic concepts used in TSV cochannel analy-
sis are modified to accommodate circular service-volume descrip-
tion . For TSV analysis , computations were made assuming that the
airp lanes were located at the vertices of the polygon service area
descriptions. When a cochannel analysis is conducted for circular
volume s, airplanes are assumed to be at worst-case position; i.e.,
the ratio of the distance from the desired signal to the distance
from the undesired signal is maximized.

AN ALGORITHM FOR FINDING WORST-CASE LOCATION ON A CIRCLE

This analysis determines the worst-case position of an aircraft
located in a sector V served by a site S. The location of the site
is arbitrary and the sector is circular with radius r1 . FIGURE A-S

describes a typical orientation of the site , its service volume, and
the location of an interfering transmitter.

Y
SERVICE VOLUME

P ( X ,Y )

d
— U

r

Po (X 0 , O) V

INTERFERING TRANSMITTER

S(a , b )  
DESIRED SITE

FIGURE A-S. WORST-CASE CONFIGURATION.
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The problem is to f ind the coordinates of P such that the rat io
of dt)/du is max imized ( thereby min im i z ing D/V Si gnal Ratio) ,

where

dD 
= desired distance

du = undes ired distance

which gives the following :

S (a,b) = site location (desired transmitter)

Po (x
0, 0) 

= undesired signal transmitter location

r
1 

= radius of sec tor

Knowing that P is on the perimeter of the circle we have ,

x2 + y 2 = r~
2

The following distances can then be calculated

d1) = ~~(x~a)2 + (y-b)2 (A- I)

V 
du 

= ~f~~~ x0 ) 2 + (y-o) 2 (A-2)

Now squaring, we have

dD
2 = r

1
2 + a2 + b2 - 2(ax + by)

by letting

c2 = r
1
2 + a2 + b2 (cons tant )

then

V 

d0
2 = c2 - 2(ax + by) (A-3)
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Now, squaring d
~ 

we have

du2 = r1
2 + x 2 - 2x0x (A-4)

by letting

e-’ = r
1
2 ÷ x 2 (cons tan t )

we have
V 

d 2 = e 2 
- 2x xU 0

Let

R = dD/dU

t hen

V 

= 
c2 - 2ax - 2by (A-5)

e2 -2x x
0 V

and

V 2 in R = In (c2 - 2ax - 2by) - in (e2 — 2x x)

But

y = ~~r1
2 - x~

iherefore

2 in R = in (~ 2 - 2ax - 2b ~~ r1
2 - x 2 ) - ln (e 2 - 2x0x) (A-6)

Now , taking the derivative with respect to x and setting it equal
to zero we have

— - 
(JR 

= 

-2a + 2bx (r 1
2 2 )~~~2 

— + 

2x K 
=

c2 _ 2ax _ 2b~~~~1
2
~~~x

2 e2 - 2xx

V

V~
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on s impl i fy ing , we obtain

(c 2 x0 - e2a) ,.Jr1
2 - x2 = 2bx0r1

2 - e2bx (A-7)

Letting

x r1 cos8

we have

(c2x0 
- e2 a) s ine + e2b cos8 2bx0r1

Now , set

c 2 x - e2a = f V

0

and

e2b = g.

And substituting into the above

f sine + g cos3 = 2bx0r1 
(A-8)

then
2bx r

f 
_ _ _ _ _ _  

o l  (A- 9)
__________ 

sinb + 
__________ 

cos 8 =

S~f2 + g2 ~~f 2 + g~ ~ f2 + g2

and

g f
s in k = 

_________ 
; cos* =

“~J~ + g2 ~J~ 2 +

then
2b x r

sin (B + P) = ° 1 ( A 10) V

\
I~

V
~~~ . g2
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or
2bx r

= sin 1 ( ° 1 
~ 

— (A -Il)

+ g2

together with the radius r1 
define the point P (x,y)

INTERSITE ADJACENT-CHANNEL ANALYSIS

Adjacent-channel assignment , by FAA practice, requires at least
a 2-nmi separation between aircraft. The matrix generator module
makes a conservative test by requiring that the circles encompassing
the sector TSV’s do not overlap . For two requirements , this test
is made by calculating the distance between the centers and sub-
tracting the sum of the two radii. If the result is 2 nmi or more,
the requirements may be assigned adjacent-channels and a 1 is entered
in the matrix for this interaction; otherwise that element of the
matrix is assigned a 2. See FIGURE A-6 .

\ 1’~ ‘~~L.-’ \ / \~ ‘ -.~
d It 2

L

FIGURE A-6. ADJACENT-CHANNEL ANALYSIS.
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APPEN D IX B

PROBA B II, I’I Y METHOD OF FREQUENCY ASS I GNMEN1V
(AIR-TO-AIR INTERFERENCE)

APPENDIX A provides a detailed explanation of the method used
by the Frequency Assi gnment System (FAS) to ensure meeting the re-
quired cochannel assignment criterion . The cochannel criterion is
an opt ion selected by the user. (FAA has been using 14 dB desired-
to-undesired (D/U) si gnal ratio.) This appendix presents the method
used by the FAS to determine wh ich cochannel assignments can be
made using probability. The theory of this probability method is
discussed in detail in Reference 5 where it is referred to as “Method
3.”

FI(;IJRE B-I depicts a case of air-to-air interference . The
aircraft in service-volume A is receiving a message from the ground
site serving A at the same time that the airc raft in service-volume
B is attempting to communicate with the ground site serving B.

The cochannel probability analysis takes advantage of the random
use of the communication equip.aent and the random placement of inter-
fering aircraft . The formula used to calculate the probability of
interference , P(l), is given by:

P(1 ) = P ( A ) x P(G)  x P ( A I / S I )

where

P(A) = the probability t hat an interfering aircraft wil l
he transmitting (aircraft communication s utiliza-
tion )

P(G) = the probability that a ground site will be trans-
V mitting (site communications utilization)

P(AI/SI) = the probability that an aircraft is in the area
of interference (Al), given that the aircraft is
in the sector of interference (SI). See FIGURE
B- 2.

The desired signal originates from the ground site while the
undesired signal originates from the transmitter of another aircraft .
FIGURE B-2 is a two-dimensional drawing showing a victim sector with
its ground site and victim aircraft and a sector of interference .
The 14 dB D/U arc of protection is drawn from the “worst-case” point
in the victim sector through the sector of interference . The worst-

39
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case locat ion is defined as that point in the v ict im serv ice  volume
that yiel ds the minimum desired-to-undesired CD/U) signal ratio.
The techni que used to find this point is desciibed in APPENDIX A.
An a i rc ra ft in the area of interference (Al , the shaded portion of
SI) could cause air-to-air interference (i.e., less than 14 dB D/U
s i gnal ra t io )  at the v ict im aircraft rece iver. An aircraft n the
non-shaded portion of SI would not cause air-to-air interference
in the victim aircraft .

VIVIIC utiii:ation values for P(A) and P(G) can be estimated using
actual FAA data. Typical values assumed are P(A) = 0.1 and P(G) =

0.5 or 0.7. The value of P(I) there fore can be determined as soon
as P(Al/SI) is calculated. P(AI/SI) is the ratio of Al , the area

F of interfe rence in SI , to the total area of SI.

area of interference
I (Al/SI) = total sector area

V lV he determinat ion of Al is made by calculating that portion of SI
that is within the 14 dB D/V arc of protection drawn from the worst-
case location on the victim service volume (see FIGURE B-2).

V IV h C FV\S permits cochannel assignment only if the value of P(I)
is less than 0 .OS .  This value means that there would he no more than
a ~ chance that interference would occur if the ATC requirements for
these service volumes were given the same frequency.

40
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SERVICE VOLUME A (VICTIM) SERVICE VOLUME B (INTERFERER)

_______ UNDESIRED
I I SIGNAL

VIC TIN -~~~~~

AIRCRAFT / 1 INTERFERING

I DESIREDL
SIGN

,

,
7’

— —

GROUND
TRANSMITTER

— SITES

FIGURE B- 1. GEOMETRY OF AIRBORNE TRANSMITTER IN SERVICE VOLUME B
INTERFERING WITH AIRBORNE RECEIVER IN SERVICE VOLUME A.

ARC OF
VICTIM WORST-CAS E LOCATION PROTECTION
SECTOR~ OF VICTIM AIRCRAFT 1(14 dB D/U CRITERION)

(AT MAX. ALT.
OF S E R V I C E  VOL.)

/ 

:

_ AREA OF
INTERFERENCE (Al ~~

INTERFERER ’ S
SECTOR (SI)

GROUND TRANSMITTER SITE
(DESIRED SIGNAL )

FIGURE BV ~ 2. GEOMETRY INVOLVED IN PROBABILITY-OF-INTERFERENCE
CALCULATION .
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APPENDIX C

UHF COSITE ANALYSIS MODEL

GENERAL

The UHF cosite analysis model discussed in this appendix per-
forms both cosite and intersite analyses in developing the Site
Denied-Frequency File (SDFF). The SDFF is ‘leveloped from infor-
mation con tained in the Governmen t Mas ter File (GMF) , FCC , and
ARINC data files. The objective of the cosite portion of the an-
alysis is to determine which UHF (225-400 Ml-lz) channels are denied
at each FAA ATC site as a result of adjacent-signal , intermodula-
tion , harmonic , and image-frequency compatibility restrictions im-
posed by cosite assignments. The objective of the intersite analy-
sis is to prevent interactions between FAA ATC frequency require-
ments being assigned and non-FAA frequency assignments existing
within the UHF band .

If assignments are made using subband allocations allotted
for exclusive use by the FAA , the analysis is limited to cosite
interactions. Subband allotment for excl usive use by an agency is
a frequency-management technique used to avoid adjacent-signal in-
teractions with assignments belonging to other agencies.

If a requirement for frequency assignment allows the sharing
of frequencies with other agencies , a cochannel and adjacent-signal
analysis are performed to determined locations where frequencies
that are not exclusively allotted to FAA can be used.

ASSUMPTI ONS

The cosite analysis model is based on the following assumptions .

1. The leading digits in the emission designator (e.g.,
6A3) indicate the system “necessary bandwidth” as defined by OTP.
The bandwidth designators reported in the GMF are assumed to in-
dicate the 20 dB system bandwidth ; that is, both the transmitter
emission bandwidth and the associated receiver bandwidth are as-
sumed to be the same reported value.

2. For each system, the transmitter emiss ion spectrum
and the receiver selectivity characteristic beyond the 20 dB band-
width are assumed to have the same slope. That slope is assumed
to be constant in dR/oc tave , V

beginning at the edge of the 20 dB
bandwidth through an additional 50 dB in the characteristic (i.e.,
to the 70 dB bandwidi h).

3. The analysis of noncosite systems is performed using
the bandwidths derived from assumptions 1 and 2.
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• 4 . The calculat ion of the frequency separation necessary
to avoid interference with noncosite systems can he simplified by
con sidering the bandwidths of those systems relative to the band-
widths of the ATC systems . ATC systems are narrowband (6A3). The
four possible noncosite interference situations are :

a. ATC transmitters to narrowband receiver environment
b. ATC transmitters to wideband receiver environment
c. Narrowband transmitter environment to ATC receivers
d. Wideband transmitter environment to ATC receivers .

In si tuations a and c , it is assumed that only a cochannel analysis
problem is presented , since the equipment bandwidths are approximately
6 kHz and the channels are 25 kHz wide . In situations b and d, it
is assumed that sufficient difference exists between the wideband
and narrowband equipment so that the power received by the victim
receiver is proportional to the appropri~ te charac terist ic (emission
spectrum or selectivity) of the widebar~i equipmen t. These assump-
tions may not provide complete accuracy for determination of bandwidth ,
since Variation exists in determining necessary bandwidths for dif-
feren t types of modulation and channel capacities. However , with
respect to frequency-assignment criteria , these assumptions will
provide adequate results for most of the systems operating in the
215-410 *iz frequency band .

APPROACH

The analysis is performed in two steps. Frequency data from
the three sources listed below are classified in the first step:

FCC: 54-72 MHz , 76-108 MHz, and 174—2 16 MHz.
ARINC : 108-136 MHz.
(‘,MF : 108- 136 ~vI-lz , and 215-410 MHz .

The GMF (215-410 MH z) frequency assignmen ts are categorized accord-
ing to modulation type , bandwidth, and maximum allowable transmit-
ter power. Frequencies only are extracted from FCC, ARINC , and 

V

GMF (108-136 MHz) sources.

The second step in the analysis uses the classification deter-
mined in step one plus the geographic separation between ATC sites
and service volumes and the preassigned ATC frequency assignments,
to determine the number of frequencies to be denied at each ATC
site. The result of this second step is the SDFF.

FREQUENCY CLASSIFICATION

Each background frequency is assigned a code from 0 through
63. These codes , except for code 0, account for necessary bandw idth ,
modu l ation type , and power. (See TABLE C-i.) The codes are used
by the mode l to determine frequencies to be denied at each ATC site .
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TABLE C-i

CODE ASSIGNME NTS

Power Ranges (W)
— 

BW•BP 
________ ___________ ___________

C 
P<50 ‘5O<P<250 250<P<l0~

1 1 21 41

2 2 22 42

3 3 23 43

4 4 24 44

5 5 25 45

• 6 6 26 46

7 7 27 47

8 8 28 48

9 9 29 49

10 10 30 50

11 11 31 51

12 12 32 52

13 13 33 53

14 14 34 54

15 15 35 55

16 16 36 56

17 17 37 57

18 18 38 58

19 19 39 59

20 20 40 60

45
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GMF frequencies in the 108-136 MHz band , and all FCC and ARINC
frequencies , are given a code of 0. These frequencies are all as-
signed to equipments that do not cause cochannel or adjacent-channe l
interactions with Ui-IF (215-410 MH z) ATC requirements. The code 0
frequencies are, however , used in intermodulation and/or harmonic
interference analyses.

A nonzero code is assigned to each GMF frequency in the 215-
410 MHz hand. For all equipments except high-power transmitters or
unusually sensitive receivers , the code is based on a calculated
Af. Thi Af is the protection guardband , and is needed to deter-
mine the frequencies to be denied for ATC assignments to prevent
interference with the system represented by the GMF record .

= 
BW~BF 

(C-i)

where

BW = bandwidth , in kHz

BF = bandwidth factor, determined from the modulation
type (from TABLE C-2)

C = channelization value (25 kI-lz/channei)

Af = number of 25-kHz channels , rounded up to the next
integer.

The bandwidth factors (BF) from TABLE C-2 are chosen such that
if multiplied by the bandwidth value in stored GMF records , the cor-
responding Af’s obtained will prevent interactions among noncolloca—
te5’ frequency assignments. If a necessary bandwidth (assumed to be
equal to the 20 dB bandwidth) is multiplied by a BF of 0.5 (1.0 for
single-sideband systems), a Af representing the 20 dB bandwidth will
be produced. If a Af representing a bandw idth larger than 20 dB is
required, then a BF equal to the ratio of the larger bandwidth to
the 20 dB bandwidth multiplied by 0.5 (or 1.0) is needed . For ex-
ample , if the 60 dB Af for 240F9 is needed and the spectral falloff
for 240F9 is such that the 60 dB bandwidth is 1.44 times the 20 dB
bandwidth, a BF of 0. 72 will produce a Af of 173 kHz as opposed to
120 ki-lz if the 20 dB Af were sufficient. An adjacent-signal re-
jection of 60 dB is presently assumed to be necessary for ATC fre—
quency assignmen ts.

CHANNEL DENIAL

Each Af value represents the basic number of channels denied
because of a non-FAA system operating within radio line-of-sight
(RLOS) of an ATC site or serv ice volume . If the circle defined by

46
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TABLE C-2

V 

BANDWIDTH FACTORS

Modula tion Bandwid th Factor
Type (BF)

A0 .5

Al .5

A2 .51

A3 .51

A3A 1.15

A3B 1. 15
A3H 1.15

A3J 1.15

A4 1.15

AS .625

A5C .625

A9 1.15
- A9B 1.15

A9C 1.15

FO .5

Fl .5

F2 .69

F3 .69

F4 .69

F6 .69

F9 .72

P0 .75

P1 .75

P9 .75

All others .5
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the radius-of-operation reported in the GMF record for the non-FAA
system is  within 2 nm i of the ATC service volume , an adjustment
factor is applied to deny channels beyond the basic number indicated
by the Af value . (A distance of 2 nmi is needed to prevent adjacent-
si gnal interference from a 50-watt transmitter when the receiver
adjacent-signal rejection is 60 dB.) For distances greater than
2 nmi , another adjustment factor is used to deny channels beyond
the basic number indicated by the Af value . This is done to ac-
count for transmitters with more than 50 watts power.

The above adjustment factors are different for the two basic
categories of modulation types (AM and FM) to account for different
spectral-falloff slope factors. These two categories do not apply
to narrowband systems (which are discussed later).

Adjustment factors are also applied for the special cases re-
presented by codes 61, 62, and 63. Channels are denied beyond the
basic number ind icated by the Af value, to account for ground-to-
air , air-to-ground, or ground-to-ground interactions involving
high-power transmitters or highly sensitive receivers .

For A3 and other narrowband use, one channel is denied at ATC
sites to prevent cochannel interference on nonclear frequencies
used within RLOS of these ATC sites or their respective service
volumes. Plus-and-minus one adjacent channel is denied about non-
clear frequencies assigned for narrowband use within ATC service
volumes. “Narrowband” is defined here as any system whose overall
receiver rejection to a CW signal is ~ 60 dB at 1—channel separa-
tion (25 kHz). Examples are systems with emissions represented as
OAO , 2A2, 6A3, lOA9 , OFO , SF1 , 3F3, and 6F9. For these systems,
the calculated Af will be one channel (25 kHz). Using the Af value
and the equipment power, the code to be attached to a particular
frequency is selected from TABLE C- 1. Special codes are given to
high-power equipment. Code 61 is assigned to all transmitters
with power between 10 and 20 kilowatts. Code 62 is assigned to all
transmitters with power between 20 kilowatts and 1 megawatt . Trans-
nitters with power greater than 1 megawatt are assigned code 63.
At the present, no special code is used to represen t unusually
sensitive receivers .

DENIED- FREQUENCY FILE CREATION

After all background frequencies are classified , a Site-Denied
Frequency File (SDFF) record is constructed for each ATC site. Sites
within 0.2 nmi of one another are considered to be collocated and
have the same SDFF record .

Two types of compatibility analysis -- cosite and intersite --
are performed for each site. The cosite analysis includes potential
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interference involving interim,dulation products , image frequencies ,
and second- and third-order harmonics. All frequencies assigned
to locations within 2 nmi of the s it e  are considered in the cosite
analysis. Broadcast frequencies assigned by the FCC to locations
within 15 nmi of the ATC site are considered in the cosite analysis.
For the intersite analysis , non-FAA UHF frequencies assigned to
locations within radio line-of-sight of the ATC site are protected
by deny ing frequencies on the basis of code assignments and the
distances to the ATC site.

A general flow chart of the site analysis model is shown in
FIGURE C- l.

SDFF FORMAT

The SOFF record format consists of five parts. Part 1 con-
tains all frequencies assigned at or very near the ATC site (within
0.2 nmi). Part 2 contains all frequencies used for intermodulation ,
harmon ic, and image analyses . Part 3 contains a list of all other
SDFF records for sites within 2 nmi of the ATC site. (Part 3 is
required during the assignment process when a requirement is as- V

signed a new frequency. All SDFF records for nearby sites must be
updated to reflect the new assignment.) Part 4 contains the fre-
quencies denied as a result of the analyses performed on part 2
frequencies. Part S contains frequencies denied for use because
of intersite problems associated with the background.

When a new ATC frequency is assigned at a site it is stored
in parts 1 and 2 of the SDFF record for that site. The analysis
of intermodulation , harmonics , and ima ge frequenc ies is performed
with the new frequency and any new den ied frequenc ies are stored
in part 4 of this SDFF record as well as part 4 of all SDFF records
listed in part 3 of this SDFF record . Part 5 does not change after
the initial site analysis. Preassigned ATC frequenc ies can be in
parts I and 2 prior to the initial site analysis.
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0
START

READ REQUIREMENTS 1
READ DATA CARDS CHOOSE A

L B REQUIREMENT

SET UP INPUT FILES

I
~~~~~

o 

LAST YES
REQUIREMENT C

p
READ BACKGROUND V

RECORDS
NO

IS
CHOOSE A BACKGROUND THIS SIT

RECORD YES WITHIN 0.2 nmi
OF ANY COSITE

RECORD
ENTE

LAST 
~~s 

NO

RECORD 
E ADD THIS SITE TO

? LIST OF COSITE
RECORD CENTERS 

V

NO

DETERMINE SELECT ID PUT COSITE ID INTO
BASED ON FREQUENCY REQUIREMENTS FILE
BANDWIDTH,
MODULATION TYPE,
AND WER

B

FIGURE C-i.  COSITE MODEL FLOW CHART . (Page 1 of 2)
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COSITE RECORD CENTER

r STORE THESE DENIED
IPUT FREQUENCIES FREQUENCIES IN PART 4 

V
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~
- SELECT ID’s FROM OF THE COSITE RECORD
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IPART I OF THIS COSITE 
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~~~~9RD CENTER FIND BACKGROUND
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RECORD CENTER

COSITE RECORD CENTER 
___________________
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‘V PUT FREQUENCIES FREQUENCIES AROUND
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FIGURE C-l. (Page 2 of 2)
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APPENDIX 0

DATA BASE RECORD FORMATS

S W  V
For*at S3 S4 SS S6

V ~~ 
Sl I S2 I S3

~~~
S4 ! SS I S6 

_________________________________________

I NI Number of Requirements

2 FIll Date Created (1)
V 3 ELI) 

— 
Date Created (2>

4 ELI) Date of Last Change

S ELI) la te  of last Change (2)

S ElI) Date Verified (1)

1 1.1) Date Verified (2)
ih i  

____________-

~~~~ 

Las t Requirement ID Assi~~ ed -

!~ TN I N I of S of 
— II v of

Il l i’ii j~lN i  I N “ A ‘ of ‘ ‘ of

~~~
i

— V——— I

~

V

~~~

-— 

~~ 
N I of C ‘ of I ‘ of

:~~ 
:-
~ 

••
1p~

___
~~1 -V •

~’~~L V2VVV ±V ~ J i
ot N ‘ o f  V

_ _ _ _  _ _  

S4
fS

5 Sb

‘.1 ) 11 - N — SuI’t-r High I i , r o , I t i -
A — App m a  i- li i :n,i I r,, I

— C l e a r a n c e  lie i i v e r y
— Aut ,,mut Ic lermin i I Infornat 100 Service

II - High Altitude linroute
I) - Departure Contro l
K - Heli copter Control
L - Low A ltitude Enroute
C - Local Control
P - Precision Approach Radar
W - Approach/Departure Control (Canadian)

- Clearance Delivery (Canadian)
V - Ails (Canadian>

FIGURE D-l. REQUIREMENTS FILE HEADER SECTOR FORMAT .
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APPENDIX E

COMPUTER PROGRAM R(JN PR0CELJURI~S

REQUIREMENTS FILE GENERATOR PROGRAM

Data Card Form~..s

Col(s) Format Description

1-6 FLD Name of output requirements file

8-13 FLD Write key for output requirements file

15 FLD Security classification for output
requirements file

17 FLD ISV ID option ;
S = all ISV ID’s from state codes
blank = L, H, S, ENRT TSV IS’s from AGN/
SECT data, all others from state codes

19 FLD Record creation option;
A = create requirements records from good
~ bad GMF recordsblank = create requirements records from
only good GIF records

21 FLU Sector name/number prin t option ; S

T = print the tables
blank = don ’t print the tables

23 TNT Agency and/or frequency select ;
1 = select agencies from agency card
2 = select agencies and frequencies (both)
3 = select freq. from frequency card
4 = select on agency or frequency

*Note* Blank or 0 is an error

24 FLD VHF or UHF Indicator:
‘Y’ = VHF Run V

Blank = UHF Run
The following set of cards may be elements on a card-image disc V

file, in which case an ‘@ADD’ card would be inserted after Card #1. V

Col(s) Format Description —

Card No. 1 1-2 TNT Center number (1-21)

Card No. 2 1-20 FLD Sector name

21-22 TNT Sector number (1-99)
Repeat Card No. 2 for each sector in the center.

Card No. 3 1-6 FLU ‘$$$$$$‘ represents end of data for this
center

Repeat Card Nos. 1, 2 and 3 for each additional center.
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REQUIREMENTS FILE GENERATOR PROGRAM (Cont’d)

DATA CARD FORMATS

Col(s)  Format Descr iption

AGENCY CARD 1-6 FLU 1st AGENCY 
V

(IF COL. 23 8-13 FLD 2nd AGENCY
ON CARD 1 IS 15-20 FLD 3rd AGENCY
NOT = 3) 22-27 FLU 4th AGENCY

29-34 FLU 5th AGENCY
36-41 FLU 6th AGENCY
43-48 FLU 7th AGENCY
50-55 FLD 8th AGENCY
57-62 FLU 9th AGENCY
64-69 FLD 10th AGENCY

Col(s) Format Description —

FREQUENCY 1-7 FLPT 1st PREQ. RANGE
CARD (IF COL. 9-15 FLPT 2nd FREQ. RANGE
23 ON CARD 1
IS NOT = 1 )

Run Setup

@RUN
@ASG,T A. ,T,UXXX @GMF input tape
@DELETE,C QLJAL*FILE/U/KEY .
@ASG,UP QUAL*FILE/U/XEY. @Assign output requirements file
@ADD, P FAA*FAAPRC,/U. GENFUN

DATA CARDS
@ PMD,ED
@FIN -
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TSV FILE GENERATOR PROGRAM

V 

Data Card Formats

Col (s) Format Description

Card No. 1 1-2 FLU FAA Center number (1-21)

4 INT 1=1st run only V

2=additional card follows 
V

blank=normal run

6-11 FLD Name of TSV File

15 INT Number of altitudes 3’X> l

16-20 TNT Low Altitude

21-25 INT High Altitude

26-30 TNT Super High Altitude

41-43 FLU L = Low
H = H igh
S = Super High

47-76 FLU Identifier

77-80 FLPT Epsilon value

Card No. 2 (used only if column 4 of Card No. 1 equal s 2)

Col(s) Format Description S

1-2 INT Number of sectors to be mapped
Sectors to be mapped X<5

3-7 Sector #1
8-12 Sector #2
13-17 Sector #3
18-22 Sector #4
23-27 Sector #5
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V

TSV F ILE GENERATOR PROGRAM (Cont ’d)
V 

Sectors to be mapped X<5
V 28-32 Sector #1

5 33-37 Sector # 2
38-42 Sector #3
43-4 7 Sector #4
48-52 Sector #5

INT Sectors into which mapping is done (<5)

53-57 Sector # 1
58-62 Sector #2
63-67 Sector #3
68-72 Sector #4
73-77 Sector #5 V

Run Setup

There are two modes of operation for the TSV File generator.

If the previous run was a success (initial runs are considered
V successes), use the success mode. If not, follow the fai lure mode

setup.

Success Mode

@ RUN
@ASG ,T 2.,T,UXXX @FAA Center converted tape
@REWIND 2.
@QUAL FAA
@ASG,A FAA*FILE/1J/KEY . @TSV File to be updated
@DELETE,C FAA*TSVDUM/U/BASFIL.
@ASG ,UP FAA*TSVDIJM/U/BASFIL. @Good backup file in case

of failure
@COPY FAA*FI I.E/U/KEY. , FAA*TSVDUM/U/BASFIL.
@ADD , P FAA*FAA PRG/U. TSVGEN

DATA CARDS
@PMD,ED
@FIN V

Failure Mode

@ RUN
@ASG ,T 2 . , T ,UXXX @FAA Center converted tape
@REW T ND 2.
@ASG ,A FAA*FILE/ U/ KEY @Unsuccessfu l updated file
@ASG ,A FAA*TSVDUM/U/BASFIL. @Good backup file from pre- V

vious run
@COPY FAA*TSVDUM/U. ,FAA*FILE/U/KEY .
@ ADD , P FAA * FAAPRG/U. TSVGEN

DATA CARDS
@PMD ,ED
@FIN
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REQUIREMENTS FILE MAINTENM’~CE PROGRAM

Input Card Col(s) Format Description

1-6 FLD Requirements File Name

8-13 FLD Requirements File Write key

15 FLD Blank = changes done by REQ ID
Y = changes done by GMF ID V

Add/Change Card 1-6 INT Requirements/GMF ID to be added!
changed* V

7-10 FLU Site State/Country V

11-18 FLU Site City

19-24 TNT Site Latitude (DDMMSS)

25-31 INT Site Longitude (DDD*~SS)

32-37 TNT TSV ID

38 FLD ATC function

39-40 TNT Altitude (/1000) feet

41-44 INT Link number

45-50 INT Receiver latitude (DDMMSS)

V 
51-57 TNT Receiver longitude (DDD*~SS)

58-64 FLPT Background/Pre-assigned frequency (MHz)

65-71 FLPT Actual Frequency (MI-Iz)

72 FLD Operat ing Agency

73-75 TNT Radius (nmi)

76-78 FLD ‘VHF ’ or ‘UHF’ as appropr iate

80 FLU A = a d d
C = change

*Note: Changes made by REQ ID and GMF ID may not be combined in one run.
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I .

REQUIREMENTS FILE MAINTENANCE PROGRAM (Cont’d)

V 
REQ ID/GMF ID Delete Card I 

-

Col (s)  Format Descr iption

V 

1-6 FLD REQ ID/GMF ID 1

13-18 FLU REQ ID/GM F ID 2

25-30 FLD REQ ID/GMF ID 3

37-42 FLU REQ ID/GMF ID 4

49-54 FLU REQ ID/GMF ID 5

61-66 FLD REQ ID/GMF ID 6

76-78 FLU ‘VHF ’ or ‘UHF ’
80 FLU U = delete V

Altitude Multiple Change Card

Col(s) Format Description

1 FLU ATC Function Indicator

3-4 FLU Existing altitude (/1000) feet

7-8 FLD New altitude (/1000) feet

76-78 FLD ‘VHF’ or ‘UHF ’
79-80 FLU ‘iM’

IJ 

V

NOTE : the changes are made based upon the ATC function and the
altitude . V

U/ li Ratio Multiple Change Card

Col (s) Format Description - 
V

1 FLU ATC function indicator V

3-8 FLD TSV ID lower limit~ . .

10-15 FLD TSV ID upper limit~ 
inclusive

18-22 FLU New U/U ratio

76-78 FLD ‘VHF’ or ‘UHF’

79-80 FLD ‘2M ’

NOTE: the changes are made based upon the ATC function and/or TSV
ID range .
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REQUIREMENTS FILE MAINTENANCE PROGRAM (Con t’d)

Background Frequency Multiple-Change Card

Col(s) Format Description

1 FLU ATC function indicator
3-8 FLU TSV ID

11-18 FLD New background frequency (MHz)

76-78 FLU ‘VHF’ or ‘UHF ’
79-80 FLD ‘3M’

NOTE : ch anges are made based upon ATC function and/or TSV ID

Frequency Initiali ze Card

Col(s) Format Description

76-78 FLU ‘VHF’ or ‘ UHF ’
79-80 FLU ‘4M’

NOTE : all background frequencies are set equal to the actual
frequencies. 

V

V Background Frequency Change Based on Actual Frequency

Co l (s) Forma t Des cription
1-7 FLPT Actual Frequency

10-16 FLPT New Background Frequency

76-78 FLD ‘VHF ’ or ‘UHF ’
79-80 FLU ‘SM’

NOTE : back ground frequencies are changed based on actual frequencies.

Run Setup

@ RUN
@ASG,A QUAL*FILE/U/KEY. - @Assign requirements file
@ADD ,P FAA*FAAPRG/U.FUNMNT

DATA CARDS
@PMD,ED
@FIN
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FAA- RD-77- 96 Appendix F

I

TSV FILE MAINTENANCE PROGRAM

Card No. 1

Col(s) Format Description

1-6 FLU TSV File name

Card No. 2

Col (s) Format Description

1 FLU A=add record
D=delete record
M=modify record

2 FLU L=Lat/Lon point change
0=other changes
(use only when modifying)

3 FLU C=change point ‘ N ’
U=delete point ‘N ’
I=insert point between N-i and N ,
where N equals the point to be inserted

5-6 TNT Point N (right justified)

15-15 TNT TSV ID

20 FLU C=circular cell type
M=many-point cell type

22-30 FLPT TSV radius in nautical miles
V (circular cell type only)

31-36 INT Circular cell type = 1
Many-point cell type = Number of points

41-46 INT Latitude of TSV Center (DDMMSS)

50-So INT Longitude of TSV Center (UDDMMSS)

60-os FLU Sector name from ACES tapes
66-71 FLU Altitude Indicator

L=Low
H=High
S=Super High V

NOTE : Cols. 15-18 are always filled in. If Col. 1 eq~.a1s U, then
Cols. 15-18 are the only column s filled in. Cols. 20-71 are
used only for Add and Modify options.
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TSV FILE MAINTENANCE PROGRAM (Cont’d)

Lat/Lon Card for Adding Multi-Point TSV’s

Col(s)  Format Descr iption

1-2 FLD ‘LL’ 
V

10-16 INT/FLPT Latitude #1 (DDDMMSS) or Radius
(nmi ) i f cell type = C

20-26 INT Longitude #1 (DDDMMSS)

31-36 INT Latitude #2 (DDMMSS)

4 1-46 TNT Longitude # 2 (DDDMMSS)

50-56 INT Latitude #3 (DDMMSS)

60-66 INT Longitude #3 (DDDt4ISS)

Lat/Lon Card for Mod ifying Many-Pointed TSV’s

Col(s) Format Description

1-2 FLU ‘LL ’

10-16 INT Latitude of New or Replacement Point

20-26 INT Longitude of New or Replacement Point

Note: This card is used only when Col. 1 of Card No. 2 = M
and Col. 2 of Card No. 2 = L
and Col .  3 of Card No. 2 = C or I

Run Setup

@RUN
@ASG,A QUAL*FILE/U/KEY . - @Assign TSV file
@ADD ,P FAA*FAAPRG/U.MNTTSV

V DATA CARDS

I @FIN
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REQU I REME NTS FILE SELECT/ SORT/PRINT PROGRAM

Output Card

Col ( s) Format Descr ipt ion
1-6 FLU Output File Name

7-12 FLU Output File Write key

80 INT ‘1’

Input Card

Col(s) Format Description

1-6 FLU Input File Name

80 TNT ‘2 ’

NOTE : If more than one input file , add file names in Columns 7-12 ,
13-18 , 19-24 and 2S-30 . ‘ // / / / / ‘  must follow last file name
and there can be no more th an 5 input files.

Select Card

Col(s) Format Description V

1 FLU Se lect Codes 1 = ATC Function
2 = REQ ID/ GMF ID
3 = operational year
4 = T S V IU
S = Background frequency
6 = Actual frequency
7 = Rad ius (nm i)
8 = operating agency

7-18 FLU First Test Value (left adjusted)

19-30 FLU If not blank , denotes that the first test value V

was the lower limit of the range and this is the
upper limit

43-54 FLU Second test value (or lower limit of second test
value

55-66 FLD Upper limit of second test value (if needed)

80 TNT ‘3’

NOTE : If selection on blank f ields is necessary , Cols. 7-18 must be
blank. If Cols. 43-54 are blank , it is assumed that the card V
has no alternative value .
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REQUIREMENTS FILE SELECT/SORT/PRINT PROGRAM (Cont ’d)

Radius Select Card- (if Col. 1 on Select Card = 7)

Col(s) Format Description

1 FLU ‘7’

7-8 FLD Latitude Deg.

9-10 FLD Latitude M m .  V

11-12 FLD Latitude Sec.

19-21 FLD Longitude Deg.

22-23 FLU Longitude M m .

24-25 FLD Longitude Sec.

31-36 FLU Radius (nmi)

Sort Card (Max. of 6 sort keys)

Col(s) Format Description

1 FLU A = alphanumeric sort
B = binary sort (INT ~ FLPT)

3-4 FLD Bit position

V 
6-7 FLU Word number within record

9-10 FLD Length of field in bits

80 TNT ‘4’

NOTE: for additional sort keys follow the same procedure in the
follow ing cols.
13, 15-16 , 18-19 , 21-22
25, 27-28, 30-31, 33-34
37, 39-40, 42-43, 45-46
49, 51-52, 54-55, 57-58
61, 63-64 , 66-67 , 69-70
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REQUIREMENTS FILE SELECT/ SORT/PRINT PROGRAM (Con t ’d)

Print Card

Col(s) Format Description
I

1 FLD bl ank = pr int requi rements records only
C = print combined print of TSV and re-

quirements records

2 FLD A = all TSV records are printed, regardless
of whether it has a requirement record
or not

7-12 TNT Number of records to print (blank indicates
all are to be printed)

13-18 FLU TSV File Name

80 INT ‘5’

NOTE : For ‘C ’ option input requirement file must be in the TSV 
V

ID order.

NOTE : If the print card is omitted all requirement records are
printed .

Run Setup

@RUN V

@ASG ,A QUAL *FI LE/U/KEY . @Assign Input Requirements File 
V

@ASG,A QUAL*FILE 2/U/KEY. @Assign TSV File ( if needed) —

V @DELETE ,C QUAL*FILE3/U/KEY.
@ASGN ,CP QUAL*FILE3/U/KEY. @Assign Output Requirements File

(if needed)
@ADD ,P FAA*FAAPRG/U.FUNSEL

DATA CARDS
@PMD ,ED
@FIN
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FAA-RU-77-96 Appendix F

ISV FILE PRINT P ROGRAM

Input Card

Col(s) Format Description

1-6 FLD TSV File Name

Run Setup
@ RUN
@ASG ,A QUAL*FILE/IJ/KEY. @Assign TSV File name
@ADD ,P FAA*FAAPRG/U .PRTTSV

DATA CARD
@PMD,ED
@FIN 

V

MATRIX GENERATO R PROGRAM

Input Card
Col (s) Format Descr iption
1-5 FLU ‘INPUT’

8-13 FLD Requirements file name

V 15-20 FLU ISV file name

Output Card

Col(s) Format Description
4 .

1-u FLU ‘OUTPUT’

8-13 FLU 20 dB Matrix name

15-20 FLU 18 dB Matrix name

22-27 FLD 16 dB Matrix name

29-34 FLU 14 dB Matrix name

36-41 FLU 12 dB Matrix name

43-48 FLU 10 dB Matrix name

50-55 FLU 8 dB Matrix name

57-62 FLD 6 dB Matrix name V

73
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MATRIX GENERATOR PROGRAM (Cont’d)

Debug Card (optional)

Col(s) Format Description
1-5 FLD ‘DEBUG’ .

8 TNT 0 = no input print
1 = input print -

10 INT 0 = no console print V~ V V

1 = console print V

Title Card (optional)
Col(s) Format Description

1-5 FLU ‘TITLE’ —

9-80 FLU User description V 
-

U/U Recovery Card (optional) 
—

Col (s) Format Description 
V

1-6 FLD ‘DURECV ’
8-9 TNT S recovery value V

11-12 INT H recovery value 
V

14-15 TNT L recovery value V

17-18 INT A recovery value V

20-2 1 TNT U recovery value 
V

23-24 TNT C recovery value 
. 

V

26-27 INT G recovery value

29-30 INT R recovery value

32-33 TNT P recovery value

35-36 TNT T recovery value -

Text Card V

Col(s) Format Description 
-

V 1-4 FLD ‘TEXT ’ - V

5-6 FLU U/U Ratio 
-

9-80 FLD User text V

___ - 
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MATRIX GENERAT OR PROGRAM (Con t ’d)

Restart Card

Col(s) Format Description

1-6 FLU ‘RESTAR’

NOTE: This card is needed only if the matrix was not completed in

the initial execution of the program.

Run Set~p

@ RUN
@ASG,A QUAL*FILE/U/KEY. @Assign requirement file

@ASG,A QUAL*FILE2/U/KEY . @Assign TSV f ile
@DELETE,C QUAL*FILE3/U/KEY .
@ASG,UP QUAL*FILE3/U/KEY . @Assign output ½ matrix file

@ADD ,P FAA *FAA PRG/ U.GENRAT
DAT A CARDS 

V

V @PMU,ED
@FIN 

V

MATRIX FLI P PROGRAM

Pata Card

Col(s) Format Description

1-6 FLU Matrix File Name

Run Setup

@RUN
@AS G,A QUAL*FTLE/U. @Assign input ½ matrix file
@ASG,T O.,T,UXXXW @Assign output full matrix tape

@REWIND 0.
@ADD ,P FAA*FAAPRG/U.FLIPIT

DATA CARD
@PMU ,ED
@F IN

I
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NODE COLORING PROGRAM

Data Card

Col(s) Format Description 
V

I TNT 1 = make al l 2 ’s in matrix equal to I
2 = keep matr ix as is

5- 10 FLU ID string file name

NOTE: The ID string as input is used to determine links , therefo re ,
it is optional as input .

Run Setup

@ RUN
faASG,T A. , T ,UXXX @Assi gn input matrix tape

~ASG ,A QUAL*FILE/U. @Assign input ID string (if needed)
@ADD, P FM*FAAPRG/U .NODE

DATA CARD
(“PMD,ED
@FI N

V . ID STRING GENERATO R PROGRAM

Data Card
Col(s) Format Description

1-6 FLD Input Requirement File name

8-13 FLU Output ID String File name

15-20 FLU Output ID String Write key

22 TNT 0 = no print of input requirements file
1 = print input requirements file

Run Setup V

@RUN
@DELETE,C QUAL*FILE/U. KEY . V

@ASG,UP QUAL*FILE/U/KEY. @Assign output string f i le
V @ASG,A QUAL*F ILE2/U/KEY . @Assign requirements file

@ASG ,A QUAL*FILE3/U/KEY. @Assi gn program f ile V

@USE P. ,QUAL*FILE3/U.
@FOR ,USW P.UCODE ,UCODE ,UCODE V

FORT RAN CHANGE CARDS (IF NEEDED)
@ADD ,P FAA*FAAPRG/U.STRING

DATA CARDS
@PMU,ED
@FIN
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V 
COSITE F ILE PROGRAM

Card No . 1

Coi(~j Format Uescription

1-10 FLPT Lower limit of frequency band (MHz)
(defaults to

11-20 FLPT Upper limit of frequency band (MHz)
S (defaults to 400 0)a

21-30 FLPT Radius of inner circle - defines cosite
area (nm i) (defaults to 2)a

31-40 FLPT Radius of second circle - defines area
to be used in intermod analysi s (nmi)
(defaul ts to 20 )a

41-50 FLPT Radius of third circle - defines area
to be used in adjacent- channel protection
(nmj) (defaults to 200 0)a V

56 FLD 3-signal intermod option (‘Y’ or b lank) 
V

V 57 FLU If this column contains ‘Y ’ , radius of 
V

third circle will be calculated by the
program for each cosite record .

59-61 TNT Number of channels to be denied around a V

frequency with select ID of 61. V

63-65 TNT Number of channels to be denied around a
frequency with select ID of 62.

67-69 TNT Number of channels to be denied around a
frequency with select ID of 63.

71-72 TNT Number of the word in the function file
record to be checked to determine whether
or not the record is to be added into the
background area (defaults to 13)a

Card No. 2

1-6 FLU Input function file name

8-13 FLU Output function file name V

15-20 FLD Output function file write key

22-27 FLD Cosite file name

29-34 FLD Cosite file write key

36 FLD Option for printing background V

frequency block numbers and number
of records found for each block
( ‘Y ’  or blank)

aTh~5 value is used by the program if input is blank .
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FAA-RU-77-96 Appendix E

COSITE FILE PROGRAM (Cont’d)

Card No. 2 (Cont’d)

Coiflj Format Description

38 FLU Option for printing cosite file
records ( ‘Y ’  or blank)

39 TNT Debug pr int option (1 or blank)

41-45 TNT ID of first cosite record to be printed
(defau lts to f irst cos ite record ID)
(used only if column 38 contains ‘Y ’ )

46-50 TNT ID of last cosite record to be printed
(defaul ts to last cosite record ID)
(used only if column 38 contains ‘Y ’)

56-57 TNT Latitude (deg) - upper limit of back-
ground area

58 FLU Latitude direction

61-62 TNT Latitude (deg) - lower limit of back-
ground area

63 FLU Latitude direction

66-68 TNT Longitude (deg) - the left-most longi-
tude of the background area

69 FLD Longitude direction
71-73 TNT Longitude (deg) - the right-most longi-

V tude of the background area

74 FLD Longitude direction

76-78 INT Length of square to be used in blocking V

of background frequenc ies (deg)

Run Setup

@RUN
@ASG ,T A.,T,UXXXX @Assign background input tape V

@AS G,A QIJAL*FILE1/U/KEY. @Assign input Requiremen ts File
@ASG,A QUAL*FILE2/U/KEY @Assign output Requirements File
@ASG,UP QUAL*FILE3/U/KEY @Assign output Cosite File
@ADD,P FAA *FAAIJHF/U.WOK 4Data Cards
@PMD ,ED
@FIN

78 
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COSITE FILE PRINT PROGRAM

Card No. 1

Col ( s )  Format Descr ip ti on
1- 6 FLI) Cosite File name V

8 INT Option to print bit arrays in octal
fo rmat (1 or blank)

10 FLU Option to prin t cos ite records from
starting ID to end ing ID ( ‘Y’  or blank)

V 
12 FLD Option to print individua l cosite records

(‘Y’ or blank)
16-20 TNT ID of first cosite record to he printed

V (defaults to first cosite record ID)a
V (used only if column 10 contains ‘Y ’ )

21-25 INT ID of last cosite record to be printed
(defau lts to las t cosite record IU) a
(used only if column 10 contains ‘Y ’)

V 

31-40 FLPT Lower band limit in MHz (defaults to 225 0)a

46-SO FLPT Radius of inner circle - defines cosite
area (nmi) (defaults to

51-55 FLPT Radius of second circle - defines area
to be used in int~rmod analysis (nmi)(defaul ts to 2.0)

56-60 FLPT Radius of third circle - defines area
to be used in adj acent channel protection
(nm i) (defaul ts to 2000)a

Card No. 2

Col(s) Format Description

1-5 INT First ID

6-10 INT Second ID

76:80 TNT 16th ID

Note: As many No. 2 cards as necessary may be used . No No. 2 cards
V 

. 
necessary unless column 12 of Card No. 1 contains ‘Y ’ .

V 

a
~~~5 value is used by the program if input is blank.
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COSITE FILE PRINT PROGRAM (Cont’d)

@ RUN
V @ASG,A QUAL*FILE/U . @Assign input Cosite File V

@ADD,P FAA*FAAUHF/U. PRTELT

V Data Cards
@PMU,ED
@FIN

U/U PROGRAM

Cai-d No. 1

Col(s) Format Variable Name Description

1-6 FLD FDEF(1) Requirements File name

Hi) ISVFIL ~I’SV File name

l S ~ INI I lY PE () = individual frequencies on
following card(s)

= frequency ran ges on following
card( s )

2 = individual frequencies ~ new
requirements for each frequency
on following cards

17-19 I N E  INUM If ITYPE = 0 or 2; no. of frequencies
ITYPIi = 1; no. of ranges

2 1  INT 11314 0 = select on frequency in word 13-
of requirement file V

1 = select on frequency in word 14 V

of Requirements File

23 INT ISPACE 0 = 25 kflz in..rements (Used only when
1 = 50 kHz increments ITYPE = 1)

25 l~ T INOTSV C use TSV File to ext ract information
1 extract all information from

Requirement s File

80
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FAA-RD-77-96 Appendix E

D/EJ PRO GRAM (Con t ’d)

Card No. 2 for ITYPE = 0 (individual frequencies)

Co l(s)  Format Description

1-7 FLPT Frequency #1
V 9- 15 FLPT Frequency 2 V

17-23 FLPT Frequency 3
25-31 FLPT Frequency 4
33-39 FLPT Frequency S
41 -47  FLPT Frequency 6
49-55 FLPT Frequency 7

— 57-63 FLPT Frequency 8
65-71 FLPT Frequency 9
73-79 FLPT Frequency 10

S 

N O f t :  Repeat card for additional frequencies.

(:~~-d No. 2 for ITYPE = 1 (frequency ranges)

Col(s) Format Description

1-7 FLPT Lower frequency of range 1
9- 15 FLPT Upper frequency of range 1
17-23 FLPT Lower frequency of range 2
25-31 FLPT Upper frequency of range 2 V

33-39 FI.PT Lower frequency of range 3
4 1 - 4 7  FIPT Upper frequency of range 3
49-S!~ HP1 l ower frequency of range 4
57-63 FLVJV Upper frequency ol range 4
65-71 FLPT Lower frequency of range S
73-79 FLPT Upper frequency of range 5

NOTE: Repeat card for additional frequencies.

Card No. 2 for ITYPE = 2 (frequency ~ additional requirements)

Col(s) Format Variable Description

1-7 FIPT FREQ(I) Frequency
9-10 INT IELT Number of additional requirements V

associated with this frequency

81

P V

£

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
VS 5 V~ V~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ V • ~~~~~~~~~~~V 

~~~~~~~~~~~~~~~~~~~



--- 5-

• FAA- RD- 77-9 b Appeiid ix  F

U/U PROGRAM (Cont’d)

Card No. 3 for ITYPE = 2 (only)

Col(s) Format Description

7-18 FLU Site name
19-24 TNT Site latitude (DDMMSS) V

25-31 INT Site longitude (DDDMMSS)
32-37 TNT TSV ID
38 FLD ATC function code

V 39-40 FLD Altitude (/1000 feet)
41-44 TNT Link number
45-50 TNT Receiver latitude (DDMMSS)
51-57 TNT Receiver longitude (DDDMMSS)
73-75 TNT Radius (nmi)

Note: Repeat card 3 for additional requirements (TELT #) on this
frequency
Repeat card 2 for additional frequencies

Run Procedure

@ RUN
@ASG,A QUAL*FILE/U. @Assign requirement file
@ASG,A QUAL*FILE/U. @Assign ISV file
@ADD,P FAA *FAAPRG/U.DUPROG -

V *DATA CARDS*
@PMD,ED
@FIN

UHF REASSIGNMENT ANALYSIS MODEL (RAM) PROGRAM
p

Card No. 1 •

Col(s) Format Descr iption
1-6 FLD Input Requirements File - The 14-word Requirement 

V

File from which the input ID string was selected.

8-13 FLU Input ID String - The 2-word ID string selected
from the Input Requirements File. The packed V

preassigned MUST be in the beginning of the ID
string. The rest of the ID string may be in any
order with assigned and unassigned mixed.

15-20 FLU Input COSTTE File - The COSITE file which reflects
all the assignments in the Input ID string. 

V

82
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UHF REASSIGNMENT ANALYSIS MODEL (RAM) PROGRAM (Cont’d)

V 
Card No . 1 (Con t ’d)

Col (s) Format Description

22-27 FLD BACKUP ID String - A program-produced file
reflecting the “current” status of the ID String.

29-34 FLU BACKUP Cosite File - A program-produced file
reflecting the “current” status of the Cosite
Fi le.

36-41 FLU RUN TYPE:
‘REMOVE ’ - This procedure removes assignments in
the ID string which do not meet the matrix criteria.
‘MODIFY ’ - This procedure changes the matrix to
conform to the assignments in the ID String.

43-48 FLU ID STRING ORDER:
‘NORMAL’ - The requirements are assigned in the
order that they appear in the string.
‘ PURGED’ - The requirements are assigned in the

V order in which they were removed (most to least
violators).

50-53 TNT Requirements File of the first new requirement 
V

record; FLY option only.
55-58 INT Requirements File ID of the last new requirement

record ; FLY option only.

62-64 TNT Number of Cycles - A number indicating the maximum
cycles to attempt.
1 Cycle = (Modify/Remove) + Assignment + Violation

Count.
66 TNT Input MATRIX Tape - Indicates the matrix tape

assigned to the program is using a 2- or 3-bit
code to represent intra-site conditions. MATRIX
is the input file name . (2=2 bit , 3=3 bit)

V 68 FLU Output MATRIX Tape - If a 3-bit tape is input a
2-bit tape may be output to unit TWOBIT. ‘Y ’
output tape.

69 FLD Option to choose the frequencies for assignment
randomly from the resource list. ‘V or blank .

70 FLU INPUT REQUIREMENTS FILE PRINT - A print of the
initial input Requirement File is done if this
option is selected . ‘V = print .

72 FLU ‘D’ = deassign functions on Card No. 5.
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U h F  REASSIGNMENT ANALYSIS MODEL (RAM) PROGRAM (Cont’d)

Card No. 1 (Cont’d)

Col (s) Format Descr iption
74-75 TNT Seed for random number generator (odd posilive

number).

77-79 FLD 1, 2 or 3 ATC function types to be purged first
if they have violations. Option selected with
entry in column 77.

Cards No. ’ s 2 ,3 f 4

Col(s) Format Description

1-7 FLPT Frequency (MHz) Range - This is the closed band of
(Begin) frequencies used to assign the requirements.

9-15 FLPT The beginning frequency is the f irst one used ;
(End) the end frequency is the last (e.g., 225.0 to

400.0 or 400.0 to 350.0).

17-26 FLD ATC Function Codes - Only those ATC codes listed
here will be assigned to the previously defined
band.

28-31 FLPT Assignment spacing (kHz)

33-36 FLPT Adjacent channel criteria (kHz)

38-41 FLPT Cosite criteria (kHz)

Note: If one frequency band is used for all ATC function types, then
cards 3 ~ 4 must be included as blank cards.

V 
Card No. 5

Col (s) Format Description

1-7 FLPT The upper limit of the band to be deassigned (MHz)

V 9-15 FLPT The lower limit of the band to be deassigned (MHz)

17-26 FLU ATC function types to be deassigned.

Note: 1 to 5 cards allowed , terminate with t~EOF as las t card , no cards
if option not selected.

Card No. 6 (optional)

If present, this card lists up to 10 frequencies in MHz [lO(F7.O ,

V 

lx) ] which are not protected in the assignment.
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FAA-RD-77-96 Appendix E

UHF REASSIGNMENT ANALYSIS MODEL (RAM) PROGRAM (Cont’d)

Card No. 7

V Col(s) Format Description

1- 7 FLPT Beginning frequency (MH z) of frequency
V 

resource list 1 .
9-15 FLPT Last frequency (MHz) in frequency resource

list 1.
17-19 TNT Spacing for frequency resource list 1 (kHz)

61-67 FLPT Beginning frequency (MH z) of frequency resource
V list 4.

69-75 FLPT Last frequency (MHz) in frequency resource
list 4.

77-79 TNT Spacing for frequency resource list 4 (kHz).

Note: As many cards as necessary may be used. Last card must be @EOF.
If no cards are needed, @EOF card must be present .

Card No. 8 Individual frequencies to be added into the frequency
resource list.

Col(s) Format Description

1-7 FLPT Frequency (MHz) 
V

9-15 FLPT Frequency (MHz)

73-79 FLPT Frequency (MHz)

Note: As many cards as necessary may be used. Last card must be @EOF .
If no cards are needed , @EOF card must be present.

Run Setup
@RUN
@ASG,A QUAL*FILE/IJ. @Assign input requirement file
@ASG,A QUAL*FILE2/U. @Assign input ID string

S 

@ASG,A QUAL*FILE3/U. @Assign input COSITE file
@ASG,T MA TRIX. ,T,UXXX @Assign matrix tape

V @ASG,T TWOBIT.,T,UXXXW @Assign output 2-bit matrix (if needed)
@ASG ,CP QUAL*FILE4/U/KEY. @Assign Backup ID String file
@ASG,CP QIJAL*FILES/U/KEY . @Assign Backup COSITE file
@ADD ,P FAA *FAAUHF/(J. UHFRAM

* DATA CARDS *
@ PMD,ED
@FIN

85

~



- V - V V - - -

FAA-RD-77- 96 Appendix E

COMPOSITE PLOT PROGRAM

Card No. 1

Col(s) Format Variable Name Description

1-6 FLU INDEX TSV File name 
V

8-13 FLU INDEX1 Requirement File name

14-17 TNT NOCELS If JOPT=O; # of TSV ID’s, REQ ID~s,FREQS
JOPT=l; # of cells in range

(if KOPT=l; # of ranges)
JOPT=2; # of centers on input V

card (KOPT must equal 0)

19 INT JOPT 0 = values read in ind ividual ly V

1 = ranges - 
-

2 = input centers on following card
(KOPT mus t equal 0)

21-24 TNT ISTART starting value on TSV select range
(KOPT=O and JOPT=1) V

26-28 FLU ISEL(3) ATC function select criteria
IOPT=O or 1; select from 56-word

If TSV f ile
IOPT=2 or 3; select from Require-
ment File

30 TNT TOPT 0 = TSV select ; no RCAG plot
1 = TSV select ; RCAG plot
2 = Requirement File select ; no RCAG

plot
3 = Requirement File select ; RCAG plot

V 32 TNT KOPT 0 = select on ISV ID’ s
1 = select on frequency
2 = select on REQ ID ’s

34 TNT FOPT 0 = select on background freq .
1 = select on actual freq.

(only used for freq. select )
36 INT FSP 0 = .025 spacing (only used for freq.

1 = .050 spacing range)
38- 76 FLU HEDNG Title for Plot (if KOPT=1; only 30

spaces are allowed for title) V

86
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FAA-RU - 77-96 Appendix ii

COMPOSITE PLOT PROGRAM (Cont’d)

Card No. 2

Col(s) Format Description

2-3 INT Lower standard parallel
5-6 deg., m m . ,  sec.
8-9

12-14 INT Upper standard parallel
16-17 deg. , m iii., Sec.
19-20

2 4 -25 INT centei ~f plot (la titude )
27-28 deg ., w i n . .  see.
30-31

34—36 INF center of 1) lOt I long i ttide
deg. . nu n. , sec.

4 1 - 4 2

26—4 9 F I P F  w j i l t  ii of p lot  ( i n  inches
S I —54 FISPT [engr h of plot in inches)

55 I N I  0 = flO p0 Ii t I ca I ~ounda r 1 es
= po l i t i ca l  boundaries

57-64  INT map ra t io

~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ 
select values only)

I I. KOPI 0 or 2

(ol(s) Format Description

1—4 1Nf ID #1
7-10 1N 1 #2
13-16 INT #3
19-22 INT #4
25-28 INT #5
31-34 INT #6
37-40 INT # 7
43-46 INT #8
49-52 INT #9
55-58 INT #10
61-64 TNT #11
67- 70 INT #12
73-76 INT #13

87
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COMPOSITE PLOT PROGRAM (Con t ’d) -~ 

-

If KOPT = 1 S .

Col(s) Format Description

1-7 FLPT Frequency #1 
V 

-

9-15 FLPT Frequency #2
17-23 FLPT Frequency #3
25-31 FLPT Frequency #4
33-39 FLPT Frequency #5
4 1-47 FLPT Frequency #6
49-55 FLPT Frequency #7
57-63 FLPT V Frequency #8
65-71 FLPT Frequency #9
73-79 FLPT Frequency #10

Run Setup

@ RUN
@ASG,A QUAL*FILE/U. @Assign TSV file
@ASG,A QUAL*FILEI/U. @Assign requirements file
@ASG ,T 2.,16,PXXW @Assign plot tape
@ADD, P FAA*FAAPRG/U. COMPLT

*DATA CARDS*
@PMD,ED
@ FIN
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FAA-RU- 77-96

GLOSSARY

Actual Frequency - the frequency in MHz that is
presen tly be ing used for
the ATC requirement .

• Air Traffic Control (ATC) Function - communication responsibility
characteristic of each site
(e.g., high enroute).

ATC Requirement - the requirement for an air
traffic control frequency,
such as a high-enroute require-
ment, at a specific site.

Background ATC Assignment - an ATC assignment whose frequency
is not a candidate for reassign-
ment by the assignment system
(e.g., a Canadian assignment).

Cosite - refers to collocation . On the
same station or base. (Equip-
ment so located is often subject
to interference because of its
proximity to other equipment.)

Enroute - a term used to describe low-enroute ,
high-enroute , and super-high-enroute
ATC requirements as a single group;
as opposed to non-enroute requirements.

Link Number - an identifier associating those ATC
requirements that must be assigned
identical frequencies.

Master File - a file containing information that
is subject to a well-defined updating
and verification process.

Node-Coloring Algorithm - a mathematical technique (based on
the theory of graphs) used for esti-
mating the minimum number of channels

V 

required for a given frequency assign-
ment plan and for determining the order
in which assignments are to be made .

Operational Year - the activation date for a given assign-
ment .
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Ordering the process of sorting and
sequencing.

Pre-Assigned ATC Requirement - a definite frequency assignment
that will not be changed by the
FAS during a given exercise.

Protection Criterion - the desired-to-undesired CD/U)
signal ratio that is the minimum
rat to to be permitted for ATC
I r’~~~I I I i -tItic ’t , I ‘~ a— ~~ I ~ iir’,I I hi’ c :umo

V ope rat! ag t Fe4tft~uicy . -~

Requirements File - file containing data on each
1VAA ATC ground-to-air communica-
tions requirement .

Service Volume - the geometrical volume associated
with each ATC site for which radio
coverage is provided . Also re-
ferred to as Sector .

Site Denied-Frequency File - a file used by the assignment model
that contains those frequencies
denied for use at each site due to V

cosite and non-FAA intersite con- S

straints.

Violator - an ATC assignment that does not meet
the intersite or cosite criterion.

Worst Case - the positioning of an aircraft in
its service volume such that the
U/U signal rat io is minimum.

ACES - Adaptation Controlled Environment
Systems - V

AM - Amp litude Modulated

ARINC - Aeronautical Rad io, Inc .

ARTCC - Air Route Traffic Control Center

V 

- - ATC - Air Traffic Control
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U/U - Desired-to-Undesired

ECAC - DoD Electromagnetic Compatibility
Analys is Center

FAA - Federal Aviation Administration

FAS - Frequency Assignment System

FCC - Federal Communications Commission

FM - Frequency Modulated

IRAC GMF - Interdepartmental Radio Advisory
Committee, Government Master File

V OTP - Off ice of Teleco mmun ications
Pol icy

RAM - Reassignment Analysis Model

SDFF - Site Denied-Frequency File

TSV - Tailored Service Volume 
V

UHF - Ul tra High Frequency

VHF - Very High Frequency
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