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PREFACE

The Electromagnetic 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 11T 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-FA70WAL-175, as part of AF Project 649E under Contract F-19628-76-C-0017, by the
staff of the IIT 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 Y10.19 (1967) "Units Used in Electrical Science and Electrical
Engineering’ issued by the USA Standards Institute.

Reviewed by:

// w4 "MA/ZI/
THOMAS HENSLER
Project Engineer, |ITRI

.M. DETERDING
Director of Contractor

Approved by:

%-Q . M%‘ ’
THOMAS A. ANDERSON M. A. SKEATH i
Colonel, USAF Special Projects :
Director Deputy Director [ e

OISTRiByTIon) Wi
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FEDERAL AVIATION ADMINISTRATION
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:

e 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 L
spectrum standardization for the world’s aviation community. '

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

e 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 projected growth patterns, to defend the aeronautical
services spectrum from encroachment by others, and to provide for the efficient use of
the aeronautical spectrum.

e 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.

e 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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EXECUTIVE SUMMARY

Because of the limited number of channels in the 225-400 Miz
UHF band provided by DoD to the Federal Aviation Administration (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 (UHF-FAS)

that can be used to provide frequency plans for ATC communications
facilities 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 UHF-FAS described herein consists of a series of computer
programs that can be utilized to provide channel assignments for
existing or proposed FAA UHF ATC requirements. Included is a series
of maintenance and retrieval programs that provide ready access to
f 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, minimum, desired-
to-undesired signal ratio. The assignment model is based on two
assignment techniques: 1) considering first those requirements
most difficult to assign, based on congestion, and 2) maximizing
the usage of each channel by making as many assignments on a given
channel as possikle. In addition, cosite constraints necessary to
prevent intermodulation and adjacent-channel interference are ap-

plied by the assignment program.

v/vi
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SECTION 1

INTRODUCTION
BACKGROUND

Earlier reports described an automated VHF (118-136 MHz) fre-
quency assignment system developed by ECAC in response to an FAA
request.!»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

variety of equipments and their use.

The UHF-FAS selects the FAA ATC requirementsa from the Inter-
departmental Radio 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 frequencies. The

lgeall, L., Crisafulli, R., Morrow, J., and Van Gaasbeck, S.,
An Automated FAA Air Traffic Control Frequency Assignment Model,
FAA-RD-73-184, ECAC, Annapolis, MD, December 1973.

2Hensler, T., Automated VHF Frequency System (FAS) For FAA Air
Traffic Control Communications, FAA-RD-76-14, ECAC, Annapolis, MD,
February 1976.

aSee Glossary.
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cosite model is complex because of the types of equipments encoun-
tered in the UHF band. Factors considered include modulation type,
bandwidth, power, and the distance between equipments. Frequency

assignments are made in conformance to FAA-provided intersite and
cosite constraints. The assignment model is designed to use fre-
quency spacing. Thus, assignments can be made with any channel
spacing that is an even multiple of 25 kHz, and more than one chan-

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

OBJECTIVE

The objective was to provide an automated UHF Frequency-Assign-
ment System capable of developing and/or evaluating frequency-assign-
ment plans for ATC communications, 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 condition may be defined as the positioning of an aircraft in

its service volume such that the D/U signal ratio is a minimum.)
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The second basic module of the FAS was developed to take into
account the cosite (intrasite) constraints. The cosite model pro-
duces the Site Denied-Frequency File. This file contains those fre-
quencies denied at the sites because of the cosite harmonic, inter-
modulation, or adjacent-signal interference constraints and the in-
tersite constraints. Interference calculations include 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
frequencies, 118-136 MHz (VHF) frequencies, and 225-400 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 specified
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 intersite
constraints result from non-FAA assignments in the UHF 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 orders® assignment requirements

according to certain congestion criteria.

The data base for the UHF-FAS was provided by the collection
and verification of input information that describes the assignment
requirements 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 function,a service volume® ra-
dius, altitude, and frequency. This file is developed using the
Interdepartmental Radio Advisory Committee's Government Master File
(IRAC 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® 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).

45ee Glossary.
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SECTION 2

SYSTEM DESCRIPTION

GENERAL DESCRIPTION

The frequency-assignment technique described herein is accom-
plished 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 requirement that needs an

assignment.

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 priority ordering of the requirements for
the assignment process. The fourth and last step is the actual

assignment 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
file 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.

INTERSITE MATRIX CONSTRUCTION

The matrix-building phase of the FAA UHF Frequency Assignment

System consists of two computer programs:

1. Matrix Generator Program

2. Matrix Transpose Program.




*LYVHD MOTd WILSAS INFWNOISSV AONANDIYA SV4 dHN T JHNOIA

AINIANOISSY

3 Bzu:ou@lo -
A -Q3IN3Q 31IS IN3NNSISSY
vw —o] AON3NO3Y4

3SOJdSNVYL HOLVYH3IN3O
1 T XIMIVW -— XINLYW
300N 3NILNOY ,
311500 ¥3geo [ .E
ﬂ ﬂ \vw 314 Su_u_ﬁnw:mw%v
|\ /SIN3W3YIND3Y v NOI193108d

FAA-RD-77-96




FAA-RD-77-96 Section 2
These programs are used to construct channel-separation matrices.
Since the matrix is symmetrical, i.e., element “ij cquals clement

E (B
Ji 1)
Generator. The complete matrix is constructed by reflecting this

= “ji)' only a partial matrix is developed by the Matrix

partial matrix about the main diagonal, using the Matrix Transpose

Program.

Matrix Generator Program

Inputs to the Matrix Generator Program are from the Require-
ments File and TSV File, in addition to user-specified information.
These files provide data that describe the geographic coordinates,
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 Eij
reflects the interaction between the requirement of row i and the

requirement for column j.

The number of rows is less than the number of columns, due to
preassignment of some requirements. 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

v"""'-l-—.l--I'llllIlIlllllllllllIlIIlllllllllll.lll'll.ll..'
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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-
abilistic cochannel analysis. The probabilistic method used is

discussed in APPENDIX B.

Intersite Analysis Assumptions

The assumptions used to calculate the intersite constraints

when using the Matrix Generator are discussed below.

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 line-
of-sight, the loss was assumed to be infinite. All ground trans-
mitters were assumed to have omnidirectional antennas and equal
power. Thus, the calculations 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
airborne receivers that use the same channel spacing (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 Aviation Agency, VHF-UHF Air/Ground Communications Fre-
quency Engineering Handbook, Washington, DC, June 1965.




FAA-RD-77-96 Section 2 }

provided by requiring at lcast a 2-nmi separation bctween scrvice

volumes, in addition to the assumption of 60-dB 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 nceded 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 FAA
ATC requirements. The matrix rows representing the requirements

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)

10
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that 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-
quencies used for emergency services, ground control, private air-
craft, 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 matrix 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 site location cannot be shared with military assign-

ments.

Intermodulation, 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.

Requirement Ordering

The assignment model assigns the requirements in a prescribed
order. This order is derived from an analysis of the Intersite
Matrix. After investigating various ordering techniques, 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.
This assignment scheme is referred to as '"frequency exhaustive."
If a violation-free assignment cannot be made, the requirement is
assigned the frequency that causes the lowest number of violations

with existing assignments.

“Metzger, B. H., Analysis of Channel Regquirements for Air Traffic
Control Communication and Navigational Aid Systems, ESD-TR-70-132,
ECAC, Annapolis, MD, June 1970.
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Initially, all requirements are assigned even if they create
violations. The RAM will then try to reach a violation-free assign-
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- j
specified ways: 1) 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 reassign them along with new requirements, 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

Prior to the implementation of any frequency-assignment plan,
the plan should be analyzed to determine any potential interference
problems. Two capabilities were developed for analyzing existing
FAA assignments. The first capability is a mathematical technique
that calculates the desired-to-undesired (D/U) signal ratio between
ATC service volumes. The other capability is an ATC service-volume

plot routine, and is a graphical technique.

14
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These techniques complement one another, since service-volume
plots for given frequency plans can be made after the D/U ratios
arc calculated, to graphically portray problem areas. The D/U and
plot capabilities also provide a check of the data base used to de-
velop the assignment. These verification checks may be made for
any assignment, 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 requirements utilizing
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 service 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/U ratio for circles, and the minimum D/U

| ratio for polygons, are printed by the program.

Service-Volume Plot Program

The Tailored-Service-Volume (TSV) Plot Program provides a com-

i posite plot of a given list of TSV's. The Lambert conformal map

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

as inputs. Political boundaries may be plotted with the TSV's.

The input list of TSV's to be plotted may be generated in sev-
eral ways. Specific TSV identification numbers may be given to the
program, either individually or in a range. TSV'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 select TSV's on the basis of ATC function code (e.g., all the
high functions may be plotted together) and the option to plot the

sites associated with the selected service volumes.

16
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SECTION 3

FAA UHF DATA BASE

FILE 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 present FAA UHF Requirements File is developed from the
Interdepartmental Radio Advisory Committee's Government Master File
(IRAC GMF). This file contains the frequency authorized for use :
at a particular site for a specific function and location. Each
record in the FAA UHF Requirements 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 identification link to the Tailored Service Volume File.

7. ATC Function - a l-character function descriptor.

(e.g., H = high,; A = approach control).

17
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8. Altitude - height above sea level in 1000's of feet.
9. 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-
ing the file by ATC function.
12. - Link Number - an identifier associating those function

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 that are to be considered
as preassigned by the assignment system.

16. Actual Frequency - the actual frequency in MHz that
is presently being used to satisfy this requirement.

17. Operating Agency - a l-character agency degcriptor
(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 - geographic service volume center
longitude, in integer seconds.

22. Region Code - a code placed in the file to permit

sorting the file by FAA region.

The Requirements File is updated 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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Tailored Service Volume File

The TSV 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
is derived from the Adaptation Controlled Environment Systems (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.

GMF SERVICE VOLUME

TAILORED SERVICE
/ VOLUME
z

FIGURE 4. INTERSECTION OF TSV AND GMF SERVICE VOLUME CIRCLE.
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Each record in the TSV file contains the following data items:

1. TSV Identification (TSV ID) - a unique identification
for each record.

2. Number of Points - number of points that describe the
TSV 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.

S. 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 TSV polygon.

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 TSV File is permanently stored on a disc. Each i
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 TSV File header record and TSV records.

Site Denied-Frequency File

The Site Denied-Frequency File (SDFF) is created for each fre-
quency assignment request. This file contains the denied frequen-
cies 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 frequencies used to create the SDFF are selected from the
FFCC, IRAC, and ARINC files provided to ECAC. The frequencies chosen
from the FCC file arc those between 54 and 72 Mz, 76 and 108 Mz,
and 174 and 216 MHz. The ARINC records selected are 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 MHz.

Each record in the SDFF contains five sections. The first
section consists of frequencies assigned 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
scrve 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
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 site is updated with the new frequency and
any constraints (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
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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
from the equipment to the FAA UHF ATC site.

APPENDIX C contains a detailed description of the analysis
used by the UHF cosite model.

MAINTENANCE/RETRIEVAL CAPABILITIES FOR PROJECT/MASTER FILES

Maintenance programs for the Requirements File and the TSV
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 satisfying given input

criteria. The following multiple-change options are available:

1. Multiple altitude 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 TSV number within 1200-1299).
3. A change to background frequency on the basis of

function and/or TSV number.

4. Multiple 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 with an actual frequency of 126.2 MHz).
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Record retrieval for a Requirements File is accomplished 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 TSV File has two full-record print options. The user can
designate a simple full-record print in TSV order, or include a

full-record print of all requirements referenced by each TSV record.

The select/sort parameters of the Requirements File Select/
Sort/Print Program are entered as card input under user control.
The following fields in any combination are selectable items: ATC
FUNCTION, FREQUENCY, REQUIREMENT ID, OPERATIONAL YEAR, TSV ID, OP-
ERATING AGENCY, and all functions within a given radius of a speci-
fied location. As an option in ordering the selected records, the

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 automatically 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
requirements, shifting assignments, if necessary, to attain a vio-
lation-free assignment plan.

2. Update existing assignment plans.

3. Assign frequencies to ATC requirements, using speci-

fied assignment constraints (intersite, cosite, and operational).
4. Provide an analysis of new and existing assignment
plans by calculation of desired-to-undesired (D/U) signal ratios.
5. Provide information, and displays of the FAA data,
as well as information generated by the UHF-FAS.
6. Assist the FAA frequency manager in making manual
assignments by providing, for selected frequencies, geographic

plots of service volumes that correspond to cochannel assignments.
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APPENDIX A

INTERSITE 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-1. 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 TSV'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 function. The formatting for these files is described in
APPENDIX D.

COCHANNEL 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 ATC 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 (Sl’ 52) and their associated
service volumes (Vl, Vz). Three types of interference are air-to-air,

ground-to-air, and air-to-ground.
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@ !

. E
SELECT PAIR OF ¥
REQUIREMENTS |
I.J
AI. J =0
PASS
COCHAN.
Ap g2
I
PASS
Notes: Al I 0, if I and J require no channel separation.
A[ X 1, if T and J require separation of one or more
A channels.
A[ ? ok 2, if I and J require separation of two or more
4 channels .

FIGURE A-1. INTERSITE ANALYSIS LOGIC.
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Air-to-Air

[t is assumed that the desired signal i: transmitted from site

Sl and received by an airplane located at a vertex P1 of the asso-

ciated TSV V1 (FIGURE A-2). The undesired signal is transmitted

from an airplane at P, of the associated TSV V

2

2"

SERVICE VOLUME V3

Note: In this example, the cochanneling of S and S
is prohibited.

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

R, equals the distance from S, to P, corrected by the altitude

1 1 1
of the sector. An expanded radius corresponding to the prescribed
D/U ratio is calculated using Equation A-1:

x = R . j0l0l20

2 yi , nmi (A-1)

To describe a circle of interference about Pl’ the line-of-sight

distance between airplanes that are located in V1 and V2 is calcu-
lated using Equation A-2:
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D

) = (v 2Al LY §A2 ) + (.87), nmi (A-2)

where A1 is the altitude in feet of V1 and A2 is the altitude in

feet of VZ' The radius R = min (R DZ) defines a circle of

Int 2
interference about the point Pl; 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 (Dl) from P1 to each vertex

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

RInt' Each vertex of V1 is considered in a similar manner. If this
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 (S2

generates the desired signal) and the process is repeated. If
again every test is passed, a zero is placed in the matrix to indi-
cate that the sites may be cochanneled.

Ground-to-Air

This analysis assumes that the desired signal is transmitted

from Sl and the undesired signal is radiated from 52 (see FIGURE A-3).

Both signals are received by an airplane located at Pl in TSV Vl'
A circle of interference is drawn about each vertex of Vl‘ Using

Int = MmN (RZ’ 02) nmi, RZ is defined as above and

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

the radius, R

D2 = .87 ¢ \/ZAl + 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 (Dl) from P1 to Sz. 1f D1 is less

than RInt’ 52 lies within the circle of interference and the co-

channel protection criterion is violated. To test for ground-to-
air interference where 82 emits the desired signal, the analysis is
reversed.
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SERVICE VOLUME V,

&
Py
S~
N\ Sty

EXPANDED RADIUS

N ~ Rz
N =
LINE OF SIGHT ==
D2

AREA OF (

INTERFERENCE N

I‘ SERVICE VOLUME V,

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 this case, the desired signal is transmitted from an air- .
craft located at vertex P1 of Vl’ and the undesired signal is trans-
mitted from an aircraft at P2 of TSV V2 (see FIGURE A-4). The

interference takes place at site Sl'

SERVICE VOLUME V,

SERVICE VOLUME Vp

Note: In this example, the cochanneling of S. and S
‘ e 1 2
is prohibited.

FIGURE A-4. AIR-TO-GROUND INTERFERENCE.

A circle of interference is drawn about Sl using the radius
Rlnt' The possibility for interference is determined by calculating

the distance (Dl) from S1 to P, and comparing it with the radius Ry ..

I £ P2 is found to lie within the circle of interference, S1 and S2

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

at S,, the role of arguments is reversed.

by = .87 -s/ZA2 + 8.7, nmi

2

2!
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COCHANNEL 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
airplanes were located at the vertices of the polygon service area
descriptions. When a cochannel analysis is conducted for circular
volumes, 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 - FIGURE A-5

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

SERVICE VOLUME

Po(Xo,O)

X

INTERFERING TRANSMITTER

b
8508 DESIRED SITE

FIGURE A-5. WORST-CASE CONFIGURATION.
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The problem is to find the coordinates of P such that the ratio

of dD/dU is maximized (thereby minimizing D/U Signal Ratio),

where

d desired distance

D

d undesired distance

U

which gives the following:

S (a,b) = site location (desired transmitter)
Po (xo, 0) = wundesired signal transmitter location
r, = radius of sector

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

The following distances can then be calculated

b = N x-a)? + (y-b)?
T \/ﬁ(x-xo)2 + (y-0)?

Now squaring, we have

(=%
"

(=9
n

dD2 = rl2 + a? + b2 - 2(ax + by)
by letting
c? = rl2 + a2 + b2 (constant)
then
d.?2 = c? - 2(ax + by)

34
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Now, squaring dU we have

2 =
dU
by letting
el =
we have
o
dU =
Let
R =
then
RZ =
and
2 In R =
But
y =
Therefore,
2 In R =

Now, taking the
to zero we have

dR

dx

Appendix A

2 Zoi -

Tl 2x°x (A-4)
2 2

T e X (constant)

e - 2% x
o

dD/dU

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

e? - 2x x
o

In (c? - 2ax - 2by) - 1n (e? - 2x X)

1n (c2 - 2ax - zb\/ rl2 - x2 ) -1n (e? - 2x x)  (A-6)

derivative with respect to x and setting it equal

;

= 2 o wldy e
2a + 2bx(r1 X<) 2x° R
s e - 1)
—_— 2
c¢?2 - 2ax - 2b Jrlz - x2 e? - 2xx°
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on simplifying, we obtain

Appendix A

2 a2 PR = 2 ek <
(c x, - e a) T X 2bxor1 e“bx (A-7)
Letting
X = r1 cosB
we have
Pty o : 2 -
(c Xo e“a) sinB + e“b cosB beorl
Now, set
c2x -e%a = f i
o i
and
i
e’b = g. !
And substituting into the above %
f sinf + g cosB = 2bxor1 (A-8) ?
then
2bx r |
._._f.__.. sing + ___g_—_ COSR = _0_1__— (A-g) i
2 2 2 2 2 2 i 1
VE? + g Vi2 + g V2 + g { 1
and 2}
siny = gt EREP g cosy = ___f____ : i
\,fz + g2 \/fz + g2 4
then
2bx T
; ol
Sim (B =) mae————ee (A-10)
sz + g2 £
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or

g = sin-! (——m ) -y (A-11)
Vf2 o g2

together with the radius r define the point P (x,Yy)

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.

FIGURE A-6. ADJACENT-CHANNEL ANALYSIS.
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APPENDIX B

PROBABILITY METHOD OF FREQUENCY ASSIGNMENT
(AIR-TO-AIR INTERFERENCE)

APPENDIX A provides a detailed explanation of the method used
by the Frequency Assignment System (FAS) to ensure meeting the re-
quired cochannel assignment criterion. The cochannel criterion is
an option selected by the user. (FAA has been using 14 dB desired-
to-undesired (D/U) signal ratio.) This appendix presents the method
used by the FAS to determine which 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
S.N

FIGURE B-1 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 aircraft 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 equipient and the random placement of inter-
fering aircraft. The formula used to calculate the probability of
interference, P(I), is given by:

P(1) = P(A) x P(G) x P(AI/SI)
where

P(A) = the probability that an interfering aircraft will
be transmitting (aircraft communications utiliza-
tion)

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

P(AI/SI) = the probability that an aircraft is in the area

of interference (AI), 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-
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case location is defined as that point in the victim service volume
that yields the minimum desired-to-undesired (D/U) signal ratio.
The technique used to find this point is described in APPENDIX A.
An aircraft in the area of interference (AI, the shaded portion of
SI) could cause air-to-air interference (i.e., less than 14 dB D/U
signal ratio) at the victim aircraft receiver. An aircraft In the
non-shaded portion of SI would not cause air-to-air interference

in the victim aircraft.

The utilization 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) therefore can be determined as soon
as P(AI/SI) is calculated. P(AI/SI) is the ratio of AI, the area
of interference in SI, to the total area of SI.

area of interference
total sector area

P(A1/SI) =

The determination of AI is made by calculating that portion of SI
that is within the 14 dB D/U arc of protection drawn from the worst-
case location on the victim service volume (see FIGURE B-2).

The FAS permits cochannel assignment only if the value of P(I)
is less than 0.05. This value means that there would be no more than
a 5% chance that interference would occur if the ATC requirements for
these service volumes were given the same frequency.
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SERVICE VOLUME A (VICTiIM)} SERVICE VOLUME B (INTERFERER)
SIGNAL
e NTERFERlNG
BT AIRCRAFT
DESIRED
SIGNAL

£ o A )
GROUND
TRANSMITTER
SITES

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

VICTIM o
WORST -CA ATION PROTECTION
SECTOR SE LOCATIO

OF VICTIM AIRCRAFT (14 dB D/U CRITERION)
(AT MAX. ALT.
OF SERVICE VOL.)
AREA OF
INTERFERENCE (AL

GROUND TRANSMITTER SITE
(DESIRED SIGNAL )

INTERFERER'S
SECTOR (S1)

FIGURE B-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 developed from infor-
mation contained in the Government Master File (GMF), FCC, and
ARINC data files. The objective of the cosite portion of the an-
alysis is to determine which UHF (225-400 MHz) 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 exclusive 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.

ASSUMPTIONS

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

3. The analysis of noncosite systems is performed using
the bandwidths derived from assumptions 1 and 2.
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4. The calculation of the frequency separation necessary
to avoid interference with noncosite systems can be simplified by
considering 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:

ATC transmitters to narrowband receiver environment
ATC transmitters to wideband receiver environment
Narrowband transmitter environment to ATC receivers
Wideband transmitter environment to ATC receivers.

ao o

In situations a and ¢, 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 appropriaste characteristic (emission
spectrum or selectivity) of the wideband equipment. These assump-
tions may not provide complete accuracy for determination of bandwidth,
since variation exists in determining necessary bandwidths for dif-
ferent 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 Mhz 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 174-216 MHz.
ARINC: 108-136 MHz.
GMF: 108-136 MHz, and 215-410 MHz.

The GMF (215-410 MHz) frequency assignments are categorized accord-
ing to modulation type, bandwidth, and maximum allowable transmit-
ter power. Frequencies only are extracted from FCC, ARINC, and
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 bandwidth,
modulation type, and power. (See TABLE C-1.) The codes are used
by the model to determine frequencies to be denied at each ATC site.
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TABLE C-1
CODE ASSIGNMENTS
) 2oy BWéBF Power Ranges (W)

P<50 '50<P<250 250<P<10*
1 1 21 41
2 2 22 42
3 3 23 43
4 4 24 44
¢ 5 5 25 45
! 6 6 26 46
i 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
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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-channel
interactions with UHF (215-410 MHz) 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 band. For all equipments except high-power transmitters or
unusually sensitive receivers, the code is based on a calculated
Af. This 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.

Af = BW-BF -1
(&
where

BW = bandwidth, in kHz

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

C = channelization value (25 kHz/channel)

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-
te. 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 bandwidth 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 kHz 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 assignments.

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 service volume. If the circle defined by

46

ey n————— T T




FAA-RD-77-96

TABLE C-2

BANDWIDTH FACTORS

Modulation Bandwidth Factor
Type (BF)
A0 o5
Al oD
A2 .51
A3 .51
A3A 1515
A3B 1.15
A3H 1.15
A3J 1.15
A4 1.15
AS .625
ASC .625
A9 1.15
A9B 1.15
A9C 1.15
FO
F1 -
F2 .69
F3 .69
F4 .69
F6 .69
F9 2
PO S
P1 .75
P9 19
All others .9
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the radius-of-operation reported in the GMF record for the non-FAA
system is within 2 nmi 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-
signal 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 indicated 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 2 60 dB at 1l-channel separa-
tion (25 kHz). Examples are systems with emissions represented as
0A0, 2A2, 6A3, 10A9, OF0, 5F1, 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-
mitters with power greater than 1 megawatt are assigned code 63.

At the present, no special code is used to represent 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 intermodulation products, image frequencies,
and second- and third-order harmonics. All frequencies assigned

to locations within 2 nmi of the site 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 denying 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-1.

SDFF FORMAT

The SDFF 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,
harmonic, 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-
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 5 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 image frequencies is performed
with the new frequency and any new denied frequencies 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 frequencies can be in
parts 1 and 2 prior to the initial site analysis.
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READ REQUIREMENTS

FILE
READ DATA CARDS CHOOSE A
| REQUIREMENT

SET UP INPUT FILES

l REQUIREMENT

; READ BACKGROUND
é RECORDS

CHOOSE A BACKGROUND
RECORD

ADD THIS SITE TO
LIST OF COSITE
RECORD CENTERS

RECORD

PUT COSITE ID INTO
DETERMINE SELECT ID

BASED ON FREQUENCY REQUIREMENTS FILE
BANDWIDTH,
MODULATION TYPE,

AND POWER a

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

NO

FIND BACKGROUND
RECORDS WITH SITES
WITHIN 0.2 nmi OF THIS
COSITE RECORD CENTER

1

PUT FREQUENCIES

+ SELECT ID's FROM
THESE RECORDS INTO
PART | OF THIS COSITE
RECORD CENTER

1

FIND BACKGROUND
RECORDS WITH SITES
WITHIN 2.0 nmi OF THIS
COSITE RECORD CENTER

1

PUT FREQUENCIES
+SELECT [D's FROM
THESE RECORDS INTO
PART 2 OF THIS
COSITE RECORD .

Appendix C

FIND COSITE RECORD
CENTERS THAT ARE
WITHIN 2.0 nmi OF THIS
COSITE RECORD CENTER

!

YES PUT THE ID's OF THESE
CENTERS INTO PART 3
OF THE COSITE RECORD

COMPUTE INTERMOD
PRODUCTS, HARMONICS
AND IMAGE FREQUENCIES
USING PART 2 FREQUENCIES
AS PARENT FREQUENCIES

!

STORE THESE DENIED
FREQUENCIES IN PART 4
OF THE COSITE RECORD

1

FIND BACKGROUND
RECORDS WITH SITES
WITHIN RADIO LINE-OF-
SIGHT OF THIS COSITE
RECORD CENTER

1

iN PART 5 OF THE COSITE
RECORD, DENY
FREQUENCIES AROUND
THE FREQUENCIES FROM
THESE RECORDS AS A
FUNCTION OF THEIR
SELECT ID's

|

PUT THIS COSITE
RECORD INTO THE SITE

DENIED FREQUENCY FILE

FIGURE C-1. (Page 2 of 2)
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APPENDIX D

DATA BASE RECORD FORMATS

Appendix D

w 5
F
. |o S st s2 s3 s4 ss s6
R
D Sl[SZISS]SdISS]Sb
) 1 INT Number of Requirements
1
2 FLD Date Created (1)
3 FLD Date Created (2)
q FLD Date of Last Change (1)
i 5 FLD Date of lLast Change (2)
6 FLD Date Verified (1)
7 FLD Date Verified (2)
8 INT I Last Requirement ID Assigned
9 INT INT INT 4 of S 4 of H 4 of L
10 INT INT INI 4 of A # of D # of G
I INT INT IN1 " oof G # of R # of P
12 | INI IN INT "ot I " oof X " of v
13 INT # of W
S1 S2 S3 sS4 SS S6
NOTL: S - Super High Inroute
A - Approach Control
. - Clearance Delivery
I - Automatic Terminal Information Service
I - High Altitude Enroute
D - Departure Control
R - Helicopter Control
L - Low Altitude Enroute
C - Local Control
P - Precision Approach Radar
W - Approach/Departure Control (Canadian)
X - Clearance Delivery (Canadian)
V - ATIS (Canadian)

FIGURE D-1.

REQUIREMENTS

53

FILE HEADER SECTOR FORMAT.

e st A €A




*LVWYOd ¥OLD3S 114 SINTWIYINDIY  "Z-a TWN9Id

a
% ! 9s SS S €S s IS
-
o
=
[
e
<
- (zHW) -baxg tenidy Id 14 v
(ZHW] °baxj paudtissy-al4/punoxdydeg LId 14 ¢l
9p0) uo1day (spuoas) Is33ua) ADL jo apnitduo] aTd INI Z1
Iea) do (spuodas) I33u3) ADL JO apnitie] atd INI 11 &
“ON YUt (gap) otaey n/a INI INI 01 o
TED 33¢ JUO] NI LI=TLT 6-ST £-0
AT 1¥S N1d » Yaauga9eae] g0 ateg 5 5114 [s31a |34 | 6
ar dvidl INI 8
(*13) 0001 /9pnataly :owuucm JI PI033y ASL atd atd INI 4
PR R R G T RIE)
uE:~o>uouwwm>mmm m:E.SnNP dI PI0d3Y 9311s0) INI ad INI 9
(spuodas) 231S jo aspnitduo] INI S
(spuodas) 911S jJo apnitie] INI 1
A311) ‘91e3s aid .5
A31) ‘a3els atd Z
Yol
G_, ‘ON auuey) a1 p1093y 3Jusawaxrnbay INI INI 1
~
s 9s | ss | vs|es|ezs|is| *Q
o |
nm 9S SS ¥S €S Zs 18 JeuIO4 0
< L}
4

E




Appendix D

FAA-RD-77-96

*LVIWOd ¥0LD3S ¥3AVIH dTId dWNTOA IDIAYIS AFHO0TIVL

‘¢-a NOIA

v — w——

9s SS ¢S €S (4 1S
(2) patjtaap aaeq ald L
(1) pPat3taap aieq atd 9
(Z) 38uey)y ise7 jo aieq atd b
(1) 33uey) iseq jo aieq and 14
(Z) paieax) aieq atd €
(T) po3eal) aieq and Z
SP1033yY ASI JO Jaquny INI 1
9s | ss | ts|ss|es| is| * m
<
9s SS vS €S 4y 1S Jewr0g n

55

Tt g =y



Appendix D

FAA-RD-77-96

* (QYOOTYU/SAYOM 9S) ¥VINDYID/LINIOd-ANVA “LVWYOd Q30D3d TWNTOA FDIAYAS AFYOTIVL “v-a FdNOIA
9S SS ¥S €S 4] Is
9p0) 3S(] 10123§ atd 9S
JWeN 10309S a1d SS
(Spuodas) GScs -duo] INI vS
(Spuod>as) Sz -3e] INI €S
(spuodas) ;- ‘8uoq g 8
(spuodas) = ‘ae] L
(spuodas) 1= -8uoq INI 9
(D = 3dAL 113)) « snipey/(spuodas) [= -31e] » Ld T4/INI S
31941 ADLASL (spuodas) opnit5uo] INI v
JO Ja3ua) (spuodas) apnitieT] INI £
SIUTOJ TSO9TTN IO SUIPSIPUNy] snipey ADL _ adA] 112D :‘E_ INI _ a1d] <
JO "o\
ar ADIASIL INI 1
9s [ ss | vs | es|es| 1s| * m
9s ss vS €S zs 1s —— m

56

e




*LVWY0d (Q40D03d ¥3aviH 97114 dLIS0D "S-0 FdNOId

Appendix D

9S SS vS €S Zs IS
WYY £q pasn-sanyea a3ewl 4] INI SZ-91
Wvd Aq pasn-ar1y dnydeq e
Sutieard uayM I1TJF 931s0d Indur jo SuweN atd (A
WYY AQ pasn-piom snieis = a1d €1
: (z 3dBd) po1Eald a[l4 211S0) aieq atd 4t ~
(1 3xBd) PpalBAId B[TI4 911S0) 331e( atd 11 i
3114 sijuawaxtnbay 3Indino jo swen atd o1
91T Ssijuswaxtnbay Indur jo suwep aTd 6
pP10d231 931S0D B JO S 314 UT SPIOM JO J13Quny INI s
pPI0D3I 33TSOD B JO p 3IBd Ul SPIOM JO I3quny INI L
PI0J31 91TS0D B JO ¢ 1IBd Ul SPIOM JO Idqumy INI 9
PI0231 33TS0D B JO 7 3IBd Ul SPIOM JO JIaquny INI S
PIOJ3X 93TS0D B JO [ 3IBJ UT SPIOM JO Jaqunpy INI v
&) PI0d31 331TS0D YdBd Ul SPIOM JO Iaquny INI c
_9/_ S[T1J UT Sp10d3y 3jO Jaquny INI z
7. 3114 9311s0) 3O wemz__ a4 1
w. 9S SS tS €S s 1S > — - — i _ = F i F - # m
3 iV 6 50 4 2
7




— y o e

a
o/ “LVWdOd Q¥0d3d FLISOD °9-d TWNOIA
2 g 1
W,... 9S SS ¥S €S zs 1S :
|
|
bl
|
|
m L9
(s 31eqd) Aelle [auueYy) patua( INI -8Lp
LLy
(v 31eq) Aeide [auuey) partud( =\ INI -¢87
782
S ,d] p10d3Y 311S0) INI -¢£9Z
(¢ 33eq) (zHy) Aduenbaiy | @I 31297128 INI INT J297-19
(1 34eq)  (zHy) Adusnbaay | a1 uuﬂomq‘[ INI N1 | os-v
mw (spuodas) oapnitduo] 1a3jua) INI 'S
ww (SpuUodas) opn3i1de] 123Ud) INI c
& (I Pp1033Y 211s50) = INI 1
M , } & o s s |es[ss]esJus],§
rM 9§ SS tS €S ¢S 1S = R m




*LVWYOd FTId ONIYLS AI INTWIIINOIY “£-A FTWNOIA

a
*
-t
o 9s SS ¥S €S zS IS
&
g 95
<
ss
# AUl # [ouury) INI INI 0¢
s 914 231S0) # QI 231S || INI 3 INI 6C
‘baxg 3jieisay INI 8¢
o
\O
~
o
w
01
8
4
9
9
t
.
sp10d3y Jsealy jo - INT <
O Sp1020y Jurais jo - INT 1
=3
— 9s | ss | vs|ss|es| 1s| *@
~ |
n.u 9s SS vS €S ZS 1S JewIog 0
I~ M
1
2




FAA-RD- 77- 96 Appendix E

APPENDIX E

E COMPUTER PROGRAM RUN PROCEDURLS

REQUIREMENTS FILE GENERATOR PROGRAM

l Data Card Forma .s

? Col(s) Format Description
f 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 TSV ID option;
S = all TSV 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 records
blank = create requirements records from
only good GMF records

21 FLD Sector name/number print option;
T = print the tables
blank = don't print the tables

23 INT 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 f is an error
24 FLD VHF or UHF Indicator:
'Y' = VHF Run

Blank = UHF Run
The following set of cards may be elements on a card-image disc
file, in which case an '@ADD' card would be inserted after Card #1.

Col(s) Format Description
Card No. 1 1-2 INT Center number (1-21)
Card No. 2 1-20 FLD Sector name
21-22 INT Sector number (1-99)
Repeat Card No. 2 for each sector in the center.
Card No. 3 1-6 FLD '$$$8$$' represents end of data for this
center

Repeat Card Nos. 1, 2 and 3 for each additional center.
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Appendix E

REQUIREMENTS FILE GENERATOR PROGRAM (Cont'd)

Col (s)

AGENCY CARD  1-6
(IF COL. 23  8-13
ON CARD 1 IS 15-20

NOT = 3) 22-21
29-34
36-41
43-48
50-55
57-62
64-69
Col(s)

FREQUENCY 1-7

CARD (IF COL. 9-15

23 ON CARD 1

IS NOT = 1)

@RUN

@ASG,T A.,T,UXXX

@DELETE,C QUAL*FILE/U/KEY.
@ASG,UP  QUAL*FILE/U/KEY.
@ADD,P FAA*FAAPRG/U. GENFUN

DATA CARDS
@PMD,ED
@FIN

DATA CARD FORMATS

Format

FLD
FLD
FLD
FLD
FLD
FLD
FLD
FLD
FLD
FLD

Format

FLPT
FLPT

Run Setup

@GMF

@Assign output requirements file

62

input tape

Description

1st AGENCY
2nd AGENCY
3rd AGENCY
4th AGENCY
S5th AGENCY
6th AGENCY
7th AGENCY
8th AGENCY
9th AGENCY
10th AGENCY

Description

Ist FREQ. RANGE
2nd FREQ. RANGE
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Card No.

1

TSV FILE GENERATOR PROGRAM

Data Card Formats

Col(s) Format Description
1-2 FLD FAA Center number (1-21)
4 INT 1=1st run only

2=additional card follows
blank=normal run

6-11 FLD Name of TSV File
15 INT Number of altitudes 3>X>1
16-20 INT Low Altitude

21-25 INT High Altitude

26~30 INT Super High Altitude
41-43 FLD L = Low

H = High

S = Super High
47-76 FLD Identifier

77-80 FLPT Epsilon value

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

Col(s) Format Description
1-2 INT Number of sectors to be mapped
Sectors to be mapped X<5
3-7 Sector #1 i
8-12 Sector #2
13-17 Sector #3
18-22 Sector #4
23-27 Sector #5
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TSV FILE GENERATOR PROGRAM (Cont'd)
Sectors to be mapped X<5

28-32 Sector #1
- 33-37 Sector #2
38-42 Sector #3
43-47 Sector #4 1
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
Run Setup

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

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

Success Mode

@RUN

@ASG, T 2.,T,UXXX @FAA Center converted tape

@REWIND 2.

@QUAL FAA

@ASG,A FAA*FILE/U/KEY. @TSV File to be updated

@DELETE,C FAA*TSVDUM/U/BASFIL.

@ASG,UP FAA*TSVDUM/U/BASFIL. @Good backup file in case
of failure

@COPY FAA*FILE/U/KEY.,FAA*TSVDUM/U/BASFIL.

@ADD,P FAA*FAAPRG/U.TSVGEN

DATA CARDS
@PMD,ED
@FIN LT,
Failure Mode

@RUN
@ASG,T 2.,T,UXXX @FAA Center converted tape
@REWIND 2.
@ASG,A FAA*FILE/U/KEY @Unsuccessful updated file
@ASG,A FAA*TSVDUM/U/BASFIL. @Good backup file from pre-

vious run

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

. DATA CARDS

f @PMD,ED

@FIN
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REQUIREMENTS FILE MAINTENANCE PROGRAM

Input Card Col(s) Format Description
1-6 FLD Requirements File Name ;
t 8-13 FLD Requirements File Write key
15 FLD Blank = changes done by REQ ID

Y = changes done by GMF ID

Add/Change Card 1-6 INT Requirements/GMF ID to be added/
changed*
7-10 FLD Site State/Country
11-18 FLD Site City
19-24 INT Site Latitude (DDMMSS)
25-31 INT Site Longitude (DDDMMSS)
32-37 INT TSV ID
38 FLD ATC function
39-40 INT Altitude (/1000) feet
41-44 INT Link number
45-50 INT Receiver latitude (DDMMSS)
51-57 INT Receiver longitude (DDDMMSS)
p 58-64 FLPT Background/Pre-assigned frequency (MHz)
65-71 FLPT Actual Frequency (MHz)
72 FLD Operating Agency
73-75 INT Radius (nmi)
; 76-78 FLD 'VHF' or 'UHF' as appropriate
l 80 FLD A = add
‘ C = change

*Note: Changes made by REQ ID and GMF ID may not be combined in one run.
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:
REQUIREMENTS FILE MAINTENANCE PROGRAM (Cont'd) f
REQ ID/GMF ID Delete Card ;
Col(s) Format Description ;
1-6 FLD REQ ID/GMF ID 1 :
13-18 FLD REQ ID/GMF ID 2 i
25-30 FLD REQ ID/GMF ID 3 :
, 37-42 FLD REQ ID/GMF ID 4 i
; 49-54 FLD REQ ID/GMF ID 5 $
; 61-66 FLD REQ ID/GMF ID 6
i 76-78 FLD '"VHF' or 'UHF'
80 FLD D = delete
Altitude Multiple Change Card
i Col(s) Format Description
1 FLD ATC Function Indicator
3-4 FLD Existing altitude (/1000) feet
7-8 FLD New altitude (/1000) feet
76-78 FLD 'VHF' or 'UHF'
79-80 FLD 'IM!

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

D/U Ratio Multiple Change Card

Col(s) Format Description
1 FLD ATC function indicator
3-8 FLD TSV ID lower limit) . ; i
© 10-15 FLD TSV ID upper limit} e i
18-22 FLD New D/U ratio . 1
76-78  FLD 'VHE' or 'UHF' |
79-80 FLD 1M !

NOTE: the changes are made based upon the ATC function and/or TSV :
ID range. 3
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REQUIREMENTS FILE MAINTENANCE PROGRAM (Cont'd)

Background Frequency Multiple-Change Card

Col(s) Format Description
1 FLD ATC function indicator
3-8 FLD TSV ID
11-18 FLD New background frequency (MHz)
76-78 FLD '"VHF' or 'UHF'
79-80 FLD '3M!

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

Frequency Initialize Card

Col(s) Format Description

76-78 FLD 'VHF' or 'UHF'

79-80 FLD '4M"

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

Background Frequency Change Based on Actual Frequency

Col(s) Format Description
1-7 FLPT Actual Frequency
10-16 FLPT New Background Frequency
76-78 FLD 'VHF' or 'UHF'
79-80 FLD 'SM!

NOTE: background 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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TSV FILE

Card No. 1
Col(s) Format
1-6 FLD
Card No. 2
Col (s) Format
1 FLD
2 FLD
3 FL.D
5-6 INT
15-18 INT
20 FLD
22-30 FLPT
31-36 INT
41-46 INT
50-56 INT
60-65 FLD
66-71 FLD
NOTE: Cols.

Appendix E
MAINTENANCE PROGRAM

DescriEtion
TSV File name

Description

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

L=Lat/Lon point change
O=other changes
(use only when modifying)

C=change point 'N'
D=delete point 'N'
I=insert point between N-1 and N,
where N equals the point to be inserted

Point N (right justified)
TSV ID

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

TSV radius in nautical miles
(circular cell type only)
Circular cell type = 1
Many-point cell type =
Latitude of TSV Center (DDMMSS)
Longitude of TSV Center (DDDMMSS)

Sector name from ACES tapes

Number of points

Altitude Indicator
L=Low
H=High
S=Super High

15-18 are always filled in. If Col. 1 equals D, then
Cols. 15-18 are the only columns 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 Description
1-2 FLD L)

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

20-26 INT Longitude #1 (DDDMMSS)
31-36 INT Latitude #2 (DDMMSS)
41-46 INT Longitude #2 (DDDMMSS)
50-56 INT Latitude #3 (DDMMSS)
60-66 INT Longitude #3 (DDDMMSS)

Lat/Lon Card for Modifying Many-Pointed TSV's

Col(s) Format Descrigtion
L]
1-2 FLD 'LL'
¥ .
10-16 INT Latitude of New or Replacement Point
E
20-26 INT Longitude of New or Replacement Point

Note: This card is used only when Col. 1 vof Card No. 2
and Col. 2 of Card No. 2
and Col. 3 of Card No. 2

nonon
ae=
o
=
—

S

Run_ Setup
@RUN
@ASG,A QUAL*FILE/U/KEY. ; @Assign TSV file
@ADD,P FAA*FAAPRG/U.MNTTSV
DATA CARDS
@PMD,ED

@FIN -
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Appendix E

REQUIREMENTS FILE SELECT/SORT/PRINT PROGRAM

Output Card

Description
Output File Name

Output File Write key
'1!

Description
Input File Name

|2'

If more than one input file, add file names in Columns 7-12,
13-18, 19-24 and 25-30. '//////' must follow last file name
and there can be no more than 5 input files.

Col(s) Format
1-6 FLD
7-12 FLD

80 INT

Input Card

Col(s) Format
1-6 FLD
80 INT

NOTE:

Select Card
Col(s) Format
1 FLD
7-18 FLD

19-30 FLD

43-54 FLD

55-66 FLD
80 INT

NOTE:

Description

ATC Function

REQ ID/GMF ID
operational year
TSV 1D

Background frequency
Actual frequency
Radius (nmi)
operating agency

Select Codes

1
2
&
4
5
6
7
8

First Test Value (left adjusted)

If not blank, denotes that the first test value
was the lower limit of the range and this is the
upper limit

Second test value (or lower limit of second test
value

Upper limit of second test value (if needed)
13|

If selection on blank fields is necessary, Cols. 7-18 must be

blank.

If Cols. 43-54 are blank, it is assumed that the card

has no alternative value.
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2 FAA-RD-77-96 Appendix E
REQUIREMENTS FILE SELECT/SORT/PRINT PROGRAM (Cont'd)

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

Col(s) Format Description

1 FLD 7

7-8 FLD Latitude Deg.

9-10 FLD Latitude Min.

11-12 FLD Latitude Sec. i
19-21 FLD Longitude Deg. é
22-23 FLD Longitude Min. :
24-25 FLD Longitude Sec. .
31-36 FLD Radius (nmi) 7

Sort Card (Max. of 6 sort keys)

Col(s) Format Description
1 FLD A = alphanumeric sort

B = binary sort (INT & FLPT)
3-4 FLD Bit position
6-7 FLD Word number within record
9-10 FLD Length of field in bits
80 INT ‘4

NOTE: for additional sort keys follow the same procedure in the
following 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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Appendix E

REQUIREMENTS FILE SELECT/SORT/PRINT PROGRAM (Cont'd)

Print Card

Col(s) Format

Description

1 FLD blank = print requirements 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 INT Number of records to print (blank indicates

all are to be printed)

13-18 FLD TSV File Name

80 INT v5"

NOTE: For 'C' option input requirement file must be in the TSV

ID order.

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

printed.

Run_Setup

@RUN

@ASG,A QUAL*FILE/U/KEY.
@ASG,A QUAL*FILE2/U/KEY.
@DELETE,C QUAL*FILE3/U/KEY.
@ASGN,CP QUAL*FILE3/U/KEY.

@ADD,P FAA*FAAPRG/U.FUNSEL
DATA CARDS

@PMD, ED

@FIN
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@Assign TSV File (if needed)

@Assign Output Requirements File
(if needed)
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Input Card

Col(s) Format

TSV FILE PRINT PROGRAM

Description

1-6

Run_Setup
@RUN

@ASG,A QUAL*FILE/U/KEY.

FLD

TSV File Name

@ADD,P FAA*FAAPRG/U.PRTTSV

DATA CARD

@PMD, ED

@FIN

Input Card

Col(s) Format
1-5 FLD
8-13 FLD
15-20 FLD

Output Card

Col (s) Format

1-u

8-13
15-20
22-27
29-34
36-41
43-48
50-55
57-62

FLD
FLD
FLD
FLD
FLD
FLD
FLD
FLD
FLD

Requirements file name
TSV file name

MATRIX GENERATOR PROGRAM

Appendix E

@Assign TSV File name

DescriBtion
' INPUT'

Description
'OUTPUT!

20
18
16
14
12
10

dB
dB
dB
dB
dB
dB

8 dB
6 dB

Matrix
Matrix
Matrix
Matrix
Matrix
Matrix
Matrix
Matrix
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FAA-RD-77-96 Appendix E
MATRIX GENERATOR PROGRAM (Cont'd)
Debug Card (optional)
Col(s) Format Description 3
4
1-5 FLD ' DEBUG'
8 INT 0 = no input print
1 = input print
10 INT 0 = no console print
1 = console print

Title Card (optional)

Col(s) Format Description
1-5 FLD '"TITLE'

9-80 FLD User description

D/U Recovery Card (optional)

Col(s) Format Description

1-6 FLD 'DURECV'

g-9 INT S recovery value
11-12 INT H recovery value
14-15 INT L recovery value
17-18 INT A recovery value
20-21 INT D recovery value
23-24 INT C recovery value
26-27 INT G recovery value
29-30 INT R recovery value
32-33 INT P recovery value
35-36 INT T recovery value
Text Card
Col(s) Format Description

1-4 FLD 'TEXT'

5-6 FLD D/U Ratio

9-80 FLD User text
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MATRIX GENERATOR PROGRAM (Cont'd)

Restart Card

Col(s) Format Description

1-6 FLD 'RESTAR'

NOTE: This card is needed only if the matrix was not completed in
the initial execution of the program.

Run Setup

@RUN
@ASG,A QUAL*FILE/U/KEY. @Assign requirement file
@ASG, A QUAL*FILEZ/U/KEY. @Assign TSV file
@DELETE,C QUAL*FILES/U/KEY.
@ASG,UP QUAL*FILE3/U/KEY. @Assign output % matrix file
@ADD, P FAA*FAAPRG/U.GENRAT
DATA CARDS
@PMD, ED
@FIN

MATRIX FLIP PROGRAM

pData Card

Col(s) Format Description
1-6 FLD Matrix File Name

Run Setup

@RUN
@ASG,A QUAL*FILE/U. @Assign input % matrix file
@ASG,T O.,T,UXXXW @Assign output full matrix tape
@REWIND O.
@ADD,P FAA*FAAPRG/U.FLIPIT
DATA CARD
@PMD,ED
@FIN
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NODE COLORING PROGRAM

Data Card
Col (s) Format Description
1 INT 1 = make all 2's in matrix equal to 1
2 = keep matrix as is
5-10 FLD ID string file name

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

Run Setup
@RUN
@ASG,T A.,T,UXXX @Assign input matrix tape
@ASG,A QUAL*FILE/U. @Assign input ID string (if needed)
@ADD,P FAA*FAAPRG/U.NODE
DATA CARD
, apMD, D
1‘ @FIN
.ID STRING GENERATOR PROGRAM
Data Card
Col(s) Format Description
1-6 FLD Input Requirement File name
8-13 FLD Output ID String File name
15-20 FLD Output ID String Write key
22 INT 0 = no print of input requirements file
1 = print input requirements file
E Run Setup
s @RUN
@DELETE,C  QUAL*FILE/U.KEY. :
@ASG, UP QUAL*FILE/U/KEY. @Assign output string file
@ASG, A QUAL*FILE2/U/KEY. @Assign requirements file
@ASG, A QUAL*FILE3/U/KEY. @Assign program file
@USE  P.,QUAL*FILE3/U.
@FOR,USW  P.UCODE,UCODE, UCODE
' FORTRAN CHANGE CARDS (IF NEEDED)
f @ADD,P FAA*FAAPRG/U.STRING
DATA CARDS
@PMD, ED
@FIN
76
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COSITE FILE PROGRAM

Card No. 1

Col(s) Format Description
1-10 FLPT Lower limit of frequency band (MHz)
(defaults to 225.0)2 :
! 11-20 FLPT Upper limit of frequency band (MHz)
i (defaults to 400.0)2
21-30 FLPT Radius of inner circle - defines cosite

area (nmi) (defaults to .2)2

31-40 FLPT Radius of second circle - defines area
to be used in intermod analysis (nmi)
(defaults to 2.0)2

41-50 FLPT Radius of third circle - defines area
to be used in adjacent-channel protection
(nmi) (defaults to 200.0)2

56 FLD 3-signal intermod option ('Y' or blank)

57 FLD If this column contains 'Y', radius of
third circle will be calculated by the
program for each cosite record.

59-61 INT Number of channels to be denied around a
frequency with select ID of 61.

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

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

71-72 INT 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)2

Card No. 2

1-6 FLD Input function file name

8-13 FLD Output function file name
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

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

3This value is used by the program if input is blank.
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Appendix E

COSITE FILE PROGRAM (Cont'd)

Card No. 2 (Cont'd)

Col(s) Format
38 FLD
39 INT

41-45 ‘INT

46-50 INT

56-57 INT
58 FLD

61-62 INT
63 FLD
66-68 INT
69 FLD

71-73 INT
74 FLD

76-78 INT

Run_ Setup

@RUN

@ASG,T A.,T,UXXXX

@ASG,A QUAL*FILE1/U/KEY.

@ASG,A QUAL*FILE2/U/KEY

@ASG,UP QUAL*FILE3/U/KEY

@ADD,P FAA*FAAUHF/U.WOK
Data Cards

@PMD,ED
@FIN

Description
Option for printing cosite file
records ('Y' or blank)

Debug print option (1 or blank)

ID of first cosite record to be printed
(defaults to first cosite record ID)
(used only if column 38 contains 'Y')

ID of last cosite record to be printed
(defaults to last cosite record ID)
(used only if column 38 contains 'Y')

Latitude (deg) - upper limit of back-
ground area

Latitude direction

Latitude (deg) - lower limit of back-
ground area

Latitude direction

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

Longitude direction

Longitude (deg) - the right-most longi-
tude of the background area

Longitude direction

Length of square to be used in blocking
of background frequencies (deg)

@Assign background input tape
@Assign input Requirements File
@Assign output Requirements File
@Assign output Cosite File
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COSITE FILE PRINT PROGRAM

Card No. 1
Col (s) Format Description
1-6 FLD Cosite File name . |
8 INT Option to print bit arrays in octal 5
format (1 or blank)
10 FLD Option to print cosite records from
starting ID to ending ID ('Y' or blank) |
12 FLD Option to print individual cosite records
('Y' or blank)
16-20 INT ID of first cosite record to be printed
(defaults to first cosite record ID)2
(used only if column 10 contains 'Y')
21-25 INT ID of last cosite record to be printed
(defaults to last cosite record ID)2
(used only if column 10 contains 'Y')
31-40 FLPT Lower band limit in MHz (defaults to 225.0)2
46-50 FLPT Radius of inner circle - defines cosite
area (nmi) (defaults to .2)2
51-55 FLPT Radius of second circle - defines area
to be used in intermod analysis (nmi) %
(defaults to 2.0)
56-60 FLPT Radius of third circle - defines area
to be used in adjacent channel protection
(nmi) (defaults to 200.0)?
Card No. 2
; Col(s) Format Description
: 1.5 INT First ID
6-10 INT Second ID
76-80 INT 16th ID

Note: As many No. 2 cards as necessary may be used. No No. 2 cards
necessary unless column 12 of Card No. 1 contains 'Y'.

3This value is used by the program if input is blank.
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COSITE FILE PRINT PROGRAM (Cont'd)

@Assign input Cosite File

D/U PROGRAM

80

Description

Requirements File name

TSV

ESLIYPE
ITYPE

fev]
1}

(=]
nou

FAA-RD-77-96
@QRUN
@ASG, A QUAL*FILE/U.
@ADD, P FAA*FAAUHF/U. PRTELT
Data Cards
@PMD,ED
@FIN
Card No. 1
Col(s) Format Variable Name
1-6 FLD FDEF (1)
8-13 FLD TSVFIL
15 INT I'TYPL
17-19 INT INUM
21 INT 11314
23 INT ISPACE
25 INT INOTSV

i

File name

individual frequencies on
following card(s)

frequency ranges on following
card(s)

individual frequencies & ncw
requirements for ecach frequency
on following cards

0 or 2; no. of frequencics
1; no. of ranges

select on frequency in word 13
of requirement file
select on frequency in word 14
of Requirements File

25 kHz increments (Used only when
50 kHz increments ITYPE = 1)

use TSV File to extract information
extract all information from
Requirements File
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D/U PROGRAM (Cont'd)

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

Col(s) Format Description
1-7 FLPT Frequency #1
9-15 FLPT Frequency 2
17-23 FLPT Frequency 3

25-31 FLPT Frequency 4

33-39 FLPT Frequency 5

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

NOTE: Repeat card for additional frequencies.

Card 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
33-39 FLPT Lower frequency of range 3
41-47 FLPT Upper frequency of range 3
49-55 FLPT lower frequency of range 4
57-63 FLPT Upper frequency of range 4
65-71 FLPT Lower frequency of range 5
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 FLPT FREQ(I) Frequency
9-10 INT IELT Number of additional requirements

associated with this frequency
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D/U PROGRAM (Cont'd)

Card No. 3 for ITYPE = 2 (only)

Col(s) Format Description i
7-18 FLD Site name %
19-24 INT Site latitude (DDMMSS) 3
25-31 INT Site longitude (DDDMMSS) ;
32-37 INT TSV 1D ¥
38 FLD ATC function code |
39-40 FLD Altitude (/1000 feet) :
41-44 INT Link number !
45-50 INT Receiver latitude (DDMMSS) ¢
51-57 INT Receiver longitude (DDDMMSS)
73-75 INT Radius (nmi) £

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

Run Procedure 9

@RUN
: @ASG,A  QUAL*FILE/U. @Assign requirement file
k @ASG,A  QUAL*FILE/U. @Assign TSV file

@ADD,P  FAA*FAAPRG/U.DUPROG
*DATA CARDS*

@PMD,ED

@FIN

UHF REASSIGNMENT ANALYSIS MODEL (RAM) PROGRAM

’

Card No. 1 ’

T ST T TR T

| Col(s) Format Description
1-6 FLD ‘Input Requirements File - The 14-word Requirement

File from which the input ID string was selected.

8-13 FLD Input ID String - The 2-word ID string selected
from the Input Requirements File. The packed
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 FLD Input COSITE File - The COSITE file which reflects
all the assignments in the Input ID string.
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UHF REASSIGNMENT ANALYSIS MODEL (RAM) PROGRAM (Cont'd)

Card No. 1 (Cont'd) |

Col(s) Format Description l
22-27 FLD BACKUP ID String - A program-produced file ‘q
reflecting the '"current'" status of the ID String.
29-34 FLD BACKUP Cosite File - A program-produced file
reflecting the 'current'" status of the Cosite
Fillie:.
36-41 FLD RUN TYPE: 1
'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 FLD ID STRING ORDER:
'NORMAL' - The requirements are assigned in the
order that they appear in the string.
'PURGED' - The requirements are assigned in the
order in which they were removed (most to least
violators).

50-53 INT Requirements File of the first new requirement
record; FLY option only.

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

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

68 FLD 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. 'Y' or blank.

70 FLD INPUT REQUIREMENTS FILE PRINT - A print of the
initial input Requirement File is done if this
option is selected. 'Y' = print.

Vi FLD 'D' = deassign functions on Card No. 5.

83




FAA-RD-77-96 Appendix E

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

Card No. 1 (Cont'd)

Col (s) Format Description

74-75 INT Seed for random number generator (odd positive
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 § 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 first 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.

Card No. 5

Col(s) Format Description
1-7 FLPT The upper limit of the band to be deassigned (MHz)
9-15 FLPT The lower limit of the band to be deassigned (MHz)
17-26 FLD ATC function types to be deassigned.

Note: 1 to 5 cards allowed, terminate with AEOF as last card, no cards
if option not selected.

Card No. 6 (optional)
If present, this card lists up to 10 frequencies in MHz [10(F7.0,

1X)] which are not protected in the assignment.
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UHF REASSIGNMENT ANALYSIS MODEL (RAM) PROGRAM (Cont'd)

Card No. 7

Col(s) Format Description
1-7 FLPT Beginning frequency (MHz) of frequency
resource list 1.
9-15 FLPT Last frequency (MHz) in frequency resource
list 1.
17-19 INT Spacing for frequency resource list 1 (kHz)
61-67 FLPT Beginning frequency (MHz) of frequency resource
list 4.
69-75 FLPT Last frequency (MHz) in frequency resource
list 4.
77-79 INT 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, @GEOF 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) j
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/U. @Assign input requirement file

@ASG, A QUAL*FILE2/U. @Assign input ID string

@ASG,A QUAL*FILE3/U. @Assign input COSITE file

QASG,T MATRIX.,T,UXXX @Assign matrix tape

@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  QUAL*FILES/U/KEY. @Assign Backup COSITE file

@ADD,P FAA*FAAUHF/U. UHFRAM
*DATA CARDS*

@PMD,ED

@FIN
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COMPOSITE PLOT PROGRAM

Card No. 1

Col(s) Format Variable Name Description
1-6 FLD INDEX TSV File name 3
8-13 FLD INDEX1 Requirement File name ! i
14-17 INT NOCELS 1f JOPT=0; # of TSV ID's, REQ ID's, i
FREQS i

JOPT=1; # of cells in range
(if KOPT=1; # of ranges)
JOPT=2; # of centers on input
card (KOPT must equal 0)

19 INT JOPT 0 = values read in individually
1 = ranges »
2 = input centers on following card 3
(KOPT must equal 0)
21-24 INT ISTART starting value on TSV select range .
(KOPT=0 and JOPT=1) : ;
26-28 FLD ISEL(3) ATC function select criteria
IOPT=0 or 1; select from 56-word
If TSV file
IOPT=2 or 3; select from Require- 3
ment File g
30 INT 10PT 0 = TSV select; no RCAG plot i
1 = TSV select; RCAG plot
2 = Requirement File select; no RCAG ;
plot y
3 = Requirement File select; RCAG plot {
1 Geery < INT KOPT 0 = select on TSV ID's :
1 = select on frequency
2 = select on REQ ID's
i 34 INT 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 FLD HEDNG Title for Plot (if KOPT=1; only 30
spaces are allowed for title) |
t
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3 FAA-RD-77-96 Appendix E

COMPOSITE PLOT PROGRAM (Cont'd)

Card No. 2
Col(s) Format Description 1
2-3 INT Lower standard parallel
5-6 deg., min., sec.
8-9
12-14 INT Upper standard parallel
16-17 deg., min., sec.
19-20
24-25 INT center of plot (latitude)
27-28 deg., min., scc.
30-31
34- 36 INT center of plot (longitude)
38-39 deg., min., sec.
41-42
46-49 FLPT width of plot (in inches)
51-54 FLPT length of plot (in inches)
55 INT 0 = no political boundaries
I = political boundaries
57-64 INT map ratio

Card No. 3 (individual select values only)

I'f KO = 0 or 2

Col(s)  Format Description
1-4 INT 1D #1
7-10 INT #2
; 13-16 INT #3
E 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 INT #11
67-70 INT #12
73-76 INT #13
!
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FAA-RD-77-96 Appendix E

COMPOSITE PLOT PROGRAM (Cont'd)

If KOPT = 1
Col(s) Format Description
1-7 FLPT Frequency #1 y
9-15 FLPT Frequency #2
17-23 FLPT Frequency #3
25-31 FLPT Frequency #4
33-39 FLPT Frequency #5
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
Run Setup
@RUN _
@ASG,A  QUAL*FILE/uU. @Assign TSV file
@ASG,A  QUAL*FILE1/U. @Assign requirements file
@ASG,T  2.,16,PXXW @Assign plot tape

@ADD,P  FAA*FAAPRG/U.COMPLT
*DATA CARDS*

@PMD, ED

@FIN




FAA-RD-77-96

GLOSSARY

the frequency in MHz that is
presently being used for
the ATC requirement.

Actual Frequency

; 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

F ATC requirements as a single group;

- as opposed to non-enroute requirements.

Link Number - an identifier associating those ATC
requirements that must be assigned
1 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
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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FAA-RD-77-96

GLOSSARY (Cont'd)

Ordering -

Pre-Assigned ATC Requirement -

Protection Criterion -

Requirements File -

Service Volume -

Site Denied-Frequency File -

Violator -

Worst Case -

ACES -

ARINC -

ARTCC -

ATC -

the process of sorting and
sequencing.

a definite frequency assignment
that will not be changed by the
FAS during a given exercise.

the desired-to-undesired (D/U)
signal ratio that is the minimum
ratio to be permitted for ATC
roqul rement s assigned the same
operating trequency.

# file containing data on each
rAA ATC ground-to-air communica-
tions requirement.

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

a file used by the assignment model
that contains those frequencies
denied for use at each site due to

cosite and non-FAA intersite con-
straints.

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

the positioning of an aircraft in
its service volume such that the
D/U signal ratio is minimum.

Adaptation Controlled Environment
Systems

Amplitude Modulated
Aeronautical Radio, Inc.
Air Route Traffic Control Center

Air Traffic Control
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FAA-RD-77-96

GLOSSARY (Cont'd)

D/U

ECAC

FAA
FAS
FCC

FM

IRAC GMF

OTP

RAM
SDFF

TSV

VHF

Desired-to-Undesired

DoD Electromagnetic Compatibility
Analysis Center

Federal Aviation Administration
Frequency Assignment System
Federal Communications Commission
Frequency Modulated

Interdepartmental Radio Advisory
Committee, Government Master File

Office of Telecommunications
Policy

Reassignment Analysis Model
Site Denied-Frequency File
Tailored Service Volume
Ultra High Frequency

Very High Frequency
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