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ABSTRACT

This report is an update of a previous report of the same title published by
the former Office of Telecommunications Policy. It provides guidance to Federal
system planners in securing spectrum support for proposed new or modified
telecommunications systems in compliance with procedures of the National
Telecommunications and Information Administration (NTIA). Tl1ese procedures are
in response to an Office of Management and Budget Circular (O~m Circular No.
A-II) requiring certification from NTIA of spectrum support prior to submission
of budget estimates to OMB. This report summarizes the various steps involved in
the process, suggests questions each agency should address in preparation for
submission and provides example outputs.

KEY WORDS

Electromagnetic Compatibility
Frequency Availability

Life Cycle
NTIA System Review Process

Spectrum Planning Subcommittee
Spectrum Management





SECTION 1

INTRODU.CTION

The electromagnetic spectrum is a valuable, highly-contested natural
resource, and it is the medium upon which all wireless communications-electronics
equipments depend for the transmission and receipt of intelligence. Like other
resources, it is susceptible to overuse and pollution, and depends upon
enlightened management for its efficient and effective use. Authority and
responsibility for regulation of the use of the spectrum within the Federal
Government rests with the President under the provisions of the Communications
Act of 1934, as amended. These functions were transferred to the Secretary of
Commerce by Executive Reorganization Plan No. 1 of 1977 and the 1978 Executive
Order 12046, and further delegated to the Assistant Secre~ary of Commerce for
Communications and Information who also serves as the administrator of the
National Telecommunications and Information Administration (NTIA). Specific
regulations adopted by NTIArelative to use of the radio spectrum are found in
the NTIA Manual of Regulations and Procedures for Federal Radio Frequency
Management (NTIA Manual) (NTIA, 1983). ... '.

This document provides guidance to those engaged in planning during the
conceptual, experimental, development and operatIonal planning phases of
Government telecommunications systems. It has been generated for thepurpo~e of
promoting and insuring due consideration for those system aspects that involve
the use of or impact upon the radio spectrum. Guidance is provided for the
Federal system planner in securing spectrum support for proposed new or modified
telecommunications systems through compliance with prevailing regulatory
procedures. It is recognized that there are many approaches to
telecommunications system planning. This document is intended to supplement
those approaches and to ensure that consideration of spectrum planning is also
recogniz,ed as fundamental to telecommunications system planning.

The Office of ·Management and Budget has established a polic.y, through its
Circular No. A-Il,updated annually, requiring Executive Departments and Agencies
to secure assurance of spectrum 'support from NTIApriortosubmission of budget
estimates. T~e supporting policy stated in a paragraph, of Section 13.2 of ,. OMB
Circular No. A-II requires that:

"Estimates for the development or procurement of major
communications-electronics systems (including all system~ employing
satellite (space) techniques) will be submitted only after
certification by the NTIA that the space in the radio· frequency
spectrum r.equired for such·systems is available."

The certification' that spectrum support is available and the conditions such
support is available is obtained through the system review procedures, contained
in Part 8.3 of the NTIA Manual. These procedures call for the review of proposed
new telecommunications systems and subsystems or major modifications thereto, to
determine spectrum availability and compatibility. Systems requiring review are
major communications-electronics systems including all systems employing
satellite (space) 'techniques as defined in the procedure. Experimental projects
are included in this procedure if a) the experiments look to-wardthe development



or feasibility of an operational system or subsystem, b) the experiments are
capable of causing harmful interference to. authorized radio services, or c) the
experiments require protection or internationai recognition.

System reviews are normally conducted on behalf of the NTIAby the Spectrum
Planning Subcomnlittee (SPS) of" the Interdepartment Radio Advisory Committee
(IRAC) in its advisory capacity. The basic functions of the lRAC are to assist
the Assistant Secretary for Communications and Information in assigning
frequencies to u.s. Government radio stations and in developing and e~ecuting

policies, prograuls) procedures, and. technical criteria pertaining to the
allocation, manageluent) and use of the spectrum. ThelRAC se'rves in an advisory
capacity to the Assistant secretary and reports to the Deputy Associate
Administr'ator, Office of spectrum 'Manageme'nt of the NTIA. TheSPS is responsible
to the lRAC for the carrying out of' lRAC functions that relate to planning for
the 'use of·'···the electromagnetic' :spectrum -in the national interest to' include the
apportionmentofspe'ctrum space for the support of established or anticipated
radlo services, as well as the apportionment of spectrum space between OralftOng
Government. andnon~Government activit~es, a.nd such other matters as the lRAC may
direct. As 'a' 'part of its responsibilities to tIle IRAC, the SPS cond\lctsthe
System reviews. In the course of its review, the SPS gives primary attention to:

a) 'system compliance with prevailing NTIA spectrurn Inanage1nent policy,
allocations', regulations and technical standards (Government,
National, and 'International);

b) predicted degree of electromagnetic compatibility (EMC) between
the proposed system' and the electromagnetic environment;

c) possible need for and the evaluation of the results of prototype
EMC testing;

d) the electromagnetic compatibility of the wartime use of systems
reviewed under Part 8.3 of the NTIAManual. The subcommittee limits
its review of wartime use to an assessment of :potential
inconlpatibility 'and does not address the relative priorities of the
wartime functions being su'pported by the systems .under consideration;

e) radiation hazards posed by the system to personnel; and

f) timeliness of submission in terms of the corresponding system life
cycle,. the 'appropriatfaPart of the budget cycle, and the evaluation
time needed for a reasonable systems review.

The import.ance of makingacc'urateassessments of the -EMC"'aSpects of systems
at the various stages of review is implicit in this policy and supporting
procedure. The achievetnentof an acceptable level of realism' arid accuracy in
making EMC assessments for $uppo'rt of management decisions is heavily dependent
on the adequacy and cla.rity of system information' to be submitted by user
agencies.

This '''Planning ····Guide·.. has been developed to aid Government agencies' in
prepa.ring,ina tiUlely, manner, for the required stages of review•. Contained
herein are discussions specifically directed toward the frequency support andEMC
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aspects of individual stages in a system life cycle. It is appropriate that
system planners familiarize themselves thoroughly with Part 8.3 of the NTIA
Manual of Regulations and Procedures for Federal Radio Frequency Management (see
Appendix A). Included in the discussions of each reView stage~ area series of
questions which should, if addressed by the system planners, identify background
data to support the systems review submi~sions. The questions, although not
totally exhaustive, are sufficiently comprehensive to assure that areas of major
concern are considered prior to each stage of review. It is recognized that the
level of resources available' to the various Federal agencie~ for purposes of EMC
analysis is not uniform. In this regard, it is expected that each agency will
provide data and analysis results commensurate with its capabilities and, as
appropriate and necessary, take advantage of the services provided within the
system review process.
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SECTION 2

SYSTEM LIFE CYCLE AND STAGES OF REVIEW

Part 8.3 of the NTIA Manual contains the specific procedures for obtaining
spectrum support. Contained within Part 8.3 are definitions of systems and
subsystems covered by the review process, the four stages of review, the lRAC
subcommittee responsibilities, EMC analysis support to the subcommittee, and data
requirements. The four stages of the Spectrum Planning Subcommittee review,
1) conceptual, 2) experimental, 3) developmental, and 4) operational, relate
directly to the typical agency system life cycle phases. The conceptual stage
review takes place as soon as significant system definition data are available.
The experimental stage review occurs to evaluate experimentation planning that
occurs prior to actual experiments, look;ing toward the development or
determination of the feasibility of an operational system or subsystem, including
electromagnetic compatibility considerations. The development stage review is
held prior to starting the primary system· development action. The operational
stage revieW' is conducted before production procurement is contracted for
systems intended for normal operational use.

The relationshipS between review stages and typical system life cycle phases
are illustrated in Figure 1. As indicated, the review stages progress from
conceptual to experimental to development to operational, while the system life
cycle phases, as defined by certain of the major federal users of the spectrum,
proceed from conceptual to design to acquisition to operational.

As illustrated in Figure 1, overlap exists between the various review stages
and the systems life cycle elements. This overlap is complementary, and the
timing of the various review stages is designed to use information that should
normally be developed as the system evolves from a concept to an operational
entity. It is important to note that not all systems will necessarily' pass
t'hrough all four stages of review. System review is recommended for both the
conceptual and operational planning phases. Also, in the case of Government
agency intentions to obtain "off-the-shelf" capabilities, procurement actions
should not take place until the operational level systems review has occurred.
After the conceptual stage systems review has been successfully concluded, it is
possible that one or more of the stages of review maybe unnecessary because of
the system's technological state. The range of possible system review options is
illustrated in Figure 2. TABLE 1 highlights the more important actions occurring
during the four phases of planning, as pertaining especially to the life cycle
process. The stages of systems review take place during the respective four
planning phases. 'Review takes place during the latter part of a particular
phase. Post phase 4 life cycle events occurring after the stage 4 operational
stage review also are listed in TABLE 1. More specific EMC actions as well as a
discussion of the data requirements for the four stages of systems reviews are
presented in the following sections of this report.

-4-
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TABLE 1

POSSIBLE AGENCY AND NTIA ACTIONS DURING PHASES OF PLANNING

Phase 1 Phase 2

Conceptual Planning Experimental Planning

Basic Research Concept Formulated
System Operational Need Identified
Mission of System Outlined
System Descriptive Information

Developed
System Data Estimates Determined
System Review Cover Letter and

Attachments Submitted to SPS
Preliminary Spectrum Analysis

Completed
Table Allocation Conforming Reviewed
Standards and Sharing Reviewed
NTIA Conceptual Spectrum Support May

be Certified

Phase 3

pevelopment Planning

Experimental Frequency Assigned
Proposals Prepared and Evaluated
Definition Contracts May be Let
Experimental & Demonstration Data

Acquired
Hardware Data 'Evaluated for System

Upgrading
Additional EMC Analysis Iterated Into

Cohesive System Design
System Review Cover Letter and

Attachments Submitted to SPS
Development Requirements Identified
Application Submitted for Development

Frequencies
NTIA Developmental Spectrum Support

May be Certified
Developmental Frequency Assignment

Requested

New Techniques and Equipments Considered
Existing Equipment Considered in New Uses
Economic Tradeoffs Weighed
More Specific EMC Analyses Conducted
Operational Use and Deployment Analysis

Considered
Improved Equipment Characteristics

Developed
Experimental and Support Testing Planned
System Review Cover Letter and

Attachments Submitted to SPS
Definition RFP Specs can be Prepared
Regulatory Calculations Conducted
NTIA Experimental Spectrum Support May

Be Certified
Experimental Frequency Assignments

Requested

Phase 4

Operational Planning
(Prior to Procurement)

Developmental Frequency Assigned
Development Models Constructed and

Improved
Concurrent Development Data Acquired
Siting Plans Developed
Test & Evaluation Performance Determined
EMC Analysis Updated
Operational Use/EMC Plans Prepared
System Review Cover Letter and Attachments

Submitted to SPS
Frequency Assignments for Operational

Use Developed
Spectrum Operational Support by NTIA May

be Certified
Prototypes Usually Completed for Production
Operational Frequency Assignment Appli-

cation Prepared
Final System Documentation Prepared for

Specific Frequency Incorporation
NTIA Operational Spec.trum Support May

be Certified
Operational Frequency Assignment Requested
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TABLE 1 (CONTINUED)

POSSIBLE AGENCY AND NTIA ACTIONS DURING PHASES OF PLANNIl~G

Post Phase 4

Operational Frequency Assigned
Remaining Development, Test and Evaluation Completed
Production Procurement Contracted
First Production Model Completed
Systems Produced
Deployment Is Effected
System Becomes Operational
System Modification Affecting Sp'ectrum Use

Submitted
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SECTION 3

AGENCY CONCEPTUAL STAGE REVIEW PLANNING

During the conceptual planning phase and before the stage 1 review,
statements regarding system requirements should be developed by the system
planners. This should include the identification of specific~ missions or
functions including intended employment or deployment to be accomplished by the
system and its various subsystems. These should be related to the mission
statements of the particular agency or department. From these~ requirements,
specifications of telecommunication techniques and resources needed to support
the proposed mission or capability can be stated. This, in turn, forms the basis
for subsequent spectrum resource planning and electromagnetic compatibility
considerations as the system design evolves. To provide a basis for evaluation
of the spectrum use aspects of new telecommunication systems at the conceptual
stage review, it is necessary to provide for the review the best available data
on technical aspects and operational concepts associated with the system. To
adequately prepare for the systeIll r(~views, a number of key areas should be 1#

considered. Those considered appropriate to prepare for the conceptual stage of
review are illustrated in Figure 3 and are discussed further in the following
subsections.

State System Mission., During the conceptual planning phase of a system, the
functions and capabilities needed to satisfy a long-term operational need,
capability, or service requirement are identified and structured. These
functions and capabilities should be clear, concisely stated, and coupled to
s,tatements regarding the type! scope and extent of the missions that the systelu
will support. Additionally, other existing or planned systems t known to the
systems. planner, that could or must work in close proximity or ill conj unction
with the proposed system, should be identified. This process of coupling the
operational requirment or capability to statementij of mission and necessary
functions provide the planner with a 'means of arriving at the telecommunications
needs of the system, as well as a lueaningful basis for preparation of frequency
requirelnent inputs for the conceptual stage of systems review. From the
standpoint of, those responsible for evaluation of system review inputs, a·clear
and detailed statement of system requirements/capability/mission must provide a
comprehensive base for the review. This, in turn t will promote a more effective
and timely review of the proposed system.

Define Telecommunications Requirements. If the mission were, for example t to
provide combat readiness through continuing air coverage, subsystem functions of
the telecommunications requirements type might include communications,
navigation, identification, and electronic countermeasures. The specification of
functions and capabilities, which the various subsystems and equipments must
exhibit in order to accomplish the mission, leads directly to the identification
of telecommunication needs. That is, one derives from the operational needs,
1) the mission, 2) system functions and capabilities, and 3) supporting
telecommunications requirelnents. If the mission were one of worldwide
communications, a telecommunications system of several satellites and associated
earth stations might fulfill this requirement. The subsystem fu.nctions might
detail such telecommunications specifics as frequency reuse through multiple

-9-



State systlm Mission

Define Telecommunications Requirements.4.....-----......

1
Subject

to
Iteration

Review Telecommunications Implications .t.............--_....

!
Identify Allocation Support

1
Investigate Electromagnetic Environment

!
Select Frequency Band

!
Stage 1 Review

Figure 3. Agency Conceptual Planning Phases of Interest Prior toSubmis'sion
of NTIAStage 1··· System Review Request

~lO-



antenna area selection. Probable operating parameters should be established,
including power requirements, modulation approaches,antenna types, expected duty
cycles for telecommunication subsystems, class or type of information
transmitted/received, priority or importance of the various telecommunication
functions, a~d other factors deemed necessary to clearly articulate the proposed
systems telecommunications requirements. Boundary parameters should be
identified where absolute data values cannot be estabolished.

Review Ilnplications of Telecommunications Requirements. A review of
teleconununications requirements should be conducteOd by -the system planner.
Numerous factors must be considered. Initially, a determination should be made
if available off-the...;shelf hardware/technology or commercially available systems
can be employed to satisfy telecommunication needs. If developments leading to
new hardware are required, it must be determined 1fthis encompasses an extension
of available techniques to meet the system's needs, or must state-of-the-art
technique advances be achieved through research/experimentation before
telecommunication needs can be satisfied. By· overviewing system
telecommunication requirements and the state of current technology, it may be
evident that certain factors, (i.e., laws of physics, available equipment,
technology etc.), would point to specific frequency ranges or bands that ideally
satisfy requirements. It should be noted that telecommunicatiol1s requirements
and implications may be subject to an iterative process.

Identify Allocation Support. The identification of optimum frequency ranges
and/or constraints must, .however, be evaluated against existing national and
international regulations and guidelines. When the optimum operating frequency
bands have been selected, a review should be made of available bands for
particular services 1n the Uo.S. Government Table of Frequency Allocations. This
Table indicates the U.S. Government frequency allocation planning and the degree
of conformity with the International Telecommunication Union frequency allocation
table. Under exceptional circumstances and in the National interest, as
consistent with obligations undertaken by the United States to other countries
that may be affected, additional uses of frequencies in any band may be
authorized to meet service needs other than those provided for in the u.s.
Government Table. If a conflict exists, look for alternative frequency bands
that conform with the U.S. Government table. Tradeoffs may have to be made
between optimum bands/available bands andtimelcOosts in developing equipment in

'new bands or getting a reallocation or both. Full justification appropriate to
the severity of the situation will be required, if operations not in. accordance
with the U.S. Government table are contemplated. Operations to be conducted in
foreign countries must consider the national tables of frequency allocation of
those countries, as well as any agreements/understandings related to spectrum use
by the United States with the countries involved or affected. Of particular
concern are systems inVOlving satellites.

Investigate Electromagnetic Environments. Knowing the technical requirements
and impiications and knowing the status of frequency allocation support, the
electromagnetic environment can be o,investigated. Where possible and using
available data, a general survey of the electromagnetic envir.onment should be
made. Consideration should be given to otller occupants of the bands including
other new systems being developed. Since the new system's impact in the
environment depends on all of its operating parameters and those of competing
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systems, all available information 'should be carefully considered in evaluating
the potential electromagnetic interactions. These interactions should include
the effects of the system on the electromagnetic environment as well as the
effects of ~he electromagnetic environment on the new system. The impa~t on
planned geographic areas of operations and, if appropriate, specific geographic
locations should be included in this environmental review. The factors of time
of utilization and duty cycle should also be clearly studied. Consideration
should be given to both national and international impact. Conditions of
utilization (peacetime',wa'r or crisis ) should also be examined for impact.•

Select Frequency Band. Following a review of frequency band possibilities in
the light of available information on the electromagnetic environment, several
usable frequency bands may be apparent. Here, again, consideration 'should be
given to tradeoffs with import~nt development factors such as time and costs.
When the tradeoff considerations have been made ,it may be possible to narrow
down the desirable frequency bands to those which will be most satisfactory·under
all the conditions reviewed to this point in the planning process. However, the
system planner may prefer, to select several possibilities with which to approach
the conceptual stage re,view. In this case, the collective wisdom of the planning
agency and the capability available through the review process would be used to
make an optimum band selection.

Conceptual Planning Phase Summary. Clear statements of .requirements and
mission are needed, including subsystem functions, especially for the guidance
and communication of systems planners. These should be pursued into
telecommunication techniques, equipment characteristics, and resources required
to support the mission. These, in turn, lead one to spectrum planning and
analysis. Key areas treated separately ,here are listed in Figure 3 starting with
system mission and going through the frequency band selection. If in-depth
consideration is given to these areas in the conceptual planning phase,the
systems p,Ianner will be well along to being prepared for the conceptual stage
review. A list of spectrum map.agement questions has been developed and is
presented here in TABLE 4. By addressing each of these questions throughout the
conceptual planning phase, th~systems planner will be aidedin~is planning of
the system as well as being better prepared for the conceptual stage review.
While the questions have been designed to cover major areas of 'concern, they arE}
not completely exhaustive and should be supplemented to meet the peculiarities. of
ip.dividual systems. In addition to the benefits ,described above, the system
review process benefits the agencies by culminating in the NTIA carefully
considered certification that space in the spectrum is available. This b\l.dget
process requirement adds support to OMB consideration of continui'ng funding for
the agencies as the system evolves.

-12~



TABLE 4

AGENCY CONCEPTUAL STAGE REVIEW PREPARATORY QUESTIONS

1. What operational capability will the proposed system provide? Based on its
operational capability, what specific missions will be supported by the
system and what functions must its various subsystems provide?

2. What are your telecommunication requirements needed to support the proposed
mission? Consider such items as data rates, circuit quality/reliability,
and others typical of the operational situation for required system and
associated subsystem elements.

3a. Have you considered what existing Government or commercial system could
meet your requirement?

3b. What systems will be replaced by the new system?

4. What signal and/or software approach is under consideration?

5. What techniques that use the radio spectrum will be necessary to support
the telecommunications requirements? Consider such things as modulation
characteristics, multiplexing characteristics, power reiquirements, , antenna
types, requirements for diversity, and other special techniques such as
radar moving target indica tor (MTl), waveform selection and coherent versus
non-coherent design. W'here specific values cannot be given, upper and
lower bounds should be identified.

6. Has appropriate EMC consideration been given to the frequency tunability of
the contemplated equipment/hardware?

7. Have' you given consideration to
implications on flexibility and EMC
explosive materials?

factors
and the

such as the intrasystem
side effects on personnel and

8. Can off-the-shelf equipment be used or is new equipment necessary?
this mean advancing the state-of-the-art in order to meet
telecommunications requirements?

Does
the

9. Considering only technical factors, what are the idealized frequency bands
or ranges,that best support the telecommunications requirements?

10. Do the existing allocations provide for the services required by your
system in the idealized frequency bands?

11. If there is no allocation support in the idealized bands, are there other
appropriately allocated bands that could satisfy the telecommunications
requirements?

~13--



TABLE 4 (CONTINUED)

AGENCY CONCEPTUAL STAGE REVIEW PREPARATORY QUESTIONS

12. What are the penalties in terms of time, cost and performance associated
with the available frequency allocation alternatives?

13. In what areas or at what locations will the proposed system be deployed?

14. Has due consideration been given to the electromagnetic environment
including: (1) idealized versus available frequencies and (2) tradeoffs
of time, cost, and performance? Does this study support a rationale for
band selection? Are there any system limitations that may be imposed by
electromagnetic environment factors?

15. Considering the effects of tradeoffs and environmental factors, what band
selections have been made, and what rationale has been used to support the
selections?

16. After considering the preceding questions, consider whether the data
requirements associated with Section 8.3 of the NTIA :Manual on the system
conceptual stage review can be satisfied. If these requirements cannot be
met in a timely manner, what else is needed?

-14-



SECTION 4

AGENCY EXPERIMENTAL STAGE REVIEW PLANNING

The system planner must determfne whether or not experimentation is a
necessary part of the planned system development. In this regard,theresults of
the stage 1 system review may require experimentation to test or include EMC
concepts. In the first phase, concept definition has occurred and significant
system definition data have been formulated. This second phase is concerned with
experimentation planning that supports the development of an operational
telecommunication system or efforts to establish the feasibility of such a system
or subsystem. The experimental phase usually involves consideration of new
techniques and equipments or the testing of existing equipment for use in new
operational. modes. Where the first phase was more involved with outlining system
characteristics, the second phase reviews the characteristics in more depth and
detail, and normally involves identification of specific frequency assignment
requirements that are desired for experimental testing. To adequately prepare
for the experimental stage review, a number of key areas should be carefully
considered. Appropriate areas to be considered are shown in Figure 5 and are
discussed further in the following subsections.

Identify Systems Aspects Requiring Experimentation

If the system planner has determined that experimentation is necessary or if
the stage 1 system review requires EMC testing, those systems aspects requiring
experimentation/tests need to be identified. This experimentation planning may
involve new techniques and equipments, or it may involve the testing of existing
equipment for use in new operational modes or configurations. Telecommunications
characterlstics for those system aspects needing experi.mentation should be
detailed, 'and an experimental/test plan of action for each of these areas should
be prepared. Under consideration could be systems covering a range of
applications and complexities, e.g., land mobile c,ommunications where new
techniques are employed, new elements of existing space systems that encompass
small earth terminals, microwave links employing new technology, or complex space
and defense systems under consideration.

Detail Alternative Telecommunications Requirements

In cases where eJtperimentation is determined to be appropriate in the
process of defining and configuring a telecommunications' system) specific
characteristics of the various subsy~tems. to be involved i,n the ensu'ing
experimentation 'should be established insofar as possible. Ranges of, parameters
and/or alternative characteristics should be identified as a basis for
investigation, i.e., slgnal processing techniques, ranges of equipment
parameters, alternative operational configurations, special circuitry and the
like. Similarly, characteristics or ra~g~s of designs requited by
experimentation for the purpose of determining system feasibility need to be
established.

The identification of key requirements
sound basis for realistic experimentation.
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Identify Systems Aspects!Requiring Experimentation

Detail Alternative Telecommunications Requirements

!
Define Alternative Telecommunications Designs and Assess their
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!
Develop Experimental and Supporting Test Plans

!
Update Frequency Band Selection Alternatives

1
Identify Specific Frequency Requirements for Experimental Testing

1
Stage 2 Review
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Expe.rimental Activities

FigureS. Agency Experimental Planning Areas of Interest (Looks to Development
or feasibility)
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required to support the stage 2 experimental system review, as required under
Part 8.3 of the NTIA l~nual.

Define Alternative Telecommunication Designs and Assess Their EMC Potential

In this phase, planning consideration is given to experimentation required
to support development of the telecommunication system/subsystem or to
establishing its feasibility. Alternative telecommunication approaches and
associated ranges of parameters and alternative characteristics may be defined.
These new approaches may lead to alternative telecommunications designs which
require definition and assessment regarding their EMe potential. During th~

actual experimenting, other telecommunications factors may surface that require
EMC assessment.

For example, during the phase 2 experimental planning, it nlaY be determined
that available off-the-shelf hardware or technology cannot be employed to fully
satisfy telecommunication ne.eds. It may further be determined that new hardware
or developments that encompass an extension of available techniques are necessary
to meet the system's needs, or that state-of-t"he-art advances must be achieved
before telecommunication needs can be totally satisfied. Fac~ors must be
considered during the experimentation planning phase" affecting system design,
spectrum needs and EMC implications.

Develop Experimental and Supporting Test Plans

During the experimentation planning, particular attention should be given to
the identification of factors that affect spectrum requirements for the system.
Such factors as total bandwidth requirements; channel separation needs,any
internal systems factor that affects frequency assignment fleXibility, and EMC
relationships to other major systems that occupy the same or adjacent bands would
be of value in assessing the systems during the experimental stage review.

Update Frequency Band Selection Alternatives

Idealized frequency ranges and/or constraints must be continually evaluateid
against existing national and international guidelines, rules, and regulations.
In this experimental planning phase, the frequencies specified during the
conceptual stage review are evaluated and modified as appropriate as more
detailed needs regarding alternative telecommunications requirements and designs
are assessed. That is, the results of experimentation planning and the effect of
possible frequency changes are considered, identified and justified. Selected
frequency bands then are subjected to tradeoffs with development factors such as
time and cost$~ At this point in the agency experimental phase planning, it may
be possible to narrow down the desirable frequency bands to those most
satisfactory in order of priority.

Identify Specific Frequency Requirements for Experimental Testing

The experimental planning phase has progressed to the point where those
aspects of the system requiring experimental verification have been identified,
associated telecommunication requirements and characteristics specified,
alternative designs (if appropriate) developed, test plans generated, and
frequency band selections llpdated and finalized to the extent possible. This

--17- .



leads to the identification of specific frequency requirements needed to support
the experimental activities. The identification of specific frequencies or bands
of frequencies should be develop~d by the agencies fO,rconsideration during the
experimental. stage review. The degree of thoroughness associated with these
planning efforts is dependent on the resources and capabilit~es available to the
individual agencies. When these resources are limited,' advantage should be taken
of the analytical support available through the system review process in
finalizing the solution of experimentation frequencies.

Experimental Planning Phase Summary

The experimental phase is concerned with experimentation planning that lrioks
toward the development or feasibility of an operational telecommunication system
or subsystem. It may., involve new techniques for equipments or increased spectrum
usage. In proceeding through the experimental planning phase,work starts with
the consideration of all changes brought about by the conceptual stage review.
These are incorporated in the experimental planning phase where 'more in-depth
investigation into the system characteristics is carried out.

This phase encompasse,s a detailed review of the telecommunications
requirements and ~esigns, an updating of the frequency band selection
alternatives, and the identification of specific experimental frequency
requirements. This leads to the submission of appropriate data to support the
experimental stage review. Satisfactory completion of this review results in the
granting of frequency support. Frequency assignments for experimentation can be
assigned, experimentation effort can then be conducted, system concepts tested,
designs refined, feasibility identified, and system -development planning can
proceed in preparation for the stage 3 developmental review,as detailed in the
next section.

A list of questions applying to the experimental phase are listed in TABLE
6.
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TABLE 6

. AGENCY EXPERIMENTAL STAGE REVIEW PREPARATORY QUESTIO~~S

1. Have changes been made from previously submitted data?
they?

If so, what are

2. What are the systems
experimentation, and
characteristics?

aspects which you have identified as requiring
what are the associated telecommunications

3. Have you speocified
requirements?

in detail the alternative telecommunications

4. What signal and/or software processing philosophy technique:s are now under
consideration?

5. Has due consideration been given to EMC potential
telecommunications designs to be investigated?

alternative,

6. Has appropriate EMC consideration been given to the frequency tunability of
the contemplated equipment/hardware?

7. Have you given adequate consideration, during the experimental stage
planning to factors such as the intra-system implications on flexibility
and EMC and the side effects on personnel and explosive materials?

8. Have all factors been identified that affect spectrum require:ments and EMC,
including those identified in the Stoage 1 Conceptual System Review?

9. Have pertinent economic tradeoffs
identified?

with respect to spectrum use been

10. Are you including spectrum considerations in any request :for procurement
(RFP) pr~paration?

11. In updating the frequency band selection alternatives in this experimental
phase, what frequency bands were found most satisfactory', in priority order?

12. Are there other studies available regarding the frequency selection process
preparatoJ;y to filing for frequency support of the system?

13. After considering the preceding questions, consider whether the data
requirements associated with Section 8.3 of the NTIA Manual on the experi­
mental stage 2 system review can be satisfied. If these requirernents cannot
be met ina timely manner, what else is needed?



SECTION 5

AGENCY DEVELOPMENT STAGE REVIEW PLANNING

Depending on its design complexity, a telecommunications system may proceed
directly from the conceptual stage ,review to the agency development planning
phase. Some systems will require experimentation, while others, because of the
ready availability of suitable equipment, will go directly to the operational
phase. In this section, consideration is given to the first two types of
systems, i.e.~ conceptual system review to development system review and
experimental system review to development system review. Sta~e3 system review
occurs prior to the main development actions, i.e_, normally three to nine months
before actual concentrated development. During thts period,efforts proceed from
the technological base developed during the agency experimental and lor conceptual
planning phases, including results of NTIA system reviews, and the system is
examined in more depth and detail. During the agency development' planning phase,
proposals can be solicited and evaluated, and definition contracts awarded. Work
is performed which leads to a system design that satisfies a stated operational
need inclUding' spectrum support requirements. A number of keyEMC areas should
be carefully considered to prepare adequately for the NTIA stage 3 development
stage review. Areas appropriate to this review stage are shown in Figure 7 and
are discussed further in the following su,bsections.

Identify Systems or Subsystems Aspects that Require Development

During the development planning phase, systems or subsystems aspects that
require development should be identified. For those systems .proceed~ng from the
experimental phase, experimental models or configurations may have been produced
that require substantial engineering effort during the development phase to yield
a prototype system or subsystem. Towards this goal, an analysis of data
collected during the Experimental Phase could be used to aid in the
identification of system or subsystem telecommunications aspects that require the
most attention during the planned development activities. Similarly, for
systems/subsystems coming directly from the conceptual stage review, sufficient
data should be available or could be developed during the development planning
phase activities to predict where development should be directed.

Analyze Results of Any.Design Changes Made ,Subsequent to the Initial Planning
Stage for effects ,on Overall System Configuration

Design changes developed subsequent to the conceptual stage review or those
which evolve as the development planning phase progresses, should be analyzed for
effects on the overall system configuration. As the life cycle proceeds, changes
in the system-design can occur. For example, changes in coverage areas, signal
formats, technological advances/limitations, deployment constraints, siting
restrictions~ operational requirements, etc., can all occur as the system
evolves. The effect of these changes on the overall system configuration",must be
identified and assessed. This assessment would be primarily directed towards
developing the clearest definition possible of what the system configuration will
be, any internal constraints with regard to EMC and spectrum utilization' that
this configuration will impose, and defining the systems radiated signal
structure, within the dimensions of frequency/power/time. An accurate definition
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Identify Systems or Subsystems Aspects
That Require Development

!
Analyze Results of Any Design Changes Made

Subsequent to the Initial Planning Stage for
Effects on Overall System Configuration

1
Consider'Results of Experimenlation/Tests, Where Applicable

Update Telecommunications Requirements and C~aracteristics

(Include Boundary Estimates Describing Subsystems
to be DevelOPld or Hodified)

Update Electromagnetic Environmental Considerations

1
Review Frequency Band Selection

!
Develop and Identify Specific Frequency Requirements For

Developmental Systems-Integration Testing, As Needed

!
Stage iReview

To
Developmental Activities

Figure 7. Agency development planning phase Areas of Interest (Prior to
and DUring NTIA Stage 3 System Review Proceedings)
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of, the systems configuration will form the basis for subsequent
dealing with environmental factors, frequency band selection
frequency requirements tfr support developmental activities.

Consider Re'sults of Experimentation Where Applicable

investigations
updates, and

Where available, the results of experimentation should be considered as they
apply to meeting EMC specifications, defining system characteristics, and
configurations. This information can be used to support or validate analytical
studies regarding system performance, constraints, and design tradeoffs.
Consideration of experimental data generalized during the experimental and/or
developmental Phase of the system life cycle will significantly aid subsequent
EMC-related analysis activities.

Update Telecommunications Requirements and Characteristics (Include Boundary
Estimates Des'cribing Subsystems to be Developed or Modified)

Due to modifications identified through the continuing experimentation with
and development ·planning of the original system design, updating of the
telecommunications requirements arid characteristics may be necessary. This
should include boundary estimates of characteristics and related
telecommunication requirements for subsystems to be developed or modified. These
changes must be considered in an updated system design which should be assessed
from EMC and regulatory standpoints. Changes in resources,operational needs,
and time constraints can manifest changes in telecommunicationreq'uirements. For
example, the initial design for a system may have dictated the 'use of several
satellites to provide worldwide communications; however, for reasons of economy
and time, the modified system may use a combination of terrestrial microwave and
ocean cable to satisfy a limited subset of the original requirements. Similarly,
if the original system were to satisfy a requirement to communicat(? between
rooftops of two large buildings spaced several miles apart, a laser or optical
system might be preferred to the original microwave system. Both of these
examples illustrate 'how changes in design brought about by time, money,
technology, or other factors can significantly change a system's
telecommunications requirements and characteristics. YJhere major changes are
contemplated or anticipated, it is necessary to reexamine the system
telecommunications requirement needs and restate or modify them as appropriate.

Update Electromagnetic Environmental Considerations

The improved system resulting from changes introduced by the experimentation
needs to be updated with respect to the electromagnetic environment effects.
Here, all system parameters should be considered, and the effects of the
electromagnetic environment on the system should be considered along with the
effects of the system on the environment to the extent fhat data availability and
agency resources permit. In most instances, this effort should be directed
towards an update of activity started during the conceptual planning phase. As
appropriate, those agencies with limited capabilities in this area can take
advantage of the analytic support provided within the framework of the system
review process.
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Phase is itemized in
the development stag~

Review Frequency Band Selection

At this point in the development planning phase, it is appropriate to review
the frequency band selection. A system in this present state of design has been
subjected to significant review. The present system configuration. is the most
current available; it represents the best design to date, and further changes are
expected to be minor. Hence, it is now possible to review the existing frequency
band selections with the intent of making a final selection or narrowing the
choice to a very limited number of options for development of a system intended
for operational use. The basis for advancing various bands or options must be
technologically justifiable, and consistent with national and international rules
and regulations. In those cases where the bands proposed are not in accordance
with national and international rules, a statement is needed from a responsible
agency official indicating that he understands and commits the agency to comply
promptly with the rules if interference is caused or received. Full

I

justification must be provided if operations are to be conducted in contravention
of national/international rules.

Develop and Identify Specific Frequency Requirements for Developmental
Systems-Integration Testing» As Needed

There may be a need at this point for specific frequencies to support
developmental systems-integration testing. These frequencies should be selected!
from those technologically justifiable bands or limited options considered in
5.6. The area for systems use should be given due consideration in frequency
selection. Agencies should do the coordination that leads to frequency
selection. Agencies may take advantage of the analytic services provided in the:
system review process. With these considerations, final recommendations for
specific frequencies for systems-i~tegration testing should be possible.

Development Planning Phase Summary

The development phase includes work on new systems and subsystems done
subsequent to the experimental stage review and up to six months prior to
commencement of the principal development actions. Experimentation planned in
the experimental phase of planning takes place during the planning of the
development ,phase. Systems/subsystems aspects requiring development are
identified, design change results are analyzed for effects on system, and
experimentation results are considered. Telecommunications requirements and
characteristics and electromagnetic environmental consideratiolls are updated.
Frequency band selections are reviewed~ and frequency requirements for
development systems-integration testing are determined and identified.

A list of questions applying to the Development
TABLE 8. These questions should be answered prior to
reView in ord"er to be adequately prepared for the review.



TABLE 8

AGENCY DEVELOPMENT STAGE REVIEW PREPARATORY QUESTIONS

1. What changes have been made from previously submitted data?

2. What are the systems or subsystems aspects which you have identified that
require development?

3. Have you made proper 'adjustments as a result of your experimentati.,.on? What
were the effects on the overall syStem configuration?

4. In previous work have you done enough to consider :intermodul~tion, unwanted
emission, EM coupling, emission spectrum, antennas, receiver, and signal
processing requirements and/or limits?

5. Do the EMC specifications at which you have arrived comply with pr~vailing

standards and criteria? Can any differences be justified?

6. Have you identified the areas of your current system design where the system
performance may be degraded due to the EM environment and will electro­
magnetic interference (EMI) problems be created in the other systems?

7. Based on your planning experience, have you identified any basis for
modifications of EMC/EMI standards?

8. Have you defined the plans to do the special tests, measurement techniques,
and simulation efforts that will aid in validating design?

9. In your development phase consideration of frequency band selection, how
have the frequencies changed from the previous stage review? How were these
technologically justified?

10. What specific frequency requirements were identified
systems-integration testing?

for development

11. After considering the preceding questions, consider whether the data
requirements associated with S:ection 8.3 of the NTIA Manual on thesy'stem
development stage review of the system can be satisfied. If these require­
ments cannot be met in a timely manner, what else is needed?

12. ·If the system must be operated not in accordance wi·th national and inter­
national rules and regulations, have the proper authorities in your agency
been advised of the implication of such use?
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SECTION 6

OPERATIONAL STAGE REVIEW PLANNING

The operational stage review is initiated a minimum of six to 18 months
p.rior to the commencement of procurement actions. During tile operational
planning phase, a number of key EMC areas ar~ considered in depth in order to
prepare for the operational stage review. Those EMC areas are shown in Figure 9
and are diScussed in the following subsections.

Update Systems or Subsystems Aspects Required for Systems OperatiOl'lal Planning

Systems can enter this operational phase directly from the conceptual,
experimental, or development stage reviews. As a result of these earlier stage
reviews, decisions may have been made and conditional agreements reached which
require that system or subsystem aspects be updated. This could include changes
in such items as configuration, improved solid state componentry, new and more
advanced subsystems, deployment restrictions, etc. These and other aspects that
affect the systems design, application, or deployment must be updated as part of
the operational planning phase and form the basis for subsequent procurement
actions.

Proceed With Systems Operational Planning Using Experimentation and Prototype
!elecommunications Results, as Appropriate

In addition to early updating of systems/subsystems aspects resulting from
the decisions and conditional agreements made in earlier stage reviews, other
telecommunications design information and systems data developed during the
experimental and/or developmental phases must be utilized during the operational
planning phase. Here the basic foundation of the system based on all earlier
phases, some of which "may have encompassed prototype testing and evaluation, will
be utilized to specify refinements and provide quantitative inputs to the
operational planning. The use of empirical and experimentally derived data
during the operational planning activities will significantly enhance the final
specifications for the system as well as the quality and thoroughness of the data
submitted for' the operational stage review of the system.

Include Changes in Telecommunications Requirements and/or Characteristics as
System Life Cycle Has Progressed Towards 0eerational Use

During the early part of the operational planning phase, efforts have been
made to consider the results of previous stage reviews a.nd appropriate
experimental and developmental data. During the operational planning phase
process, these data must be carefully reviewed to assure that consideration is
given to direct and implied changes in system telecommunicati.on requirements
and/or characteristics. It is essential that changes be identifie~d and clearly
stated prior to the operational stage reView and other actions that precede
system procurement. For major system procurements that encompass
"fly-beiore-buy" concepts, it must be recognized that changes in
telecommunication needs can occur during this process. Hence, as data on the
test and evaluation models become available, it must be assessed relative to
telecommunication needs and be subjected to an operational stage rE~view prior to
final procurment action.
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Update Systems or Subsystems Aspects Required
for Systems operational Planning

Proceed with Systems Operational Planning Using Experimentation
and Prototype Telecommunications Results t as Appropriate

1
Include Changes in Telecommunications Requirements and/or

Characteristics as System Life Cycle Has Progressed
Towards Plocurement

IdentifYt Define, and Describe the Proposed Operational
configurationjlOf the System

Review and Update EMC Analysis on System Where Feasible

i
In-field EMC Assessment Planning, As Appropriate

1
Finalize Frequ'ency Band Selection and Identify Specific

Frequency Requirements for Production Testing cmdlor
operational; System Use

Stage 4 Review

Figure 9. Agency Operation Planning Phase Areas of Interest (Prior to
and during NTIA Stage 4 System Review Proceedings)
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Identify, Define, and Describe the Proposed Oerational Confi uration of the
ystem

It is appropriate at this point in the operational' phase to have a clear
understanding of what is being proposed for the operational configtlration of the
systeln. A special effort should be made to identify and define the specifics of
this operational configuration, i.e., station locations/areas of proposed
operation, subsystems relationships, hours/duration of intermittent operational
p~iods, altitudes or orbital characteristics where appropriate, and any ot'her
significant operational' peculiarities having a significant iIlfluence on the
spectrum sharing potential of the system. Such description of the proposed
operational c6nfiguration of the system needs to be prepared for the operational
stage review.

Review and Update Ef1C Analyses Otl System

Of the four stages of review and corresponding phases, the operational phase
reqllires the most in-deptOh and far-reaching consideration of a systems EMC
'aspect. During the operational planning phase, any available previous E~'1C

studies should be reviewed and updated as appropriate. Consideration should be
given to new data regarding frequency band options, electromagnetic environment
effects, siting evaluations, EMC standards or specifications, electromagnetic
11azard a'ndnatural environment evaluations, areas of deployment , etc. Through
consideration of such factors, it will be poss.ibleto upgrade and fine-tune the
systems review submissions and aid significantly in developing specifications for
the first production systems and/or evaluating "fly-beiora-buy" models. It is
recognized that the EMC analysis and review efforts required for a syst~m are
highly dependent on its scope, breadth, and availability of data,as well as on
the availability of agency resources. As appropriate, those agencies with
limited capabilities in this area should take advantage of the analytic support
available within the NTIA framework supporting tIle system review process.

In-the-Field EMC Assessment, Planning, as Appropriate

During the operational planning phase, s'everal technical approaches can be
considered that will lead to operational El\{C assessments. One approach
encompasses analytic EMCstudies that employ a combina.tion of theoretical and
measured data that are collected on the system as the life cycle proceeds. A
second approach would employ computer simulation of the system in, its in....field
environment where the actual system is subjected to laboratory cons.tructed test
gear that emulates a range of electromagnetic environmental conditions. If a
"fly-before-buy" concept to system development has been employed, the
pre-production model could be transported to its proposed operational site, or
reasonable facsimile thereof, and be subjected to and evaluated under real
in-the-field electromagnetic conditions. In the cases of ENe studies,
fly-before-buy evaluations, or computer simulations where incompatibilities have
been identified, coordination should be effected with those agencies involved.
NTTA also should be made aware of such problems before (where possible) and
during the system stage 4 review. The particUlar technical approach selected by
an agency depends, ronong other things, on time, cost, and its assessment of the
need for this level of activity. It is anticipated that major high cost and
technology systems developed by DOD and "NASA, for example, might justify t"his
level of activity.
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Finalize F~equency Band Selection and Identify Specific Frequency Requirements
for Production Testing and/or Operational Use

In the previous phases, it was possible to reassess and review the existing
frequency band selections with the intent of narrowing the choice to a very
limited number of options. Based on data collected during the system life cycle
to date, decisions regarding specific operating bands should be made after
suitable analysis. Included a's part of the systems review submission should be
specific recommendations for frequencies to support needs of the system when it
is operationally deployed. During this timeframe, changes in operational and/or
test 'frequency needs must be continually monitored to assure that unanticipated
EMC problems do not develop and that appropriate action is taken to assure
continuing frequency support. Here again, those agencies with limited capability
in t·he EMC analysis area should take advantage of the analytic service provided
within the NTIA framework suppotting the systems review process.

Operational Planning Phase Summary

The operational planning phase involves all systems definition and EMG work
done on the system prior to the operatio~al phase review. The previous reviews
can be "any or all of the three other stage reviews,depending on the complexity
of the system under consideration. In the operational phase, the system is
updated utilizing experimentation, prototype, and development results, as
appropriate. Changes in telecqmmunications characteristics and requirements are
specified as the system life cycle progresses toward a first-production model.
Efforts are concentrated on the most thorough E11C analysis and review of system
telecommunication requirements to date. The operational frequency band
selections are finalized, specific freq~ency requirements are identified for the
production and/or operational system(s), and deployment data is finalized to the
extent possible.

Again, as in previous phases, a list of questions is included in TABLE 10.
These questions should be ,considered prior to the operational stage review in
order to be 'adequately prepared for the review. The operational stage review,
normally is initiated six to 18 months prior to the commencement of production
procurement actions.
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TABLE 10

AGENCY OPERATIONAL STAGE REVI'EW PREPARATORY QUESTIONS

1. What changes have been made froln previously submitted data?

2. What aspects of the system telecommunication design require updating before
data can be sublnittt~d in support of the operational stage review'?

(a) Have basic technical characteristics been clearly defined, i.e.,
transmitted power, emissioll characteristics (bandwidth,
modulation, data rate), antenna orientation and directivity,
receiver characteristics (sensitivity~ selectivity, etc.)?

(b) Have all special technical characteristics that are peculiar to
the proposed system which have a potential influence on EMC been
adequately specified and described, i.e., complex modulation
schemes, filters, special receiver circuitry, signal processing,
etc.?

3. Have you considered and evaluated
phases of the systems life cycle
requirements and/or characteristics?

all data developed during the previous
in finaliZing the telecolnmunications

4. Has a review of previous EMC analyses been
current or are additional studies required
design, deployment, and other factors?

conducted? Are they sti~l

to assess changes in system

5. Have you considered specifying equipment tests to identify and validate
perforlnance aspects and susceptibility features of the total system to EMlas
determined in previous and updated analyses? Have both static and dynamic
electromagnetic environments been considered?

6. What in-field EMC assessment techniques are being considered to support
procurement and deployment planning for the system? Items such as frequency
assignment': aids, equipment usage aids, grading of performance, measurement
programs) .E~C maintenance procedures for use in-field, should be considered.

7. Have you considered the following questions?

(a) Has a discrete frequency plan been proposed? Or)

(b) Has a ,quantitative frequency requirement been defi.ned 'within a
specified band or bands?

(c) If tlle answer to (b) is affirmative) have channeling limitations)
transmit/receive separation, and other pertinent limitations and
system peculiarities been defined?
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TABLE 10 (Continued)

AGENCY OPERATIONAL STAGE REVIEW PREPARATORY QUESTIONS

(d) With respect to (a) and (b) ,have all known
affecting intersystem and intrasystem
considered?

factors potentially
compatibility be~n

8. Have deployment data for the' system(s) been developed? Will the system be
mobile, transportable, ~nd/or fixed?

9. How many systems/stations/facilities will be produced?

10. Where will the 'system be tested arid operated?

(a) Have locations been ident'ified for fixed systems or subsystems?

(b) Have proposed operational areas been identified for transportable
or mobile systems or subsystems?

(c) Have operational altitudes
characteristics been identified for
systems as applicable?

and orbital
airborne and

locations
satellite

and
borne

11. Have operational modes and peculiarities of the proposed system been defined
and stated [i.e., hours duration of intermittent periods of operation,
unit/area density and the like (establish boundary conditions where
appropriate)]?

12. If appropriate, how are user personnel to be educated in use of EMC
procedures and techniques developed for use with the system?

13. After considering the preceding questions, consider whether the data
requirements associated with Section 8.3 of the NTIA Manual on the opera­
tional stage review of the system can be satisfied. If these requirements
cannot be met in a ,timely manner, what else is needed?

14. Has consideration been given to the security implications of register~ngthe

frequency assignments to the ITU?

15. Has adequate 'participation by agencies having systems competing for the same
spectrum been included in your EMC studies, measurements,and analysis?
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For Agenda

Date October 23, 1981

REPLY TO
ATTN OF

SPS-9997/1~1.14.10

SUBJECT

TO

Stage 4 Submission for Fixed-Microwave System

Secretary
Spectrum Planning Subcommittee
National Telecommunications and

Information Administration

The Department of submits the attached subject system for
certification of spect.rum support by the Spectrum Planning Subcommittee in
accordance with Section 8.3 of the National Telecommunications and
Information Administration Manual. This system supports Department wartime
and emergency functions.

The Department requests
support war emergencies be
higher management level.

Attachment

that conflicting systems with other cigencies that
identified for resolution at an appropriate

Department
SPS Representative

Bl. Submission of System to SPS.
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IN REPLY
REFER TO:

MEMORANDUM FOR CHIEF OF RADIO AND ELECTRONICS ENGINEERING, AD-642

SUBJECT: REQUEST FOR FREQUENCY SPECTRUM SUPPORT FOR FORT PECK - Havre
MICROWAVE SYSTEM

In 'accordance with paragraph 8.3.7 of the Manual of Regulations and Procedures
for Federal Radio Frequency Management, the following datais'submittedfor
approval of a proposed microwave system bet'tYe~nHavre and Fort Peck, Montana.

1. Stage of review requested: Stage 4 Analysis
2. Purpose of the system: This system will support the following

operations:

a. Supervisory" Control and Data Acquisition (SCADA) and Energy
Control ,System (ECS) associated with power system operation.

b. Relay protection circuits.
c. Automatic power generation control circuits.
d. Operational voice and data circuits between dispatch/control

centers and Area Office.
e. Radio system control channels which provide connnunications

between dispatch/control centers and maintenance crews at
substations and on the transmission line.

3. Information Transf"er Requirement: This system will use frequency
modulated, 12b-channel microwave equipment. All radio links will
use the Government two gigahertz band. Fade margin for each radio
link is, designed for 40 dB to provide a propagation reliability of
99.999, percent. A signal-to-noiseratio of 30 dB was specified as
mini~um circuit quality in the design of this microwave system.
The maximum data transmission rate for data circuits will be 9600
baud. System loading will consist of 50 percent data channels and
50 percent voice channels.

4. Estimated termination date: N/A

5. Estimated i~itial system cost:

Radio and multiplex equipment:
Installation and construction:

Total system cost:

$835,000
45,000

$880,000

An A-76 cost comparison demonstrates a savings with Government ownership versus
leasing the required services. Operationally, it is imperative these circuits be
under Government control to ensure the integrity of the power transmission system.
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6. Target dates:

Frequency Spectrum Approval: March 1982
Completion of System Installation: October 1982
RequiredOperaiionalDate: March 1983

7. System relationship and essentiality: The .Fort Peck - Havre microwave
.system. ,is' required to sup,port the construction and operation of the
.Fort Peck - Havre 230 kV power transmission line. 'The microwave system
will supply the communication circuits for 'supervisory control, data
acquisition, relaying, and energy control functions. Additionally,
the sys.tem ·wi.l! support vhf control channels for mobile radio communi­
cations necessary for transmission Ii-ne and substation maintenance.
Construction and installation of the microwave system will occur in the
summer of '198,2 in order to support transmissio.n line construction which
will start in.the spring of 1983.. Installation of this microwave system
is required to provide the reliability and int~grity of the power trans­
mission system.

8. Replacement information: Existing point-to"'point vhf radio links which
will be replaced include:

LINK

FortPeck/Saco, Montana
Saco/Ro.cky 'Boy, Montana

.FREQuENCIES

164.775/165.5125 MHz.
163.025/170.075 MHz

9 . Sys tern in~erface: The proposed sY's tern 'tt?ill tie into the exis t.ing Fort
Peck District, Montana, vhf radio system at Havre and Fort Peck.

10. Attachments: The following attachments are included with this letter:

'Summary of site data
Line diagram showing site locations, direction of transmission
and proposed frequencies. All proposed sites are FXR.
Summary of radio equipment characteristics.
OT-33 Fonn
OT-34 Form
OT-35 Form

Chief, Telecommunications
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SUMf11\nV
of

. SITE DJ\TA

ArJTErlNA
LOCATION FREQUENCY LATITUDE LONGITUDE ELEVATION HEIGHT AZIMUTH

»

Havre to Chinook 1764 4830301'1 109480'lW 2635 115 064
Chinook to Havre 1815 483935N 109193JW 2740 190 -"244
Chinook to Harlem 1804 483935N lO91933H 2740 190 110
Harlem to thinook 1754 . 483144N lOO4730W 2362 75 290
Harlem to Dodson 1744 483144N 1084730101 2362 75 123
Dodson to Harlem 1792 481851N 1081713~' 2676 190 303
Dodson to Saco 1815 481851N 10817131~ 2676 80 081
Saco to Dodson 1764 482350N 1072945W 2650 10 261
Hinsdale to Saco - 1804 483446N 1070527W 2.110 50 235f

Sato to Hinsdale 175~· 482350N 1072945W 2650 10 055
Hinsdale to Richardson

Coulee 1792 483446N 1070527W 2710 150 151
Richardson

I Coule'e to Hinsdale 1744 4~1345N 1064857W 2170 85 331
w
(j\ Richardson Fort Peckl

Coulee to. Repeater 1764 481345r'l 1064857W 2170 50 121
Fort Peck Richardson
Repeater to Coulee 1815 480150N 1061851~1 2689 20 301
Fort· Peck to Fort. Peck

Repeater 1754 480038(f 10626431~ 2130 20 077

Fort Peck
'Repeater to Fort Peck 1804 480150N 1061851W 2689 20 257

ATTACHMENT a
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(In t1!lz)
Ch3n. Frequ~ncy

A 1764
R lAl~
C 1754
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S'UMMARY OF. EQUIPMENT CHARACTERISTICS

A. Transmitters

a. Nomenclature:

b. Manufacturer:

c. Frequency Range: 1700-1902.5 MHz

d. Frequency Stability: 10 ppm

e. Power Output: 1 watt

f. Emission Designator: M2F9

B. Receivers

a. Nomenclature

b. Manufacturer

c. Frequency Range: 1700-1902.5:MHz

d. Frequency Stability: 10 ppm

e. Emission Designator: M2F9

f. 1st IF Frequency: 35 MHz

c. Antennas

1. Nomenclature:

2. Manufacturer:

3. Type: Grid/Parabolic

4. GAIN: 29 to 36 dB

ATTACHMENT c
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TRANSMITTER EQUIPMENT CHARACTERISTICS

I. N...~.~,....,.I...wS.' N.. J~....,,,.,.c....... "...

2. 5,.... '-o.eftd_'U,. . ~. TI........., 1"•

FR~~NCy MODULATIQ~
4. Tua..,. Itu,_ ). W.cho • rU"''''FIXED CRYSTAL,
1700 - , ~;n '.1H, PHASE LOCK LOOP

.,. It, OM".lin, C.r-bill.,. 1. "c....mq Tol~,atac.

120·CHANNElS 10 ppm
a. £,a•••••• TJP-<*' ,. £ai••;o. aIMci-.dc."

M2F9 Oc..c.J..... (DMt••Ui~"

10. ,.h., ..",pJoyed: -).18 300KHz
f:]Low,••• -20 418 1 1 2Wiz

CJHip , ... -~d!t 2.4MHz

(Xla-d'... , 3 POLE .OldB __ dJ 4. or·1Hz ICJNo.e CHEBYCHEt"F FILTEI
OCC1Ipicd Burl.ichh (O~O) .1

t 1. ".ai.". 8i. It... 12. lI..i.".. ". ..d...acioft flC'q"cncy 552 kHz IN/A BASEB.~ND , 607 kHz PILOT
u. Pre £.ph••ia ... Dc.i.cao. '..."0

lIly... CJN. 0.79
u. P..., ". ,.Iu Qa...clcn."ca

·c-) Came, 30 dBm c., Jl,a,e N/A

~) We. N/A ~) ~;cI:Ja N/A

(e) Pcu Ea.clope N/A (I) Ji.e ...NIA
17. o~...c Dnica (~ ,.U Ii•• NIA -I

TRANSISTOR : (.) o-,••ai- Ihc;. NiA
1•• sP..... Leu1 19;. H.....icLev••
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(.) ·2:... go dB60 dB POINT 90 dB2U. FCCT,,- Acccp....ce H. Cit. )lId

N/A (et Om.,
~1. a......a:

Per Channel :Jeviation will be 50 kHz.
'1~

(-1 + loa 120)o =: 50 X lOj X 3.76 X antilog 4 : 436 kHz20

Necessary Bandwidth·: 2P + 20 = 2(601 .kHz) + 2(436 kHz)
• 2 MHz

Deviation Ratio : 436 : .79552

ant 11'79

ATTACHMENT d
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FOR AGENDA

UNITED STATES DEPARTMENT OF COMMERCE
Nationa. Telecommunications and
Information Administration
Washington, O.C. 20230

SPS-9998/1~1.14.10

Ref. SPS-9997/1-1.14.10

DATE: January 8, 1982

TO: Chairman, SPS

FROM: Chief, Systems Review Branch

SUBJECT: NTIA Preliminary Assessment of the Fort Peck-Havre
Microwave System

This memorandum presents the results of NTIA's preliminary assessment of
the request, SPS-5740, for a stage 4, operational, systems review of the
Fort Peck-Havre microwave system.

r"he microwave system under review will be used in conjunction with a 230kv
power transmission line. Its function will be to facilitate communications
for supervisory control, data transfer, relaying and energy control.
Target dates for the system are as follows:

Spectrum support: March 1982
Completion of installation: October 1982
Operation: March 1983

Wartime Usage

The following statement was submitted with respect to \ftartimeusage=
"Although the attached system supports Department wartime and emergency
functions, 'it is requested that spectrum support be granted for peacetime
use. The Department also requests tllat conflicting systems with other
agencies during wartime and presidentially declared> nationalemergencles be
identified for resolution at an appropriate higher management level."

DATA ADEQUACY

Data provided in SPS~5740 are adequate for a stage 4 systems review.

CONFORMANCE

Allocations

The use of six discrete frequencies from within the 1710-1850 MHz band have
been requested for .theFort Peck-Havre microwave system. This usage would
conform to the National Frequency Allocation Table since the 1710-1850 14Hz
band is allocated exclusively to the fixed and mobile services.

B2. NTIA Preliminary Assessment
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Standards

Equipments to be used in the proposed microwave system meet all the
applicable standards of paragraph 5.1 of the NTIA Manual.

Radiation Hazards

Field intensities froduced by the Fort Peck-Havre microwave system will not
exceed the 10 mW/cm level specified in 29 CFR 1910.97 as the maximum safe
exposure limit for personnel over any six minute interval.

Coordination

According to paragraph 3.4.6 of the NTIA
of the proposed system will require
links are listed below.

Manual, two of the microwav~ links
coordination with Canada. The two

LINK

Havre to Chinook
Harlem to Chinook

TRANSMITTER DISTANCE FROM BORDER
(statute miles)

33.9
32.6

AZIMUTH
(degrees)

064
290

ELECTROMAGNETIC COMPATIBILITY

Within the State of Montana, the only other frequency assignments found
within the GMF for the 1710-1850 ~lliz band were for another microwave
system. No EMC problems are expected because of the geographical
separation between the existing system and the Havre-Fort Peck system.

EMC problems are not anticipated for the Fort Peck-Havre microwave system
mainly because of the remoteness of its location; however, these same types
of operations are carried out in other more congested areas. Since in the
case of the system under review neither the transmission line or microwave
system have been built as yet, perhaps this particular installation could
serve as ~test bed to determine the feasibility of using optical waveguide
to perform the function of the proposed microwave system.

According to the literature, because they transmit signals in lightwave
form, they are immune to electromagnetic interference from lightning, power
line noise and other sources. There is a photograph of fibre-optic cable
being installe~ along high tension overhead lines in the December 1981
issue of Telecommunications magazine, North American edition Volume 15, No.
12.

CONCLUSIONS

a) Adequate data has been submitted for a stage 4 systems review.



b) The requested spectrum support conforms to the National Allocation
Table.

c) NTIA equipment standards have been met.

d) No radiation hazards are expected.

e) Coordination with Canada will be required.

f) No EMC problems are anticipated.

g) Spectrum support appears warranted.

RECOMMENDATIONS

a) Spectrum support as requested is recommended.

b) Coordination with Canada should be undertaken.

c) The Department should investigate
perform power line monitoring functions
microwave systems.

the use
in place

of optical waveguides to
of, current and future

-44.-



UNITED STATES DEPARTMENT OF COMMERCE
National Telecommunications and
Information Administration
INTEROEPARTMENT RADIO ADVISORY COMMITTEE
Washington. D.C. 20230

DATE:

TO:

SUBJECT:

SPS-9999/2-1.14.10
REF: SPS-9998

SPS-9997

February 16, 1982

Deputy Associate Administrator
Office of Spectrum Management

System Review - Fort Peck-Havre Microwave System - Stage 4

The Spectrum Planning Subcommittee has completed its review of the Fort
Peck-Harve microwave system as described in Attachment 1 (SPS-2740) under
the provisions of Part 8.3 of the NTIA Manual.

The SPS noted that:

a) The links of this proposed sytem are in the band 1710-1850 MHz.

b) This system will support uninterruptable
functions relating to the construction and
FortPeck-Harve transmission power line.

wartime
operation

and emergency
of the 230 kv

c) No fixed links
this system during
numerous mobile
interference.

were identified which might cause interference to
times of war or national emergency. However,
systems were identified which could cause

The SPS considered the NTIA preliminary assessment given in Attachment 2
(SPS-5793).

The SPS recommends that:

a) Stage 4 spectrum support be granted noting that conflicting
spectrum requirements during war emergencies have been identified and
not yet resolved.

b) The.issue of protecting this system during war emergencies, with·
respect to the competing systems identified, be resolved bilaterally
between affected agencies and the results provided to NTIA.

Chairman, SPS

Attachment

B3. Recommendations of Chairman, SPS to NTIA Director,
Spectrum Plans and Policies.



FOR INFORMATION

UNITED STATES DEPARTMENT OF COMMERCE
National Telec·ommunications and
Information Administration
Washington, D.C. 20230

Date

Chief, Spectrum Management Office
u. S. Department of
Washington, D. C. 20545

Dear Sir:

The stage 4 system review of
completed by the Spectrum
review are enclosed.

the Fort Peck-Harve microwave system has been
Planning Subcommittee. The results of that

This office concurs with the recommendations of the SPS. As noted in the
review, the issue of protecting this system during war emergencies with
respect to the competing systems has not be~n resolved. It is requested
the affected agencies, in coordination with each other, review their
emergency plans to determine means by which the potential conflicts
involved with the operational use of the band 1710-1850 MHz by this system
can be resolved and report the results thereof to this office.

Sincerely,

Deputy Associate Administrator
Office of Spectrum Management

Enclosure

cc: lRAC w/Ltr to DAA
FAS w/Ltr to DAA
SPS w/Ltr to DAA
Ad Hoc-134 W/Ltr to DAA

B4. NTIA Spectrum Certification Letter.
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APPENDIX B

PART 8.3 OF THE NTIA MANUAL (EXTRACT)

8.3 PROCEDURE FOR mE REVIEW OF
TELECOMMUNICATION SYSTEMS FOR
FREQUENCY AVAILABILITY AND ELEC­
TROMAGNETIC COMPATIBILITY (EMC)

8.3.1 General

I. Government agencies planning the use of, con­
ducting experiments relating to, or developing and
procuring telecommunication systems requiring the
use of radio frequencies shall take all reasonable meas­
ures to ensure that such systems will neither cause nor
receive harmful interference to or from other author­
ize~ users when placed in their intended operational
e~vl~onments. In planning telecommunication systems
~lthln the scope of this procedure, Government agen­
cIes shall develop systems for operational use in ac­
cordance with the applicable portions of the National
Tables of Frequency Allocations and the provisions
of this Manual, unless an exception is recommended
by the SPS and approved by NTIA.

11.0MB Circular No. A-II specifies in Section
13.2: "Estimates for the development or procurement
of major communication-electronics systems (includ­
in~ all systems employing satellite (space) techniques)
WIll be submitted only after certification by the NTIA
that the space in the radio frequency spectrum re­
quired for such systems is available". NTIA certifica­
tion of spectrum support can be obtained using the
procedures in this part

III. To assist .Government agencies in meeting this
responsibility and to support the NTIA and the IRAC
in the management of radio spectrum resources for
the satisfaction of Government requirements, and in
the national interest, these procedures provide for the
review of certain new Government telecommunica-
tion systems and subsystems by the Spectrum Plan­
ning Subcommittee (SPS), at a number of the stages
of their evolution prior to the assignment of frequen­
cies. Such review will, as appropriate, require an ex­
amination of the existing systems in the frequency
band(s) being considered. Full participation of the
FCC in these procedures for the review of Govern­
ment systems intended for operation in bands of
mutual Government/non-Government interest occurs
through the normal FCC liaison· representation on the
IRAC and its subcommittees. The matter of prepara­
tion and submission to OMB 'of budget estimates for
Government systems is covered in Section 8.2.5.

IV. As part of the review, the SPS will identify
those systems which may have incompatibilities
within the US&P during' war emergency situations.

8.3.2 Definitions

I. A telecommunication system for the purpose of
this procedure, is a combination of facilities, stations,
or circuits intended to perform. an information transfer
function by the use of the radio spectrum, e.g.:

-a space station(s) and its associated earth sta­
tions for provision of meteorological information;

-a combination of aeronautical stations for com­
munication support of air traffic control;

-an .interconnected network of fixed stations;
-a combination of fixed and land mobile stations

intended to provide communication support for law
enforcement or protection activities on a local or
area-wide basis;

-a combination of facilities intended to provide
a radionavigation service; or

-a combination of facilities intended to provide
a radiolocation (radar) service.

II. A telecommunication subsystem for the purpose of
this procedure, is a combination of facilities, stations,
or circuits intended to provide telecommunication
support to a broader functional telecommunication
entity, e.g., the surveillance portion of an air defense
system or an avionics package of a nomenclatured
aircraft.

III. A major terrestrial system or subsystem is a tele­
communication system or subsystem that does not
involve the use of satellites or spacecraft, .and which
may have significant impact. on existing or potential
future use of the portion of the radio frequency spec­
trum in<which it is intended to operate, taking into
account systems of the same radio service and those
of any other radio service with which the. spectrum in
question is shared.

IV. A major modification is any change of the tech­
nical or operational characteristics of an existing tele­
communication system or subsystem which may have
significant impact on existing or potential future use
of the portion of the radio frequency spectrum in
which it is intended to operate, taking into account
systems of the same radio service and those of other
radio services with which the spectrum in question is
shared.

V.. The System Review is a procedure u.sed by the
SPS to develop recommendations on behalf of the

,IRAC for the Deputy Associate Administrator, Office
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of Spectrum Management of NTIA regarding certifi­
cation of spectrum support for telecommunication sys­
tems or subsystems coming within the scope of Part
8.3 (see Section 8.3.3). A system can be reviewed at
four stages· as 'it matures into an operational status.
These are:

Stage 1, Conceptual-the initial planning effort
has been completed, including proposed frequency
bands and other available characteristics;

Stage 2, Experimental-the preliminary design
has been completed, and radiation, using such things
as test equipment or preliminary models, may be re­
quired;

Stage 3, Developmental-the major design has
been completed, and radiation ,may be required during
testing; and
. Stage 4, Operational-development has been es-

sentially completed, and final operating constraints or
restrictions· required to assure compatibility need to be
identified.

The Stages of Review are discussed in greater
detail in Section 8.3.4.

8.3.3 Scope of Procedure

I. This procedure is applicable to· systems and sub­
systems as defined in Section 8.3.2. It shall be limited
to:

A. new telecommunication systems or subsys­
tems, and major modifications to existing systems' or
subsystems, involving the use of satellites or space­
craft;

B. new major terrestrial· .systems or subsystems,
and major modifications to· existing systems or subsys­
tems;

C. such systems or facilities as may be referred to
the SPS on a case-by-case basis by the NTIA, the
IRAC, the FAS, or a cognizant Government agency.
Such .referral may result from factors of systems cost
or importance or follow from estimates .of unusual
potential impact on other spectrum uses.

II. Experimental projects are included in this proce-
dure. '

III. EW/ECM Threat Simulators are generally re­
quired by their mission to· operate in bands· not allo­
cated to appropriate radio services.· Such operations
usually utilize special one-of-a-kind or limited sets of
equipment. They ·usually· operate at Military Installa­
tions specified in Parts 7.11 and 7.17. Operations are
in accordance with Part 7.14. EW/ECM'Threat Sim­
ulators frequency assignments are exempt from the
provisions of Section 8.3 of the Manual. This does not
preclude the review of EW/ECM Threat Simulators
by the IRAC.

IV. An individual radio station, an individual point­
to-point radio link, or an individual network in the
mobile radio service, any of which is to become a
part of an existing identified telecommunication
system or subsystem, for example, will normally not
be considered for the purpose of this review proce­
d~re. Application' and plant for such individual sta­
tions, radio links, and services will be reviewed by the
SPS only upon direct referral for cogent reasons such
as given in paragraph I.C. of this section.

v. An indiviudalcomponent of a system or subsys­
tem as defined in Section 8.3.2 will normally not be
considered for the purpose of this review· procedure.

8.3.4 Stages of 'Review and Scheduling

I. The Stages of Review are:
A. Stage 1, Conceptual-Certification of spectrum

support for telecommunication systems or subsystems
at Stage 1 provides guidance on the feasibility of
obtaining certification of spectrum support at subse­
quent· stages. Those systems or subsystems that have a
major impact on. spectrum usage as defmed by the
user agencies, IRAC, or NTIA, especially those that
use new technological concepts or use existing tech­
nology in significant new ways, should be submitted.
The guidance provided will indicate .any modifica­
tions, including more suitable frequency bands, neces­
sary to assure conformance with the Tables of Fre­
quency Allocations and the· provisions of .Chapter 5.

B. Stage 2, Experimental-Certification of spec­
trum support for telecommunication systems or sub­
systems at Stage 2 is a prerequisite for NTIA authori­
zation of radiation in support· of experimentation for
systems that are subject to these procedures (see Sec­
tion 8.3.3). It also provides guidance for assuring· cer­
tification of spectrum support at subsequent stages.
Certification at Stage 2 may be req~ested· for test
equipment, modified operational equipment, or· initial
design models that can be used to determ~e whi~h of
several frequency bands or which of several·Rfoposed
equipment configurations should be selected' f(l,t.,~~n-

tinued investigation. ,,'",~ .: ': '~, ',.
C. Stage.3, Developmental-Certification of spec­

trum support for telecommunication systems or. sub­
systems at Stage 3 is a prerequisite for NTIA authori­
zation of radiation in support of developmental·testing
for systems that are subject to these procedures. It .
also provides guidelines for assuring certification of
spectrum support at •Stage 4.. At this point, the intend­
ed frequency band will· normally have been de~et~

mined and. certification at Stage 3 will be required.for
testing of proposed operational hardware arid poten­
tial equipment configurations~

D. Stage 4, Operational-Certification ·of spec­
trum support for telecommunication systems or sub­
systems at Stage 4 isa· prerequisite for' NTIA authori­
zation of radiation from a .station with. an operational
station class (i. e. other than experimental) for systems
that are subject to these procedures. It· provides re­
strictions· on ·the operation ·of the system or subsystem
as may be necessary to prevent. harmful interference.

II. Scheduling, of Reviews. Systems or subsystems
falling within the scope of Part 8.3 shall be referred. to
the SPS .in sufficient time to permit guidance to be
developed by SPS and NTIA and applied by the
agency. System reviews normally can be completed
and spectrum support guidance can be provided
within three to nine months, from the date of submis­
sion to SPS. The submitter shall consider this time
period and the provision of paragraph lIlA. of Sec­
tion 8.3.5. requiring the FAS to withhold frequency
assignments until the a~signmentparticulars conform
to the spectrum support guidance. The time require-
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ments for international processing of advance publica­
tion, coordination, notification, and 'agreement docu­
ments, as discussed in the Manual 'of Instructions for
Notifying U.S. Radio Frequency Assignm.ent Dat(l to th~

International Freque1lCy Registration BOllrd, 'shall also
be considered fOf space systems. ·

3. the possible need for and evaluation of the
results of prototype 'EMC testing;' and ," . .

4. the electromagnetic compati1?ility of t~e ,war
emergency ~se. of systems reviewed u~d:er Part 8.3.
The Subcommittee will limit its review·'of war emer­
gency use to an assessment of pot~ntial inc'o,mpatibil­
ity in terms of the' electromagnetic environment and
technic~l, standards. (The Subcommittee will not ad­
dress the relative priorities of' the war emergency
functions being supported by' the systems under con-
sideratiQn.) .' ' -..

B. 'Vpon assessment of aproposed system or sub­
system, considering these criteria and any other perti­
nent factors, the SPS will make recommendations
with supporting documentation to' NTIA with an in-
formation copy to the IRAe, for: .

. 'I. approval' of spectrum support for the system
at its proposed stage of development. without 'qu:alifi-
catio~;or" ' "
. ' 2. approval of spectrum support' s~bject to
stated limitations or to modification of th~ proposed
system; or, , .

, 3. approval of 'spectruIll: support,;, subject ,to
limitations, .or modifications to systems already in the
band; or

4. submission of information for advance publi­
cation, agreement of affected foreign administrations,
notices for coordination" and notification of frequency
assignments for unclassified ,space systems as appropri­
ate, under the' provisions of Articles 8" 1.1" 13, and 14
of the ITU Radio Regulations; or

5. disapproval of spectrum support.
C. Should the Subcommittee determine that there

may be technical incompatibility among or between
proposed and existing systems in a war emergency
situation, the Subcommittee will:

1. advise each, affected agency of the finding;
2. request that the affected agencies develop

and document mutually-satisfactory solutions for the
specific points of potential conflict (geographical loca­
tion and/or frequencies sought-NTIA will assist
with technical analyses upon request); and

3. review the recommendations of the agencies
involved, or note their inability to reconcile war

8.3.5 Responsibilities

I. The Spectrum Planning SUlbcommitt~e· (SPSi
A. In its systems review, the'SPS shall give:con-

sideration to: ' ", ':, ;, . "
1. ,'system compliance 'with prevailing ;'spectrum

management policy, allocations,regu:lation's, 'and' tech­
nical standards (Government, National, and Interna~

tion81); , J,' '" '
. 2. the predicted degree of EMC between the

proposed system and the electromagnetic environ­
ment;



will have only minor local effect upon the electro­
magnetic environment.

C. The FAS shall place emphasis on the careful
review of applications involving sharing of the same
frequency bands by terrestrial and space services.
When necessary, the FAS may recommend to IRAC
that further EMC analysis by NTIA, or other cogni­
zant agency, be completed prior to assignment action.
Any matters that cannot be resolved, and those appli­
cations for which approval could result in major ef­
fects on the future use of the frequency band con­
cerned, shall be referred to the IRAC.

IV. The Technical Subcommittee (TSC)
The Technical Subcommittee and its working

groups shaH provide information from the ongoing
programs in standards, criteria for spectrum sharing,
propagatIon, trade-offs among telecommunications
techniques., radio noise and interference environments,
side effects of spectrum use, and Government-wide
EMC capability. In addition, the TSC shall be guided
in its work, scope, and priority by requirements iden­
tifiedby the IRAC for support of EMC reviews un­
derway and expected in accordance with these proce­
dures.

V. The Govf!rnment Agencies
A. Agencies wilt participate in the application of

.these procedures in the IRAC and its Subcommittees
and shall provide information needed for the system
review as specified in Section 8.3.7.

B. IRAC representatives shall be responsible "for
determining" within their agencies which systems
come w-ithin the scope of this procedure (see Section
8.3.3) and should, therefore, be submitted to the SPS
for systems review. In making this determination,
IRAC representatives should give serious considera­
tion" to the spectrum-related concerns of other
member agencies. A system review under Part 8.3
entails consideration of a more detailed EMC analysis
than is appropriate within the FAS.

C. Agencies are "expected to determine the
impact of any system referred to the SPS on telecom­
munication systems used in support of their war emer­
gency"functions, and to provide promptly to the SPS
the technical and operational details supporting the
determination of a possible conflict.

D. The interagency conference results called for
in paragraph I.C.2. of this section shall be provided in
a timely manner.

E. Agencies will take into account recommenda­
tions provided as a· result of the system review in the
modification and resubmission of proposals to im­
prove system EMCcharacteristics and facilitate fre­
quency support. Agencies may recommend and will
consider modifications to existing facilities and will
facilitate the accommodation of new systems. Agen­
cies may participate in EMC studies specified in Sec­
tion 8.3.6 as an active associate to the degree required
to assure responsiveness to their requirements and re­
sponsibilities and shall be consulted to assure develop­
ment of realistic assignment criteria and other techni­
cal system considerations.

VI. NTIA
A. NTIA will review the information submitted

by the SPS in regard to apparently-conflicting agency

war emergency spectrum requirements and determine
the best means of reconciliation. Each agency in­
volved will be notified of this determination.

B. Should· one or more agencies object to the
NTIA determination, the agencies will report the
basis for the objection to NTIA. NTIA will review
the objection and attempt a final reconciliation. If the
proposed final reconciliation is still unacceptable to
the agencies involved, NTIA will refer the matter to
the appropriate authority for determination of relative
mission priorities in war emergency situations. The
recommendation of the authority will be disseminated
to the agencies involved and noted in the ERP.

8.3.6 EMC Analysis Support

I. General
A. In reviewing and assessing the EMC and fre­

quency availability aspects of proposed telecommuni­
cation systems, as defined herein, the SPS shall
depend upon system and equipment characteristics
data sU9mitted by the "proposing agency and upon
available environmental information.

B. The SPS shall make use of the results of any
available technical studies and any pertinent EMC
analysis capabilities within Government agencies
when assessing proposed systems. More specifically,
the SPS shall arrange for and make use of existing
EMC analysis capabilities and procedures of the
DOD, NASA, and other Government agencies where
they may expedite or enhance its assessment of a
proposed system. Arrangement for such support will
be obtained through NTIA. Moreover, the SPS shall
promote the cooperative exchange of views and infor­
mation among the agencies that may provide EMC
analysis support to the Subcommittees.

C. The SPS will .be supported by NTIA and may
refer to NTIA, as appropriate, system proposals for
evaluation and recommendations regarding: ,

1. compliance with prevailing standards and
sharing criteria;

2. predicted degree of EMC with." the environ-
ment;

3. relative efficiency in the use of the radio
spectrum by the proposed system;

4. system modification or alternatives, includ­
ing modifications to stations already operating in the
band(s) in question, where appropriate;

5. technical solutions for systems having war
emergency functions and having conflicting spectrum
requirements within the US&P.

D. The SSG will be supported by NTIA and
may refer to NTIA, as appropriate, U.S. and foreign
space system proposals for evaluation and recommen­
dations regarding:

1. conformance to applicable national and "in­
ternational rules and regulations;

2. predicted degree of EMC with the environ-
. ment; and .

J. system modifications or alternatives, includ­
ing modifications to stations" already operating in the
band(s) in question where appropriate.

II. Types ofAnalysis
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under the various categories below, agencies should
provide· sufficient data to allow determination of con­
formance with Allocation Tables and for space sys­
tems, conformance with power flux density limita­
tions.

B. The SPS may request the submission of addi­
tional data or data estimates during the course of its
system review or may endorse direct contact between
the EMC analysis support agency (NTIA or other)
and the requesting agency for development of data
estimates.

c. Agencies proposing new systems shall be re­
sponsible for the upgrading of data provided to the
SPS for the earlier stages, as more valid information
becomes available and as the system progresses
through the .various review stages to its final oper­
ational configurations.

D. The SPS may· request the selective upgrading
of electromagnetic environmental data for specific
areas and radio services, where necessary to support
realistic EMC analyses of new systems.

II. Specific
Requests for system review shall contain the fol­

lowing (this data may be provided in the alternate
format specified in Department of Defense Form DD
1494):

A. A cover letter with the following information:
1. Stage of Review Requested-Indicate the

stage of review requested.
2.. Purpose. of the System-Submit for all stages

a summary description of .the function of the system
or subsystem, e.g., collect and disseminate meteoro­
logical data using satellite techniques, transmission of
radar data for air traffic control, a remote control of
ATe radars.

3. Information Transfer Requirement-Submit
for all stages ·the required character, quantities, data
rates, and circuit quality/reliability

4. Estimated Termination Date (where applica-
bIe).

5. Estimated Initial Cost of the System-This
item is for information to show the general size and
complexity of the· system. It is not intended to be a
determining factor in system. reviews.

6. Target Date-Submit dates on which spec­
trum-related decisions must be made relative to
system planning, development, procurement, and em...
ployment.

7. System Relationship and· Essentiality-Submit
for all stages a statement of·the relationship between
the proposed system and the· function of operation it
is intended to support. Include a brief statement of the
essentiality to the supported function or operation.

8. Replacement Information-Identify the exist­
ing systetn(s) and associated frequency assignments to
be replaced by the proposed system, whereapplica­
ble.

9. Out-oj-BandOperations-Submit a justifica­
tion for any telecommunication system or subsystem'
that .. does not operate in accordance with the applica­
ble Tables of Frequency Allocations as required by
paragraph I of Section 8.3.1, and details of how oper­
ations on a non-interference, ·unprotected basis are
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feasible. This information is required for systems or
subsystems that must operate out-of-band in the
United States, its possessions, or in space.

10. War Etncrgency Function-A statement as
to whether the proposed system, if it becomes oper­
ational, will supp.ort a war emergency function.

B.Attachments to the ,cover letter shall provide:
1. Attachment I-line diagram(s) showing the

links, direction of transmission, and frequency band(s).
2. Attachment 2-For Space Systems

a. ,Stage 1 and 2 Requirements
(1) Satellite orbital characteristics (longi­

tude for geostationary satellites, and apogee, perigee,
and inclination for non-geostationary satellites).

(2) Satellite transmitter maximum spectral
power density for each transponder.

(3) Earth station locations within the
US&P, and frequencies or frequency bands used at
each (city,state",'and coordinates).

b., Stage 3 Requirements
(1) For each earth station transmitter and

receiver site:
. (a) Frequencies or frequency bands and

satellites access~d.

(b) Coordinates.
(c) Emission designator for each frequency

or frequency band.
(d) Maximum spectral power density and

output power for each frequency or frequency band.
(e) Lowest equivalent satellite link noise

temperature and associated value of transmission gain
for each frequency or frequency band (geostationary
satellites with simple frequency-changing transponders
only).

(f) Antenna gain and beamwidth.
(g) Minimum elevation angle of antenna

main beam.
(h) Range of azimuth angles.
(i) Lowest' total receiver noise temperature

(when (e) is not appropriate).
(2) For each space station transmitter and

receiver:
(a) Frequency or "frequency bands and co­

operating earth stations.
(b) Satellite orbital information.
(c) Emission designator for each frequency

or frequency band.
(d) Peak power and spectral power density

for each frequency or frequency band for transmitters.
(e) Receiver noise temperature.
(f) Transmitter antenna pattern (only if

PFD'limits are exceeded).
c. Stage' 4 Requirements. In addition to satis­

fying all Stage 3 requirements, the following data
items are required fot 'each earth station:

(1)' Horizon elevation angle diagram.
(2) Antenna altitude above ground.

d. The format for providing these data is left
to the discretion of each agency. However, for un­
classified space systems which have not been waived
from the requirements, of international, registration as
described in Part 3.3, similar information must be pre­
pared in specific formats and submitted to the SSG in
accordance with instructions' in Part 3.3 and the

Manual of Instructions and Procedures for Notifying
U.S. Radio Frequency Assignment Data to the Interna­
tional Frequency Registration Board. The data required
by the SSG ,to satisfy the specifications in Appendix 4
of the lTV Radio Regulations shall be submitted at
the same time as the Stage 2 system review request,
and may be used in lieu of the Attachment 2 data for
Stage 1 and 2 system review requests. Data required
by the SSG to satisfy the specifications in Appendix 3
of the lTV Radio Regulations shall be submitted at
the same time as Stage J system review requests and
may be used in lieu of the Attachment 2 data for
.Stage 3 and 4 system review requests.

3. Attachment 2-TerrestrialSystems (all stages)
a. Station class(es).
b. Number of units (for mobile systems).
c. Station locations and/or areas of oper­

ation, as appropriate (geographical coordinates re­
quired for Stages 2, 3, and 4).

d. Frequency requirements, Le., band(s) or
discrete frequencies required, bandwidth and emission
designators, and netting information, where appropri-
ate. '

e. Proposed date of activation.
The information in a. through e. above may

be,'included in the line diagram submitted as Attach­
ment 1 above, if desired.

4. Attachment 3-RelatedAnalysis Data
For all stages, submit reports of any previous

EMC studies, predictions, analyses, and prototype
EMC testing that are relevant to the assessment of the
system under review, or references thereto if previ­
ously provided to the IRAC/SPS, including refer­
ences to previous system reviews of the same system
or its predecessors.

5. Attachment 4-Equipment' Characteristics
Submit completed forms NTIA-33, NTIA­

34, and NTIA-35 for each equipment (transmitters,
receivers, antennas) intended for use in the system
under review. All applicable data items shall be com­
pleted, for Stages 3 and, 4 (estimated values or ranges
of values may be submitted for Stage 3 in the ,absence
of other available data). For Stages 1 and 2, provide
actual equipment, data, or in the absence of such data,
estimated data 'and ranges of values shall be stated, on
the forms sufficient to support a realistic preliminary
assessment of frequency availability and EMC charac­
teristics.

NTIA forms need not be submitted for
equipment, whose, required characteristics have been
previously provided to the SPS or which are con­
tained in the Equipment Characteristics File. In such
cases indicate in Attachment 4 the Government no­
menclature or manufacturer's model number of such
equipment.

Instructions for the completion of the NTIA
forms follow.

Instructions for Completing Transmitter Characteristics
Form (NTIA-33)

Security Classification-This form will be classified
in accordance with appropriate agency security direc­
tions. Downgrading in~tructions will be indicated.
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The items or relationship of items which .make this
completed form classified will be stated in the re­
marks section, e.g., "The association of the frequency
range and the equipment nomenclature are classified
---." Alternatively the classification may be· indi­
cated by a (U), (C) or (5) alongside each item as
appropriate.

1. Enter the government alphanumeric equipment
designation. Use the official designation as it appears
or will appear on the nameplate of the transmitter,
e.g., T128.

If a government nomenclature has not been des...
ignated, enter the manufacturer's model number, e.g.,
MIT 502.

If neither a government nomenclature nor a man­
ufacturer's model number has been designated enter a
short descriptive title, e.g., ATS-6 telemetry transmit­
ter.

1(0). Enter the manufacturer's name. In those
cases where a government nomenclature has not been
entered in Item 1 this item is mandatory.

2. ,Enter the system nomenclature. The system
nomenclature is defined as that nomenclature which
has been assigned to a combination of equipments,
e.g., AN/GRC-27.

3. Enter the generic class or grouping of· the
transmitter, e.g., High Resolution, Frequency Scan,
Scan While Track Radar, Time Division Link, Pulse
Doppler Monopulse Tracker, Communications AM,
FM,etc.

4. Enter the actual frequency range through
which the transmitter is capable of being tuned. For
single frequency equipment, enter the frequency to
which equipment is limited. Indicate units used, e.g.,
kHz, MHz, GHz, etc.

5. Enter the method of tuning, e.g., continuous,
fixed, crystal synthesizer, etc.

6. Enter the RF channeling capability; Le. enter
the total number of channels, frequency of the lowest
channel, frequency of the highest channel, channel
spacing and if the device is capable of automatically
hopping frequency, e.g., 10 channels, 406.125-406.350
MHz, 25 kHz spacing, with automatic frequency hop...
ping capability.

7. Enter the frequency stability, i.e., the rnaxi­
mum departure of a transmitter from its tuned fre­
quency, after normal warmup time has been allowed.
Express in parts per 'million' for all emission types,
except single sideband which shall be expressed in
Hertz.

8. Enter the emission designator(s), as shown in
Section 6.3.1 of this Manual, for the types of emission
capable of being used with this transmitter.

9. Enter the emission bandwidths for which the
transmitter is designed at the - 3, - 20, and - 60 dB
levels. The bandwidth at -40 dB shall also be en­
tered for pulse radar transmitters. The emission band­
width is defined as that appearing at the' antenna ter­
minals and includes any significant attenuation con­
tributed by filtering in the output circuit or transmis­
sion line. Values of emission bandwidth specified
should be indicated as calculated or measured by
checking the appropriate bh)ck, Indicate units used,
e.g., kHz, MHz, etc. For Spread Spectrum, Frequen-

cy Hopping, Doppler Techniques, etc., enter full de­
tails in Item 21, Remarks.

9(0). Occupied Bandwidth is defined as the fre­
quency bandwidth such that,below its lower and
above its upper frequency limit, the mean powers
radiated are ,each equal to 0.5% of the total power
radiated by a given emission. (Required for DOD
Agencies" Only).

10. Check the appropriate block to indicate the
absence'of'or the type of filter employed. The charac­
teristics of the filter shall be provided in Item 21.

11.. Enter the maximum information bit rate for
digital equipment, in bits per second. If spread spec"
trum is used,enter the' bit rate after encoding.

12. For frequency or phase modulated transmit..
ters enter· the maximum modulation or baseband fre­
quency. This frequency is assurned to be the frequen­
cy 3 dB on the· high frequency side of the 'modulator
response curve. Indicate the units used, e.g., Hz, kHz,
etc.

13. For frequency or phase: modulated techniques
check the appropriate block to indicate whether
preemphasis is available.

14. For frequency ·or phase modulated transmit­
ters enter the deviation ratio. computed with the for­
mula.

Deviation Ratio = ~1a~imum., Freque~cy ,Deviation ,
MaXimum Modulation Frequency

15. Enter the power delivered to the antenna
terminals in 1) carrier power for A3E sound broad·
casting in the· broadcasting service, 2) mean power for
all other .amplitude modulated emissions using un­
keyed full carrier~ and for all FM emissions and 3)
peak envelope power for all classes of emission other
than those referred to in' 1) and, 2) above, including
A3F television and all pulsed etnissions.

16. For pulse modulated transmitters:
(a) enter the pulse repetition rate in pulses per

second.
(b) enter the 'pulse width at the half voltage

levels in microseconds.
(c) enter .the pulse rise time in microseconds.

This time is required for the leading edge of the pulse
to rise from 10% of its peak amplitude value (voltage)
to 90% of its peak amplitude value.

(d) enter the pulse,· fall .time in microseconds.
This is .the time required for the trailing edge of the
pulse to fall from 90% of its peak amplitUde value
(voltage) to 10% of its peak amplitude value.

(e) enter the maximum pulse compression ratio,
if applicable.

17. Enter· a description of the device used in. the
transmitter output stage, e.g., ·ceramic diode, reflex
klystron, varactor multiplier, triode, etc.

18. Enter the maximum value of spurious emis­
sion (dB) which occur outside the - 60 dB poiqt. on
the transmitter fundamental emission spectrum (item
9) and do not occur on a harmonic of the fundamental
frequency.

19. Enter the· harmonic level relative to funda­
mental in -dB of the 2nd and 3rd harmonics. Enter
in Item 19c the relative maximum level in· +dB of all
harmonics above the 3rd.
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20. Enter the FCC Type Acceptance Number if
this transmitter has been type accepted by the FCC.

21. Use this space to amplify any of the informa­
tion provided above. Particular emphasis should be
placed on a thorough 'explanation of the emission
characteristics. This information' might include' equip­
ment multiplexing capabilities, and additional' details
of composite systems (a "9" in the emission designa­
tor). 'If spread spectrum is' utilized, describe in detail.
This item should be' used, to provide additional infor­
mation, which may be useful in assessing the electro­
magnetic compatibility of' this equipment. Technical
limitations integral 'to the, 'equipment which limit its
performance 'over the frequency range, the' use of
specified emissions,orradiated power should be ex­
plained.

For devices capable of automatically hopping fre­
quency, indicate whether channels or band segments
maybe locked out.

Instructions for Completing Receiver Characteristics
Form (NTIA-34)

Security Classification-This form will be classified
in accordance'with appropriate;agency, security direc­
tions. Downgrading instructions will 'be indicated.
The items or relationship of items which make this
completed form' classified' 'will be stated ,in the re­
marks section, e.g., "The association of the frequency
range and the equipment nonlenclature are classi­
fied---." Alternatively the' classification maybe
indicated by a (U), (C),or(S) alongside each item as
appropriate.

1. Enter the government assigned alphanumeric
equipment designation. ",Use the' official designation ,as
it appears or will appear on the nameplate of the
receiver, e.g., 2278.

If a government nomenclature has not .been des­
ignated,enter the manufacturer's model number, e.g.,
NRD 1130BF.

If neither a government nomenclature nor a man­
ufacturer's model number has been designated, enter a
short descriptive, title, e.g., ATS-6 telemetry receiver.

1(a). , Enter the ·manufacturer's name. 'In those
cases where a, government nomenclature has'not been
entered in Item 1 this item is mandatory. '

2. Enter' the system' nomenclature. The system
nomenclature is defined as', that' nomenclature which
has" been assigned to' a ". combination, of equipments,
e.g., AN/GRC--27.

3. Enter" the,' generic class or grouping 'of the
receiver, e.g., Dual Conversion Super Heterodyne re­
ceiver, Homody'ne, etc.

4_ Enter the actual frequency range through
which the receiver can tune. For single frequency'
equipment enter the frequency to' which equipment is
limited. Indicate units used, e.g., kHz, MHz, GHz,
etc.

5. Enter, the method oftunlug, e.g., continuous,
fixed, crystal synthesizer, etc.

6. Enter theRF chaJIneling capability, Le. enter
the total number ofchannels, 'frequency ·of the lowest
channel, frequency" of the",highest channel, channel
spacing and if the device is capable of, automatically

hopping frequency, e.g., 10 channels, 406.125-406.350
MHz, 25, kHz spacing, with automatic frequency hop­
ping capability.

7. 'Enter the frequency stability, Le., the maxi­
mum departure of a receiver from its tuned frequen­
cy, after normal warmup time has been allowed. Ex­
press in parts per million for all emission types, except
single sideband which shall be expressed in Hertz.

8. Enter the emission designator(s) identifying the
types of emission for which this receiver is designed.

9. Enter the RF b~ndwidths at the - 3, - 20, and
-60 dB levels for all receivers. The RF bandwidth
includes any significant attenuation contributed by fil­
tering in the input circuit or transmission line. Values
of emission bandwidth specified should be indicated
as calculated or measured, bycheckillg the appropri­
ate block. Indicate units used, e.g., kHz, MHz, etc.

10. List the IF bandwidths at the -3, -20, and
-60 dB levels for the first IF amplifier. If additional
IF amplifiers are employed, list these le,vels for
second, third IF's in the remarks Item 20. Indicate
units used: e.g., kHz, MHz, etc.

11. For digital equipment" enter the, maximum bit
rate (bps) that can be' used. 'If spread spectrum is used,
enter the bit rate after decoding. Describe any error
detecting/correcting codes in remarks Item 20.

12..List the maximum post detection frequency.
This "frequency, is the nominal frequency that is 3 dB
down on the high-frequency side of the receiver base
band. Indicate units used, 'e.g., kHz, MHz, etc.

13. For frequency modulated receivers, indicate
whether de-emphasis is available.

14. For multichannel FM systems, list the mini­
mum post detection frequency. This frequency' is the
nominal frequency ,that is, 3 'dB down on the low­
frequency side of the receiver base band. (Indicate
units used, e.g., Hz, kHz, 'etc~)

15., Enter the frequency ,of the "first IF. If addi­
tional IF's are used, list the frequencies in remarks
Item 20. (Indicate units used, e.g.,' kHz, MHz).

16. (a). Enter the sensitivity" in-dBm.
16(b). Specify criteria used. For example: ·-too

dBm' for a 6, dB SIN ratio, -110 dBm .[or' 12 dB
SINAD.

Signal +',Noise + Distortion
Noise' +"Distortion

16(c). Enter receiver noise temperature in Kelvins
or receiver noise figure in dB.

17. Check the 'appropriate" block to indicate the
location of the oscillator frequency with respect to
the tuned frequency. If additionai oscillators are used
(i.e., additional' IF stages) indicate the location of
those oscillator frequencies in remarks Item 20.

18. Enter the spurious rejection 'in ,dB. Enter the
single level of spurious rejection that the receiver
meets or exceeds at all frequencies outside the - 60
dB IF bandwidth. Spurious rejection is the ratio of
the input signal at a particular ,.out-of-band fr~quency

required to produce a specified output, to the desired
signal required to produce the same output.

19. Enter theimage rejection in dB. Image rejec­
tion is the ratio of the input signal level at the image
frequency required to produce a specified output, to
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the desired sigt\al .level required to produce the same
output.

20. Use this space to amplify any of the informa­
tion .provided. above. Particular emphasis should be
placed on a thorough explanation of the emission
characteristics. This information might include system
demultiplexing capabilities and details of composite
systems (a "9" in the emission designator). It might
also .include such items as the characteristics of inter­
ference or noise suppression devices or unique signal
processing techniques such as phase lock loops, opti­
cal correlators, etc. Any technical limitations integral
to the equipment, which limit its performance over
the frequency range or the use of specified emissions
should be explained.

Instructions for Completing Antenna Characteristics
Form (NTIA-35)

Security Classification-This form will be classified
in accordance with appropriate agency security direc­
tions. Downgrading instructions will be indicated·.
The items or relationship of items which mak~ this
completed for111 classified will be stated in the re..
marks section, e.g., "The association of the frequency
range and the equipment nomenclature are classi­
fied---." Alternatively the classification may be
indicated by a (U), (C) or (5) alongside each item as
appropriate.

1. Enter the government assigned alphanumeric
equipment designation. Use the official designation as
it appears or will appear on the nameplate .of the
antenna, e.g., AT197.

If a government nomenclature has not been des..
ignated, enter .the manufacturer's model number, e.g.,
D56558_

If neither a government nomenclature nor a man­
ufacturer's··model number has. been designated, enter· a
short descriptive title, e.g., ATS-6 telemetry antenna.

1(a). Enter the manufacturer's name. In those
cases where a government nomenclature has not been
entered in Item I, this item is mandatory.

2. Enter the system nomenclature. The system
nomenclature is defined as that nomenclature which
has been assigned to a combination of equipments,
e.g., AN/GRC-27.

3. Enter the generic name or describe general
technical featutes, e.g., Horizontal log periodic; Cas­
segrain with polarization twisting, omnidirectional. In­
clude the antenna dimensions in meters when availa­
ble.

4. Enter the range of frequencies for which it is
designed. Indicate units used, e.g., kHz, MHz, etc.

5. Enter the polarization; if citcular, indicate
whether it is left or· right hand.

6(a). Enter ·the maximum gain in dB above iso­
tropic.

6(b). Enter the maximum gain of the first major
side lobe in dB above isotropic and the angular dis­
placement from the main beam.

7(a). If this antenna scans, enter the type of scan­
ning, e.g, vertical, horizontal, vertical and horizontal,
etc..

7(b)(1). Enter the maximum elevation angle in
degrees that th~ antenna can scan.

(2)..Enter the minimum elevation angle in de-
grees that the antenna can scan.

(3)~ Enter the scanning rate in scans per
minute.

7(c)(I). Enter the angular scanning range of the
sector scanned in degrees.

(2). Enter the· scan rate in scans per minute.
8(a)(b). Enter the 3 ·dB beamwidth in degrees.
9. Use this. item to describe any unusual charac­

teristics· of the alltenna~ particularly as they relate the
assessll1entof electromagnetic compatibility. Use this
item to amplify or clarify items 1 through 8.

Radiation diagrams should be attached if
available.

•
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FURM NTIA·33
16831

1. Nomenclature/\4odel No.

2." System Nomericlatu're

4.' Tuning Range

6. RF,Channeling Capability

8. Emission Drsig;nalor'(s)

Agency No.

U.S, DEPARTMENT OF COMMERCE
NAT10NAl TELECOMMUNICATIONS AND

INFORMATION ADMINISTRATION

TRANSMITTER EQUIPMENT CHARACTERiSTICS

la. Manufacturer's Name

3. Transmitter Type

5. Method of Tuning

7. Frt'qut'lH'y Stahility

9. Emission Bandwidth

o Calculated o Measured

10. Filter employed:

DLowPass

DHigh Pass

o Band Pass

ONone

11. Maximum Bit Rate

13. Pre Emphasis

DYes DNo

15. Power

(a) Carrier

(b) Mean

(c) Peak Envelope

17. Ou tpu t Devi ce

18. Spurious Level

20. FCC Type Acceptance No.

21. Remarks:

-3dB _

- 20 dB ....~-------------

.... 40dB _

~60 dB -'-

Occupied Bandwidth -:..,; (DOD)

12. Maximum Modulation Frequenc'y

14. Deviation Ratio

16. Pulse Characteristics

(a) Rate

(b) W~dth

(c) Rise time

(d) Fall time

(e) Compression Ratio

19. Harmonic'Level

(a) 2nd

(b) 3rd

(c) Other

USCOMM-()C 83 "'03'
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FOR~ NTIA-34
16831

1. Nomenclature'Model Number

2. System Nomenclature

4. Tuning Range

6. RF Channeling Capability

8. Emission DesignalOr(s)

Agency No.

u.s. O~PARtMeNT OF COMMERC~
NATIQNAL TELECOMMUNICATIONS AND

INFORMAlION AOMINISTRAliON

RECEIVER EQUIPMENT CHARAC1·ERISTICS

la. Manufacturer's Name

3. Receiver Type

5. Method of Tuning

7. Frequen~y Stability

9. RF SelectiVity

10. IF Selectivity

(a) -3 dB

(b) .... 20 dB

rJ Calculated

(a) -3 d8

(b) ....20 dB

(e) -60 dB

U Measured

(cj -60 dB

11. Maximum Bit Rate

1~. De-emphasis Available

(d) Type o( preselection used

12. Maximum Post Deteqtion Frequency

14. Minimum Post Detection Frequency

=:J Ves

15. IF Frequency

:JNo

16. Sensitivity

17. Oscillator Tuned
(a)

Above tuned frequency

Below tuned bequenty

Either above or below
tuned frequency

18. Spuriou,s Rejection

20. Remarks

:-1
...... .J

......,
--.J

(b) Ctiteria

19. (mace Rejection
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f 'f,\, NTIA- 35
./1 H.l

1. Nomenclature 'Modt>l Number

2. System Nomenclature

4. Frequency Range

6. Ga-in

(a) Main Beam

(b) Side Lobe

8. Beamwidth

~a) Horizontal

• (b) Vertical

9. Remarks

Agency No.

US DfPARTMENT OF COMM::RCE
'\Jf\ 11l INAl 'll t U JMMUNICA T10NSAr>lO

Ir\JH lRl\llf\ liON ADMINISTHA IIn\l

ANTENNA EQUIPMENT CHARACTERISTICS

3. Type

5. Polarization

7. Scan Characteristics

(a) Type _ ......... ........."""--........................,----

(b) Vertical Scan

(1) Max. Elev. .......- _

(2) Min. Elev. ~---'----- -

.-
(3) Scan Rate _'"-----'__--_-----

(c) Horizontal Scan

(1) Sector Scanned ......- _

(2) Scan rate ~-_........--__-------
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U.S. DEPARTMENT OF COMMERCE
NAT'L. TELECOMMUNICATIONS AND INFORMATION ADMINISTRATION
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