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CHAPTER 10

Procedures for the Review of Telecommunication Systems for Frequency
Availability, Electromagnetic Compatibility (EMC), and Telecommunications
Service Priority for Radiocommunications (TSP-R)

10.1 GENERAL

10.1.1 Avoiding Interference

Government agencies planning the use of, conducting experiments relating to, or developing and pro-
curing telecommunication systems requiring the use of radio frequencies shall take all reasonable mea-
sures to ensure that such systems will neither cause nor receive harmful interference to or from other
authorized users when placed in their intended operational environments. In planning telecommunication
systems within the scope of this procedure, Government agencies shall develop systems for operational
use in accordance with the applicable portions of the National Tables of Frequency Allocations and the
provisions of this Manual, unless an exception is recommended by the Spectrum Planning Subcommittee
(SPS) and approved by NTIA.

10.1.2 Satisfying OMB Circular A-11

OMB Circular No. A-11 specifies in Section 34.1: “you must obtain a certification by the National
Telecommunications and Information Administration, Department of Commerce that the radio frequency
required is available before you submit estimates for the development or procurement of major communi-
cations-electronics systems (including all systems employing space satellite techniques)”. NTIA certifica-
tion of spectrum support can be obtained using the procedures in this chapter. The matter of preparation
and submission to OMB of budget estimates for Government systems is covered in Section 8.2.5.

10.1.3 SPS Review of New Systems

To assist Government agencies in meeting the above responsibilities 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 telecom-
munication systems and subsystems by the SPS, at a number of the stages of their evolution, prior to the
assignment of frequencies. Such review will, as appropriate, require an examination of the existing sys-
tems in the frequency band(s) being considered.

10.1.4 Administering the TSP-R System

Executive Order 12472, April 3, 1984, specifies in Section 2 (c)(3) that: “The Director of the Office
of Science and Technology Policy or his designee shall advise and assist the President in the administra-
tion of a system of radio spectrum priorities for those spectrum dependent telecommunications resources
of the Federal government which support national security or emergency preparedness functions.” As the
designee, NTIA with advice from the Emergency Planning Subcommittee (EPS) shall perform the forego-
ing responsibility. As part of its review of systems’ TSP-R designations, the EPS shall consider potential
EMC war emergency conflicts between systems within the US&P.

10.1.5 FCC Participation

Full participation of the FCC in these procedures, for the review of Government systems intended for
operation in bands of mutual Government/non-Government interest, occurs through the normal FCC liai-
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son representation on the IRAC and its subcommittees.
10.2 DEFINITIONS

10.2.1 Telecommunication System

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

-- a space station and its associated earth stations for provision of meteorological information;

-- a combination of aeronautical stations for communication 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.

10.2.2 Telecommunication Subsystem

A telecommunication subsystem, for the purpose of this procedure, is a combination of facilities, sta-
tions, or circuits intended to provide telecommunication support to a broader functional telecom-
munication entity (e.g., the surveillance portion of an air defense system or an avionics package of a
nomenclatures aircraft).

10.2.3 Major Terrestrial System or Subsystem

A major terrestrial system or subsystem is a telecommunication 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 spectrum 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.

10.2.4 Major Modification

A major modification is any change of the technical or operational characteristics of an existing
telecommunication 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.

10.2.5 System Review

The system review is a procedure used by the SPS to develop recommendations on behalf of the IRAC
for the Deputy Associate Administrator, Office of Spectrum Management of NTIA, regarding certifica-
tion of spectrum support for telecommunication systems or subsystems coming within the scope of this
chapter (see Part 10.2). A system can be reviewed at four stages as it matures into an operational status.
These are:

1. Stage 1, Conceptual: The initial planning effort has been completed, including proposed fre-
quency bands and other available characteristics;

2. Stage 2, Experimental: The preliminary design has been completed, and radiation, using such
things as test equipment or preliminary models, may be required;

3. Stage 3, Developmental: The major design has been completed, and radiation may be required
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during testing; and
4. Stage 4, Operational: Development has been essentially completed, and final operating con-
straints or restrictions required to assure compatibility need to be identified.

(NOTE: The stages of review are discussed in greater detail in Section 10.4.1.)

10.2.6 EMC War Emergency Conflict

An EMC war emergency conflict will occur when systems that have a war emergency function are
required to operate in the same or overlapping frequency bands at the same location and time.

(NOTE: A potential EMC war emergency conflict may exist between systems with a war emergency func-
tion having the same or overlapping frequency bands.)

10.3 SCOPE OF PROCEDURE

10.3.1 Applicability and Limitations

This procedure is applicable to systems and subsystems as defined in Part 10.2. It shall be limited to:

1. new telecommunication systems or subsystems, and major modifications to existing systems or
subsystems, involving the use of satellites or spacecraft;

2. new major terrestrial systems or subsystems, and major modifications to existing systems or sub-
systems;

3. 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 system cost
or importance, or follow from estimates of unusual potential impact on other spectrum uses.

10.3.2 Experimental Projects

Experimental projects are included in this procedure.

10.3.3 EW/ECM Threat Simulators

EW/ECM threat simulators are generally required by their mission to operate in bands not allocated to
appropriate radio services. Such operations usually utilize special one-of-a-kind or limited sets of equip-
ment. They usually operate at military installations specified in Parts 7.11 and 7.17. Operations are in
accordance with Part 7.14. EW/ECM threat simulator frequency assignments are exempt from the provi-
sions of Chapter 10 of the Manual. This does not preclude the review of EW/ECM threat simulators by
the IRAC.

10.3.4 Individual Stations, Links, or Networks

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 procedure.
Application and plans for such individual stations, radio links, and services will be reviewed by the SPS
only upon direct referral for cogent reasons such as given in subsection 10.3.1.3.

10.3.5 Individual Components

An individual component of a system or subsystem, as defined in Part 10.2, will normally not be con-
sidered for the purpose of this review procedure.
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10.3.6 Government Use of the Band 22(0-222 MHz

Nationwide systems using the 2 designated, exclusive Government nationwide 5-channel blocks and
local systems operating on the channels shared with non-Government users in the band 220-222 MHz are
included in this procedure. Detailed equipment characteristics of systems that have been type-accepted by
the FCC or already received by the SPS will normally not be considered for the purpose of this review
procedure. However, a list of all base stations (geographic coordinates when known and site names), with
antenna heights, effective radiated power, and dates of construction and bringing into use for each nation-
wide and non-nationwide system shall be provided to the Spectrum Planning Subcommittee for review.
Justification of any implementation dates more than 1 year after the requested date of Stage 4 Certification
of Spectrum Support should be included for non-nationwide systems.

10.3.7 Non-Licensed Devices

Federal policy for non-licensed devices is covered in Sections 7.8 and 7.9 and such devices will nor-
mally not be considered for the purpose of this review procedure. Plans or proposals to operate non-
licensed devices in space, however, shall be submitted to the SPS for record (this information should be
submitted via a short memorandum and include the frequency bands, Part 15 FCC ID number if applica-
ble, and how the equipment will be used). Agencies can request that information on a non-licensed
device, regardless of whether it is to be used in a terrestrial application or in space, shall included a justi-
fication for SPS consideration of such a device.

10.4 STAGES OF REVIEW AND SCHEDULING

10.4.1 Stages of Review

1. Stage 1, Conceptual: Certification of spectrum support for telecommunication systems or subsys-
tems at Stage 1 provides guidance on the feasibility of obtaining certification of spectrum support at sub-
sequent stages. Those systems or subsystems that have a major impact on spectrum usage as defined by
the user agencies, IRAC, or NTIA, especially those that use new technological concepts or use existing
technology in significant new ways, should be submitted. The guidance provided will indicate any modifi-
cations, including more suitable frequency bands, necessary to assure conformance with the Tables of
Frequency Allocations and the provisions of Chapter 5.

2. Stage 2, Experimental: Certification of spectrum support for telecommunication systems or sub-
systems at Stage 2 is a prerequisite for NTIA authorization of radiation in support of experimentation for
systems that are subject to these procedures (see Part 10.2). It also provides guidance for assuring
certification of spectrum support at subsequent stages. Certification at Stage 2 may be requested for test
equipment, modified operational equipment, or initial design models that can be used to determine which
of several frequency bands or which of several proposed equipment configurations should be selected for
continued investigation.

3. Stage 3, Developmental: Certification of spectrum support for telecommunication systems or sub-
systems at Stage 3 is a prerequisite for NTIA authorization of radiation in support of developmental test-
ing 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 intended frequency band will normally have been deter-
mined and certification at Stage 3 will be required for testing of proposed operational hardware and
potential equipment configurations.

4. Stage 4, Operational: Certification of spectrum support for telecommunication systems or subsys-
tems at Stage 4 is a prerequisite for NTIA authorization of radiation from a station with an operational
station class (i.e., other than experimental) for systems that are subject to these procedures. Tracking,
telemetry, and telecommand operations for satellite networks shall have NTIA Stage 4 certification of
spectrum support before the launch of the spacecraft (see Section 8.2.53). Stage 4 certification provides
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restrictions on the operation of the system or subsystem as may be necessary to prevent harmful interfer-
ence.

10.4.2 Scheduling of Reviews

Systems or subsystems falling within the scope of this chapter 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 submission to SPS. The submitter shall consider this time period and the provision of
subsection 10.5.3.1 requiring the FAS to withhold frequency assignments until the assignment particulars
conform to the spectrum support guidance. For space systems, the submitter shall also consider the time
requirements for international processing of advance publication, coordination, notification, and agree-
ment documents.

10.5 RESPONSIBILITIES

10.5.1 Spectrum Planning Subcommittee (SPS)

1. In its system reviews, the SPS shall give consideration to:

a. system compliance with prevailing spectrum management policy, allocations, regulations, and
technical standards (Government, National, and International);

b. the predicted degree of EMC between the proposed system and the electromagnetic environment;
and,

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

2. Upon assessment of a proposed system or subsystem, considering these criteria and any other per-
tinent factors, the SPS will make recommendations with supporting documentation to NTIA with an infor-
mation copy to the IRAC, for:

a. approval of spectrum support for the system at its proposed stage of development, without quali-
fication; or

b. approval of spectrum support subject to stated limitations or to modification of the proposed sys-
tem; or

c. approval of spectrum support subject to limitations or modifications to systems already in the
band; or

d. approval of spectrum support subject to submission of information for advance publication,
agreement of affected foreign administrations, notices for coordination, and notification of fre-
quency assignments for unclassified space systems, as appropriate, under the provisions of Arti-
cles 5, 9 and 11 of the ITU Radio Regulations; or

e. disapproval of spectrum support.

3. The SPS will refer cases when the affected agencies are unable to reconcile specific points of
potential EMC conflict to the IRAC for resolution.

10.5.2 Space Systems Subcommittee (SSS)

1. The SSS shall review the data furnished by Government agencies regarding the advance publica-
tion, agreement with affected administrations, and coordination and notification of frequency assignments
for space telecommunication systems under the provisions of Articles 5, 9 and 11 of the ITU Radio
Regulations. The SSS shall give consideration to:

a. the conformance of the system to the provisions of the ITU Radio Regulations and applicable
Radiocommunication Bureau (BR) Circular Letters;

b. the identification of those countries from whom agreement must be obtained under the provisions
of the ITU Radio Regulations; and
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c. the identification of those countries with whom the system must be coordinated under the provi-
sions of the ITU Radio Regulations.

2. The SSS shall also review the correspondence furnished by the Radiocommunication Bureau (BR)
and by other countries regarding proposed space telecommunication systems in accordance with the ITU
Radio Regulations. The SSS will estimate the impact of foreign space systems on existing and planned
Government space and terrestrial telecommunication systems and will develop appropriate replies.
Information regarding foreign space systems that operate in bands shared with U.S. terrestrial stations
will be furnished to the SPS for comment when it is appropriate.

3. Documents which have been approved by the SSS shall be coordinated with the Deputy Associate
Administrator, Office of Spectrum Management, and provided to the FCC Liaison Representative for
transmittal to the Radiocommunication Bureau (BR) and any concerned foreign countries.

10.5.3 Frequency Assignment Subcommittee (FAS)

1. The FAS shall not recommend the assignment of frequencies to stations in systems that are subject
to these procedures until notice is received that frequency support for the system has been certified. The
particulars of the assignments shall conform to the terms of the system approval. Assignment applications
for such stations received in the FAS prior to system review shall be tabled until the appropriate stage of
the system review procedure has been completed. The FAS shall inform the SPS of this action.

2. The FAS may recommend frequency assignment action for (a) additional stations and (b) the mod-
ification of assignments to stations in existing systems or systems approved under this procedure, pro-
vided the operations resulting from the assignment action will have only minor local effect upon the elec-
tromagnetic environment.

3. 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 cognizant agency, be completed prior to assignment action.
Any matters that cannot be resolved, and those applications for which approval could result in major
effects on the future use of the frequency band concerned, shall be referred to the IRAC.

10.5.4 Technical Subcommittee (TSC)

The TSC and its working groups shall provide information from the ongoing programs in standards,
criteria for spectrum sharing, propagation, trade-offs among telecommunication 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 identified by the IRAC
for support of EMC reviews underway and expected in accordance with these procedures.

10.5.5 Emergency Planning Subcommittee (EPS)

The EPS shall:

1. Take note of the Telecommunications Service Priority for Radiocommunications (TSP-R) as
determined by a department or agency for each of its systems supporting national security emergency pre-
paredness (NSEP) functions approved under the provisions of this chapter.

2. Consider the war emergency function, the telecommunication system or systems which is or are
to support the function, and the priority designated by the agency in relation to the function. Consider-
ation of an agency-designated TSP-R is intended only to ensure consistency of TSP-R criteria interpreta-
tion. An assessment of the designated TSP-R in relation to other systems or functions of the submitting
agency or those of other departments or agencies is not appropriate.

3. Incorporate the approved NSEP systems and their spectrum requirements and TSP-Rs into its
recommendations to NTIA with an information copy to the IRAC. Upon receipt, NTIA shall annotate the
NTIA Emergency Readiness Plan for Use of the Radio Spectrum (ERP).
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10.5.6 Government Agencies

Agencies will participate in the application of these procedures in the IRAC and its subcommittee and
shall provide information needed for the system review as specified in Parts 10.7 and 10.8. Additional
information is required for trunked land mobile, conventional land mobile, and Ultra-wideband (UWB)
systems as set forth in Sections 10.9, 10.10, and 10.11 respectively. The requirements of Section 10.11
do not apply to systems such as radars, fixed, and fixed satellite systems with bandwidths greater that 500
MHz that are operated in bands that have been allocated sufficient bandwidths for such intended opera-
tions (e.g. 71-76 GHz, 92-95 GHz).

10.5.7 National Telecommunications and Information Administration (NTIA)

1. NTIA will review the information submitted by the EPS in regard to apparently-incompatible
NSEP spectrum requirements and determine the best means of reconciliation. Each agency involved will
be notified of this determination.

2. Should one or more agencies object to the proposed NTIA reconciliation described in subsection
10.5.7.1, the agencies will report the basis for the objection to NTIA. NTIA will review the objection and
attempt a final reconciliation. If the proposed reconciliation remains unacceptable to the agencies
involved, the matter may be referred to the Office of Science and Technology Policy (OSTP) for its
decision. The decision of the OSTP will be disseminated to the agencies involved and noted in the ERP.

3. NTIA will review the information submitted by the EPS in regard to apparently-inappropriate TSP-
R and determine the best means of reconciliation. Each agency involved will be notified of this determina-
tion.

4. Should NTIA and the department or agency that submitted an apparently-inappropriate TSP-R con-
clude that the designated TSP-R is in fact appropriate or another TSP-R designation is mutually agreed to,
NTIA shall notify the EPS of the finding. If no agreement can be reached that is acceptable to the submit-
ting department or agency, the matter may be referred to OSTP for its decision. The decision of the
OSTP will be disseminated to the agency involved and noted in the ERP.

10.6 EMC ANALYSIS SUPPORT

10.6.1 General

1. In reviewing and assessing the EMC and frequency availability aspects of proposed tele-
communication systems, as defined herein, the SPS shall depend upon system and equipment characteris-
tics data submitted by the proposing agency and upon available environmental information.

2. 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 information among the agencies that may provide EMC analysis
support to the subcommittee.
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3. The SPS will be supported by NTIA and may refer to NTIA, as appropriate, system proposals for
evaluation and recommendations regarding:
a. compliance with prevailing standards and sharing criteria;
b. predicted degree of EMC with the environment;
c. relative efficiency in the use of the radio spectrum by the proposed system;
d. system modification or alternatives, including modifications to stations already operating in the
band(s) in question, where appropriate; and
e. technical solutions for systems having conflicting spectrum requirements within the US&P.
4. The SSS will be supported by NTIA and may refer to NTIA, as appropriate, U.S. and foreign
space system proposals for evaluation and recommendations regarding:
a. conformance to applicable national and international rules and regulations;
b. predicted degree of EMC with the environment; and
c. system modifications or alternatives, including modifications to stations already operating in the
band(s) in question, where appropriate.
5. The EPS will be supported by NTIA and may refer to NTIA, as appropriate, NSEP system propos-
als for evaluation and recommendations regarding technical solutions for potential EMC NSEP conflicts
within the US&P.

10.6.2 Types of Analysis

1. Types of analysis will vary from a determination of gross impact on the spectrum to detailed EMC
analysis. The level and complexity of analysis must depend on the quality of the data available at the var-
ious stages of system development.

2. In analyses leading to certification of spectrum support at Stage 1, Conceptual, much of the system
data will be estimated, only gross calculations may be achievable for a general evaluation of spectrum
impact that will be subject to adjustment during later stages. The system will be reviewed in conformance
to International and National Allocation Tables. In addition, checks will be made against existing stan-
dards and sharing criteria, comparison will be made with known similar systems, and spectrum efficiency
will be considered.

3. In analyses leading to certification of spectrum support at Stage 2, Experimental, the foregoing
types of analysis will be applied where appropriate with more specific EMC analysis against a typical
environment being added where experimental testing of technically defined equipment is involved.
Recommendations for changes to equipment characteristics and contemplated operational employment/
deployment will be provided, where appropriate. Calculations required in connection with national and
international space coordination procedures in accordance with the methods of Appendices 7 and 8 of the
ITU Radio Regulations will be performed to the extent practicable.

4. In analyses leading to certification of spectrum support at Stage 3, Developmental, more detailed
EMC analyses will be performed, using measured data from experimentation when available. Appropriate
recommendations as to equipment characteristics and/or operational employment/deployment will be
developed. Calculations in connection with national and international space system coordination proce-
dures will be performed or updated as appropriate.

5. In analyses leading to certification of spectrum support at Stage 4, Operational, detailed EMC anal-
yses will be updated, as required, to include consideration of frequency assignments for specific system
deployment. Appropriate recommendations as to equipment characteristics and/or operational limitations
will be provided.

10.6.3 Prototype EMC Testing

When the results of EMC analyses so indicate, prototype EMC tests may be required as an input to
the determination of spectrum availability and electromagnetic compatibility.
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10.7 GENERAL DATA REQUIREMENTS

10.7.1 Minimum Data Required

Government agencies shall provide data, as appropriate and categorized below, to the SPS for review
at the various stages as systems mature, in accordance with the provisions of this chapter. All of the spec-
ified categories of data that are appropriate to the system under review are required for Stages 2, 3, and
4. While no specific minimums of data are specified for a Stage 1 review, beyond the guidance provided
under the various categories below, agencies should provide sufficient data to allow determination of
conformance with Allocation Tables and, for space systems, conformance with power flux density limita-
tions.

10.7.2 Submission of Additional Data

The SPS may request the submission of additional data or data estimates during the course of its sys-
tem review, or may endorse direct contact between the EMC analysis support agency (NTIA or other)
and the requesting agency for development of data estimates.

10.7.3 Upgrading of Data Previously Provided

Agencies proposing new systems shall be responsible 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 operational configurations.

10.7.4 Changes to Submissions

Between the time an agency submits a system to the SPS for review and prior to its NTIA approval,
changes or additions to the system characteristics may occur. If these changes are easily correctable, they
will be inserted by NTIA in the agency's original submission document. If the changes are more exten-
sive, the submitting agency will revise the affected forms and submit them to NTIA for incorporation in
the original submission document. The purpose of this procedure is to ensure that the latest available data
is included in the final NTIA system review package. All changes will be reviewed by the SPS before its
recommendations to NTIA are finalized.

10.7.5 Selective Upgrading of Data

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.

10.8 SPECIFIC DATA REQUIREMENTS

Requests for system review shall contain the following (this data may be provided in the alternate for-
mat specified in Department of Defense Form DD 1494):

10.8.1 Cover Letter

The cover letter shall contain 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 meteorological data using satellite techniques; transmission of
radar data for air traffic control; remote control of ATC radars).

3. Information Transfer Requirement: Submit for all stages the required character, quantities, data
rates, and circuit quality/reliability.
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4. Estimated Termination Date (where applicable).

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 spectrum-related decisions must be made relative to system
planning, development, procurement, and employment.

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

8. Replacement Information: ldentify the existing system(s) and associated frequency assignments
to be replaced by the proposed system, where applicable.

9. Out-of-Band Operations: Submit a justification for any telecommunication system or subsystem
that does not operate in accordance with the applicable Tables of Frequency Allocations as required by
Section 10.1.1, and details of how operations on a noninterference, unprotected basis are 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. NSEP Function: A statement as to whether the proposed system, if it becomes operational, will
support a NSEP function.

10.8.2 Attachment 1.7.2

Attachment 1 to the cover letter shall provide line diagram(s) showing the links, direction of transmis-
sion, and frequency band(s).

10.8.3 Attachment 2 -- For Space Systems

1. Stage 1 and 2 Requirements:

a. Satellite orbital characteristics (longitude for geostationary satellites, and apogee, perigee, and
inclination for non-geostationary satellites).

b. Satellite transmitter maximum spectral power density for each transponder.

c. Earth station locations (city, state, and coordinates) within the US&P, and frequencies or fre-
quency bands used at each.

2. Stage 3 Requirements -- For Each Earth Station Transmitter and Receiver Site:

. Frequencies or frequency bands and satellites accessed.

. Coordinates.

. Emission designator for each frequency or frequency band.

. Maximum spectral power density and output power for each frequency or frequency band.

. 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).

3. Stage 3 Requirements -- For Each Space Station Transmitter and Receiver:

a. Frequency or frequency bands and cooperating 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

f

o 00 o

. Receiver noise temperature.
. Transmitter antenna pattern (only if PFD limits are exceeded).
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4.Stage 4 Requirements: In addition to satisfying all Stage 3 requirements, the following data items
are required for each earth station:

a. Horizon elevation angle diagram.
b. Antenna altitude above ground.

5. The format for providing these data is left to the discretion of each agency. However, for unclassi-
fied space systems which have not been waived from the requirements of international registration as
described in Part 3.3, similar information must be prepared in specific formats and submitted to the SSS
in accordance with instructions in Part 3.3. The data required by the SSS to satisfy the specifications in
Appendix 4 of the ITU Radio Regulations for:

a. Advance Publication 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; and,

b. Coordination and Notification data shall be submitted at the same time as Stage 3 system review
requests, and may be used in lieu of the Attachment 2 data for Stage 3 and 4 system review
requests. If any of the frequency bands proposed for the satellite network or system are subject
to coordination under the ITU Radio Regulations, the simplified advance publication information
for those bands, as set forth in Sub-Section IB of Article 9 of the Radio Regulations, cannot be
used in lieu of Attachment 2 data. In those cases where the simplified advance publication infor-
mation is required by the ITU, the simplified information as well as the Attachment 2 data must
be submitted.

10.8.4 Attachment 2 -- For Terrestrial Systems (all stages)

The following information may be included in the line diagram submitted as Attachment 1 above, if
desired:

1. Station class(es),

2. Number of units (for mobile systems),

3. Station locations and/or areas of operation, as appropriate (geographical coordinates required for
Stages 2, 3, and 4),

4. Frequency requirements (i.e., band(s) or discrete frequencies required, bandwidth and emission
designators, and netting information, where appropriate),

5. Proposed date of activation.

10.8.5 Attachment 3 -- Related Analysis 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 pre-
viously provided to the IRAC/SPS, including references to previous system reviews of the same system
or its predecessors.

10.8.6 Attachment 4 -- Equipment Characteristics

1. Submit completed forms NTIA-33, NTIA-34, and NTIA-35 for each equipment (transmitter,
receiver, antenna) 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 characteristics.

2. NTIA forms need not be submitted for equipment whose required characteristics have been previ-
ously provided to the SPS or which are contained in the Equipment Characteristics File. In such cases,
indicate in Attachment 4 the Government nomenclature or manufacturer's model number of such equip-
ment.
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3. Instructions for the completion of the NTIA forms are contained in Sections 10.8.7 through 10.8.9
below.

10.8.7 Instructions for Completing the Transmitter Characteristics Form (NTIA-33)

1. Security Classification: This form will be classified in accordance with appropriate agency security
directions. Downgrading instructions will be indicated. The items or relationship of items which make
this completed form classified will be stated in the remarks section (e.g., “The association of the fre-
quency range and the equipment nomenclature are classified ”). Alternatively the classification
may be indicated by a (U), (C), or (S) alongside each item as appropriate.

2. Item 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 designated, enter the manufacturer's model number (e.g., MTT 502). If neither a Govern-
ment nomenclature nor a manufacturer's model number has been designated, enter a short descriptive title
(e.g., ATS-6 Telemetry Transmitter).

3. Item la: Enter the manufacturer's name. In those cases where a Government nomenclature has not
been entered in Item 1, this item is mandatory.

4. Item 2: Enter the system nomenclature. The system nomenclature is defined as that nomenclature
which has been assigned to a combination of equipment (e.g., AN/GRC-27).

5. Item 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, Communica-
tions AM, FM, etc.).

6. Item 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.).

7. Item 5: Enter the method of tuning (e.g., continuous, fixed, crystal synthesizer, etc.).

8. Item 6. Enter the total number of channels, frequency of the lowest channel, frequency of the high-
est 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 hopping capability).

9. Item 7: Enter the maximum departure of a transmitter from its tuned frequency, after normal war-
mup time has been allowed. Express in parts per million for all emission types, except single sideband
which shall be expressed in Hertz.

10. Irem 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.

11. Item 9: For all transmitters except HF SSB, enter the emission bandwidths for which the transmit-
ter is designed at the -3, -20, and -60 dB levels. The bandwidth at -40 dB shall also be entered for pulse
radar transmitters. The emission bandwidth is defined as that appearing at the antenna terminals, and
includes any significant attenuation contributed by filtering in the output circuit or transmission line. Val-
ues of emission bandwidth specified should be indicated as calculated or measured by checking the appro-
priate block. Indicate units used (e.g., kHz, MHz, etc.). For spread spectrum, frequency hopping, dop-
pler techniques, etc., enter full details in Item 21, Remarks. For HF SSB transmitters, provide three plots
of the emission spectrum using the measurement method described in Annex M, Section 2.1.1. These
plots should be made at the transmitter frequencies of 3 MHz, 12 MHz, and 28 MHz.

12. Item 9(a): Occupied bandwidth is defined as the frequency 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.)

13. Item 10: Check the appropriate block to indicate the absence of or the type of filter employed. The
characteristics of the filter shall be provided in Item 21.

14. Item 11: Enter the maximum information bit rate for digital equipment, in bits per second. If
spread spectrum is used, enter the bit rate after encoding.
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15. Item 12: For frequency or phase modulated transmitters, enter the maximum modulation or base-
band frequency. This frequency is assumed to be the frequency 3 dB on the high-frequency side of the
modulator response curve. Indicate the units used (e.g., Hz, kHz, etc.).

16. Item 13: For frequency or phase modulated techniques, check the appropriate block to indicate
whether pre-emphasis is available.

17. Item 14: For frequency or phase modulated transmitters, enter the deviation ratio computed with
the formula:

Deviation Ratio = Maximum Frequency Deviation
Maximum Modulation Frequency

18. Irem 15: Enter the power delivered to the antenna terminals in (a) carrier power for A3E sound
broadcasting in the broadcasting service, (b) mean power for all other amplitude modulated emissions
using unkeyed full carrier, and for all FM emissions, and (c) peak envelope power for all classes of emis-
sion other than those referred to in (a) and (b) above, including A3F television and all pulsed emissions.

19. Item 16: For pulse modulated transmitters:

a. Item 16(a): Enter the pulse repetition rate in pulses per second.

b. Item 16(b): Enter the pulse width at the half voltage levels in microseconds.

c. Item 16(c): Enter the pulse rise time in microseconds. This is the time 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. Item 16(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.ltem 16(e): Enter the maximum pulse compression ratio, if applicable.

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

21. Item 18: Enter the maximum value of spurious emissions (dB) which occur outside the -60 dB
point on the transmitter fundamental emission spectrum (Item 9) and do not occur on a harmonic of the
fundamental frequency.

22. Item 19: Enter the harmonic level relative to fundamental in -dB of the 2nd and 3rd harmonics.
Enter in Item 19c the relative maximum level in +dB of all harmonics above the 3rd.

23. Item 20: Enter the FCC Type Acceptance Number if this transmitter has been type accepted by the
FCC.

24. Item 21: Use this space to amplify any of the information provided above. Particular emphasis
should be placed on a thorough explanation of the emission characteristics. This information might
include equipment multiplexing capabilities and additional details of composite systems (a “9” in the
emission designator). If spread spectrum is utilized, describe in detail. This item should be used to pro-
vide additional information which may be useful in assessing the electromagnetic compatibility of this
equipment. Technical limitations integral to the equipment which limit its performance over the frequency
range, the use of specified emissions, or radiated power should be explained. For devices capable of auto-
matically hopping frequency, indicate whether channels or band segments may be locked out.

10.8.8 Instructions for Completing the Receiver Characteristics Form (NTIA-34)

1. Security Classification: This form will be classified in accordance with appropriate agency security
directions. Downgrading instructions will be indicated. The items or relationship of items which make
this completed form classified will be stated in the remarks section (e.g., “The association of the fre-
quency range and the equipment nomenclature are classified 7). Alternatively the classification
may be indicated by a (U), (C), or (S) alongside each item as appropriate.
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2. Item 1: Enter the Government assigned alphanumeric equipment designation. Use the official des-
ignation as it appears or will appear on the nameplate of the receiver (e.g., 2278). If a Government
nomenclature has not been designated, enter the manufacturer's model number (e.g., NRD 1130BF). If
neither a Government nomenclature nor a manufacturer's model number has been designated, enter a
short descriptive title (e.g., ATS-6 Telemetry Receiver).

3. Item Ila: Enter the manufacturer's name. In those cases where a Government nomenclature has not
been entered in Item 1, this item is mandatory.

4. Item 2: Enter the system nomenclature. The system nomenclature is defined as that nomenclature
which has been assigned to a combination of equipment (e.g., AN/GRC-27).

5. Item 3: Enter the generic class or grouping of the receiver (e.g., Dual Conversion Super Hetero-
dyne Receiver, Homodyne, etc.).

6. ltem 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.).

7. Item 5: Enter the method of tuning (e.g., continuous, fixed, crystal synthesizer, etc.).

8. Item 6: Enter the total number of channels, frequency of the lowest channel, frequency of the high-
est 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 hopping capability).

9. Item 7: Enter the maximum departure of a receiver from its tuned frequency, 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.

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

11. Item 9: Enter the RF bandwidths at the -3, -20, and -60 dB levels for all receivers. The RF band-
width includes any significant attenuation contributed by filtering in the input circuit or transmission line.
Values of emission bandwidth specified should be indicated as calculated or measured by checking the
appropriate block. Indicate units used (e.g., kHz, MHz, etc.).

12. Item 10: List the IF bandwidths at the -3, -20, and -60 dB levels for the first IF amplifier. If addi-
tional IF amplifiers are employed, list these levels for second, third IF's in the Remarks section (Item 20).
Indicate units used (e.g., kHz, MHz, etc.).

13. Item 11: For digital equipment, enter the maximum bit rate (bps) that can be used. If spread spec-
trum is used, enter the bit rate after decoding. Describe any error detecting/correcting codes in the
Remarks section (Item 20).

14. Item 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 baseband. Indicate units used (e.g., kHz, MHz,
etc.).

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

16. Item 14: For multichannel FM systems, list the minimum post detection frequency. This fre-
quency is the nominal frequency that is 3 dB down on the low-frequency side of the receiver baseband.
Indicate units used (e.g., Hz, kHz, etc.).

17. Irem 15: Enter the frequency of the first IF. If additional IF's are used, list the frequencies in the
Remarks section (Item 20). Indicate units used (e.g., kHz, MHz, etc.).

18. Item 16(a): Enter the sensitivity in -dBm.

19. Irem 16(b): Specity criteria used. For example: -100 dBm for a 6 dB S/N ratio, -110 dBm for 12
dB SINAD:

Signal + Noise + Distortion
Noise + Distortion

20. Item 16(c): Enter receiver noise temperature in Kelvins or receiver noise figure in dB.
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21. Item 17: Check the appropriate block to indicate the location of the oscillator frequency with
respect to the tuned frequency. If additional oscillators are used (i.e., additional IF stages), indicate the
location of those oscillator frequencies in the Remarks section (Item 20).

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

23. Irem 19: Enter the image rejection in dB. Image rejection is the ratio of the input signal level at
the image frequency required to produce a specified output, to the desired signal level required to produce
the same output.

24. Irem 20: Use this space to amplify any of the information 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 desig-
nator). It might also include such items as the characteristics of interference or noise suppression devices
or unique signal processing techniques such as phase lock loops, optical 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.

10.8.9 Instructions for Completing the Antenna Characteristics Form (NTIA-35)

1. Security Classification: This form will be classified in accordance with appropriate agency security
directions. Downgrading instructions will be indicated. The items or relationship of items which make
this completed form classified will be stated in the remarks section (e.g., “The association of the fre-
quency range and the equipment nomenclature are classified ”). Alternatively the classification
may be indicated by a(U), (C), or (S) along-side each item as appropriate.

2. Item 1: Enter the Government assigned alphanumeric equipment designation. Use the official des-
ignation as it appears or will appear on the nameplate of the receiver (e.g., AT197). If a Government
nomenclature has not been designated, enter the manufacturer's model number (e.g., DS 6558). If neither
a Government nomenclature nor a manufacturer's model number has been designated, enter a short
descriptive title (e.g., ATS-6 Telemetry Antenna).

3. Item la: Enter the manufacturer's name. In those cases where a Government nomenclature has not
been entered in Item 1, this item is mandatory.

4. Item 2: Enter the system nomenclature.

The system nomenclature is defined as that nomenclature which has been assigned to a combination of
equipment (e.g., AN/GRC-27).

5. Irem 3: Enter the generic name or describe general technical features (e.g., Horizontal Log Peri-
odic; Cassegrain with polarization twisting; Omnidirectional). Include the antenna dimensions in meters
when available.

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

7. Item 5: Enter the polarization. If circular, indicate whether it is left or right hand.

8. Item 6(a): Enter the maximum gain in dB above isotropic.

9. Item 6(b): Enter the maximum gain of the first major side lobe in dB above isotropic and the angu-
lar displacement from the main beam.

10. Item 7(a): If this antenna scans, enter the type of scanning (e.g., vertical, horizontal, vertical and
horizontal, etc.).

11. Item 7(b)(1): Enter the maximum elevation angle in degrees that the antenna can scan.

12. Item 7(b)(2): Enter the minimum elevation angle in degrees that the antenna can scan.

13. Item 7(b)(3): Enter the scanning rate in scans per minute.

14. Item 7(c)(1): Enter the angular scanning range of the sector scanned, in degrees.
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15. Item 7(c)(2): Enter the scan rate in scans per minute.

16. Item 8: Enter the 3 db beamwidth in degrees.

17. Irem 9: Use this item to describe any unusual characteristics of the antenna, particularly as they
relate to the assessment of electromagnetic compatibility. Use this item to amplify or clarify Items 1
through 8. Radiation diagrams should be attached, if available.
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Form NTIA-33
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Agency No.

Form NTIA-33
(4/03)

U.S. DEPARTMENT OF COMMERCE
NATIONAL TELECOMMUNICAITONS AND
INFORMATION ADMINISTRATION

TRANSMITTER EQUIPMENT CHARACTERISTICS

1. Nomenclature/Model No.

1.a. Manufacturer’s Name

2. System Nomenclature

3. Transmitter Type

4. Tuning Range

5. Method of Tuning

6. R.F. Channeling Capability

7. Frequency Stability

8. Emission Designator(s)

9. Emission Bandwidth

Calculated Measured

10. Filter employed:

Low Pass
High Pass
Band Pass

None

-3dB

-20 dB

-40 dB

-60 dB

Occupied Bandwidth (DOD)

11. Maximum Bit Rate

12. Maximum Modulation Frequency

13. Pre Emphasis

YES NO

14. Deviation Ratio

15. Power

(a) Carrier

16. Pulse Characteristics

(a) Rate

(b) Mean

(b) Width

(c) Peak Envelope

(c) Rise Time

17. Output Device

(d) Fall Time

(e) Compression

18. Spurious Level

19. Harmonic Level

(a) 2nd

20. FCC Type Acceptance No.

(b) 3rd

(c) Other

21. Remarks
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Agency No.

Form NTIA-34
(4/03)

U.S. DEPARTMENT OF COMMERCE
NATIONAL TELECOMMUNICAITONS AND
INFORMATION ADMINISTRATION

RECEIVER EQUIPMENT CHARACTERISTICS

1. Nomenclature/Model No.

1.a. Manufacturer’s Name

2. System Nomenclature

3. Receiver Type

4. Tuning Range

5. Method of Tuning

6. R.F. Channeling Capability

7. Frequency Stability

8. Emission Designator(s)

9. RF Selectivity

Measured

Calculated

10. IF Selectivity
(a) -3dB

(a) -3 dB

(b) -20 dB

(b) -20 dB
(c) -40 dB

(c) -60 dB
(d) -60 dB

11. Maximum Bit Rate

12. Maximum Post Detection Frequency

13. De-emphasis Available

YES

NO

14. Minimum Post Detection Frequency

15. IF Frequency

16. Sensitivity

(@)

dBm

17. Output Device
Above tuned frequency
Below tuned frequency

Either above or below tuned frequency

(b) Criteria

(c) Noise Temperature Noise Figure

Kelvin dB

18. Spurious Rejection

19. Image Rejection

20. Remarks
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Form NTIA-35

Agency No.
Form NTIA-35 U.S. DEPARTMENT OF COMMERCE
/03) NATIONAL TELECOMMUNICAITONS AND
INFORMATION ADMINISTRATION
ANTENNA EQUIPMENT CHARACTERISTICS
1. Nomenclature/Model No. 1.a. Manufacturer’s Name
2. System Nomenclature 3. Type
4. Frequency Range 5. Polarization
6. Gain 7. Scan Characteristics
(a) Main Beam (a) Type
(b) Side Lobe (b) Vertical Scan
(1) Max. Elev.
8. Beamwidth (2) Min. Elev.
(a) Horizontal (3) Scan Rate
(b) Vertical (c) Horizontal Scan
(1) Sector Scanned
(2) Scan Rate

9. Remarks
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10.9 TRUNKED LAND MOBILE DATA REQUIREMENTS

Trunked system review is based on the need to consider the system as a whole, which is not possible
with the unconnected and separate frequency proposals made to the FAS.

10.9.1 Requests for New Trunked Systems

Requests for spectrum certification of new trunked land mobile systems shall contain the following
information:

1. Operating Location: Provide the city (or other geographic subdivision) and state.

2. Equipment Identification. Provide the manufacturer and model number/name of the equipment.

3. Document Number of Previous Certification: Provide the SPS document number of the NTIA
Certification of Spectrum Support for the system/equipment. (Agencies may obtain this informa-
tion from the SPS Secretary, who maintains a list of approved trunked systems and associated
document numbers.) If the system/equipment has not received NTIA Certification of Spectrum
Support, provide the equipment characteristics identified in Section 10.8.6 as an attachment.

4. System Overview: Provide a line diagram representing the system configuration and method of
connecting multiple sites. Specify if dispatcher uses phone lines or RF to connect to the base/
repeater stations.

5. Coverage Information. Provide the following for each repeater site:

a. Geographical Coordinates: (in degrees, minutes, and seconds)

b. Site Elevation: (in meters above mean sea level)

c. Antenna Height: (in meters above site elevation)

d. Antenna Gain: (in dBi)

e. Transmitter Power: (in watts)

f. Radius of Operation: (in kilometers) or Geographical Plot of Required Coverage Area

6. Frequency Requirements

a. Frequency Band.

b. Number of Channels (Frequency Pairs) Required:

7. Total Number of Users:

8. Target Date for System Activation:

9. Current Frequency Assignment Disposition:

a. Assignments to Be Relinquished: Provide the existing Assigned Frequencies, Agency Serial
Numbers, and Expected Relinquishment Date.

b. Assignments to Be Used by the Trunked System: For each existing frequency assignment that
will be incorporated into the trunked system, provide the existing Assigned Frequencies and
Agency Serial Numbers.

10. Estimated Initial Cost of the System:

11. Separate System Justification: For trunked land mobile systems that are within 30 km of an
existing or planned trunked land mobile system authorized by NTIA, provide the information
required under subparagraph 8.2.48a.

12. NSEP Use: A statement as to whether the proposed system will be used in a national security
emergency preparedness (NSEP) environment.

10.9.2 Requests for Expansion/Additional Channels

Requests for expansion or additional channels for previously certified trunked land mobile systems
shall contain the following information:
1. Document Number of Previous Certification: Provide the SPS document number of the NTIA
Certification of Spectrum Support for the existing trunked system.
2. Additional Frequency Requirements
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a. Number of Additional Channels (Frequency Pairs) Required:
b. Rationale for Additional Channels (Frequency Pairs) (e.g., channel loading, queuing times,
new users).
3. Details of Expansion
a. Additional Repeater Sites: Provide the information listed in Section 10.9.1, paragraphs 5a-5f,
for each additional repeater site.
b. Additional Users: Provide the increase in number of users above the originally submitted num-
ber of users.
4. Target Date for Expansion/Additional Channels Activation:
5. Estimated Cost of this Expansion:
6. NSEP Use: A statement as to whether the proposed expansion or additional channels will be used
in a NSEP environment.

10.9.3 Guidelines Regarding Certification of Spectrum Support for Trunked Systems

1. Certifications of spectrum support for trunked systems with a date of activation exceeding one year
from the date of certification will include a recommendation that record note S321 be applied to the cor-
responding requests for frequency assignment.

2. The SPS, will consider whether record note S321 should be applied to existing frequency assign-
ments for systems not activated within one year from the date of certification.

3. The SPS will review the certification of spectrum support for each trunked system not activated
within five years from the date of certification. Unless the responsible agency submits adequate justifica-
tion for an extension of the activation time limit, the SPS will recommend to NTJA that the certification
and all associated frequency assignments be revoked.

4. Unless otherwise approved by the SPS, telephone interconnects will be limited to one for each five
channels, but no more than three for any size system. A trunked system with telephone interconnect must
have the capability to:

a. “time-out” the length of telephone messages, and

b. control and reduce the number of channels available for telephone interconnect as demand for
dispatch calls increases. For planned expansions of trunked systems, the dedicated use and/or
blockage caused by telephone interconnect will not be considered as the justification for a
request of additional channels.

5. The SPS, when recommending to NTIA that spectrum support be certified for a new trunked sys-
tem, includes in its recommendation the maximum number of channels (frequency pairs) which
may be used by the system. In arriving at this figure, the SPS uses a basis of 100 mobile stations
per channel. For the purposes of determining compliance with trunked system loading require-
ments, the term “mobile stations” includes control (or land) stations as well as vehicular and
portable units.

a. New Systems: A Federal Agency requesting spectrum support for a new trunked system shall ver-
ify that a minimum of 70 mobiles for each channel authorized will be placed in operation within
five years of the date of the certification of spectrum support.

b. Expansion of Existing Systems: The SPS will not recommend approval of any request for expan-
sion of an existing trunked system unless the existing system has a loading level of at least 70
mobile stations per channel.

c. Exceptions: Exceptions to the above loading criteria will be considered by the SPS on a case-by-
case basis. Other factors (for example, the number of required failsoft channels) may be consid-
ered in addition to the criteria described above.

10.10 LAND MOBILE SYSTEM DATA REQUIREMENTS
Certifications of spectrum support for trunked systems with a date of activation exceeding one year.
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An agency choosing to submit a conventional land mobile system for spectrum certification shall, for land
mobile systems that are within 30 km of an existing or planning trunked land mobile system authorized by
NTIA, provide the information required under subparagraph 8.2.48a.

10.11 ULTRA-WIDEBAND SYSTEM DATA REQUIREMENTS

10.11.1 General

1. There are provisions in Parts 7.8 and 7.9 and Annex K of the NTIA Manual for government agen-
cies to operate systems that conform to either the Federal Communications Commission’s rules in 47
CFR Part 15 or those in NTIA Manual Annex K on a non-licensed, non-interference, unprotected basis.
Both 47 CFR Part 15 and Annex K include provisions for non-licensed operation of UWB devices that
can be mass-marketed and operated largely without coordination with existing authorized stations.

2. This section provides guidance for agencies seeking to operate UWB systems that cannot conform
to the 47 CFR Part 15 or Annex K rules for non-licensed operations. Such devices, like the non-licensed
UWRB systems, may only operate on a non-interference, unprotected basis to stations operating in accor-
dance with the allocation tables. Since UWB systems that do not conform to Part 15 or Annex K provi-
sions will require certification of spectrum support, authorization for these UWB systems will be pro-
vided only when the requesting agency provides a suitable analysis and operating restrictions can be made
to ensure compatible operation with existing authorized stations.

3. The requirements of this section do not apply to systems such as radars, fixed, or fixed- satellite
systems with bandwidths greater than 500 MHz that are operated in bands that have been allocated suffi-
cient bandwidth for such intended operations (e.g. 71-76 GHz, 92-95 GHz).

10.11.2 Electromagnetic Compatibility

1. In order to assure electromagnetic compatibility (EMC), agencies responsible for UWB operations
shall:

a. at a minimum, ensure protection of safety-of-life, radionavigation satellite, search and rescue,
satellite uplink, satellite downlink, passive sensing, radio astronomy, and aeronautical radionav-
igation operations.

b. in a timely manner, coordinate with other agencies that may be affected and may include provi-
sions for real-time coordination during the period the UWB system is in operation.

c. immediately suspend such operations upon the request of an affected agency or non-government
entity in the event that the UWB system causes harmful interference to authorized stations.

10.11.3 Request for Spectrum Support

1. All requests for spectrum support of UWB systems that cannot conform to the requirements for
non-licensed operations must initially be submitted at Stage 1, 2, or 3.

2. All requests for UWB systems shall include, in addition to those characteristics requested in NTIA
Forms 33, 34, and 35:

a. a description of the modulation scheme including details of features such as gating, on-off key-
ing, dithering, coding, or any other feature that may affect the spectrum signature of the sys-
tem. The range, rate, or limits of the variation of various parameters is also required;

b. the average power per MHz based on the root mean square (r.m.s.) voltage as a function of
frequency over the -20 dB bandwidth of the emission; and,

c. if the UWB system has data capabilities, the through-put rate.
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10.11.4 EMC Analysis

1. All Stage 1, 2, or 3 requests shall include an analysis demonstrating the system’s degree of EMC
with authorized services in the intended operating bands, adjacent bands, and possible harmonic fre-
quency bands as per section 10.7.1.9 (Out-of-band Operations) and shall specifically include “details of
how operations on a non-interference, unprotected basis are feasible.”

2. In frequency bands subject to footnote US246, the EMC analysis must show that there will be no
impact upon radio astronomy observations and passive sensing operations. Various EMC methods may
include:

a. an analysis showing evidence that the selection of operating locations will ensure protection of
radio astronomy observations and Earth Exploration Satellite Service passive sensing operations;

b. descriptions of design techniques incorporated in the UWB system for protecting radio astron-
omy observations and Earth Exploration Satellite Service sensor operations, such as attenuating
emissions through filtering; or

c. the use of interference levels specified by ITU-R Recommendation RA.769 or SA. 1029 as a
coordination trigger with the radio astronomy and Earth Exploration Satellite Service passive
sensor operations (If the UWB system emission levels are below the interference levels specified
in ITU-R Recommendation RA.769 or SA.1029, coordination is not required. If the UWB sys-
tem emission levels exceed the interference levels specified in ITU-R Recommendation RA.769

or SA.1029! coordination is required.);

3. The analysis shall clearly indicate the equivalent isotropically radiated power (e.i.r.p.) of the sys-
tem expressed as average power per MHz based on the r.m.s. voltage as a function of frequency and also
victim receiver bandwidth, antenna gains, losses, propagation path losses, and the interference criteria of
the victim receiver used in the analysis. For additional information on the details of performing EMC
analyses, see ECAC-TN-78-005 EMC Analysis Handbook, NTIA Special Publication 01-43, and NTIA
Technical Memorandum 04-408.

4. Additional power losses due to “terrain, foliage, or building shielding” or other phenomenon
included in the analysis shall only be applied where it can be clearly demonstrated that such losses will
occur consistently in all plausible operational scenarios. Polarization mismatch losses shall not be consid-
ered in the analysis. Such mismatches are only applicable where both the transmitter and receiver are
fixed, and are within each-others mainbeam.

10.11.5 Measurements

1. All Stage 3 requests must contain a measured spectrum signature to a level at least 20 dB below the
maximum value of the emission level of the system when measured as described herein. Depending on the
magnitude of the emission level, measurement data might be required at even lower levels. (This level is
10 dB below the necessary bandwidth. Measurement to this level is not required for non-licensed devices
since the power levels are generally low enough to be practicably unmeasurable at levels 20 dB below the
maximum emission without specialized measurement equipment with very low noise figures.) The spec-
trum analyzer (SA) (or other suitable measurement instrument) used for the measurements shall have an
r.m.s. detector function. The r.m.s. average field strength of the emission spectrum shall be measured
over the entire -20 dB emission bandwidth with a 1 MHz resolution bandwidth and a video bandwidth
greater than or equal to 1 MHz. Although a video bandwidth setting of 10 times the resolution bandwidth
is generally recommended for this type of measurement, it is recognized that most SAs will typically have
a maximum video bandwidth of 3 MHz and if available should be used. Where practicable, the SA should
have sufficient dynamic range. The averaging time for the r.m.s. measurement is to be 1 millisecond or

1. Copies of ITU recommendations can be obtained at cost from the International Telecommunications Union: http://
WWwWw.itu.int’itu-r/publications/rec/index.asp .
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less. If the UWB system employs pulse gating, in which the transmitter is quiescent for intervals that are
long compared to the pulse repetition interval, all measurements are to be made while the pulse train is
gated on. Peak radiated emission measurements shall be made using a spectrum analyzer with a 3 MHz
RBW and no less than a 3 MHz VBW. The SA should be used in a maximum-hold trace mode. Additional
measurements shall be made in the frequency bands 1164-1240 MHz and 1559-1610 MHz with a resolu-
tion bandwidth of no less than 1 kHz.

2. To the maximum extent possible, the field strength measurements should be performed with the
UWB system under test as it is intended to be used in actual operating conditions. The radiated field
strength measurements must be made using the antenna to be employed with the UWB system under test.
The measurement antenna must be sufficiently broad-band to cover the frequency range of the measure-
ments, and the use of multiple measurement antennas may be required. All measurement antennas must
be accurately calibrated and must demonstrate low phase dispersion over the frequency range of the mea-
surement. The orientation of the measurement antenna shall be varied horizontally and vertically to deter-
mine the point that maximizes the measured field strength.

a. The spectrum to be measured should include at least the fundamental emission and the secondary
lobe regardless of the center frequency. The frequency spectrum shall be measured from the
lowest frequency generated within the UWB system, without going below 9 kHz, up to an upper
frequency defined by adding three divided by the pulse width in seconds to the center frequency
in Hz.

b. A measurement showing the SA noise floor level shall also be included so that it may be clearly
distinguished from the emission spectrum of the UWB system under test.

c. The resultant field strength plots shall indicate the measurement distance.

d. The resultant graphs shall be corrected to account for amplifiers, attenuators, cables, and anten-
nas used in the measurements before the information is submitted.

e. The measured data presented shall be a composite of the maximum measurements of field
strength of both horizontal and vertical polarization at each frequency and indicate the measure-
ment distance.

f. The measured field strength levels should then be converted to e.i.r.p. (i.e. dBm or dBW) that
may be used directly in EMC analyses without further conversion using the following equations:

e.i.r.p.= E, +20 Log (D) -104.8(dBm)
e.lr.p.= E, +20 Log (D) -134.8(dBW)

where
E, is the field strength in dB

D is the measurement distance in meters.

g. The measured data shall be presented in graphical form with sufficient resolution for analytical
purposes and be properly labeled.

(Last Page in Chapter 10)
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