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EXEGUTIVE. SUMARY

The primary objective of this study was the conduct of a survey and
analysis of radio frequency assignments within the continental United States,
for nmmgr@ws frequency bands between 121 Mz and 65 GHz, in order to determine
principal éharacteristics of transmitting equipments. The study consisted

of an in depth survey of current frequency assignment data files, both
government and rnon-government. The results of the survey have been presented
in a narrative form as well as graphically in the form of histograms. The
narrative presentation indicates, for each frequency band, the following

characteristics:

(1) Approximate number of assignments

(2) Geographical distribution

(3) General breakdown of assignment class
(4) Primary users

(5) Emission characteristics

(6) Transmitter power ranges

(7) Antenna characteristics

The histograms indicate the total number of assignments as a function of
frequency and the total assigned power as a function of frequency. Additionally,
the histograms were generated with and withcut inclusion of the experimental
assignments. These analytical results, which will aid NASA in the inter-
pretation of the results of the space Shuttle-borne Electromagnetic Environment

Experiment (EEE), are presented in Section 3 of this study Report.

PRECEDING PAGE BLANK NOT FILMED
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A secondary objective of the study wes the determination of recomeend
genaric analytical techniques which would moat econowically serve the purpose
of determining the lavels of RF snergy expected to be received by the space-
borne radio frequancy experiment. The frequency bands have besn classified
as either (1) deterministic, (2) probabilistic, or (3) non-determinant.

Frequency bands which are classified as deterministic could be handled
by straightforward computer simulation téchniqu&s ir order to detevmine the
expected levels of RF energy which will be received by the EEE exp@ﬁ@ﬁiﬂt at
orbital altitudes. The qualifications vequiked for a band or portion of a
band to be classified in this study as "deterministic" are that use of the
band is primarily for known location, stationary, cperational stations with
known transmitters and antenna characteristics and known pointing elevation
and azimuth angles. Additionally, the number of emitters in the band must
nituda, Of the baris analyzed in the study. only the

following are considered of this nature:

e Portions of the 614-960 MHz band used for UHF-TV channels 21-69.

o Portions of the 7900-7975 MHz band used for microwave line-
of-sight transmissions.

o Portions of the 2655-2690 MHz band used for Instructional
Television Fixed Service (ITFS) operations.

+ For frequency bands which are classified as "non-deterministic" it is
not considered aconomically advantageous to attempt to simulate the expected

levels of RF energy at orbital altitudes. These include:

(1) 806-960 MHz portion of the 614-960 M4z band. Future
use of this band is uncertain, and many changes from

the current usage are expected.
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(2) 2290-2300 MHz portion of the 2200-2300 Mz band. Temporal |
and geographical characteristics of space-to-Earth, non-

geostationary transmissions are uncertain.

energy at orbital altitudes must be through statistical methods. These
bands are classified as “"probabilistic" and include:

In all other frequency bands, determination of expacted levels of RF 1
i
1

o Those with a large number (>1000) of assignments.

o Those with a large percentage of mobile transmitters.

e Bands where detailed antenna pointing direction information
is not available.

o Bands where antenna pointing directions are a function of
time (e.g., search radars).

e Bands where the transmitter duty cycle is both low and nearly

random (i.e., mobile systems).

The approach deemed most economical in conducting a probabilistic analysis
involves assignment of average equivalent noise temperatures to specific
geographical areas (sub-divisions of the U.S.), based upon the specified
power spectral densities (dBW/20 kHz). These noise temperatures would then
be translated to received power at orbital altitude via “average" antenna
coupling levels, In many cases, these levels would be a function of the
elevation angle of the orbital position, as seen from the center of each
geographical sub-division. The result of this type of an analysis would

be maps of "average" received RF energy versus orbital location.
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Additionally, some frequency regions have assignments which are gen~
graphically designated PAC, LANT, USA, and US&P. Thaese usimﬂu are
generally for military operations and way occur at sny location in the
Pacific Ocean, Atlantic Ocean, Continental United States, and United Siatns
and Possessions respectively. Consequently, each band in which thaese
assignments were in the majority would require a review on a case-by-case

basis to determine actual uses.

The final study objective was to determine any frequency band assignients
which are of sufficient e.i.r.p. that they may cause physical damage to the
spaceborne experiment. Survey of the data files for transmitters which may
have physically damaging impact upon the spaceborne receiver has indicated
that no assiynments are of sufficient e.i.r.p. to violate the 2 Watt receiver
input protection level designated in current performance specifications for

the EEE
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1. INTRODUCTION

This Report, prepared by National Scientific Laboratories under subcontract |

to General Electric Company, describes the results of a study to examine the
current uv.iization of anticipated frequency bands for the Electromagnetic
Environment Experiment (EEE) within the continental United States. This
information will aid NASA in c¢he evaluation and interpretation of the results

obtained by the proposed Shuttle-borne radio frequency experiment.

The study was conducted in the form of a survey of current, frequency
band assignments for both government and non-government agencies, and was
directed at formulaiicn of a general overview of expected radio frequency

(RF) energy levels. The frequency bands of interest are given below:

121.5 MHz 5725-5925 MHz
243 MHz 5925-6425 MHz
399.9-410 MHz 6475-7000 MHz
450-470 Mz 7900-7975 MHz
614-960 MHz 9950~10050 MHz
1220-1285 MHz 10.6~-10.7 GHz
1350-1450 MHz 10.95-11.2 GHz
1636.5-1670 MHz 12.5-12.75 GHz
2040-2110 MHz 13.1-15.7 GHz
2200-2300 MHz 17.7-24 GHz
2655-2690 MHz 27.5-35.2 GHz
2690-2700 MHz 35.5-43 GHz
4200-4400 MHz 50~-65 GHz

4995-5000 MHz

The study was conducted in 4 basic phases.

Phase I efforts involved the survey and analysis of current frequency
band assignments contained in three primary data sources; the Government
Master File (GMF), the non-Government or FCC data file and the International
Frequency List (IFL). The GMF is maintained by the Office of Telecommunica-
tions on behalf of the Office of Telecommunication Policy, and contains

assignments made to Government stations by the Frequency Assignment




Subcommittee of the International Radio Advisory Committee. The FCC data
file contains assignments made to "civil" stations by the FCC in bands
aliocated domestically to non-Government operations.* The IFL of the Inter-
national Frequency Registration Board .IrRB) coprtains national assignments
submitted to the IFRB for coordination beyond national borders. The IFL
does not contain many national assignments which are not expected to cause

or experience interference across national borders.

The information collected from the GMF and FCC data files for each frequency

bard includes:

¢ Center frequency

¢ Emission bandwid:h

¢ Modulation type

e Transmit!: ~ power

e Type of service

o Location of transmitter
e Antenna characteristics

o Total number of emitters

The IFL was surveyed with regard to high power emitters which potentially

could cause physical damage to the EEE.

Phase II of the study effort involved consolidation of the above data
and subsequent reduction of this information to a narrative rather than

tabular form. Areas of specific concern include:

® General overview of types of services, transmitter powers,
antenna gains and modulations employed within a given

frequency range.

*The FCC data file does not contain the Chicago regional area assignments
(i.e., public safety, industrial and transportation services).
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o Determination of geographic areas of high or low “population”

density.
o Pinpointing of extremely high power emitters.

Phase 1II of the study effort involved the classification of each fre-
quency band in & manner which indicates the best analyiical techniques to
employ in each band in order to estimate expected RF energy activity. The

three basic categories of classification include:

o Deterministic - that is, the data is generally reliable,

in sufficient detail to permit precision computations

and of a reasonably manageable magnitude.

e Probabilistic - that is, the data, while generally reliable,

is lacking in deta*? and covers such a large number of

emitters that statistical techniques best serve to economi-
cally characterize the emissions. This classification also
includes bands used by large numbers of mobile units whose

location and pointing directions vary with time.

e Non-determinate - that is, the data is unreliable in relation to

RFI simulation or unavailakle in sufficient detail to be useful

for analysi~.

Phase IV of the study was directed at development of a graphical means
of presenting the data. Where the data was not of such a magnitude as to
be unwieldy, two histograms were developed. The first histogram presents
the total number of emitters in the band as a function of frequency and the
second presents the total transmitter power as a function of frequency.
Histograms are presented with and without inclusion of experimental

assignments for comparison.

gl e
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Such histograms were generated for those frequency bands in which there

exists fewer than 1000 assignments within the continental United States.

2. STUDY DISCUSSION AND LIMITATIONS

Exact analytical quantification of levels of RF energy expected to be
encountered at orbital altitudes from the multitude of services in these fre-
quency bands is. in most bands, an impracticable task. Several factors con-
tribute to this impracticability including geographical, temporal and electri-
cal considerations. Some of these impacting variables, which must be precisely

defined in order to perform a deterministic simulation, are listed below:

e Geographical
- Shuttle sub-satellite latitude and longitude,
- Location of terrestrial emitters, including mobile systems.
- Number of actual units operating on a given frequency,
since a single frequency assignment in the data files
may indicate multiple users throughout the United
States. Also, much of Canada and Mexico are visible to

a satellite in a 400 km orbit.
e Temporal
- [ime of day for emitters visible to the Shuttle.

- Day of the week, since peak activity in some bands would

occur during week days.

- Seasonal variations and local weather would impact RF ‘

energy attenuation in some frequency bands.
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e Electrical
- Specific EEE experiment antenna pattern both in the main

beam and in all side lobes.
- Possible Shuttle-produced EMI.
- Pointing direction of EEE experiment antenna.

- Specific antenna patterns of terrestrial systems both

in azimuth and in elevation angles.

- Pointing azimuth and elevation angles of terrestrial

systems including effects of scanning radars.

In general, any individual or agency wishing to use the RF spectrum for
transmission of RF energy must file a request through proper channels. These
requests lead to frequency assignments which appear in either the FCC or the
Government Data Files. In theory, then, the data files reflect the actual
assignment: in the band. While this may be a fairly accurate statement, a
current assignment does not necessarily mean that the individual or agency is
using the band at any given time. Also, many experimental assignments may be

for the purpose of screen room testing and thus would not impact the EEE RF

environment.

Quantizing ali of the above variables for all the frequency bands surveyed
is not feasible. However, some frequency bands are well defined, and most, if not
all, of these variables can be determined for specific portions of the band. In
these cases it is considered feasible to analytically evaluate levels of RF energy
expected tv be viewed at orbital altitudes. This task, in general, is beyond the
scope of this study effort. However, one such analysis has been performed and

is included as Annex A to this Report, to demonstrate one feasible appreach.

b




In frequency bands where it is not possible to determine all operational
characteristics, much useful information may still L. obtained by performing a
general overviaw of current utilization, and presenting the rasults graphically
as a function of frequency. This is the approach taken by NSL in response to
the Statement of Work. The results presented in Section 3 of this Report include
a general narrative description of the band and a graphical representation of
each band in which there were less than 1000 current assignments within the
United States. These graphical representations or histograms require some

clarification such that proper technical interpretations may be achieved,

Each Tigure presents two histograms. The first histogram presents the num-
ber of emitters versus frequency and the other presents cumulative transmitter
pawer versus freaquency. Since many assignments in the frequency data files in-
dicate a frequency range over which a transmitter is allowed to operate (these
assignments are termed "band assignments"), a means of indicatina this on the
histograms was reaquired. The o on the histogram indicates such cansmitters.
For instance, if a single band assigmment alluowed operation anywhere in Fhe
1.5-2 GHz range, a o was placed at every frequency point in that range, although
physically, the transmitter could only operate at one of the center frequencies.

Thus, while it may appear that wany transmitters exist, the fact that they are

represented by a o indicates only the maximum that may occur at a given fraguency.

This also applies to the power versus frequency histograms. The X's on the

histograms indicate fixed frequency transmitters.

In bands where experimental transmitters and non-experimental transmitters
operate, two sets of histograms were developed., This was done since the duty

cycles of experimental systems are not usually well defined.

i i s e ———— .. .J
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3. RESULTS

3.1 121.5 MHz Band

3.1.1 Allocations

INTERNATIONAL

Region | Region 2 Region 3

117978 132
AERONAUTICAL MOMLE (R)

201A 27 21A

= S e

201A The frequenvies 2 182 kHez, 1023-5 kH2z, 5680 kHz, 8 364 kHz, 1215 MHz,
Spalz 156 8 MHz and 243 MHz may also be used, in accordance with the procedures

i force for terrestnal radioccommunication services, for search and rescue opera-
tiony voneerning manned spave vehigles.

‘The same apphes to the frequencies 1000) kHz, 14993 kHz and 19993 kHz,
but i gach of these vases enussions mast be confined 1n a band of - 3 kHz
about the frequency.

273 In this band, the trequency 171-5 MHz 1s the aeronauticsl emergency trequency and
Mar2 where required the frequency 1231 MHz 13 the aeronnutical frequency auxihaty to

1215 Mit; mubie stations ol the martime muobile service may communicate on these
frequencies for safety purposes with stations o’ the aeromautical mobile sert e

273A In the band 117978112 MH2 and in the band 112:116 MHz where the aero-
Spa nauticat motde (R) service s authonzed, the use and deveiopment, for this

service, of systems usin space conununiation techniques may be authorized but
himited inttially o satellite relay stations of the aerondutical mobile (R) service.
Such use and development shall be subyest to corordimation between admestra.
tions concerncd and those having services operating in accordance with the
Table, which may be affected

Band Government Non-Guvernment "
MHz Allocation Allocation
*117.975- AFRONAUTICAL AERONAUTICAL
121.9605 MOBILE (R) MOBILE (R)

NG67

‘;P"CCI action pending L‘f'i‘ﬁf?d.

NGOGi. The spacing between frequency axsignments in this
band shall be 23 kHe, The first and last nusignable frequencies
are thore indleated in column 10,

>




3.1.2 Present Assignments

3.1.2.1 Government Master File

e Assignment Class - The majority of assignments in “his spectral region

are for the aeronautical mobile service including aeronautical stations,
aircraft stations and aerodrome control stations. In accordance with Footnote
201A of the ITU Radio Regulation;. “‘.e frequency 121.5 MHz may also be used,
in accordance with the procedures :: force for terrestrial radiocommunication
services, for search and rescue operations concerniiig manned space vehicles".
The number of assignments in the 121.5 band is greater than 850. The areas
of operation vary across the United States, but higher density operations

appear in Alaska, California and Texas.

e Operating Agencies - Operating agencies of the assignments include

Army, ERDA, Air Force, Coast Guard, and FAA. The latter agency comprises

approximateiy 85% o the assignments,

e Emission - The emission characteristics of the assignments are almost

exclusively 6.00A3 (6 kHz emission bandwidth, amplitude modulation).

e Transmitter Power- Maximum transmitter powers are .1 kW, although the

number of such assignments is small. The majority of assignments utilize

transmitter powers of 50 W.

e Antenna - The amount of information supplied by the data file on

antenna characteristics is very limited. Only non-directional antennas are noted,

numbering approximately 45.

v
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3.1.2.2 Federal Communications Commission Data File

o Assignment Class - This band is composed of aviation assignments
including aeronautical, aviation auxiliary, and search and rescue stations.
There are approximately 150 assignments, one-third of which are mobile.
Search and rescue units make up 1% of the total assignments. The majority
of the stations are located in California, Florida, Montana, New York and
Texas. There are 15 assignments authorized for use anywhere within the 48

contiguous states.
o Users - This band ic used by private businesses and facilities.

e Emission - A1l assignments are amplitude modulated with an emission

bandwidth of 6 kHz.

LY Y.L ]

varies from 500 milliwatts to 50 Watts.

3.1.2.3 International Frequency List

e High Power Examination - A1l 9 assignments show powers of .05 kW or

less.

3.1.2.4 Classification - Probabiiistic

3.1.2.5 Computer Histograms

Due to the large number nf emitters in this band, histograms have not

been generated.




3.2 243.0 MHz Band

3.2.1 Allucations

INTERNATIONAL
Region | Region 2 Region 3
235 - 267
Fixen
MosiLe
201A 305 305A 30BA 309

201A The frequencies 2182 kHz, 3023-5 kHz, 5680 kHz, 8 364 kHz, 121 5§ MHz,
Spa2 156 8 MHz and 243 MHz may also be used, in accordance with the procedures
in force for terrestrial radiocommunication services, for search and ressue opera«
tions concerning manned space vehicles.
The same applies to the frequencies 10003 kHz, 14993 kHz and 19993 kHr,
hut 1n each of these cases emissions must be confined in a band of : 3 kHz
about the frequency.

Jos In Nigeria, Sierra Leone and Gambia, the band 223-251 MHz is also allocated
to the broadcasting service

30SA In New Zealand, the band 231§ 2195 MHz is also allocated to the acro
Spa2  nautical radionavigation service.

J08A The bands 240 - 328-6 MHz and 3354 - 3999 MHz may also be used by the

Spa2  mobile-satellite service. The use and development of this service shall be subject
to agreement between the administrations concerned and those having services,
operating in accordance with the Table, whioh may be affected.

39 The frequency 243 MHz is the frequency in this band for use by survival craft
stations and equipment used for survival purposes,

i e e o = e o

e

DOMESTIC
Band Government Nen-Government
MHz Allocation Allocation Remarks
225-328.6 FIXED The FAA provides air traffic
MOBILE contrcl communications to the
military services on selected
G30 G100 freque:cies in this band,

G30 In the bands 138-144, 148-149.9, 150,05-150,8, 225-324.6, 335.4-399.9,
1427-1429 and 1429-1435 Mz, the fixed and mobile services are limited
primarily to operations by the military services.

G100 The mobile satellite service within the bands 240,0-328.6 and 335, 4~
399.9 Mz is limited to military systems.

10
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3.2.2 Present Assignments

3.2.2.1 Government Master File

» Assignment Class - The majority of assignments in this band are in

the aeronautical mobile service, including aeronautical stations, aircraft
stations and airdrome control stations. In accordance with Footnote 201A

of the ITU Radio Regulations, "the frequency 243.0 MHz may also be used, in
accordance with the procedures in force for terrestrial radiocommunication
services, for search and rescue operations concerning manned space vehicles."
The number of assignments in the 243 MHz band is approximately 600. The
areas of operation vary across the U.S., but major concentration are found

in Alaska, California, Florida, Kentucky, New York and Texas.

e Operating Agencies - Operating agencies of the assignments include
t

the Army, Navy, Air Force Coas

Guard and FAA. The latter agency

comprises approxinately 80% of the assignments.

o Emission - The emission characteristics of the assignments are
almost exclusively those of single channel voice circuits, i.e., 6.00A3

(6 kHz emission bandwidth, amplitude modulation).

o Transmitter Power - The maximum transmitter power is .1 kW, although

the number of such assignments is small. The majority of assignments utilize

transmitter powers of 50 W or less.

e Antenna - The amount of information supplied by the data file on
antenna characteristics is very' limited. Only non-directional are noted,

numbering approximately,60.

11




3.2.2.2 Federal Conmunications Commission Data File

e Assignment Class - This band contains 5 public safety (special

emergency mobile) assignments, and 3 assignments are in the

aeronautical service. The frequency 243 MHz is allocated for use by
survival craft stations and equipment used for survival purposes. All
aircraft and ship life-rafts are equipped with automatic beacons which
transmit multiplex ceded information in a 3.2 kHz bandwidth. The mobile
units are located in Florida, 2 of the aeronautical are in New Yark and

the remaining unit is located in a U.S. Possession.

¢ Users - The special emergency mobile units are operated by Herndon
Ambulance Service, Inc. The remaining assignments are listed for Grumman

Aerospace Corporation.

e Emission - The mobile assignments are frequency modulated, with an
emission bandwidth of 20 kHz. The other assignments are anplitude modulated,

with an emission bandwidth of 6 kHz.

e Transmitter Power - The power authorized for these assignments

varies from 50 to 220 Watts.

3.2.2.3 International Frequency List

o High Power Examination - Most of the 26 assignments at 243.0 MHz

indicate an average power of .1 kW. There are a few assignments at 1.25 kW

and one assignment at 10 kW.

12




3.2.2.4 C(Classification - Probabilistic

3.2.2.5 Computer Histograms

Figure 3.2-1 presents the emitter and power histograms for the 243 MHz

frequency band.
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3.3 399.9-410.0 MHz Band

Allocations

o AT

INTERNAT1UGNAL

Region |

Region 2 Regiod 3

3999 - 400-05

RADIONAVIGATION-SATELLITE

285C 311A

40005 - 40015

STANDARD FREQUENCY-SATELLITE

3128 313 34

400:15 401

METEOROLOGICAL AIDS
METEOROLOGICAL-SATELLITE (Maintenance telemetering)
SPACE RESEARCH (Telemetering and tracking)

313 314

401 - 402

METEOROLOGICAL AIDS

SPACE OPERATION (Telemetering) 3ISA
Fixed

Meteorological-Satellite (Earth-to-space)
Mobile except acronautical mobile

34 M5 2SB ISC 36

402 -- 403

METFOROLOGICAL AIDS

Fived

Meteorological-Sarellite (Earth-to-space)
Mobhile except acronautical mobhile

314 35 NsC 36

403 406

METEOROLOGICAL AIDS
Fixed
Mobile except aerenautical mobile

M4 35 6

MosiLe-SATELLITE (Earth-to-space)

34 317A 317B

406°1 - 410

Fixen
MosiLe except aeronautical mobile
RADIO ASTRONOMY

2338 314

15
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285C Emissions of the radionavigation-satellite service in the bands 1499 -
Upa2 15005 MHz and 3999 40005 M4z may also be used by recciving carth stae
tions of the space research service.

311A In Bulgaria, Cuba, Greece, Hungary, Indunesia, Iran, Kuwait, Lebanon, the
Spa2  United Arab Republic, Syria and Yugosavia, the band 3999 40005 MHz is
also allocated to the fixed a1 J mobile services (sce Recommendation No. Spa 8).

anzs In this band the standard frequency is 4001 MHz. Emissions shall be
Spa2 confined in & band of + 25 kHz about this frequency.

k) k] In Albaniy, Bulgaria, Greece, Hungary, Poland, the United Arab Republis,
Spa  Yugoslavia, Roumania, Czschoslovakia and the U.SS.R., the band 40)05-
401 MHz is also allocated to the fixed and mobile services.

314 In the United Kingdom, the band 430-05.420 MH2 1s also allocated to the
Spa  radiolocation servics; however, between 400 05 and 410 MHz the allocation to
the radiolocation se’vice is on a secondary basis.

Mis In France, the band 401-406 MHz is allocated to the meteorological aids service.

3158 In Austraha, the space operation service (telemetering) in the band 401-402 MH»
Spa is a secondary service

315C In the band 401 403 MHz, carth exploration-satellite applications, other
Spa2 than the meteorolngical-satellite service, may also be used for fu«rth-to-space

transmissions on condition that no “armful interference is caused to stations
operating in accordance with the Table.

316 In Albania, Bulgaria, Greece, Hungary, Iran, Norway, Poland, Yugoslavia,
Roumania, Sweden, Switzerland, Czechoslovakia, Turkey and the US.S.R., the
band 401-406 MHz is also allocated, on a primary basis, to the fixed service and
mobile, except aeronautical mobile, service,

37A The band 406 406 1 MHz is reserved solely for the use and development

Spa2  of low-power (not to exceed § W) emergency position-indicating radiobeacon
(EPIRB) systems using space techniques,

3178

In Austria, Bulgaria, Chile, Cuba, Fthiopia, Hungary, India, lran, Kenya,
Spa2  Kuwait, Liechtenstein, Malaysia, Uganda, Poland, the United Arab Republic,

Rwanda, Sweden, Switzerland, Syria, Tanzania, Czechoslovakia and in the
U.S.S.R., the band 406 - 406 | MHz is also allocated to the fixed service and the
mobile, except aeronautical mobile, service.

2338 In making assignments to stations of other services to which the bands
Spa2 3775 3825 MHz, 15005 153 MHz, 406:1 - 410 MHz, 2690 -2 700 MH:z
and 4700 - 5000 MHz are allocated, administrations are urged to take all

practicable steps to protect radio astronomy observations from harmful inter-
ference.

16
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DOMESTIC

Band Government Non-Goverrment
MHz Allocation Allocation Remarks
399.9- RADIONAVIGATION~ RADIONAVIGATION-
400.0% SATELLITE SATELLITE
G44
400.05- STANDARD FRE~
400.15 QUENCY-
SATELLITE
400,15~ METEOROLOGICAL METEOROLOGICAL |
401 AIDS AIDS
(Radiosonde) /Radiosonde}
SPALE RESEARCH SPACE RESEARCH
(Telemeterin (Telemeterin?
and trackingg and tracking ~
401-402 METEOROLOGICAL METEOROLOGICAL
RIDS AIDS
(Radiosonde) {Radiosonde)
SPACE OPERATION SPACE QPERATION
(Telemetering) (Telemetering)
Meteorological- Meteorological-
Satellite Satellite
(Earth-to-space) (Earth-to-space) |
D e B I s o A i A T S, T B S e T e e s
aN2-403 METEOROLOGICAL METEOROLOGICAL
AlDS AIDS
(Radiosonde) (Radiosonde)
Meteorological- Meteorological-
Satellite Satellite
(Earth-to-space) (Earth-to-space)
403-406 METLOROLOGICAL METEORQLOGICAL
AIDS AIDS
(Radiosonde) (Radiosonde)
406~ MOBILE-SATELLITE MORILE-SATELLITE
406 .1 (Earth-to-space) [Earth-to-space)
406.1- FIXED RADIO ASTRONOMY The Channeling Plan for assign-
110 MOBILE ments in this ban¢ is shown in
RADIO ASTRONOMY Section 4,3.9 of the Manual of
Regulations and Procedures.
G5 G6
G5 In the bands 162,0125-173.2, 173.4-174, 406.1-410 and 410-420 Miz, the
fixed and mobile sexrvices are all ailocated on a primary basis to the
Government non~military agencies,
G6 Military tactical fixed ani mobile operations may be conducted nationally
on a secondary basis; (1) tuv the meteorological aide service in the band
403-406 Miz; and (2) to the radio astronomy service in the band 406.1-
410 Miz, Such fixed and mobile operations are subject to local co-
ordination to ensure that harmful interference will not be caused to
the services to which the bands are allocated,.
Chh Military fixed and mobile operations may continue in the band 399.9-400

Mz until required to ba reaccommodated to meet the naeds of the radio-

navigation-satellite service,

17
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3.3.2 Present Assignmen.s

3.3.2.1 Government Master File

o Assignment Class - The majority of assignments in this frequency band

are for the fixed and mobile services. The mobile users represent 50% of
the assignments. The band is also used ior experimental, meteorological
aids, meteorological-satellites, radioravigation-satellites and radiodetermi-
nation (radiolocation). The 401-402 MHz portion of the frequency band con-
tains assignments for Earth-to-space transmission for meteorclogical-
satellites, such as GOES and LANDSAT. This is the principal data collection
piatform up-link band. In the 399.9-410.0 MHz band there are approximately
1600 assignments which are fairly well distributed throughout the U.S.

o Operating Agencies - This band is used by most government agencies.

o Emission - Frequency modulated systems represent 80% of the assign-
ments. The emission bandwidths for these vary between 10 and 50 kHz, with
a few bandwidths up to 800 kilz. The remaining assignments are amplitude
modulated for the most part, with emission bandwidths from 2 to 600 kHz
and as large as 3.34 MHz. A few pulse systems are registered with emission

bandwidths of 10 and 50 kHz.

e Transmitter Power - The majority of assignments have a power of less

than .1 kW, with a few as high as .25 kW. Exceptions to this are 14 assign-
ments at 1 kW and 3 at 10 kW.

e Antenna - Approximately half of the assignments have nondirectional
antennas. Various types of directional antennas are used throughout this

band, with gains from 10 to 22 dB(i).

18
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3.3.2.2 Federal Communications Commission Data File

¢ Assignment Class - The majority of assignments are in the common
carrier service, cpecifically the domestic ;ublic land mobile. There are
80 experimental assignmants. 63 of which are mobile. The remaining assign-
ments are in a variety of services, many of which are mobile in nature.
There »-e approximately 900 assignments in the 399.9-410.0 MHz fraquency
band. Geographically, the majority of assignments are in California, New
Jersey, and Maryland. The remaining are assigned throughout the 48 contiguous

states.

e Emission - The majority of assignments are frequency modulated, with
emission bandwidths from .1 kHz to 14 MHz. The remaining a-iignments,
which are amplitude modulated, vary in emission bandwidths from .1 kHz to

300 kHz. There are a few unmodulated assignments.

¢ Transmitter Power - The assignments in this band have powers ranging

from 5 milliwatts to 300 Watts.

3.3.2.3 International Frequency List

e High Power Examination - The majority of the 900 assignments in this

band have powers designated at .2 kW or less. The rest of the assignments

list powers of 10 kW, for the most part, with a few assignments at 2C und 30 kW.

3.3.2.4 Classification - Probabilistic

3.3.2.5 Computer Histograms

Due to the large number of emitters in the band, histograms have not

been generated.

19




3.4 450-470 MHz Band

3.4.1 Allocations

N AN A IR 3

INTERNATIONAL
Regionl [ Region 2 1 Region 3
480 W0 b
Munite YRR URC
MR OAVA
460
Fiaw
Moy MRR VRGO
Afeterologiowl-Satellire (Spave:to Barth) 1184
1248
A Radio altimeters may also be used until M December 1974 in the band
Spal 420 460 MHz. However, after this date, they may be authorized 1o continue
o operate on a secondary basis exvept in the ULS.S.R. where they will continue
to operate on a pnimary basis,
A In Bulgaria, Cuba, Hungary, Poland, Roumama, Crechoslovakia and the
Spa  ULS SR, the band 460:470 MHz may be used, on a primary baws, by the meteoro-
logical-satelhite service subject to agreement among adnumistrations concerned
and those having serviegs, 0F intending 1o wtroduce seTVIes, operating in accord-
ance with the Table, which may be aftected
JIRK br the manime motile serace, the frequencies 8% S2¢ Mz, 487830 MKy,
Mar2 432 AU MBIt 28 MH J6® S0 MEe and 407 $*C MHz may be used b on
Boand vommuiecaton stationy The use of these frequencies i terirenat waters may be
ailnect b the ngtional regulatiomt of the adminteation vongerned  The charactenstics
ol the squpmcat wved shall vonterm (o thow speatied i Appendin 194
L1].[% I the teratorml waters of Canada. the Umted States of Amenca and the Plulippanes.
Narl

M9A
Spa2

N4B
Spa2

the preterred Bequenvies i use by on board commumication stutians shall be 487 8¢
N2 87 S800 AfREe. 3™ 00 ML and 487 a0 AMHe pated. 1espectinely. with
A0 SO d0” TTROAH S0 BOO M2 and J6™ R2SNHe The charactenstics of
the equipment wved shatl contorm b those spectdicd v Appeidin 19A

The bamd 449 7% 450 2% MHz may be used for space welecommand and
wpave rescatvh (Farth toapace), subject to agreetent between the administras

tomy vonverned and those having services, operating i accordance with the
Table, which may be atfected

Larth explotatian-satetite service applications, uther than the meteoralog
giealsatellite serviee, may alwe be used m the bands 460 470 MHe and 1 oW <
1700 MHr lor space to barth transnussions on voidition that no - harmiul
interference is caused te stalions aperating i accordance with the table

* Sy
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! DOMESTIC
Band Government ! Non-Government
MHz Allocation Allocation Remarks
450-460 LAND MOBILE 450-45) Remote pickup broadcast
w8 8
: 6105 NG12Z NGII2 461-454 fublic safety
' o ) e Land transportation
) 460-470 M:g:g;?}ggica1- LAND MOBILE 454-455 Domestic public
| (Space-to-Earth) 455-47¢, Remote pickup broadcast
| 456-459 Public safety
Industrial
* Land transportation
| 459-460 Domestic public
400-462,5375 Public safcety
Industrial
Land transportation
462,5375~
46,7375 Citizens radio
) 462.7375~
, A6?.5375 Public safety
' Industrial .
i Land transportation
467,5375-
467.737% Citizen radio
467,7375-
470 Public safety
Industrial
B Land transportation
G105 In the band 420-460 MHiz, Radio Altimater oparations are limited to the
military services and to existing equipments which may continue to oparata
until January 1, 1978 on the condition that harmful interfirsnce is not
caused to stations of sexvices operating in accordance with the U. S.
National Table of Frequancy Allocations,
NG12 Frequencies in the dands 454,40-455 Mz and
480.40-460 MHs may be assigned to domestic public land
and mobile stations to provide a two.way alrground public
radioteleplione service.
NGU2  The freguencles BH04, 2508, 250880, 104 58,
108 AR, 10N 40, dad nun aml 4539 000 MITz may be author
Iged to stations it the Petrolegm Redlo Serviee for e
primarily In oil »pill contrdnment and elennup ovperations and
secandarlly In reguine land moblle communication,
21
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3.4.2 Present Assignments

3.4.2.1 Government Master File

o Assignment Class ~ There are approximately 640 assignments in the

450-470 M4z spectral region. The majority of assignments in this band are for
mobile communications, including both surface-to-surface and air-to-surface
communications. Approximately 10% of the assignments are of the latter class,
with areas of operation indicated in the data files only as within the United
States or Possessions. The areas of operation for the surface-tc-surface
mobile units vary across the United States, but higher density operations

appear to occur near or within large cities and in general, along the eastern

and western coasts.

o Operating Agencies - Operating agencies having assignments include the

National Security Agency, ERDA, Air Force, Army, Department of the Interior,
Veterans Administration and the Justice Department (FBI). The latter three

agencies comprise approximately 85% of the assignments.

e Emission -~ The emission characteristics o€ the assignments are

almost exclusively 16.00F9 (16 kHz emission bandwidth, frequency modulation).

¢ Transmitter Power - The transmitte powers employed vary depending

on the type of service being provided. The assignments in this band
represent base, mobile and rnon-portabie stations. Maximum transmitter
powers are 1.0 kW. However, the number of such assignments is rather small.
A large number of assignments 1ist powers of 1 Watt. The average trans-
mitter power is on the order of 20-50 Watts, with a large number of Justice

Department assignments at the 100 Watt level.
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¢ Antenna -~ The amount of information supplied by the data file on
antenna characteristics is very limited. Maximum gains of 15-20 dB are
provided by horn antennas. Torroidal antenna patterns (constant gain in
azimuth but not in elevation) were noted in some of the assignments. Eighty

percent of the assignments do not give antenna information.

3.4.2.2 Federal Communications Commission Data File

© Assignment Class - There are approximately 125,000 assignments in

this band. Accordingly, this band was not analyzed with regard to the FCC

data file.

3.4.2.3 International Frequency List

o High Power Examination - The majority of the 1500 assignments have

powers less than 1 kW. Thirty percent of the assignments have powers of
10 and 20 kW. A few assignments have powers of 40, 70 and 80 kW, and there

is a single registration at 170 kW Tocated in Gregory, Texas.

3.4.2.4 Classification - Probabilistic

3.4.2.5 Computer Histograms

Due to the large number of emitters in this band, histograms have not

been generated.
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3.5 614-960 MHz Band

Ailocations
INTERNATIONAL
Region 1 Region 2 Region 3
470 — 582 470 — 8§90 470 — 585
BROADCASTING BROADCASTING BROADCASTING
582 — 606 31§
BROADCASTING 585 610

RADIONAVIGATION

606—790

BROADCASTING

329 330 330A
33332 aRNA

328 327 3w 33w

790 - 890

Fixen

BROADCASTING

319 1P 33 At

A29A 332 AR2A

RADIONAVIGATION

3loB 336 337

610 — 890
FIXED

MoBILE

BROADCASTING

J30B 332 332A
338 339

890 — 942 890 —942 890 — 942
FIXeD Finen Fixep
BROADCASTING RADIOLOCATION MosiLe
Radiolocation BROADCASTING
Radiolocation
379 331 33} AWA Jwa 0 339 3A
942 —-9460 942 960 942 -960
Fixep FIXED Fixep
BROADCASTING Monitg
BROADCASTING
329 331 A 39A J39A 338 339 3I9A
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328
329

J29A
Spa2

Spa

30A
Spa

KR 1i]H
Spa2

K |

kk>)
Spa

IN2A
Spa2

313

34

335

336

337

338

339

339A

Spa

R
Spa2

In the United Kingdom, the band 582.606 MH: 15 allocated on a primary
basis to the aeronautical radionavigation se.vice and on & secondary basis to
the radiolocation service.

In France and the F. R. of Germany, the band 582.606 MH is allocated on a
primary basis to the brondcasting service and on a secondary basis to the radio-
navigation service.

In Belgium, the band 582.606 MHz is allocated on a primary basis to the radio-
navigation service and on a secondary basis to the broadcasting service,

In Israel, the band 582.960 MH: is also allocated to the fixed service and
mobile, except acronautical mobule, service,

In Argentina and Uruguay, the band 602 - 608 MHzis allocated to the radio
astronomy service.

In Region 1, except the African Broadcasting Arca®, the radionavigation service
may continue to operate in the band 606-610 MH7 until the band is required
for the broadcasting service.

In the African Broadcasting Area®, the band 606-614 MHz1s allocated to the
radio astionomy service.

In Indu, the band 608 ol4 MH7 is also allocated to the radio astronomy
service.
In Albania, Bulgaria, Hungary, Poland, Roumania, Czechoslovakia and the

11.S.S.R,, the band 045:960 Mti, is also allocated to the aeronautical radio-
navigation service.

In Regio.. 1, except the African Broadeasting Area®, the band 606-614 MHz
and in Region 1, the band 610-614 MHz may be used by the radio astronomy
service. Administrations shall avoid using the band concerns1 for the broad-
casting service as long as possible, and thereafte, as far as practicable, shall avord
the use of such effective radiated powers as will cause harmful interference to
radio astronomy observations.

In Region 2, the band 608614 MHz 15 reserved exclusively for the radio
astronomy service until the first Administrative Radio Conference after | January,
1974 which is competent 1o review this provision; however, this provision does
nat apply te Cuba,

Within the frequency band 620 790 MHz, assignments may be made to
television stattony using freguency modulation in the broadeasting-satellite service
subject to agreement between the admimistrations concerned and those having
services, operating in accordance with the Table, which may be affected (see
Resolutions Nos, Spa2 2 and Spa 3. Such stations shall not produce a
power flux density in excess of the value - 129 dBW:m? for angles of arrival
fess than 20 (see Recommendation No. Spad  10) within the territories of
othar countries without the consent of the administrations of those countries,

In Region 1, stations of the fixed service using tropospheric scatter may operate
m the band 790-960 Ml subject to agreements between the administrations
concerned and affected, Such operations in the band 790-860 MH: shall be on
a sccondary Lasis to those of the broadcasting service.

In Belgium, France and Monaco, the band 790-860 Mlis is allocated to the
broadeasting <ervice,

In Austraha, the band 470-500 Ail/is atlocard to the fixed and mobile services.

In China, Korea, Japan and the Philippines, the band 585-610 Mil; is also
allocated to the broadcasting service.

In Australia, the band S8S.610 Ml 1s allocated on a primary basis to the
broadeasting service and  on a secondary basis to the radionavigation service,

In Australia, the band 610-820 MH, is allocated to the broadcasting service;
the bands R20-890 M, and 942-960 \MH, are allocated to the fixed service.

In India and Pakistan, the band 610-960 At/ s allocated to the broadeasting
service,

Speaific portions of the frequency band 200:960 M, may also be used, on a
secondany hasis, for experimental purposes in connection with space research.

In Region 2, the frequency 915 MH7z iy designated for industrial, scientific
and medical purposes.  Fmissions must be confined within the limitsof @ 13 MHz
of that frequency.  Radiocommunication services operating within these limits
must accept any harmful interference that may be experienced from the opera-
tion of industrial, scientific and medical equipment,
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DOMESTIC
Band Government Non-Government
MHz Allocation Allocation Remarks
806~902 LAND MOBILE 806-881 Domestic public
NG30 NG43 881-902 (non-common carrier)
NGE3 NG6S
??ISBQQS?S RADIOLOCATION
+
13_MHz) G611 m659 NG63 L e
928-947 LAND MOBILE (non-common carrier)
NG63 NG64
947-960 ' FIXFD
NG9 NGIO NG4D
NG58 NG63

Gll Government fixed and mobile radio services, including low power radio
control operations, are permitted in the band 902-928 MHz on a secondary
banis,

In the bands 902-928 &z, 3100-3700 MHz, 5250-5350 Miz, 8500-9000 Miz,
9200-9300 MHz, 13.4~14,0 GHz, 15.7-17,7 GHz and 24,05-24,25 GHz, all
Government non-military radiolocation shall be secondary to military

G49

radiolocation,

NG9 Aural broadcast intercity relay statiors may be an-
thorized to use the band 847-052 MHz on the condition that
harmful interference will not be caused to other classes of
statlons operating in accordance with the Table of Frequency
Allocations.

NG10 Frequencles in this band will be selected for asalgn-
ment In such a manner that, on an engineering basis, the
highest frequency in the band In assigned which wlill not cause
harmtul interference to stations {n that area already assigned
frequencles in accordance with the Table of Frequency
Allceations.

NG30 Statlons in the international fixed pubdblic radlo-
communication service in Florida, south of 25°80' north
Iatitude, may be authorized to use frequencies in the band
716-800 MHs on the condition that harmful interference
will not be cauned to the broadcasting service of any country.
‘'hla is an interim allocatlion the termination of which will
later be specified by the Commission when it is determined
that cquipments are generally avallable for use in bands
allocated internationally to the fixed mervice.

NG40 Non-Government fixed statlons which srere suthor.
fzed on April 16, 1938, to use frequencies in the band 800-042
MHs may, upon the showing that interference is belng
caused by or to their assignments, be authorized to use fre-
quencles in the band 947-952 MHx provided the bandwidth of
emisslon doess not exceed 1100 kHzx and provided that an
engineering study by the Commisslon indicate: that the
proposed frequency agsignment for such stations in the
band 947-952 MHs ig lkely to result in the elimination of
the interference vecurring in the band 800-942 MHzx, and will
not cause interference to existing operations in the band
047-052 MHx,

NG43 Fixed stations in the domestic public radlo servicer
{n Alaska, south of 56° north latitude and eaat of 184° weat
longitude, may be authorized to use frequencies In the tand
800-830 MHzx, on the condition that harmful interference will
not be caused to the broadcasting service of any country,

NGS8 Low-power broadcast auxiliary stations lcensed
pursuaut to the provisions of § 74.437 of this chapter may be
nauthorized to operite In the band 047-052 MHz subject to
the condltion that no harmful Interference 1s caused to sta-
tions operating in accordance with the Table of Frequency
Allocations,

NG63 Television Hroadeast translater stations holding
valld lcenses on November 15, 1971, to operate In the fre-
quency band §06-800 MIIz (chaunnels 70 831, may continue to
operate In this band, pursuant to periodie license renewals, on
n gecondary basiz to the land mobile radlo service.

NGG4 Broadcast auxiliary stations licensed as of July 10,
1070, to operate in the frequency band 042-047 MHzx may
continue to so operate pending a decislon as to thelr dis
position through a future rule making proceeding.
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3.5.2 Present Assignments

3.5.2.1 Government Master File

o Assignment Class - The majority of assignments in this band are in

the radiolocation, broadcasting, experimental and fixed services. The
remainder are in the mobile, radionavigation-satellite and radiodetermination
services. The 260 assignments in this frequency band are located uniformly

throughout the U.S.

e Operating Agencies - The agencies using this band include the Army,

Air Force, Navy and the Department of Interior.

e Emission - The assignments in this band are frequency, pulse and

amplitude modulated, with emission bandwidths ranging from 80 kHz to 30 MHz,
10 kHz to 40 MHz and 1 to 9 MHz respectively.

o Transmitter Power - For the most part the powers are significantly

less than 1 kW. However, there are a few assignments with powers of 2,

10, 20 and 40 kW. There are two assignments with powers of 600 kW and 200 kW.

The 600 kW assignment is listed for the Navy, in California and Virginia, for
radiolocation land stations at 890 MHz. The 200 kW assignment is an Air

Force experimental station in Nebraska at 902 MHz.

® Antenna - Fifty percent of the assignments have parabolic antennas
with gains from 18 to 44 dB(i). The remaining assignments are an assortment
of directional and non-directional antennas, including yagi array, log

periodic, horn, quarterwave, helix, monopole and billboard antennas.
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3.5.2.2 Federal Communications Commission Data File

e Assignment Class - The band from 614-960 MHz can be divided into

several portions.

The frequency range 614~806 MHz is used primarity for UHF

TV. The range 806-850 MHz is used by TV translators but these translators

will become secondary when the last license expires in 1979. The new primary

allocation for the 806 to 902 MHz band is for land mobile systems as listed

below:

806-821 MHz
821-825 MHz
825-845 MHz
845-851 MHz
851-866 MHz
866-870 MHz
870~890 MHz
890-902 MHz
928-947 MHz

LAND MOBILE
Conventional and trunked systems for private use
Reserved for land mobile
Cellular common carrier systhems
Reserved for land mohile
Conventional and trunked systems for private use
Reserved for land mobile
Cellular common carrier systems
Reserved for land mobile

Reserved for land mobile

There already are a number of experimental mobile assignments issued in the

band 806-942 Mnz.

The band 902-928 MHz is used for industrial, scientific

and medical equipment.

The 947 to 960 MHz portion of the band is composed of fixed stations

in the public safety, auxiliary broadcast, land transportation, industrial

and experimental services.
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The more than 16,000 transmitters in this band are located uniformly
throughout the U.S.

There will be a major change in the make-up of this band, from what is

shown in the data files now, in the next 5 years.

o Emission - The emission characteristics for the most part can be
grouped according to use. The broadcast TV stations and TV translators
have a video signal with a typical emission bandwidth of 5.7 MHz, amplitude
modulated, and an audio signal frequency modulated with a typical emission
bandwidth of 250 kHz. The experimental land mobile users typically employ
emission bandwidths of 15, 16, and 36 kHz, frequency modulated. The fixed
users employ varying bandwidths, from 36 to 500 kHz, frequency modulated

for the most part.

¢ Transmitter Power - The transmitter powers vary according to service.

The TV broadcast service stations are allowed a maximum e.i.r.p., which is a
function of the antenna elevation, and is above average local terrestrial
elevation, computed on an iudividual basis. Generally, the TV stations
which are concentrated around large cities have low elevations, which allow
for a maximum e.i.r.p. of 5 megawatts. The FCC data 1ist gives the powers
for TV broadcast stations in e.i.r.p. The TV translators have powers
typically of 100 Watts. The experimental land mobile stations 1ist powers
from 50 to 150 Watts. The fixed service transmitters specify powers from

5 milliwatts to 10 Watts, with a few larger powers, e.g., 1 kW, specified

for some experimental assignments.
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3.5.2.3 Interrational Frequency List

e High Power Examination - There are approximately 13,000 assignments

in the band 614 to 960 MHz. Fifty percent of these assignments have trans-

mitter powers less than 1 kW, and the remainder span a large range from 1 kW

to 1260 kW. A few solact portions of the band specify a lower transmitited power,

The band 888 to 920 Mtz 1ists powers of 50 kW or less, and the band 947 to
960 MHz indicates powers of 10 kW or less.

3.5.2.4 C(Classification

The majority of the 614-960 MHz band is classified as probabilistic
or non-determinent, due to large numbers of mobile transmissions. The lower
portion of the band, however, is used for UHF television broadcasting, and
emission spectra and station populations are known to a fairly high degree
of accuracy. It is for this reason that a select portion of the band,
namely 668-674 MHz, is classified deterministic and has been chosen for the
detailed analysis presented as Annex A. The 512-806 MHz portion of the band

is classified as deterministic.

3.5.2.5 Computer Histograms

Due to the large number of cemitters in this band, histograms have

not been generated.
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3.6 1220-1285 MHz Band

3.6.1 Allgcations

INTERNATIONAL

sin o

?"e FRLE LRI
Region | I Region 2 l Region 1

12151300
RADIOLOCATION

Amateur

W WY W4 WS

ST L AR T e i

ST e T SRS W TR e

In Albama, Bulgaris, Hungary, Poland, Roumania, ¢zechoslovakia and the
USSR, the band 1 215-1 300 M/ s also allocated to the iixed service.

M43 In Belgium, France, Norway, the Netherlands, Portugal and Sweden, the band
31 2151 300 Al2os also allocated to the radionave wativn service

4 In Chanise India, Indoneni, Tapan., Pakastat, the Partupaese Overseis Provinees m
Region | oseath of the equator, wid i Switzcrhand, the band 1218 § 300 MH2 i ab o
alocated o the fisad and mobife servies.

45 In the F. R. of Germany, the band 1 2501 300 Mils 15 allocated to the amateur
service,

DOMESTIC
Band Government Non-Government
MHz Allocation Allocation
1215-1300 RADTOLOCATION Amatour
G12 G55 156 G111

The allocation for the band 1215-1300 MHz does not of itself necessarily
preclude Governmant aeronsutical radionavigation operations in this band
in certain specific cases where necessary and where fully coordinated,

Gl12

Authority to operate a joint-use radar (Air Defense/Air Traffic Control)

in the band 216-225, 420~450, 1215-1300 and 2300-2500 Mz muy be issued

to the agency responsible for the technical operation and maintenance of
that radar, Despite this dual usage, such radars shall be authorized in
the radiolocation service, Present and future requirements for air defense
needs shall take precedenca over any secondary usage for air traffic

control purposes,

Goveinmant radiolocation in the bands 1215-1300, 2900-3100, 5350-5650 and
9300-9500 Mz 1{s primarily for the military services; however, limited
s>condary use is permitted by other Government agencies in support of

experimentation and rssearch programs,

Glll In the band 1215-1250 Mz, the frequency 1227,6 Miz with emissions limited
to +12 Miz bandwidth, is also allocated to the Radlonavigation Satellite
Service, for satellite dosn link transmissions only. The power flux
density at the earth's surface from such transmissions shall not exceed
~152dBW/m%/4klz, The Radionavigation Satellite Service shall not cause
harmful interference to the Amateur Service and shall accept any harmful
interference that may be caused by the Amateur Service.

G55

656
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3.6.2 Present Assignments

3.6.2.1 Government Master File

o Ascignment Class - The majority of assiynments in this band are for

the radiolocation service, with a few experimental and aeronautical surveillance
radar stations listed. The number of assignments in the 1220-1285 MHz spectral
region is approximately 300. There i5 a NASA experimental research non-
geostationary satellite in operation at 1274.8299 MHz. The areas of operation
vary across the United States, but higher density operations appear to occur

in Alaska, California and Florida.

o Operating Agencies - Operatirg agencies include Navy, Army, Air

Force and FAA, with some use by NASA and the Coast Guard.

e Emission - The majority of the assignments employ pulse modulation, with
emission bandwidths from 100 kHz to 10 MHz., There are a few assignments with 20
MHz bandwidth. Approximately 10% of the assignments employ frequency modulation
(averaging 20 MHz emission bandwidth) or amplitude modulations (witi: emission
bandwidths of 0.1 and 375 kHz). One assignment of note is an experimental
Air Force radar assigrment at 1275 MHz in Shemya, Alaska. This radar has an

emission bandwidth of 200 MHz, and operates with a peik power of 16.8 MW.

o Transmitter Power - Of special note, there are 7 assignments operating

over the frequency range 1250-1350 MHz with powers of 10 or 13 Megawatts.
These assignments are in the radiolocation, experimental research or sur-
veillance radar service. One assignment at 1275 MHz, with a power of 16.8 MW,
is described above. Of the remaining assignments, one third designate powers
of 1000 kW to 8000 kW, one third are in the range of 100 to 600 kW and the

remaining are equal to or less than 50 kW.
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o Antenna - The majority of the antennas described in the files are

parabolic, with gains up to 47 dB(i).

3.6.2.2 Federal Communications Commission Data File

¢ Assignment Class - Half of the assignments in this band are experi-

mental research, including two mobile units. The other half of the assign-
ments are designated for the public safety service, with the majority being
mobile units. There are approximately 50 assignments in the 1220-1285 MHz

spectral region. The majority of assignments are in Kentucky, Maryland and
New York. The two experimental mobile units are authorized to operate any-

where within the 48 contiguous states.

¢ Emission - The majority of assignments are frequency or pulse
modulated, with emission bandwidths of 20 kHz to 22.08 MHz, and 100 kHz to
85 MHz respectively. There are a few amplitude modulated assignments with

no bandwidths specified.

o Transmitter Power - The powers given vary from 13 milliwatts to

70.7 Megawatts. This last assignment is allocated to Westi.house Communica-

tion Services at Fort Meade, Maryland.

3.6.2.3 International Freauency List

o High Power Examination - This band has 8 assignments, with the

majority having powers of 1200 kW. Two assignments with higher designated

powers are noted, one being 2000 kW and the other 2200 kW.

3.6.2.4 Classification - Probabilistic
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3.6.2.5 Computer Histograms

Figure 3.6-1 presents the non-experimental emitter and power liistograms

and Figure 3.6-2 presents the same including experimental stations.
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1350-1450 MHz Band

Allocations

INTERNATIONAL
Region ) Region 2 Region 3
1350—1 400 1350 —1 400
Foap
MoarLx RADIOLOCATION
RADIOLOCATION
349 349A 349 J9A
14001427
RADIO ASTRONOMY

1427—1429 SPACE OPERATION (Telecommand)

Fixep

MoniLE except acronautical mobile
1429—1528 1429—1 435 14291528
Frxep Fixep FIXED !
MosiLE except Moane MoniLr

acronautical mobile

14351525

Momit e

Fixed

349 In Region 2 and Albania, Bulgaria, Hungary, Poland, Roumania, Czecho-
slovakia and the U.S.S.R,, the existing installations of the radionavigation service
may continue to operate, temporarily, in the band 1 350-1 400 MHz,

349A Radio astronomy observations on the Hydrogen linc displaced towards lower

Spa2  frequencies are carried out in a number of countries under national arrangements.
Administrations should bear in mind the needs of the radio astronumy service
in their future planning of the band 1 350 - | 400 MHz,

\ DOMESTIC
Band H Government Non-Government,
MHz Allocation Allocation
1350-1400 RADIOLOCATION i
Fixed i
Mobile f
G2 Ga7
1400-1427 RADIQ ASTRONOMY RADIO ASTROHOMY
G45
1427-1429 FIXED SPACE GDERATION
MOBILE except (Televormand)
aeronautical Land Mobile
mobile (Telemetering
SPACE OPERATION and telecommand)
(Telecommand) Fixed I
630 (Te]gme?erin?im,
1435-1535 MOBILE MOBILE
(Aeronautical {Aeronautical
telemetering) telemetering)
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G2 In the bands 216225, 420-450, 1300-1400, 2300-2450, 2700-2900,
5650-5925 and 9000-9200 Miz, the Government radiolocation is liwited
to the military services.

G2? ‘The fixed and wobile services are limited to the military sarvices.

G30 In the bands 138-144, 148-149.9, 150,05-150.8, 225-328,6, 335.4-399.9,
1427-1429 and 1429-1435 MHz, the fixed and mobile services are limited
primarily to operations by the military services,

G45 No stations will be authorizad to transmit in the band 21850-21870 kM,
1400-1427 Mix, 2690-2700 MHz, 4990-5000 MHz, 10.68-10,70 GHz, 15.35-
15.40 GHx, 23,6-24.0 GHz, 31,2-31.5 GHz, 52-54.25 GHx, 58,2-59.0 CHz,
64~65 GHz, 86-92 GHz, 101-102 GHx, 130-140 GHz, 182-185 Gz and
230-240 CHx,

3.7.2 Present Assignments

3.7.2.1 Government Master File

e Assignment Class - In general, the assignment class can be divided

into two portions. Below 1400 MHz the assignments are almost exclusively
experimental - either development or testing. Above 1400 MHz the assignments
are primarily for telemetering mobile stations of an aeronautical nature.
There are 140 assignments in this frequency band. The number of assignments
is divided evenly between the two classes. Locations of these assignments
are primarily around DOD test facilities as well as military installations.
Consequently, a fairly large density appears in California and the Southwest.
The 1400-1427 MHz portion of the band is an exclusive radio astronomy

allocation.

¢ Operating Agencies - The agencies which have assignments in the band

are confined to the DOD, specifically, the Air Force, Army and Navy. Each

has approximately an equal number of assignments.
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e Emission - The emission characteristics are fairly consistent. The

majority of the aséignments employ frequency modulation, with emission band-

widths of 1 MHz. Approximately 5% of the assignments are pulsed systems
(radar), with emission bandwidths on the order of 1-10 MHz.

o Transmitter Power - The maximum transmitter power identified is

4000 kW employed by a Navy radar installation at China Lake, California.
Four assignments are 40 kW, all at Camp Pendleton, California. In general,
the high power systems are in the 1350-1400 MHz range, while the powers in
the 1427-1450 MHz portion of the band are at the 10-30 Watt level.

e Antenna - Antennas employed for the radars in the 1350~1400 MHz
portion of the band typically are 20-30 dB(i) gain arrays or reflectors.
Those employed for the airborne system in the upper portion of the band

are 0-3 dB(i) gain stubs or blades.

3.7.2.2 Federal Communication Commission Data File

e Assignment Class - There ave 17 assignments in the 1350-1450 MHz

spectral region; of these, 13 are experimental assignments, 3 industrial,

and 1 aeronautical,

The areas of operation are California (11 assignments), Maryland (4)

and 1 assignment each in New Jersey and Maine.

e Users - The band is used by Westinghouse Communication Services,

McDonnell Douglas Radio Services Corporation and Raytheon Service Co.
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o Emission - Most of the assignments are frequency modulated, with
bandwidths ranging from 500 kHz to 3 MHz. There are 2 amplitude modulated
assignments, with bandwidths of 2.1 kHz. The remaining assignments are

pulse modulated, with bandwidths from 100 kHz to 10 MHz.

e Transmitter Power - The maximum transmitter power is 3.6 kW. The

rzmaining assignments vary from 500 milliwatts to 1 kW.

3.7.2.3 International Freqguency List

e High Power Examination - In general, the frequency band can be

divided into two portions. The 1350-1380 MHz frequency band contains assign-
ments with the majority having powers from 500 to 2200 kW and one having a power
of 6000 kW. The frequency band 1380-1450 MHz contains assignments with

the majority having low powers, with the exception of 8 emitters at 20 KkW.

3.7.2.4 C(Classification - Probabilistic

3.7.2.5 Computer Histograms

Figure 3.7-1 presents the non-experimental emitter and power histograms
for the 1350-1450 MHz band. Figure 3.7-2 presents the same including experi-

mental assignments.
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3.8 1636.5-1670 MHz Band

3.8.1 Allocations

INTERNATIONAL
Region | Region 2 Region 3
16365 -1644
MARITIME MOBILE-SATELLITE
352 352D 352H .
1644 - 1648
ALRONAUTICAL MOMLE-SATELLITE (R)
MARITIME MOBILE-SATELLITE
352 32D asn
16451660
AZRONAUTICAL MOBILE-SATELLITE (R)
352 352D s
1660 -1 670
METEOROLOGICAL AIDS
RApIo AstroNOMY
J5IA 354 354A 354B
as2 In Albania, Bulgaria, Hungary, Poland, Roumania, Czechoslovakia and the
Spa USSR, the band 1 535-1 660 MHz is also ailocatod to the fixed service. As
regards the category of the fixed service in the band 1 535-1 540 MHz, sce Resolu-
tion No. Spa 3.
352D In Austria, Indonesia and the F. R. of Germany, the band ! 540-1 660 MH7 is
Spe  also allocated to the fixed service,
352H The use of the band 16365~ | 644 MHz is limited to transmissions from
Spa2 carth to space stations in the maritime mobile-satellite service for commu-
nication andjor radiodetermination purposes. Transmissions from ship sta-
tions directly to coast si.tions, or between ship stations, are also authorized
when such transmissions are used to extend or supplement the ship-to-satellite
links,
as2i The use of the band 1 644 —~ 1| 645 MHz is limited to transmissions from
Spa2 carth to space stations in the aeronautical mobile-satellite (R) and maritime
mobile-satellite services for communication and/or radiodetermination purposes.
Trassmissions from mobile stations directly to land stations, or between mobile
stations, of the aeronautical mobile (R) and maritime mobile services, are also
authorized. The utilization of this band is subject to prior operational co-
ordination between the two services,
as2) The use of the band 1 645~1 660 MHz is limited to transmissions from
Spa2 carth to space stations in the aeronautical mobile-satellite (R) service for

communication and/or radiodetermination purposes, Transmissions from air-
craft stations in the acronautical mobile (R) service directly to terrestrial acro-
nautical stations, or between aircraft stations, are also authorized when such
transmissions are used to extend or suppitement the aircraft-to-satellite links.
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In view of the successful detection by astronomers of two hydroxyl spectral
linos in the regions of | 665 MHz and | 667 MHz, administrations are urged to give

all practicable protection in the band | 660- | 670 MHz for future research in
radio astronomy particulatly by eliminating air-to-ground transmissions in the
meteorological aids service in the band | 6644 ~ 1 6684 MHz as soon as practi-

cable.

354  In Albania,

$ 800-5 815 MHz and 8§ 630-8 700 MH? are also used for radie

Bulgaria, Hungary, Poland, Roumania, Caschosiovakis and the
U.SS.R., the bands 1660-1690 MHz, 3165-3195 MHz, 48004810 MHz,
astronomy obeet.

vationa,

ig

In Bulgaria, Cuba, Ethiopia, Hungary, Israel, Jordan, Kenya, Kuwait,
Lebanon, Uganda, Pakistan, Poland, the United Arab Republic, Roumania,

Syria, Tanzania, Czechoslovakia, the U.S.S.R. and Yugoslavia, the bands

1660

service and the mobile, except acronautical mobile, service,

¥f

-1670 MHz and 1690 -1 700 MHz are also allocated to the fixed

In Australis, Cyprus, Spain, Ethiopia, Indonesia, Isracl, New Zealand, Portugal,
the Spanish Provinces in Africa, the United Kingdom, Swoden and Switzerland,

the band 1 660-1 670 MHz is also allocated, on a secondary basis, to the fixed
service, and the mobile, except acronautical mobile, service.

Band
MHz

16 b b-
1644

cuTmes: 2w w s o

 1644-1645

l645-1660

1660~ 1670

b s mmms v weer e w2 re e

3.8.2 Present Assignments
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METEOROLOG! 4L
AIDS
(Radiosonde}

RADIO ASTROHOMY
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e Assignment Class - A1l of the assignments are experimental except

for one airborne radar altimeter.

space transmissions by NASA to ATS-6, to support the PLACE experiment.

government master file contains only 6 assignments in this band.

graphically, the assignments are not centralized to one area.

a4

Geo-

Two of the assignments are for Earth-to-
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e Operating Agencies - The operating agencies are NASA, ERDA and the

Air Force.

o Emission - The emissions are frequency modulated except for the

radar altimeter. The emission bandwidths are 1 to 12 MHz.

e Transmitter Power - The transmitter powers employed are 1 kW for

the space systems, and 20 Watts, 75 Watts and 1 kW for the terrestrial systems.

e Antenna - The terrestrial systems use parabolic antennas with gains
on the order of 18-25 dB(i). The space systems (Earth-to-space) employ
35 dB(i) gain reflectors.

3.8.2.2 Federal Communications Commission Data File

o Assignment Class - This band is comprised almost exclusively of

industrial mobile users through the U.S. There are a few assignments for
mobile auxiliary broadcast, radioastronomy, aviation, forestry and industrial
radiolocation. There are a total of 215 assignments with mobile units

authorized to operate throughout the U.S.

o Users - With the exception of one assignment to the state of

Maryland, the assignments are all allocated to private interests.

e Emission - The mobile industrial users, which basically make up
the band, have emission bandw*tths of & kHz, and use amplitude modulation.
The remaining assignments vary from 25 kHz - 10 MHz, frequency modulated,

and 1 ~ 10 kHz, amplitude modulated.
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¢ Transmitter Power - The majority of assignments use powers of 100 W.

The remaining few range from 25 W to 350 W,

3.8.2.3 International Frequency List

e High Power Examination - In this band there are 2 assignments at

30 kW, with the remaining assignments being less than 2.1 kW. Many assign-

ments do not designate the power.

3.8.2.4 Classification ~ Probabilistic

3.8.2.5 Computer Histograms

Figure 3.8-1 prusen®s the non-experimental emitter and power histograms.

Figure 3.8-2 presents the same including experimental stations.
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3.9 2040-2110 MHz Band

MESTIC
Band ' Government Non-Governmm;t
MHa Allacation Allocation
1980-2110 FIXED
MOBILE
NG11

Allocations
_ INTERNATIONAL
Region | Region 2 Region 3
1790 2290 1790 2290
Fixtty Fixep
Mobile MomLe
JS6 JS6AB  JS6ABA
JS6AC I56A JS6ABR  IS6ABA
356 In Switzerland, the band 1 710 - 2 200 MHz is allocated to the fixed service

Spu2  and the mobile, except the acronautical mobile, service and the band 1770 -

1 790 MHz is also allocated, on a secondary basis, to the meteorological-satellito
service.

I%6A Ir Region 2, in Australia and Japan, the band 1 750 - 1 850 MHz may also
Spa2  be used for Farth-to-space transmissions, and in Regions 2 and 3, the band

2200 23290 MHz may also be used for space-to-farth transmussions in the
space research service, subject to agreement hetween the administrations con.
cerned and those having services, operating in accordance with the Table, which
may be affected.

J56AB In Regions 2 and 3 and in Spam, in the band 2025 2120 MHz Farth-to-
Spa2  space transnussions in the earth exploration-satellite service may be authorized

with equality of right to onerate with stations of other space radictommunivation
services in this band and subject to agreement between the administrations con-
verned and those having servives, operating in accordance with the Table, which
may be aflected.

JS6ABA  In Region 2, in Australia and Spain, in the band 2025 - 2120 MHz and in
Spa2  Regions | and 3, in the band 2 110 2 120 MHz Earth-to-space transmussions in

the space rescarch service may be authorized with equality of right to operate
with other space radiocommunication services in these bands and subject to
agreement between the administrations concerned and those having services, upe-
rating 1 accordance with the Table, which may be affected.

IS6AC In Region 1, in the band Lo76 - 2 120 MHz, Earth-to-space transmissions
Spa2 in the earth explorationssatellite service may be authorized with equality of

right to operate with stations of other space radiocommunication services in this
band and subject to agreement between the adninistrations concerned and those
naving services, operating in accordance with the Table, which may be affected
(sec No. JS6AB).

R L IRt R R L e G EERLw VW@ e wowm wm TR ORI T Tam Lami . e s ww Ry

NG11 Televislon Inter-city relay stations may be author.
Ized to use frequencles In this band on the condition that
harmful interfereuce will not be caused to stations operating
in accordance with the Table of Frequency Allocations,
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3.9.2 Present Assignments

3.9.2.1 Government Master File

o Assignment Class - The assignment class is almost exclusively experi-

mental research, including Earth-to-space transmissions to low orbit, geo-
stationary and deep space spacecraft (at the band edge 2110 MHz). There are
approximately 100 assignments in the band. Most of the assignments are
located at the NASA Space Tracking and Data Acquisition stations in Guam,

Hawaii, California, North Carolina and Alaska.

e Operating Agencies - The only agency with assignments in the band is

NASA, with transmissions occurring from Rosman, N. C.; Fairbanks, Alaska;
Goldstone, Calif.; Merritt Island, Florida; Guam and Hawaii. Operation

would generally occur only on an intermittent basis.

e Emission - In general, the emission bandwidths range from 1 to 3 MHz,

employing FM techniques.

e Transmitter Power - The majority of the assignments indicate a 10 kW

level of RF output. Most of the time, however, especially when working low-
orbit spacecraft, 100-200 Watts is sufficient. The higher power capabilities
are provided as backup safety systems, for instance, when a spacecraft
tumbles, and commands must pass through receiver antennas with a gain of

no more than 0 dB(i).

¢ Antenna - Antennas employed are parabolic reflectors with gains

ranging from 20-40 dB(i).
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3.9.2.2 Federal Communications Commission Data File

o Assignment Class - This band is used almost exclusively by the

Auxiliary Broadcast for Television Intercity Relay and Television Pick-up.
There are two point-to-point fixed microwave assignments and one fixed

experimental assignment. There are approximately 500 assignments throughout

the United States.

o Users - The users of this band are mainly television and radio

stations and state agencies.

e Emission - Most of the assignments :re frequency modulated, with
emission bandwidths from 1 to 18 MHz. There are a few auxiliary broadcast
assignments, with emission bandwidths of 25 MHz. The experimental assignments
have emission bandwidths of 5 MHz. The fixed microwave assignments have

emission bandwidths of 3 MHz and 800 kHz.

e Transmitter Power - The transmitter powers in this band vary from

1 to 16 Watts, with a few less than 1 Watt.

3.9.2.3 International Frequency List

® High Power Examination - The majority of the 500 assignments are

less than 1 kW. One fifth of the assignments have powers between 1 kW

and 50 kW. Thirty assignments designate powers of 160 kW.

3.9.2.4 Classification - Probabilistic

3.9.2.5 Computer Histograms

Figure 3.9-1 presents the non-experimental emitter and power histograms.

Figure 3.9-2 presents the same include experimental assignments.
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3.10 2200-2300 MHz Band

3.10.1 Allocations

INTERNATIONAL
Region | Region 2 Region 3
1790 - 2290 1790 - 22%
FIXED Fixep
Mobile MosiLE
356 356AB 356ABA
IS6AC IS6A  JS6AB  3156ABA
2290 -2300 2290 - 2300
Fixen Fixen
SPACE RESEARCH MaoniLr
(Space-to-F arth) SPACE RESEARCH (Space-to-Earth)
Mobile
356C

356
Spa2

350A
Spa2

In Switzerland, the band 1 710 - 2 290 MHz is allocated to the fixed service
aad the mobile, except the acronautical mobile, service and the band 1 770
1 790 MHz is also allocated, on a secondary basis, to the meteorological-satellite
service.

In Region 2, in Australia and lapan, the band | 750 | 850 MHz may also
be used for Farth-to space transmissions, and in Regtons 2 and 3, the band
2200 2290 MHz may also be used for space-to-Earth transmussions in the
space research service, subiect to agreement bhetween the administrations con-
cerned and those having services, operating in accordance with the Table, which
may be atfected.

A56AB In Regions 2 and 3 and in Spawn, in the band 2025 - 2120 MHz Farth-to-

Spa2

space transmissions 10 the earth exploration-satellite service may be authorized
with equahits of night 1o operate with stations of other space radiocommunication
services 1n this band and subject to agreement between the admimistrations con-
cerned and those having services, aperating in accordance with the Table, which
may be affected.

JS6ABA  In Regon 2, in Austrahia and Spain, in the band 2025 - 2 120 MHz and in

Spa2

Regions 1 and 3, in the band 2 110 - 2 120 MHz Earth-to-space transmissions in
the space research service may be authorized with equahty of right to operate
with other space radiocommunication services in these bands and subject to
agreement between the admuustrations concerned and those having services, ope-
raung n accordance with the Table, which may be affected.

356AC In Region 1, in the band 2096 - 2 120 MHz, Earth-to-space transmissions

Spa2

356C

Spa

in the carth exploration-satellite service may be authonzed with equality of
right to operate with stations of other space radiocommunication services 1n this
band and subject to agreenmient between the administrations concerned and those
naving services, operating in accordance with the Table, which may be affected
(see No. JS6AB).

In Austria, the space research service in the band 2 290-2 300 MHz 15 a secondary
service.

54

R

e e




T e e gy

DOMESTIC
Band Government Non-Government
MHz Allocation Allocation
2200-2290 FIXED (LOS only)

MOBILE (LOS only
including aero-
nautical tel-
metering, but ex-
cluding flight !
testing of manned
aircraft)

SPACE RESEARCH
(Space-to-Earth)

6101

2290-2300 SPACE RESEARCH SPACE RESEARCH
Space-to-Earth) (Space-to-Earth)
Eggp space only) (Deep space only)

MOBILE except
aeronautical
mobile

G101

G101 In the band 2200-2300 Miz, telemataring, tracking, ranging, analog/digital
data and/or voice from operational space stations may be accommodated on
a co~equal basis with fixed, wobile and space research services,

3.10.2 Present Assignments

3.10.2.1 Government Master File

e Assignment Class ~ The assignments for the most part are experimental

or mobile stations (specificaily telemetering). There are a few maritime
mobile, aeronautical mobile and space tracking and telemetering stations.
The space stations are assigned throughout the spectral region 2200 to

2300 MHz. There are approximately 800 assignments distributed throughout

the U.S.

o Operating Agencies - The Air Force, Army and Navy are the users most

often 1isted in the data files. However, other agencies such as NASA, Coast
Guard, National Security Agency, ERDA, also make use of this band. The

space stations are operated by NASA and the Air Force.
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e Emission - Most assignments are frequency modulated, with emission
bandwidths from .1 kHz to 10 MHz. There are some bandwidths in the range
10 MHz to 30 MHz. A few assignments are pulse modulated, with bandwidths
up to 1 MHz.

e Transmitter Power - The transmitter powers for the most part are

less than .1 kW, with a few 1 kW assignments. One exception is an Air Force
experimental research assignment at 2250 MHz, with a transmitter power of

2 kW, and an emission bandwidth of 10 MHz, pulse modulated.

e Antenna - Antennas of various kinds are used in this frequency band,
ranging from paraboli:s with gains of 30 dB(i) to horizontally omnidirectional

antennas with gains of 8 dB(i).

3.10.2.2 Federal Communicztions Commission Data File

o Assignment Class - This frequency band is almost exclusively made up

of industrial users (mainly mobile units). The remaining few assignments
are experimental mobile units and public safety assignients. There are a

total of 435 assignments located throughout the 48 contiguous states.

e Emission - The majority of assignments are amplitude modulated, with
bandwidths ranging from 2 to 8 kHz. The remaining assignmehts are frequency

modulated, with bandwidths of 250 kHz to 20 MHz.

e 1Transmitter Power - The transmitter powers designated vary from

100 milliwatts to 2 kW.
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3.10.2.3 International Frequency List

e High Power Examination - The majority of the 1200 assignments are

Tess than 1 kW. Ten percent of the assignments have powers between 1 and
50 kW. There are 24 assignments which designate powers of 160 kW. Five

percent of the assignments do not specify powers.

3.10.2.4 Classification - Probabilistic, non-deterministic

3.10.2.4 Computer His*ograms

Due to the large number of emitters in this band, histograms have

not been generated.
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5.11 2655-2690 MHz Band

3.1

Allocations
INTERNATIONAL
Region | | Region 2 Region 13
2655 2690 2655 2690
Fixen 364C 364D Fixen  364C 364D
Momtie except Fixep-saveLLire (Earth-to-space)
acronautical mobile MOBILE except acronautical molule
BROADCASTING= B . .
ROADCAS[ING=SATELLITE 3 64H
SATELLITE  361B J64H ! £ 368 3
363 364 364F  ING 1648 364F 364G
361B The use of the band 2500 2 690 MHz by the broadeasting-satellite service
Spa2 s limited to domestic and regional systems for community reception and such
use 15 subject 10 agreement between the arimimistrations concerned and those
having services, operating in accordance with the Table, which may be affected
(sce’ Resolutions Nos. Spa2 2 and Spa2  3). The power flux density at the
Earth's surface shall not exceed the values given in Nos, 470NF §70NK.
363 In the F. R. of Germany, the band 2 §50-2 630 M1/ 1s allocated to the fixed
Spa  service; and the band 2 690-2 700 Mt 1s also allocated to the fixed service.
Jo4 In Region 1, tropospheric scatter systems may operate in the band 2 550 -
Spal 269 MHz, subject to agreement hetween the admunistrations concerned and
those having terrestrial radiocommunication services, operating in accordance
with the Table, which may be affected.
364C When planning new tropospheric scatter radio-relay links in the band 2 500 -
Spal 2 690 MHz, all possible measures shall be taken to avoid directing the antennae
of these links towards the geostationary satellite orbit.
3D Administrations shall make all practicable effort to avoid developing new
Spaz  tropospheric seatter systems in the band 2 655 - 2 690 MHaz.
INF In Bulgara, Iran, Portuga! and the U.S.S.R., the band 2 500 - 2 690 MHz
Spa2z s allocated to the tixed service and the mobile, except acronautical mobile, service.
364G Radio astronomy observations in the band 2 670 -2 690 MHz are carried
Spa2z out in a number of countries under natonal arrangements. Administrations
should bear in mind the needs of the radiv astronomy service in their future
planning of this band.
364H In the design of systems in the broadcasting-satellite service, administrations
Spa2

are urged 1o take all necessary steps to protect the radio astronomy service in
the band 2 690 - 2 700 MHa. .
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DOMESTIC

b ssmeinesy o e = e T s - = ==

Band Govérnmenf Non-Governméht N '
MHz Allocation Allocation Remarks

e

2655-2690 BROADCASTING - (Note: Also fixed-satellite by
F?QESLLITE non-Government footnote)

NG8 NG47 NG101
NG102

NQG8 Frequencies in this baud will be selocted for ansign.
went in suck a manner that, on an engineering bhaals, the
lowest frequency in the band fs assigned which will not cause
harmful interference to stations in that area alrendy as.
uigned frequencles in accordance with the Table of Frequency
Allocation,

NG4T In the band 2800-2650 MHry, the television channels
26502036 MHz, 2663-2688 MHy, aud 26874-2680 MIlz and
the correspuuding rerponse frequencies 2686.0378 MHx, 20687.-
0375 MMHx and 2688.9378 Mz may be assigned to operational
fixed stations in the public safety services (Part 89 of thix
chapter) on a primary basis and to operational fixed stations
in other se~vices on a mecondary basls, SBuch assignments are
subject to the condition that all operational fixed stations muat
comply with the technical standards applicable to stations in
the instructional televislon fixed service contalned in Bubpart
I of Part 74 of thix chatper. All other frequencles in this band
for terrestrial operations &:% avallable for assignment only
to stations in the Instructional television fixed mervica, Sta-
tions authorized in this band as of July 16, 1071, which do not
comply with the above provislons may continue to operate on
thelr presently assigned frequencies on a co-equal basis with
other statlons operating in mrecordance with the table of fre-
quency alloeations, Requests for subsequent leensa renswals
or modifications of existing licenses will be considered; how-
ever, expansion of mystems comprised of such stations will
not be permitted. In Alaska, however, frequencies within the
band 2053-2680 MHz are not avallable for assignment to
terrestrial stations,

NG101 The use of the band 2500 2690 MHz hy the broaa-
casting satellite gervice is limited to domestic and reglonal
systems for communlty reception of educational televixion
programing and publie service information. Such use fa sub-
Ject to agreement nmong administrations concerned and those
having services operating in necordance with the table, whieh
may be affected. Unless such agreement jneludes the use of
higher values, the power flux density at the earth's surface pro-
duced by emisslons from a space station in this service shall
not exceed thore values set forth in I’art 73 of the rules for
thiz frequency band,

NG102 The frequency bands 2500 2535 MHz (space-to-
earth) and 2655-2690 MHz (earth-to-space) are allocated for
use in the fixed-satellite service ax follows:

(a) For common carrier use in Alaska, for intra-Alaska
service only, and, in the mid and western Paclfic area includ.
ing American Simoa, the Trust Terrltory of the Paclfie
Islamds, Guam and Hawall;

(b) For educatlonal use In thie cantiguous United States.
Alaska, and the mid and western Pacltie area inelnding
Amerfean Ramaa, the ‘I'rust Territory of the acifle Itlanas,
Guam and Hawall

Such uxe Iy xubjeet to agreement with administeations having
gerviees operating in necardanee with the table, which may be
affeeted. In the band 25002585 M1z, unlesg such agreement
Includes the use of higher values, the power flux density at
the carth's sarface produesd hy omissfons from a space station
In thld service shall not exceed the values set forth {n Part 25
of the rules for this frequeney band.
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3.11.2 Present Assignments

3.11.2.1 Government Master File

e Assignment Class - In this frequency band there is only one assign-

ment, an experimental research station transmitting from space.

e Operating Agencies - This assignment is for the ATS-6 satellite

under control of Goddard Space Flight Center.

o Emission - This assignment is frequency modu:i2.ed, with an emission

bandwidth of 40 MHz.

e Transmitter Power - The specified transmitter power is .015 kW.

s —r 63

3.11.2.2 Federal Communications Commission Data File

o Assignment Class - The assignments in this band are mainly auxiliary

broadcast (Instructional Television Fixed Service, ITFS), with some public
safety stations. The majority of assignments are located in California,
New Jersey, New York, Pennsylvania and Wisconsin. The remaining assign-

ments are distributed throughout the U.S.

¢ Emission - The majority of assignments (ITFS) are combined amplitude
and frequency modulated signals (one carrying the sound portion, the other
carrying video for TV broadcasting). Other assignments indicate emission
bandwidths of 5.75 to 6 MHz, amplitude modulated; 17 MHz, frequency modulated;

and a single assignment with a 500 kHz, pulse modulated; and 2 kHz, frequency

modulated, signal.
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® Transmitter Power - The transmitter powers vary from 130 microwatts

to 100 Watts.

3.11.2.3 International Frequency List

o High Power Examination - There are 115 assignments in this band.

Powers designated are less than .1 kW, except 10 at 10 kW and 1 at 1 kW.

3.11.2.4 C(Classification

Overall, the band is classified as probabilistic. However, since
the ITFS is fairly well defined in the U.S., both technically and geographically,

certain portions of the band can be analyzed in a deterministic manner.

3.11.2.5 Computer Histograms

Figure 3,11-1 presents the emitter and power histograms for the

2655-2690 MHz band.
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3.12 2690-2700 MHz Band

3.12.1

Allocations
J" TERNATIONAL
Region | Region 2 Region )
2690 2700
RADIO ASTRONOMY
233B 363 J64A  364B
2338 In making assignments to stations of other services to which the bands
Spa2 1775 3825 MHz 15005 153 MHz, 4061 416 MHz, 2690 -2700 MHz
and 4700 5000 MHz are allocated, adnunistrations are urged to take all
practicable steps to protect radio astronomy observations from harmful inter-
ference.
363 In the F. R. of Germany, the band 2 550-2 690 Miiz 1s allocated to the fixed
Spa  servite; and the band 2 690-2 700 MH. is also allocated to the fixed service,
364A In Bulgaria, Cuba, Hungary, India, Israel, Kuwait, Lebanon, Morocco,

Spa2z  Pakistan, the Philippines, Poland, the United Arab Republic, Roumania, Cze-

choslovakia, the U.S3.R. and Yugoslavia, the band 2 690 -- 2 700 MHz is also
allocated to the fixed and mobile services.

3648 In Algena, Bulgaria, Hungary, Poland, the United Arab Republic, Yugoslavia,

Spa

Roumania, Czechostovakir and the U.S.S.R., tropospheric scatter systems may
operate n the band 2 690-2 700 MH:z under agreements concluded between
admunistrations  concerned and those having services operating in accordance
with the Table, which may be atfected.

—

DOMESTIC

Band Government Non-Government
MHz Allocation Allocation

26

90-2700 RADIO ASTRONOMY RADIO ASTRONCMY
G45

G45

No stations will be suthorized to transmit in the band 2185C-21870 kHz,
1400~1427 MHz, 269C-2700 Miz, 4990-5000 Miz, 10,68-10.70 GHz, 15.35-
15,40 GHz, 23,6-24.0 GHz, 31,2-31,5 GHz, 52-54,25 GHz, 58.2-59.0 GHz,
64-65 GHz, 86-92 GHz, 101-102 GHz, 130-140 GHz, 182-185 GHz and
230-240 GHz,
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3.12.2 Present Assiynments

3.12.2.1 Government Master File

e Assignment Class - The band is allocated exclusively to the radio-

astronomy service. A radionavigation land station and surveillance radar
station are the only other assignments in this band. They are located in

California and Texas respectively.

e Operating Agencies - The radionavigation station is operated by

the Naval Air Station, and the surveillance radar is operated by the Air

Force.

e Emission - The assignments are pulse modulated, with emission band-

widths of 1.44 MHz and 11 MHz.

e Transmitter Power - The transmitter powers are 230 and 600 kW.

e Antenna - The Navy specifies a parabolic anterna with a gain of
34 dB(i), and the Air Force specifies a parabolic antenna with a gain of

20 dB(i).

3.12.2.2 Federal Communications Commission Data File

e Assignment Class - The assignments in this band are almost exclusively

experimental, with 40 of them being mobile units. A large concentration of

the total 42 assignments are located in Wisconsih and Texas.
e Users - Private industry is the primary user in this band.

® Emission - The assignments are frequency modulated, with emission

bandwidths of 6 kHz.
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e Transmitter Power - The transmitter power varies from 100 milliwatts

to 75 Watts.

3.12.2.3 International Frequency List

e High Power Examination - There ara 22 assignments in the band. The

majority are radioastronomy stations, A few stations specify powers less
than 1 kW, and there is one assignment of 460 kW and two assignments of

500 kW.

3.12.2.4 Classification

For the most part, this is a quiet frequency band allocated exclusively
to the radicastronomy service for continuum measurements. Classification

is not applicable.

3.12.2.5 Computer Histograms

Histograms are not considered appropriate for this band.
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3.13 4200-4400 MHz Band

3.13.1

Allocations
INTERNATIONAL
Region | Region 2 Region 3
4200 - 4 400

AERONAUTICAL RADIONAVIGATION
I52A 37T9A 38t 382 383

as52A The bands 1 558:5 -~ 16365 MHz, 4 200 -4 400 MHz, 5000 - 5250 MHz

Spa2 and 154 - 157 GHz are reserved on a world-wide basis for the use and develop-

AT9A
Spa2

381

g2

383

ment of airborne electronic aids to air navigation and any directly associated
ground-based or satellite-borne facilities.

The standard frequency-satellite service and the time signal-satellite service
may be authorized to use the frequency 4 202 MHz for space to-Earth transmis-
sions and the frequency 6427 MHz for Earth-to-space transmissions. Such
transmissions shall be confined within the limits of -+:2 MHz of these frequencies
and shall be subject to agreement between the administrations concerned and

those having services, operating in accordance with the Table, which may be
affected.

In Chinra and the Philippines, the band 4 200:4 400 MHz is also allocated,
on a secondary basis, to the fixed service.

In Albania, Bulgaria, Hungary, Poland, Roumania, Czechoslovakia and the
U.S.S.R., the band 4 200-4 400 MHz is also allocated to the fixed and mobile
services subject to causing no harmful interference to the aeronautical radio-
navigation service used by aircraft on international air routes n these countries,

In Austria. Denmark, Norway, the F. R. of Germany, Sweden and Switzerland,
the band 4 200-4 210 MHz is also allocated, on a secondary basis, to the fixed
service.

DOMESTIC
Band Government Non-Governy ant,
MHz Allocation Allocetior J
. AERONAUTICAL AERDNAUTICA !
4200-3400 RADICNAV IGATION RADICHAV IGATION
658

G58

No stations will be authorized to transmit in the band 4200-4400 MHz
except altimeter stations and experimental stations. Experimental

stations will not be authorized to develop equipment for operational
use in this band other than equipment related to altimeter etations.
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3.13.2 Present Allocations

3.13.2,1 Government Master File

e Assignment Class - The assignments in this band are made up of users

in the experimental and aeronautical radionavigation service (altimeters).

The 39 assignments are mainly located in the western portion of the U.S.

¢ Operating Agencies - The Navy and Air Force are the primary users,

with come assignments used by the Departments of Commerce, Interior, Army,

NASA, and ERDA.

e Emission - The assignments are mainly pulse modulated, with emission
bandwidths from 600 kHz to 180 MHz. There are some frequency modulated
systems, with bandwidths from 100 kHz to 110 MHz, and a few amplitude modulated

assignments, varying from .01 to 6 kHz.

e Transmitter Power - The transmitter powers vary from .5 Watts to .5 kW.

There are four exceptions to this. One Air Force experimental testing assign-
ment operating over the range 4200-4990 MHz specifies a transmitter power of

2 kW, with an emission bandwidth of 20 MHz, pulse modulated. There are three
Air Force experimental testing assignments operating over the same range,
with specified transmitter powers of 5 kW, and emission bandwidths of 6 kHz
and 50 kHz, amplitude and pulse modulated respectively. The other assign-
ment is unmodulated. The antenna designated for these three assignments has

a gain of 30 dB(i).

e Antenna - The antennas specified in this band are horns, arrays and

parabolic reflectors with gains up to 40 dB(i) on the latter.

Y]
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3.13.2.2 Federal Communications Commission Data File

¢ Assignment Class - This band is used for industrial, experimental and

aviation radionavigation service. There are a total of 19 assignments

in this band, located in California and Oklahoma.

o Emission - The assignments in this band are mainly frequency modulated,

with bandwidths of 20 kHz. The remaining assignments are amplitude modulated,

with emission bandwidths of 2 kHz, and pulse modulated, with emission bandwidths

of 10, 32, and 110 MHz.

o Transmitter Power - The majority of transmitter powers specified are

on the order of 200 Watts. The remaining powers vary from 1 milliwatt

to 20 kW.

3.13.2.3 International Frequency List

e High Power Examination - The 73 assignments “n this band 1ist trans-

mitter powers of less than .01 kW.

3.13.2.4 Classification - Probabilistic

3.13.2.5 Computer Histograms

Figure 3.13-1 presents the non-experimental emitter and power histograms.

Figure 3.13-2 presents the same including experimental assignments.
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FREQUENCY BAND : 4200.0-4400.0(MHz) EMITTER HISTOGRAM
NON-~EXPERIMENTAL
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3.14 4995-5000 MHz Band
3.14.1 Allocations

Y

INTERNATIONAL
Region | Region 2 Region 3 1
4990 - 5000 4990 5000 4990 - 5 000
Fixep RADIO ASTRONOMY FIXED
MosiLe MOBILE
RADIO ASTRONOMY RADIO ASTRONOMY
233B J83A 233B
2338 In making assignments to stations of other services to which the bands

Spaz 3775 3825 MHs. 15005 - 153 MHz, 4061 410 MHz, 2690 - 2700 MHz
and 4700 - 5000 MHz arc allocated, administrations are urged to take all
practicable steps 1o protect racdio astronomy observations from harmful inter.

ference.

383A In Cuba, the band 4990 5 000 MH2z i also allocated to the fixed and mobile
Spa2  services. and the provisions of No. 2338 apply.

@ | 3 ey T T T M AR

DOMESTIC

)
OO SO |
Band Government Non-Government
Mz Allocation Allocation | |
- —— - - - et T SRR oy ‘
4990-5000 RADIO ASTRONOMY RADIO ASTRUNOMY i |
G45 ;

G45 No stations will be authorized to transmit in the band 21850-21870 kHz,
1400~1427 Miz, 2690-2700 MHz, 4990-5000 MHz, 10,68-10.70 GHz, 15.35-
15.40 GHz, 23,6-24,0 GHz, 31,2-31,5 GHz, 52~54,25 GHz, 58,2-59.0 GHz,
64-65 GHz, 86-92 GHz, 101-102 GHz, 130-140 GHz, 182-185 GHz and

230-240 GHz,

3.14.2 Present Assignments

3.14.2.1 Government Master File

There are no assignments in the frequency range 4995-5000 MHz in the

|
Government Master File. This band is an exclusive radioastronomy allocation. g
|
|
1

QBJGJNAJJE““}E 1

oF POOR QUALTY

|
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3.14.2.2 Federal Communications Commission Data File

e Assignment Class - This frequency band contains one fixed experimental

assignment located in California.

o User - This sole assignment in this band is for Rockwell International

Curporation.

o Emission - The assignment is amplitude modulated, with an emissiun

bandwidth of 2 kHz.

e Transmitter Power - The transmitter power specified is 100 milliwatts.

3.14.2.3 International Frequency List

e High Power Examination - There are 15 assignments in this band, with

11 of them being radioastronomy stations. Two of the remaining assignments
have transmitter powers of 1 kW, and the remainder are equal to or less than

.05 kW.

3.14.2.4 Classification

This is a quiet band, ailocated exclusively to the radioastronomy service.

Classification is not applicable.

3.14.2.5 Computer Histograms

Histograms are not considered appropriate for this band.
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3.15 5725-5925 MHz Band
3.15.1 Allocations

INTERNATIONAL
“ chmn. ] l Region 2 ‘ Region 3
5725 45850 5725 5850
FIXED-SATELLITE RADIOLOCATION
(Earth-10-space) Amatenr
RADIOLOCATION
Amateur
354 B8 W
391 BVIA 389 391 391A
5850 59258 S850 5925 5850 5925
Fixen Fixtd
FINED-sATELLLTE RADIO AT ION FINED-SATELLITE
tt arth-to-space) Amateur tEarth-tosspaced
Moni i Moviry
Radlocation
k) 194 Wl

4 In Albania, Bulgaria, Hungary, Poland, Roumania, Czechoslovakia and the
U.S.S.R,, the bands 1 660-1 690 MHz, 3165-3 195 MHz, 4800-4 810 MHz,
5 800-5815 MI{z and 8 680-8 700 MHz are also used for radio astronomy obser-

vations.

388 In the F. R. of Germany, the band § 650-5 778 MHz is allocated to the amateur
service and the band 5§ 775.8 350 MHz 15 allocated to the nxed service,

389 In China, Indw, Indonesia, Jupan and Pakistan, the band § 650 & 850 MHz 15 also
allocated to the fixed and mobile services.

N In Albanit. Bulgana, Hungary, Poland, Roumania, Czechoslovakia and the
Spa2 U.S.5.K.. the band 5800 5850 MHzs allocated to the fixed, mobile and tixed-

satelhite services.

391 The frequency 5800 MH: is designated for industrial, scientific and medical
purposes. kEmussions must be contined within the hmuts of « 75 MHz of that
frequency. Radicommunication services operating within those limits must
accept any harmiul interference that may be experienced from the operation of
industnial, scienttic and medical equipment.

I91A Radio astronomy observations are being carried out in the bands 5 750 -

Spaz 5770 MHz and 36 458 36 488 GHz in a number of countries under national
arrangements.  Administrations are urged to take all practicable steps to protect
radio astronomy observations in these bands from harmful interference.

DOMESTIC
Band - Croiverrnnrzent | Non-Government
MHz Allocation Allocation
5650-5925 RADIOLOCATION Ama teur
(ISM 5800 +
75 MHz)
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3.15.2 Present Assignments

3.15.2.1 Government Master File

o Assignment Class - This band is used primarily for experimental and

radiolocation (mobile) stations. The other services assigned in this band
are for surveillance radar, radiolocation land stations and radionavigation

mobile stations. The approximately 150 stations are located throughout the
U.s.

e Operating Agencies - This band is used primarily by the Army, Air

Force and Navy. There is a NASA experimental research station (ATS-6) trans-
mitting from space at 5765 MHz.

e Cmission - The emissions are almost entirely pulse modulated, with

emission bandwidths from 4 to 35 MHz. There are a few frequency modulated

assignments, with an emission bandwidth of 1.4 MHz. The few amplitude

modulated assignments have bandwidths of .01, .1 and 2 kHz.

e Transmitter Power - The transmitter powers vary from .0007 to 4 kW,

with 11 assignments in the 250 to 300 kW range and two assignments at 1000 KkW.

o Antenna - A variety of antennas are used throughout this band. The

only gains listed, however, are 30 to 44 dB(i) for parabolic antennas.

3.15.2.2 Federal Communications Commission Data File

o Assignment Class - There are 12 assignments in this band. Of these

12, half are experimental systems; a third are fixed common carrier systems
and one is used for industrial, scientific and medical purposes. There is

also one communication-satellite earth station assignment. The assignments

are concentrated in "alifornia.
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o Emission - The majority of assignments are frequency modulated, with
emission bandwidths from 19.8 to 36 MHz. There is one pulse modulated system,
with an emission bandwidth of 20 MHz, and two amplitude modulated systems,

with bandwidths of .1 and 190 kHz.

8 Transmitter Power - The transmitter power varies from 36 milliwatts

to 2.8 kilowatts.

3.15.2.3 Irternational Frequency List

o High Power Examination - This frequency band of 90 assignments can

be divided into two portions, with one portion, 5725 to 5840 MHz, having trans-
mitter powers of less than 1 kW, and 10 assignments having powers of 250 kW.

The second portion, 5843 to 5925 MHz indicates powers of 1 kW or Tess.

3.15.2.4 Classification - Probabilistic

3.15.2.5 Computer Histograms

Figure 3.15-1 presents the non-experimental emitter and power histograms.

Figure 3.15-2 presents the same including experimental assignments.
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FREQUENCY BAND : 5725.0-5925.0(MHz) EMITTER HISTOGRAM
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3.16 5925-6425 MHz Band

3.16.1 Allocations

INTERNATIONAL

Region 2 !

.

Region | ]

Region 3

5925 6425
Fixen
Fixepaavetine ok arth-taspace)
Mouwie

DOMESTIC

Band i Government ' Non-ﬁévernment " ]
MHz Allocation Allocation Remarks
e e A T Sy— - cares
5925-6405 i FIXED

Domestic put;h'c
FIXED-SATELLITE

(Earth-to~space)
NG41

e e T B -

e

o S S o T e e 4T

NG41 Frequencies in the bands 3700-4200 MHx, 5025-
8425 MXlx, and 10.7-11,7 GHx may also be assigned to ata-

tions in the international fixed pubdlic aud international control
rervices located In U.8. Poassssalons in the Caribbean area,

3.16.2 Present Assignments

3.16.2.1 Government Master File

e Assignment Class - The majority of assignments in this band are for fixed

stations or radiobeacon mobile stations. The remainder of the assignments are

for fixed-satellite earth stations and experimental stations. The 119 assign-

ments are located in a limited number of states. Alaska contains the majority

of assignments. The remaining stations are located in Alabama, California,

Florida, Hawaii, Maryland, Nevada, New Mexico, and North Carolina.

ORIGINAL PAGE IS
OF POOR QUALITY
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o Operating Agencies - This band is used primarily by the Air Force

and ERDA. Other agencies with assignments are the Department of Interior,

NASA, Army and the Department of Transportation.

e Emission - The majority of assignments are frequency modulated. The
fixed statijons usually employ emission bandwidths of 4 or 12 MHz. The
radiobeacon mobile stations have unmodulated signals. The experimental stations
specify emission bandwidths of 40 MHz, frequency modulated, with the exception
of an assignment which operates over the frequency band 5925 to 6425 MHz.

This assignment 1ists four emission chaacteristics: 5060 MHz bandwidth
frequency modulated, 500 MHz bandwidth pulse modulated, 2 MHz bandwidth
amplitude modulated, and 2 MHz bandwidth frequency modulated.

o Transmitter Power - The transmitter powers vary from .3 Watt to . 6 kW,

with the majority of assignments at 1 Watt. There are a few experimental

stations which specify transmitter powers of 10 kW.

e Antenna - The typical antenna used in this band is a parabolic with

a gain of 43 dB(i).

3.16.2.2 Federal Communications Commission Data File

o Assignment Class - The majority of assignments are fixed common

carrier, including earth stations for use in domestic and international
regions. The remaining assignments are experimental, many of which are mobile.
One assignment operating over the 5925 to 6425 MHz frequency range is used
only for telemetry, tracking and control, except in emergencies. This
assignment is used by AT&T, IT&T, RCAC, WUI and Comsat, and specifies a power
of 12.5 kW. This assignment has 2 units, one amplitude modulated and the

other frequency modulated, both with emission bandwidths of 30 MHz.

v
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The approximately 28,000 assignments in this band are located throughout

the U.S., with a large number of assignments in Alaska, Arizona, California,

and New York.
o Users - The majority of users in this band are telephone companies.

o Emission - The majority of acciygnments are frequency modulated, with

emission bandwidths typically of 30 MHz.

e Transmitter Power - The transmitter power varies from 36 milliwatts

to 12.5 kW.

3.16.2.3 International Frequency List

e High Power Examination - The majority of the more than 10,000 assign-

ments in this band specify powers less than 1 kW. Approximately 2% of the
assignments have specified powers of 2 kW. The remaining assignments give

powers varying from 1 kW to 470 kW. There are four assignments with the

470 kW power specification.

3.16.2.4 Classification - Probabilistic

3.16.2.5 Computer Histograms

Due to the large number of emitters in this band, histograms have not

been generated.
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3.17 6475-7000 MHz Band

3.1741

Allocations

INTERNATIONAL
Region | o ‘ o RVf.'g'mn”: ) 7 % 7 Region 3
6425 7250
FINED
Mot
3794 392AA  W2B 9]

IMA The standard frequency-satellite service and the time signal-satellite service

Spa2 may be authorized to use the frequency 4 202 MHz for space-to-Farth transmis-
sions and the frequency 6427 MHz for Earth-to-space transmissions. Such
transmissions shall be confined within the himits of +2 MHz of these frequencies
and shall be subject to agreement between the administrations concerned and
those having services, operating in accordance with the Table, which may be
affected.

392AA In Brazil, Canada and the Umted States of America, the band 6 625 -

Spa2 7125 MHz is also allwated, on a secondary basis, to the fixed-satellite service
for space-to-Farth transmissions.  In Region 2, the power flux density produced
by space stations n thiy band shall be in accordance with the provisions of
No. 4708NM.  In Regions 1 and 3, it shall be at feast 6 dB lower.  Receiving
earth stations in this band may not impose restrictions on the locauons or techmi-
cal parameters of existing or future terrestnal stations of other countries.

k121 Yhe band 7 145 7235 MHz may be used for Farth-to-space transmussions

Spa2  in the space research service, subject to agreement between the administrations
concerned and those having services, operating in accordance with the Table,
which may be atfected.

393 In Italy, the band 6 450-6 575 M. 15 also allocated to the radiolocation service,
Spa

BOMESTIC

B T mma e i s ke e 2w w4

!

ire e < i i e e et %y 8 e e < i i e 2 5
! Gand | Governnent ; Non-Government
t MHz i Allocation ! Allocation

W mme e e Sk R 9 s b wl w w  A me K w2 mew e mmmenb s ae e s T e e

6425-657% MOBILE

i 6575-0020 FIXED
| ' NGS
'

f mm i en e e En % A w4 e s s i b e xS iy =0 -

GO0 e 7l ! ' FIXED

. FIXED-SATELLITE

| (Space-to-tarth)
NG8  NG103

|
{
~ i
b75- 7128 i ‘ FIXED

et Rt S 5 T o R . e e SR T

FIXED-SATELLITE

(Space-to-tarth) |
MOBILE i
NGIT NG103
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NGB YXrequencies in this band will be selected for ansign-
ment {n suck a manner that, on an engincering basis, the
lowest frequency in the band is assigned which will not cause
harmful Interference to stations in that area already as:
signed frequencies in accordance with the Table of Frequency
Alloeatlon,

NG11 Televiston Inter-city relay stations may be author-
lzed to use frequencles in this band on the condition that
harmful interference will not be cavsed to stations operating
In accordance with the Table of Frequency Allocations.

NG103 In the band 06625 7125 MHz the fixed-satellite
rervice (apace to earth) has equal rights with the fixed and
mobile services within the Unlted Btates. Internationally,
however, It Ia secondary with respect to the services of other
countries operating in accordance with the table and recelving
earth stations in this innd may not impose restrictions on the
locations or technieal parameters of existing or future ter-
restrinl statious of other conntrier.

3.17.2 Present Assignments

3.17.2.1 Government Master File

e Assignment Class - Of the ten assignments in this band, are all

experimental. The assignments are located throughout the U.S.

e Operating Agencies - The majority of assignments are allocated to

the Air Force.

o Emission - The majority of assignments are pulse modulated, with
emission bandwidths of 200 kHz. There are two frequency modulated assign-

ments, with bandwidths of 7.3 and 10 MHz.

¢ Transmitter Power - The transmitter power varies from .1 Watts to

400 Watts.

¢ Antenna - The majority of assignments use a blade antenna with a

gain of 2 dB(i). There is one parabolic antenna used, with a gain of 39 dB(i).
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3.17.2.2 Federal Communications Commission Data File

e Assignment Class - The majority of assignments from 6475 to 6725 MHz

are for the industrial service. Other services using this band are the
common carrier, public safety, experimental, aviation and land transportation.
The assignments in the band 6725 to 6825 MHz are mainly used by the ‘industrial
and public safety services. There are, however, other services used in this
portion of the band. The last portion of the band, 6875 to 7000 MHz, is
almost exclusively used for auxiliary broadcast (5 of these are remote pickup

mobile units).

The majority of the over 11,000 assignments in this band are distributed

throughout the U.S.

e Emission - The majority of assignments are frequency moduiated. The
assignments in the first portion of the band (6475 to 6875 MHz) have emission
bandwidths of 10 MHz for the most part. The assignments in the remainder

of the band use emission bandwidtrs of 25 MHz typically.

e Transmitter Power - The majority of assignments have transmitter

powers of 1 to 4 Watts. There are a few assignments indicating powers of

200 Watts, and one with a specified power of 8.5 kW.

3.17.2.3 International Frequency List

e High Power Examination - There arz more than 3000 assignments in

this band, with powers varying up tc 160 kW.
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3.17.2.4 C(lassification - Probabilistic

3.17.2.4 Computer Histograms

Due to the large number of emitters in this band, histograms have not

been generated.
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3.18 7900-7975 MHz Band

3.18.1 Allocations

INTERNATIONAL

Region | Region 2 Region 3

7900 7978
Fixen

FixeD-SATELLITE (Earth-to-space)
MosiLE

! 7900-8975 FIXED

DOMESTIC

Non-Government
Allocation

Band . Government
MHz Allocation

FIXED-SATELLITE
(Earth-to-space)
MOBILE

GY07 G108

PO UEUREDY. S
|

Glu7 Mi'itary earth stations in the band 7250-7750 and 7900-8400 MHz and

20.2-21.2, 30-31, 92-93, 1U2-103, 140-141 and 150~15] GHz may be fixed,
transportable or located on board a ship or aircrafe,

G108 Planning and use of the bands 7300-7750, 7900-7975 and 8025-8400 MHz by

mobile earth stations and the band 8025-8400 MHz by stations of earth
resources satellite systems, necessitate the development of technical
and/or operational sharing criteria to ensure the maximum degree of

electromagretic compatibility with existing and planned systems within
these bands.

3.18.2 Present Assignments

3.18.2.1 Government Master File

o Assignment Class - This band is predominantly used for the fixed

and fixed-satellite services. There are some experimental assignments

in this band.
u. S.

The more than 400 assignments are located throughout the
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¢ Operating Agencies - The Federal Aviation Administration is

the major user, although some other government agencies make use of the

band.

o Emission - Emissions are almost exclusively frequency modulated,
with bandwidths from 910 kHz to 45 MHz. There are two experimental
assignments, with bandwidths of 185 MHz, operating over the frequency range

of 7900 to 8500 MHz.

o Transmitter Power - The transmitter powers in this band are

330 Watts or less, except for one experimental assignment over the frequency

range 7900-8400 MHz, with a power of 10 kW.

® Antenna - The majority of assignments employ parabolic antennas
with gains up to 46 dB(i). Other antennas used in this band include horns
with 16 to 28 dB(i) gain, fly swatters with gains of 42 dB(i), and earth

station antennas with gains of 57 dB(i).

3.18.2.2 Federal Communications_Commiscion Data File

o Assignment Class - There are two industrial, two common carrier,

and one experimentai assignment in this band. They are located in Florida,

Arizona and New Jersey.

e Emission - Most of the assignments are frequency modulated, with
emission bandwidths of 2, 10 and 25 MHz. There is one pulse modulated

system, with a bandwidth of 40 MHz.
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¢ Transmitter Power - The assignments specify transmitter powers

of 1 Watt, 1.5 Watts and 75.36 megawatts. The 75.36 MW assignment is
an experimental assignment at 7970 MHz, with an emission bandwidth of

2 MHz (frequency modulated), and 40 MHz (pulse modulated).

3.18.2.3 International Frequency List

o High Power Examination - The 150 assignments in this band

specify transmitter powers less than .01 kW.
3.18.2.4 Classification

Overall, the band is considered probabilistic. However, certain
portions of the band which are used by the FAA for point-to-point
microwave transmission of air traffic control information are fairly |

well defined and could be analyzed in a deterministic manner,
3.18.2.5 Computer Histograms

Figure 3.18-1 presents the non-experimental emitter and power histogram.

Figure 3.18-2 presents the same including experimental assignments.
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3.19 9950-10050 MHz Band

3.19.1 Allocations

INTERNAT IONAL
r Region | Region 2 Region 3
9 500 — 10 000 ks
Fixed
400 401 SIA
10 000 — 10 500
RADIOLOCATION
i Amatewr
' 40IA 402 40)

400 In Albania, Bulgaria, Hungary, Poland, Roumania, Czechoslovakia and the
| USS R, the band 9 800-10 000 MHz 1s also allocated to the fixed and radio-
NAVIgALION services,

401 In India, Indonesia, Japan and Sweden, the fixed and radiolocation services
operate on a basis of equality in the band 9 800-10 000 MH:
401A The band Y975 10025 MHz may be used by weather radar on meteorological-
d Spa  satellites
' 402 In Japan and Sweden, the band 10 000-10 500 MHz 15 also allocated to the

fixed and mobiie services.

40) In the F R.of Germany and Switzerland, the band 10 000-10 250 MHz is also
allocated (o the fived and mobile services; the band 10 250-10 500 MH: is allocated
10 the amateur service.

|
S

| Band
L "Z

| 9500- mooo

|
>

10000-10500

G2

Gi6

U . — =

DOMESTIC
Government Non-Government ;
Al)oution | Allocation I Remarks
kAD OLO".\HO‘ Radiolocation
Gl36 i
L L s W - [ R ——
RADIOLOCATION Amateur Although the band 10000- 10500
Radiolocation MHz presently seems most suitable
632 NGA2 as a common frequency band for

such survey operations in .. f-
ferent countries, future develop-
ment, if required, shovid be
directed to the band 34.0-35.6
GHz, within the overall band

l 33.4-36.0 GHz, with no new

development below 10000 Miz.

Except for weather radars or ~eteorological satellites in the band
9975-10025 Mz and for Government survey operations (see footnote US108),
Government radiolocation in .re band 10000-10500 Mz is limited to the
military services.

Except for weather radars on meteorological-satellites in the band
9975-10025 MMz, all Government non-military radiolocation in the band
9500-10000 MHz shall be secondary to the military services.

NG42 Non Government stations in the radiolocation serv-
Ice shall not cause barmful Interference to the amateur
service.
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3.19.2  Present Assignments

3.19.2.1 Government Master File

o Assignment Class - The assignments in this band ara mainly for
experimental and radiolocation use. Of the approximately 50 assignments

in this band, 60 are mobile. A1l are located throughout the U.S. and

Possessions.

e Operating Agenci¢s - The Air Force, Navy and Army are the primary

users in the band.

e Emission - The majority of assignments are frequency modulated,
with emission bandwidths varying from 1 kHz to 40 MHz. There are 2
exceptions to this. One assignment is an Army mobile radiolocation station
with an emission bandwidth of 500 MHz, and the other is an Air Force
experimental research assignment with a bandwidth of 1 GHz. There are a
few amplitude modulated assignments, with emission bandwidths up to 40 MHz,
and a few pulse modulated assignments, one with an emission bandwidth of

1 GHz.

e Transmitter Power - The transmitter powers vary from .1 Watt to
5 kW, with 4 exceptions. Two Air Force experimental research assignments
have powers of 20 kW, and two assignments have powers of 250 and 500 kW, all

with emission bandwidths of 1 GHz.

e Antenna - There are several types of antennas used in this band,

e.g., horn, conical, cavity slot and parabolics with gains up to 67 dB(i).
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3.19.2.2 Federal Communications Commission Data File

o Assignment Class - The majority of assignments in this band are
used for industrial radiolocation. The remaining assignments are used
for experimental and public safety purposes. Of the approximately 80
assignments in this oband, 85 are mobile. The assignments are Jlocated

throusheut the U. S.

e Emission - The majority are frequency modulated assignments, with
bandwidths ranging from 20 kHz to 40 MHz. The few amplitude modulated

assignnents have emission bandwidths from 2 kHz to 20 MHz.

o Transmitter Power - The transmitter power varies from 30 milliwatts

to 50 Watts, with one assignment having a power of 100 Watts.
3.19.2.3 International Frequency List

e High Power Examination - There are only five assignments in

this frequency range, with the powers specified at .05 kW, .75 kW and 2 kW.
3.19.2.4 <{Classification - Probabilistic
3.19.2.5 Computer Histograms

Figure 3.19-1 presents the non-experimental emitter and power histograms.

Figure 3.19-2 presents the same including experimental stations.
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3.20 10.6-10.7 GHz Band

3.20.1 Allocations

INTERNATIONAL

1 Region | Region 2

106 - 1068
Fixen

Mosie
’ RADIO ASTRONOMY
Radivlocation

1068 - 107
RADIO ASTRONOMY

4058

I EY In the F.R. of Germany, in the band 106 - 10 68 GHz, the radio astronomy

Spal  service 1s a secondary service.

4058 In Algenia, Bulgaria, Cuba, Hungary, Japan, Kuwait, Lebanon, Pakistan,
Spa  Poland, the Un‘ted Arab Republic, Yugosicvia, Roumania, Czechoslovakia and
the USSR, the band 1068-107 GHz s also allocated to the fixed and mobile

services.
DOMESTIC
Band Government Non-Government
MH2z Allocation Allocation
i 10.55-10.68 MOBILE
10.68-10.7 RADIO ASTRONOMY RADIO ASTRONOMY
G4a5 [

230-240 GHsz,

95

GAS No stations will be authorized to transmit in the band 21850-21870 kHz,
1400-1427 Miz, 2690-2700 MHz, 4990-5000 MMz, 10,.68-10.70 GHz, 15.35
15.40 GHz, 23,6~24.0 GHaz, 31.2-31,5 GMz, 52-54.25 CFz, 58,2-.9.0 CHz,

’ 64~65 GHz, 86-9. GHz, 101-102 GHz, 130-140 GHz, 182-185 GHz and




macea il o osacansbon.

3.20.2 Present Assignments
3.20.2.1 Government Master File

e Assignment Class - There is only one assignment at 10.6 GHz, for an

experimental testing station in Oklahoma.

e Operating Agency - Air Force.

¢ Emission - Unmodulated signal.

® Transmitter Power - .2 Watts.

e Antenni - Although the type of antenna is not noted, the gain is

given as 39 dB(1i).

3.20.2.2 Federal Communications Commission Data File

o Assignment Class - The assignments in this band are for mobile units

used for public safety, industrial, and experimental purposes. One assign-
ment is point-to-point microwave at 10.7 GHz. There are ~pproximately
twenty assignments which are located throughout the U.S. 10.68-10.7 GHz

is an exclusive radioastronomy allocation.

o Emission - The assignments are frequency modulated, with emission
bandwidths from 25 kHz to 25 MHz, and amplitude modulated, with bandwidths from
20 kHz to 12.25 MHz.

e Transmitter Power - The transmitter powers vary from 5 milliwatts

to 6 Watts.
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3.20.2.3 |International Frequency L.-t

e High Power Examination - Of the 14 assignments in this band, only 4

have transmitter powers specified, and they are less than 1 kW.

3.20.2.4 Classification - Probabilistic.

3.20.2.5 Computer Histograms

Figure 3.20-1 presents the non-experimental emitter and power histograms.
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3.21 10.95-11.2 GHz Band

3.21.1 Allocations

INTERNATIONAL
Region | Region 2 Region )
1095 - 112 1095 12
Fixto Fixeo
FIXED-SATELLITE Fixe's arecuire (Space-to-Earth)
(Space-to-Farth) MOBILE
(Earth-to-space)
Mot
DOMESTIC
Band | Government Non-Gover ~ment
MH 2z i Allocation Allocation , Remarks !
10.95-11.2 | FIXED 1 Non-Government Huo-sate!h-!:- !
: FIXED-SATELLITE | limited to international !
(Space-to-Earth) | operations.
l NGA1 NG04 f

NG41 Frequencles lLu the bands 3700-4200 MHs, 5025~
6425 MUz, and 10.7-11.7 GHe may also be assirned to sta-
tions in the international fixed public and international control
services located in U.S. Possessions in the Caribbean area.

NG104  The use of the bands 1095-11.2 and 11.45-11.7
GHe In the fixed satellite service Is Himited to International
systems, Lo, other than domestts  ctems,

3.21.2 Present Assignments

3.21.2.1 Government Master File

o Assignment Class - There is only one assignment in this band;

an experimental assignment located in New Mexico.

e Operating Agency - Air Force.

e Emission - This assignment is frequency modulated, with an emission

bandwidth of 40 MHz.
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o Transmitter Power - 2.5 Watts.

e Anten:> - This assignment specifies a parabolic antenna with a gain

of 46 dB(1).

3.21.2.2 Federal Communications Commission Data File

o Assignment Class - There are some experimental assignments in this

band, although the majority of assignments are common carrier.

The approximately 1500 assignments are located throughout the 'J.S., with

a large concentration of stations in California.

e Emission - A1l the assignments are frequency modulated, with typical

emission bandwidths of 28 M._.

® Transmitter Power - The majority of assignments specify transmitter

powers of 500 milliwatts. However, there are a few assignments which list

powers from 160 to 500 Watts.

3.21.2.3 International Frequency List

e High Power Examination - The majority of the 89 assignments in this

band have transmitter powers of less than .01 kW. There are a few assignments

with powers of 160 kW.

3.21.2.4 Classification - Probabilisitc

3.21.2.5 Computer Histograms - Due to the large number of emitters in this

band, no histograms have been generated.
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o Transmitter Power - 2.5 Watts.

o Anten.: - This assignment specifies a parabolic antenna with a gain

of 46 dB(i).

3.21.2.2 TFederal Communications Commission Data File

o Assignment Class - There are some experimental assignments in this

band, although the majority of assignments are common carrier,

The approximately 1500 assignments are located chroughout the 15.5,, with

a large concentration of stations in California.

o Emission - A1l the assignments are frequency modulated, with typical

emission bandwidths of 28 M...

e Transmitter Power - The majority of assignments specify transmiiter
powers of 500 milliwatts. However, there are a few assignments which 1list

powers from 160 to 500 Watts.
3.21.2.3 International Frequency List
o High Power Examination - The majority of the 89 assignments in this

band have transmitter powers of less than .01 kW. There are a few assignments

with powers of 160 kW,
3.21.2.4 Classification - Probabilisitc

3.21.2.5 Computer Histograms - Due to the large number of emitters in this

band, no histograms have been generated.
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3.22.1 Al i

INTERNAT IONAL
Region | Region 2 Region )

125 - 1278 1251278 1251278
FIxto-sartecvine Fixto Fixto

(Space-to-Earth) FIXED-SATELLITE FIXED-SATELLITE

(Earth-to-space) (Farth-to-space) (Space-to-Earth)

MosiLE except MosiLe except
405BD  405BE aeronautical mobile aeronautical mobile
458D In Bulgana, Cameroon. Congo (RBrazzaville), the Ivory Coast, Gabon. Ghana,

Spa2  Hungary. Irag. Israel Jordan, Kuwait, Libya, Mal. Niger. Poland, Sy ria. the United
Arab Republic. Roumama, Senegal. Czechoslos akia, Togo and the U S S R .. the band
1281278 GHz s also allogated to the fixed service and the mobile. except aeronauts

cal mobile, service

JO5HE

In Algenia, Belgium, Denmark. Spamn, Fthiopia, Fintand, Frarge. Greeve,

Spal  Kenva, Liechtensten, Lusembourg. Monaco, Norway, Upanda, the Netherlands, Portu
gal, the F.R. of Germany, Sweden, Swuzerland, Tanzama and Tumsia. the band
T35 1275 GHz s also allocated. on a secondary basi, to the fixed service and the
mohile. except aeronautical mobile, service

DOMESTIC

Band
MH2

Government
Allocation

Non-Government
Allocation

12.5-12.7

FIXED

FIXED-SATELLITE
(Earth-to-space)
" NGB NG52

| 12.7-12.75 i ' FIXED
FIXED-SATELLITE
l (Earth-to-space)!
MOBILE
| NG53 l

NUS  Frequencies 1o this band will be selected for assign-
ment in suck a mavoper that, on an engioneering basis, the
lowest frequency in the band Is assigned which will not cause
2 harmful interference to statlons in that area already as

sigoed frequencies In accordance with (he Table of Frequency
i 5 Allocatior

NGAH2  Statlons used for transmission of program materisl
to cable televislon (CATYV) systems, which are authorized to
operate in the band 12.2-12.7 GHz on November 22, 1065,
may continue to be authorized to so operate until August 1,
1050, under the conditions i pecified in that license.

ENGS2 amended eff. 1-1-76, 1I(72)-8)

NGS2  In the band 127-12.05 GHs, television pickup sta

. tlons shall not cause harmful Interference to community

ST{A antenna relay, television Intercity relay and television STI
1 stations,

)
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3.2¢
3.22.1

12,5-12.75 Gz Band

Allocations
» INTLRNATIONAL
B s Gt L
Region | Regioi o Region 3
125 1275 ;128 1278 125 1275
Faxib SATEILITE N E LT Fixen
thpace e barth) FINFDSATE LT FINEL SATHLEITY
(harth tspace) (F arth b space) (hpace ok aith)
Mosnt except Mosi e exeept
40581 4088 ! deronautiedl mohile dervnautival nwhile
581 In Buigana. ¢ anetoan © onge tBracaasdien. the Tvory ©ogad Crabon Ghang,

Spa2  Hueans Do Bray lontan has s Dibva Mabe Seovr Boiaint Sueng toe 1 onged
Arab Repabto . Rosrning, Senecdi 4 cechedimahin, Tovoo g e 1 S S ) the band

DU B ol vl adboreatedt B b tinnd b v e ammd the tobuic. o, MM ecrelnagle
vl rtebaie s e

H)SBE In Alevvas Belpsam, Denmaie Spam F b, Foaland Frasee, e,
Spal  Ronea Beohrensgem D usembonres Mongeo, Nevwan, [ nandu, the Seethies b, Pontg
aalothe RO Gesmny, Seeden, Swtzertad, Tansaina and Tauoenr the tnarnd

Yo AR M LYY . . B .
AR G e e ailoeated on ot secomdans B, to the ived servee and the
Mehiics Uxeept actonantioal mohuic, 0nvce

DU ST 71

Band ; Hovernment i -Nnn nii‘ 'vvrn@n t> |

tHg Allogation Allovation i
IR | | FINED ‘

! i FIREGATELLITY ‘

! | i {tarth=toespacn )
| NGB Nih2 t

T R 5 ! FIXED j

! ! : FIXED-SATLLLITE
: ; f Larthsty-space);
j ; ! MOBILL ;
1 i ! NGD 3 !

NG8 PFrequencies {n this band will be selected for assign.
ment In suck & manner that, on an engineering basis, the
Towert frequeney fn the band {8 as~igned which will not caus»
harmful uterfecenice to statiens n that area already as-

algned frequencles (o accordance with (he Table of Frequency
Allocatiop

NGa2  sratdoens uewd for transmbedon of program materiul
to vable televilon (CATYE systems, which ave anthorized to
eperite in the band 122 12,7 GIIz on Novembor 22 1065,
may coptinue to be augtheifzed to so operate until August 1,
10980, umder the vonditfons specified in that Heense.

LNG32 amended eff. 1-1 76, IT(72) 8]

NGSY In the Land 12.7-12.05 GHz, television plekup sta
tions =hall not cause harmful Interference to community
antenna relay, televislon Intercity relay and television STI,
stations,
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3.22.2 Present Assignments

3.22.2.1 Government Master File

e Assignment Class - There are two assignments in this band. One is a

fixed service assignment located in California, and the other is a fixed

service in the American Samoa.

e Onerating Agencies - ERDA and the Department of Interior have control

over these assignments.

e Emission - One assignment is frequency modulated, with an emission

bandwidth of 25 MHz, and the other is amplitude modulated, with a bandwidth

of 13.3 MHz.

o Transmitter Power - The transmitter powers specified are ,1 and

1 Watt.

# Antenna - The assignments use parabolic antennas with a gain of 35

and 45 db(i)

3.22.2.2 Federal Communications Commission Data File

o Ascaignment Class - The fivst portion of the band, 12.5 to 12.69 GHz,
The

is used by a number of services, mainly industrial and public safety.
remainder of the band, 12.7 to 12.75 GHz, is used by the auxiliary broadcast

service almost exlcusively. There are six experimental mobile assignments

in this portion of the band. The 1000 assignments in the 12.5 to 12.75 GHz

band are located throughout the U.S., with a large number in California and

Texas.
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o Emissfon - In the 12.5 to 12.69 GHz band, the majority of assignments

are frequency modulated, with emission bandwidths of 20 MHz. /. proximately

25 assignments are amplitude modulated, with bandwidths from 9 to 13 MHz,

The remaining assignments are frequency modulated, with the majority having

emission bandwidths of 25 MHz.

e Transmitter Power - The majority of acsignments in the first portion
of the band, 12.5 to 12.69 GHz, specify transmitter powers of 1 Watt or less,

In the 12.7 to 12.75 GHz band, the transmitter power varies from 10 milliwatts

to 12 Watts, with the majority having a power of 1 Watt or less.

o High Power Examination - A11 of the 59 assignments in this band have

transmitter powers of less than .08 kW, except for two with powers of 20 kW,
3.22.2.4 Classification - Probabilistic

3.22.2.5 Computer Histograms
Due to the large number of emitters in this band, no histograms have

been generated.
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as2s
Spa2

Allocations
: INTERNATIONAL
Region | Region 2 Region )
1278 1328
Fixio
Mowit
(PR LIN AR}
ALRONAUTICAL RADIONAVIGATION
406 407 07TA
AR L]
RADIOLOCATION
- 407 J0TA 408 A9
4 14}
Eoxeossareiuine (Barth-to-space)
RADIONAVIGATION  40BA
407 JO0TA
P—«.-r—_., - ——— -—— — ————— -
143 144
Fixeossareenine (Farth-to-s pace)
RADIONAVIGATION-SATELLITE  JO8A
b e i — S,
44 145
Fixin
Fixtossarrcume (Barth-to-space)
Moniy
A0KR  JONC
— - - - IR ITR IR~
145 15238
Fixen
Momie
JONH  J0KC
153 154
RADIO ASTRONOMY
4NC
1541587
AFRONAUTICAL RADIONAVIGATION
J2A 2B W
RLPEN The bands | SS8 5 - 16365 MHz, 4200 - 4400 MHz, S000  § 250 MH:
Spa2  and 194 15 7 GHz are reserved on a world-wide basis for the use and develop-

ment of airthorne electronic ads 1o air navigation and any directly associated
ground-based or satelhite-borne facilities

che bands | SSES - 16365 MHz, S000 - $250 MHz and 154 187 GHz
are also allocated to the acronautical mobile (R) service for the use and develop-
ment of systems using space radioccommunication techmiques.  Such use and
development is subject to agreement and co-ordination between the admimstra-
tons concerned and those having services, operating in accordance with the
Table, which may be affected.

~




B s

4077
Spa2

i}

Limited to Doppler navigation aids.

In Albania, Bulgaria. Hungary. Poland, Roumania, Czechoslovakiv and the
USSR, the bands 1325135 GHz, 14175 - 143 GHz 154 177 GHz,
236 24 GHz, 2408 - 2425 GHz and 334 - 36 GHz are also allovated 10 the
fixed and mobile services

The band 1325 142 GHz may also be used, on a secondary basis. for Earth.
1O-space transmissions in the snage research service, subject 1o agreement between

the adminmistrations conge’ (o1 those having services, operating in accordance
with the Table, which 1) ected
In Sweden, the hand o GHZ ST 17T GHz and Y3 36 GH2

are also allocated 10 the hved and mohile services

The use of the bands 14 - 143 GHz and 143 - 144 GHz by the radionaviga-
tion service and radionavigation-satellite service respectively, shall be such as
to provide sufficient protection to space stations of the fixed-satellite service
(see Recommendation No. Spa2 - |5, paragraph 2 14),

The band 144 - 1535 GHz may also be used, on a secondary basis, for space-
to-Earth transmissions in the space research service, subject to agreement between
the administrations concerned and those having services, operating in accordance
with the Table, which may be affected.

Radio astronomy observations or the formaldehyde line (rest frequency
14489 GH2) are being carried out i a number of countries under national
arrangements. In making assignments to stations in the fixed and mobile
services, administrations are urged to take all praciicable steps to protect radio
astronomy observations from harmful interfcience in the band 14 485 -
14 515 CHz.

In Albama. Bulgarnia. Hungary, Poland. Roumama. Crechoslovakia and the
U.SS.R, the band 13.5-14 GHz 1s also allocated 10 the radionavigation service.

In Algena, Bulgania, Cuba, Hungary, Kuwait, Lebanon, Morocco, Pakistan,
Poland, the United Arab Republic, Yugosiavia, Roumania, Czechoslovakia and
the USS R, the band 1535154 GHz 15 also allocated to the fixed and mobile
services.
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406

407
Spal

407A
Spa2

408
Spa2

408A
Spa2

4088
Spa2

408C
Spa2

$

Limited to Doppler navigation aids,

In Albama. Bulgana. Hungary, Poland, Roumanu, Czechoslovah and the
USSR, the hands 1325 135 GHz, 14178 143 GHzo 154 177 GHz,
236 24 GHz, 2408 2428 GHz and 14 36 GHz are abw allovated 1o the

fixed and muobile services.

The band 1Y 2¢ 14 2 GHe may also be used, on asecondarnsy basis, for Eaithe
tspace transmisstons in the snace research servive, subjedt to agreement between
the admustrations concer.. - 3 Those Baving services, operating i aveordanee
with the Table, which 1 euted

In Sweden, the band 13 GHz 157 177 GHz and 2V 6 GHe
are also allocated o the tined and mohile services.

The use of the bands 14  14:3 GHzand 143 14 4 GHz by the radionaviga-
tion service and radionavigation-satellite service respectively, shall be such as
to provide sufficient protection to space stations of the fixed-satellite service
(see Recommendation No. Spal - 15, paragraph 2.14),

The band 144 - 1535 GHz may also be used, on a secondary basis, for space-
to-Earth transmissions in the space research service, subject to agreement between
the administrations concerned and those having services, operating in accordance
with the Table, which may be affected.

Radio astronomy observations op the formaldehyde line (rest frequency
14-489 GHx) are being carried out i a2 number of countries under national
arrangements.  In making assignments to stations in the fixed and mobile
services, administrations are urged to take all praciicable steps to protect radio
astronomy observations from harmful interfcience in the band 14 485 -
14515 CHz.

In Albama. Bulgaria, Hungary, Poland, Roumama, Crechoslovakig ard the
U.S.S.R., the band 13:5-14 (il 1s also allocated to the radionavigation service,

In Algenia, Bulgaria, Cuba, Hungary, Kuwait, Lebanon, Morocco, Pakistan,
Poland, the United Arab Republic, Yugoslavia, Roumania, Czechoslovakia and
the LLS.S R, the band 15:35-154 GH: 15 also allocated to the fixed and mobile

Services.
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DOMESTIC
Band Government Non-Government
MHz Allocation Allocation
12.75-13.25 AERONAUT ICAL FIXED
MOBILE
NG11 NGS3
13.25-13.4 AERONAUTICAL AERONAUTICAL
RADIONAV IGATION RADIONAVIGATION
Space Research Space Research
(Earth-to-space) (Earth-to-space)
13.4-14.0 RADIOLOCATION Radiolocation
Space Research Space Research
(Earth-to-space) (Earth-to-space)
G59
14,0-14,2 RADIONAVIGATION FIXED-SATELLITE
Space Research (Earth-to-space)
(Earth-to-space) RADIONAVIGATION
Space Research
(Earth-to-space)
14.2-14.3 RADIONAVIGATION FIXED-SATELLITE
(Earth-to-space)
RAD{ONAVIGATION
14.3-14 .4 RADIONAVIGATION- FIXED-SATELLITE
SATELLITE (Earth-to-space)
RADIONAVIGATION-
SATELLITE
14,.4-14.5 FIXED FIXED-SATELLITE
MOBILE (Earth-to-space)
Space Research Space Research
(Space-to-tarth) (Space-to-Earth)
14.5-15.35 FIXED
MOBILE
Space Research |
(Space-to-Earth)
15.35-15.4 RADIO ASTRONOMY ' RADIO ASTRONCMY
l 645 ! l
15.4-15.7 ! AERONAUT I CAL {  AERONAUTICAL
RADIONAVIGATION i RADIONAVIGATION
G54 | |

G4S

No stations will be authorized to transmit {. the band 2)850-21870 kHz,

1400-1427 MHz, 2690-2700 MHz, 4990-5000 MMz, 10,.68-10.70 GHz, 15,35
15.40 GHz, 23,6-24.0 GHz, 31.2-31,5 GHz, 52-54.25 GHz, 58,2-59.0 CHz,
64-65 GHz, 86-92 GHz, 101-102 GHz, 130-140 GHz, 182-185 GHz and

230-240 GHz,

G54  Aeronautical mobile communications which are an integral part of aero~
nautical radionavigation systems mayv be satisfied in the band 1558,5
1650,.6 MHz, 5000-5250 MHz and 15.4-15.7 GHaz.

GS9 In the bands 902-928 Miz, 3100-3700 MHz, 5250-5350 MHz, 8500-9000 MMz,
9200-9300 MMz, 13.4~14,0 GHz, 15.7-17.7 Giit and 24,05-24.25 GHz, all
Government non-military radiolocation shal be secondary to military
radiolocation,

NG11 Televislon Inter-city relay stations may be author-
ired to use frequencies in this band on the condition that ;
harmful luterference will not be caused to stotlons operating
In necordance with the Table of Frequency Alle y.lons.
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3.23.2 Present Assignments
3.23.2.1 Government Master File

e Assignment Class - The assignments in the 13.1 to 14.4 GHz portion

of th2 band are mainly used for experimental purposes, except for a few
radionavigation mobile stations and two space research earth stations. The
bani 14.4 to 15.3 GHz is used by mobile telemetering land stations and the
fixed service, as well as the experimental service. The 15.35-15.4 GHz region
is an exclusive radioastronomy allocation. The band 15.4 to 15.7 GHz is used

for the radionavigation and experimental services.

The approximately 300 assignments in the band 13.1 to 15.7 GHz are
lucated throughout the U.S., with a higher concentration in California, Nevada,
and New Hampshire. There are a few space transmitters in the lower portion

of the band. Most of these transmissions are space-to-space.

e Operating Agencies - This band is used primarily by the Air Force,

Army, HEW and NASA, although many other government agencies have scattered

use cthroughout the band.

e Emission - The emission characteristics in the 13.1 to 15.7 GHz band
can be separated into two groups. The band 13.1 to 15.4 GHz is made up
mainly of frequency modulated systems, with a few pulsed systems and unmodulated
signals. The emission bandwidths vary according to the service. The fixed
service specifies emission bandwidths from 15 to 40 MHz. The space research
earth stations have bandwidths of 85 MHz, and the mobile stations specify
bandwidths of 32 MHz. The radionavigation mobile stations have bandwidths

of 10 MHz. The experimental systems vary over a wide range of bandwidths,
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including some as large as 200 MHz (pulse modulated). The space transmitters
specify emission bandwidths up to 360 MHz for a pulse modulated system. The
portion of the band 15.4 to 15.7 GHz is made up mainly of pulse modulated
systems which have emission bandwidths up to 50 MHz, although the majority
are 2 to 4 MHz.

® Transmitter Power - The transmitter powers used throughout the band

are usually less than 2 kW, with a few assignments noting powers of up to
10 kW. Additionally, there are 4 experimental assignments specifying
transmitter powers of 250, 110, 30 and 100 kW at 14.55, 14.8, 15.492 and

@ Antenna - There are a variety of antennas used in this band, with a

number of them being parabolic. The parabolic anterna specify gains as

high as 57 dB(i).

15.7 GHz respectively.
3.23.2.2 Federal Communications Commission Data File

¢ Assignment Class - The assignments in the band up to 13.2 GHz are

for the auxiliary broadcast service. There are 80 mobile units in this
part of the band. The latter portion of the band is used for experimental
| and industrial purposes, with a few common carrier and marine assignments.

, The more than 600 assignments are located throughout the U.S.

} e Emission - The emission characteristics are the same for all the
auxiliary broadcast systems. These systems are frequency modulated, with
bandwidths of 25 MHz. There are fixed experimental systems at 13.195 MHz,
which are unmodulated. There are eight amplitude modulated mobile units,

with bandwidths of 4.75 MHz, and eighty frequency modulated systems with
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bandwidths of 250 kHz, The majority of the remaining assignments are fre-
quency modulated, with emission bandwidths from 20 kHz to 32 MHz. The pulse
modulated systems specify bandwidths from 3 to 10 IlHz, and the amplitude
modulated systems vary from 2 kHz to 12 MHz.

o Transmitter Power - The transmitter power for the auxiliary broadcast
assignments is 2 Watts or less. The assignments above 13.192 GHz specify
transmitter powers up to 50 kW. There are two experimental assignments

with specified powers of 100 and 144 kW.

| 3.23.2.3 International Frequency List

o High Power Examination - This frequency band can be divided into two

portions. The band from 14490.25 MHz tc 15375 MHz does not specify trans-
mitter powers, except in three cases where the powers are 50, 60 and 250 kW.

The remaining allocations in the band have specified powers of 4 kW or less.

S T

3.23.2.4 C(Classification - Probabilistic

3.23.2.5 Coniputer Histograms

Figure 3.23-1 presents the non-experimental emitter and power histograms.

Figure 3.23-2 presents the same including experimental assignments.
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3.24 17.7-24.0 GHz Band
3.24.1 Allocations

INTERNATIONAL
—
Region | Region 2 Region )
177 197
Fixio
Fixto-sarecvire (Space-to-Earth)
Mot
197211
Fixto-sarecnire (Space-to-Earth)
4W9E
nm-n
EARTH EXPLORATION-SATELLITE (Space-to-Earth)
Fixio
Mok
122-2125
Fixio
| Mo
|
] 410A
25 -1 28 0
Fixto Fixto
Mosiy Mosie
BROADCASTING-
SATELLITE 4108
| 3236
" Fixto
. Momitt
36 24
RADIO astRONOMY
0"
407 In Albania, Bulgaria. Hungars  Poland, Roumania, Czechoslovakia and the

Spe2 USSR, the bards 1325 138 GHz 14175 - 143 GHz, 154177 GHz,
236 2 GHz 2408 - 2428 GHyz and 334 36 Gz are also allocated 1o the
fixed and mobile services

409F In Japan. the bands 197 212 GHz and 29 5 - 31 GHz are also allocated
Spa2 10 the fixed and mobile serviwes.  This additional use shall not impose any
himitation on the power flux density of space stations in the fixed-satellite service

4104 The band 22 21 - 22 26 GHz 15 also allocated (0 the radio astronomy service

Spal for observations of a spectral line due to water vapour frest frequency 22 235 GHz).
Administrations are urged to give all practicable protection in this ban< for future
research in radio astronomy.

4108 tn Region 3, the broadcasting-satellite service is authorized in the band
Spa2 225 - 230 GHz, subject to power flux density hmits for the protection of the
terrestnal services in this band
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; DOMESTIC
P & Band Government Non-Government
3 MH2z Allocation Allocation
: 17,7-19.7 FIXED
;- FIXED-SATELLITE
! (Space-to-Earth)
3 MOBILE
: NG106
+ |
| 19.7-20.2 FIXED-SATELLITE |
; (Space-to-Earth)
20,2-21.2 FIXED-SATELLITE
(Space-to-Earth)
G107
) 21.2-.22 EARTH EXPLORATION- EARTH EXPLORA-
SATELLITE (Space- TION SATELLITE
to-Earth) (Space-to-Earth)
FIXED FIXED
MOBILE MOBILE
NG107
22-23.6 FIXED FIXED
MOBILE MOBILE
NG107
23.6-24 RADIO ASTRONOMY RADIO ASTRONOMY
G45
G45  No stations will be authorized to transmit in the band 21850-21870 kMz,
1400-1427 MMz, 2690-2700 Miz, 4990-5000 MMz, 10,68-10,70 GHz, 15,35
15.40 GHz, 23,6-24.0 GHa, 31.2-31,5 GHz, 52-54,25 GHz, 58,2-59.0 Gha,
64=65 GHz, 86-92 GHz, 101-102 GHz, 130-140 GHz, 182-185 GHz and
230-240 GHz,
|

20,2-21,2, 30-31, 92-93, 102-103, 140-14]1 and 150-151 GHz may be fixed,

! G107 Military earth stations in the band 7250-7750 and 7900-8400 Miz and
\ transportable or located on board a ship or aircrafre,

NGI0G  In the band 18 36-19.04 GlHz, frequencies In the
band segments 18361808 GHz and 1882 1004 GH2 may
be assigned for use by operational figsed statlons, only on con-
ditton that sultable alternative frequencles in the band seg
ment 18 5818 82 GHz are not avallable for assignment to such
stations.

NGIOT  In the band 21 .2 286 GHe, frequencies In the band
segments 218 224 Gz and 230236 Gliz may be assigned
F to domestle tixed pubilic statlons. onl' on condition that sult
able alternathve frequencies In the bawd segments 21.2 218
GHz and 22 4-23.0 GHz are not avallable for assignment to
such stations, Stmtlarly, frequencies in the band segments
212208 GUHz and 22 4220 Gz may be assigned to opera-
tional fixed stations. only on condition that sultable alterna-
tive frequencies in the bhand segments 218 22 4 GHz and 23 0
1 236 GHz are not avallable for asslgnment to such stations.
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G45  No stations will be authorized to transait in the band 21850-21870 kHz,
1400=16427 Miz, 2693-2700 Miz, #99¢=-5000 MHz, 10,68=10,70 Gliz, 15.3%-
15,40 GHz, Zise=24,0 GHz, 31.2-31,0 @z, Di=Hw,ab cliz, 58,2=%.0 Ghz,
64-65 GHz, bb=9. GHz, 101-102 GHz, 13u~140 GHz, l&2-185 Wlz and
230~240 Glz,

G107 Milicary earth statfons 4n the band M250=7750 and ?90d-8400 Mir and
20,001,202, -1, 92-93, 100-107, lateld)l and 1'i=151 Gz may be tixed,
transportable or located on board a ship ov awrvrafe,

NGIoG  In the baml I8N 1ot GHzo treguencies I the
band segmients 1N A6 IO GHz aml 18R 1804 GHr may
b seedened for wse by operational figed stating endy on von
dtion that sultable alternatlve frogeneles o the band g
ment I8 0% 1S 82 GHLY are et avatlable for assbennment ta ek
wlittons

NGINT  Inthe band @1 2 236 GUz fregnetivies In the hand
sty S8 224 G aned 220 836 Gz oy be assened
to doraetie fived pablie statlonis onl wn comstition that =nit
abile Lilternative 1o juenc e I the bl seprents 818 S
GHz and 22§ 230 GHe are net avdlable for aesipnment to
sl station .« Sidlatly, fieguencdes o the band egmetts
D12 U1K GHe amd 284 chio GHe may be asdeied te apera
tional tived staton. oulv on colnlition that suftable alterna
tive fregquencies i the band segments 218 224 GHz and 280
w10 GHz are not avatlable for asslignment to snech stations
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3.24,2 Present Assignments

3.24.2.1 Government Master File

o Assignment Class - Half of the 29 assignments are experimental.

The remaining assignments are in the radiolocation service. The assignments

are located throughout the U.S.

e Operating Agencies - The majority of assignments are under the

Federal Aviation Administration. NASA and the Air Force operate the

remaining assignments.

e Emission - Most of the assignments employ pulse modulation, with
bandwidths varying from 50 kHz to 250 MHz. The amplitude modulated signals
have emission bandwidths which vary from 2 kHz to 6 kHz. The frequency
modulated assignments have bandwidths of 3.6 MHz and 10 MHz.

e Transmitter Power - The transmitter powers vary from .8 to 64 kW.

® Antenna - The assignments in this band use horn antennas, with gains

of 20 dB(i), or parabolic antennas with 40 to 45 dB(i) vain.

3.24.2.2 Federal Communications Commission Data File

o Assignment Class - The assignments in this band are almost exclusively

for the mobile experimental service. The approximately 1300 assignments

are distributed throughout the U.S.

o Emission - Fifty-five percent of the assignments are frequency modu-
lated, with bandwidths varying from 1.3 to 220 MHz. Forty-three percent of
the assignments are unmodulated. The few amplitude and pulse modulated systems

show bandwidths of 2 to 3 kHz and 10 to 12 MHz respectively.
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3.24.2 Present Assignments

3.24.2.1 Government Master File

o Assignment Class -~ Half of the 29 assignments are experimental.
The remaining assignments are in the radiolocation service. The assignments

are located throughout the U.S.

o Operating Agencies - The majority of assignments are under the
Federal Aviation Administration. NASA and the Air Force operate the

remaining assignments.

e Emission - Most of the assignments employ pulse modulation, with
bandwidths varying from 50 kHz to 250 MHz. The amplitude modulated signals
have emission bandwidths which vary from 2 kHz to 6 kHz. The frequency

Y s -

modulated assignments have bandwidths of 3.6 MHz and 10 MHz.

e Transmi

.
s e

ter Power - The transmitter powers vary from .8 to 64 kW.

® Antenna - The assignments in this band use horn antennas, with gains

of 20 dB(i), or parabolic antennas with 40 to 45 dB(i) gain.
3.24.2.2 Federal Communications Commission Data File

e Assignment Class - The assignments in this band are almost exclusively
for the mobile experimental service. The approximately 1300 assignments

are distributed throughout the U.S.

o Emission - Fifty-five percent of the assignments are frequency modu-

Tated, with bandwidths varying from 1.3 to 220 MHz. Forty-three percent of

the assignments are unmodulated. The few amplitude and pulse modulated systems

show bandwidths of 2 to 3 kHz and 10 to 12 MHz respectively.
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e Transmitter Power - The transmitter power varies from 50 milliwatts
to 630 kW.

3.24.2.3 |International Frequency List

e High Power Examination - Of the 13 ascignments listed in the IFL,

7 have transmitter powers of 1.6 kW and the remaining are less than .5 kW.

3.24.2.4 C(Classification - Probabilistic

3.24.2.5 Computer Histograms

Due to the large number of emitters in the band, histograms have not

been generated.
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o Transmitter Power - The transmitter power varies from 50 milliwatts

to 630 kW.

3.24.2.3 International Frequency List

o High Power Examinution - Of the 13 ascignments listed in the IFL,

7 have transmitter powers of 1.6 kW and the remaining are less then .5 KW.
3.24.2.4 Classitication - Probabilistic

3.24.2.5 Computer Histograms

Due to the large number of emitters in the band, histograms have not

been generated.
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3.25 27.5-35.2 GHz Band
. 3.25.1 Allocations

INTERNATIONAL
| Region ! l Region 2 Region 3
¢ 275-295
, Fixep
:
Firseo-savcenire (Earth-to-space)
| MosiLE
b 295 - 31
Fixeo-savecuive (Earth-to-space)
409t
: 3 -3n3
Fixeo
: Mosie
Space Research
412H 4121
' N33
RADIO ASTRONOMY
412A
ns-ne 315-318 315318
SPACE RESEARCH SPACE RESEARCH SPACE RESEARCH
Fixed Fixed
Mobile Mobile
405C
8-
RADIONAVIGATION
Space Research
4128
} 333
' RADIONAVIGATION
)
‘ 33 34 RABSRAR |
| RADIO ASTRONOMY RADIONAVIGATION
RADIONAVIGATION | A12F
34 M2
| RADIOLO « (1ON
r
; 407 408 412 412G
M2-32
' RADIOLOCATION
Space Reearch
407 40X 412 92C 412D
405C In Cuba, the band 31 S-31 8 GH/ s also allocated, on a secondary basis, to

Spa  the fixed and nobile seryices

407 In Albamia. Bulgaria. Hungary. Poland, Roumania, Czechoslovakia and the
! Spa2 USSR the bands 1325 - 135S GHz, 14175 -143 GHz, 154 177 GHz,
[ 236 - 24 GHz, 2405 - 2425 GHz and 33 4 - 36 GHz are also allocated to the
fixed and mobile services 3
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3.256 27.5-35.2

GHz Band

3.25.1 Allocations

INTERNATIONAL
Region 1 Region 2 Region 3
215295
Fixen
Frser-ea1 Lnive (Farth-to-space)
MobiLe
553 s s s e s S5 . St Bt 2o 4 e T Y 2 e
Fixen-saveriive (barth-to-space)
405t
31313 ST o
Fixets
MosiLE
Space Research
412H 4121
13315
RADIO ASTRONOMY
412A
315318 315318 31-5—-318
SPACE RESEARCH SPACE RESEARCH SPACE RESEARCH
Fixed Fixed
Mobile Mobile
7 ) 405C
31:8—32-3
R ADIONAVIGATION
Space Research
4128
31 3--13
RADIONAVIGATION
1
33334 33- 334
RADIO ASTRONOMY RADIONAVIGATION
RADIONAVIGATION
ADIONAVIGATH 412F
34 M2
Rapton o 110N
407 408 412 412G
342252
RADIOLIKATION
Space Rewearch
407 408 412 120 412D
405C In Cuba, the band 31 S-31 x GHz 1k also allocated, on a secondary basis, to
Spa  the fixed and nwohile services
407 In Albanw, Bulgara, Hungary, Poland, Roumana, Czechosliovahia and the
Spa2 USSR. the bands 1325 135 GHz, 14175 -143 GHz, 154 177 GHa,

236 -2 GHz, 2405 -24 28 GHz and 334 36 GHz are also allocated to the
fixed and mobile services.
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aon In Sweden, the bands 134 14 GMz 157 177 GMz and V4 W6 GHe
Spal  are also allocated 1o the fived and mobile services

«oo In Japan, the bands 197 21 2 GHz and 295 - )1 GHz are also allocated
Spal 10 the fixed and mobile services. This additional use shall not impose any
limitation on the power flux density of space stations in the fixed-satellite service.

a In Japan, the bands 24 2528 25 GHz and YY) 43¢ GHz, are also allicated to the
meteorologival aids servive.

4124 In Bulgania, Cuba, Hungary, Poland. the United Arab Repubiic, Roumania,
Spa  Crechoslovakia and the U S S R the band V1 3315 Gz s also allocate § 1o the
fixed and mobile services

4128 In Bulgana, Cuba, Hungary, Poland, Yugoslavia, Roumania  Crzechoslovakia

Spa  and the US SR, the space research service is a primary service in the band
RGN,

anc In Bulgana, Cubs, Hungary, Poland, Roumania, Crechoslovakia and the

Spa USSR, the space research service is a primary service in the band 34-2.35 2GHe

412D The band W 4. M S GHz may be used by weaiher radar devices on meteoro -
Spe logical-sateli = for the detection of cloud.

412F In Cuba and India, the band 33334 GHz s also allocated to the radio
= AMTONOMY service

412G In Bulgaria, Cuba, Hungesy, Poland. Yugoslavia, Poumamia, Crechoslovakia
Sp= and the USSR the band V4.3 GHz s also allocated to the radio astronomy
service

412N In Bulgaria, Cuba, Hungary, Poland, Roumania, Crechoslovakia and the
Spa U S S R, the space research service is a primary service in the band 31-313 GHe

4121 Radio astronomy observations in the hand V12 - 3V GHz are carnied out

Spal 0 a number of ccuntries under national arrangements.  Admunistrations are
urged to take all practicable steps to protect radio astronomy observations in
this band from harmful interference

DOMESTIC
Band Government 1 Non-Government
MH2 Allocation | Allocation Remarks
27.5-29.5 FIXED
FIXED-SATELLITE
(Earth-to-space)
MOBILE
- e e R I
29.5-30 FINED-SATELLITE
|  (farth-to-space)|
30-2 FIXED-SATELLITE
(Earth-to-space)
G107 |
— — — - — ————— e - " -
31-n.2 ( FIXED |
MOBILE |
3n.2-31.5 rR-\DIO ASTRONOMY ' RADIO ASTRONOMY I
1G4S |
"»»— ——— ?- e - - ———— o -
' 31,5-31.8 SPACE RESEARCH SPACE RESEARCH l
! G35
p—eeeee e ————ee e e oo - — -
| 31.8-33.4 RADIONAVIGATION RADIONAVIGATION i
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33.4-36.0 KADIOLOCATION Radiolocation Although the band 10000-10500
z presently seems most suit-
able as a common frequency band
for such survey operations in
different countries, future
development, 1f required, should
directed to the band 34.0-
35.6 GHz, within the overall
and 33.4-36.0 GHz, with no new
velopment below 10000 MHz.

G35 In the bands 136-137 Mz and 31.5-31.8 GHz, no assignments are to be
made except those that are in accordance with the Government Table of
Frequency Allocations and those for experimentation that is consistent
with the use for which the band is allocated.

645 No stations will be authorized to transmit in the hind 21850-21870 kMz,
1400-1427 MHz, 2690-2700 MMz, 4990-5000 MMz, 10.f 10,70 GHz, 15.35
15,40 GHz, 23.6-24.0 GHz, 31,2-31.5 GHz, 52-54.25 CHsz, 58,2-59.0 GHz,
64~65 GHz, 86-92 GHz, 101-102 GHz, 130-140 GHz, 172-185 GHz and
230240 GHe,

cl107 Military earth stations in the band 7250-7750 and 7900-8400 MH:z and
20,2-21.2, 30-31, 92-93, 102-103, 140-141 and 150-15]1 GHz may be fixed,
transportable or located on board a ship or aircraft,

3.25.2 Present Assignments

3.25.2.1 Government Master File

e Assignment Class - The assignments in this band are used for radio-

location land, radioincation mobile, radionavigation land, and experimental.

There is one flight telemetering mobile station. There are four transmitters H

in space, and the remainder of the 75 assignments are located throughout the

u.S.

e Operating Agencies - The Army, Air Force, ERDA, Navy and N/SA are

the agencies using this band.

e Emission - The assignments are mainly pulse modulated, with emission
bandwidths varying from 50 kHz to 50 MHz. One spaceborne assignment has an
emission bandwidth of 240 IHHz, with a transmitter power of .1585 kW. The
frequency modulated assignments have an emission bandwidth of 500 kHz, except
for two experimental assignments with emission bandwidths of 1.06 GHz and

2 GHz, and transmitter powers of .8 and 1 Watt respectively.
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o Transmitter Power - The assignments in this band have transmitter

powers from .2 Watts to 125 kW.

e Antenna - The antennas specified in this band are parabolic, for

the most part, with gains up to 53 dB(1).

3.25.2.2 Federal Communications Commission Data File

e Assignment Class - Eighty-three percent of the assignments are experi-

mental, with more than half of these being for mobile systems. Fourteen
percent are mobile public safety assignments. The remaining assignments
are industrial. The approximatel 500 assignments are concentrated in New

York, New Jersey and Maryland.

e Emission - Half of the assignments are unmodulated. One third are
frequency modulated, with emission bandwidths of 25 MHz. There are a few
assignments with bandwidths of 250 MHz, one with a bandwidth of 600 MHz and
the remainder having bandwidths less than 30 kHz. There are a few pulse modu-
lated assignments, with emission bandwidths of 10 to 120 MHz, and a few

amplitude modulated systems, with bandwidths from 2 kHz to 8 HHz.

o Transmitter Power - The majority of assignments have a power of

20 Watts. The remaining assignments vary from 100 milliwatts to 100 kW.

There are 6 assignments with transmitter powers of 630 kW.

3.25.2.3 International Frequency List

e High Power Examination - In this band there are seven assignments

listed. The transmitter powers specified vary from 18 to 40 kW.
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3.25.2.4 Classification - Probabilistic

3.256.2.5 Computer Histograms

Figure 3.25-1 presents the non-experimental emitter and power histograms.

Figure 3.25-2 presents the same including experimental assignments.
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3.25.2.4 Classification - Probabilistic
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3.25.2,5 Computer Histograms

Figure 3.25-1 presents the non-experimental emitter and power histograms.

Figure 3.25-2 presents the same including experimental assignments.
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3.26 35.5-43.0 GHz Band
Allocations

3.26.1

INTERNATIONAL
Region | f Region 2 Region 3
s2-3%
RADIOLOCATION
407 R 412
3» -
Fixen
MosiLe
9IA 412
0 4
Fixeo-sareLuire (Space-to-Earth)
41 4
BROADCASTING-SATELLITE
R EY Radio astronomy observations are being carried out in the bands 5 750 -
Spa2 5770 MHz and 36458 - 36 488 GHz in & number of countries under national
arrangements. Administrations are urged to take all practicable steps to protect
radio astronomy observations in these bands from harmful interference.
407 In Albamia. Bulgana. Hungary. Poland. Roumania. Czechoslovakia and the
Spa2 USSR, the bands 1325 138 GHz, 14175 <143 GHz, 154 177 GHz
236 - 24 GHz, 23085 - 2428 GHz and 33 4 - 36 GHz are also allocated 1o the
fixed and mobile services
408 In Sweden, the hands 134 14 GH2z, 157 - 177 GHez and 114 36 GH2
Spal are also allocated to the fved and mobile services
412 In Japan, the bands 24 25-25 28 Ghz. and 33 4-36 GHz. are also allccated to the

412E

meteorological aids service

In Bulgaria, Cuba, Hungary, Poland, Yugoslavia, Roumania, Czechosiovakia
and the USSR, the band 16 £-175S GHz 1s also allocated to the radio astronomy

service .




3.26 35.5-43.0 GHz Band

3.26.1 Allocations

INTERNATIONAL
Region | ! Region 2 Region 3
35234
RADIGLOCATION
) 407 40% 412
36 -0
FIXED
MoBiLE
9tA 4128
40 41
FIxeD-SATELLITE (Space-to-Earth) %
41 43
BROADCASTING-SATELLITE
3914

Radwy astronomy observations are being carried out in the bands § 750 -
Spa2z  §770 MHz and 36458 - 36 488 GHz in a number of countries under nattonal
arrangements.  Adnmunistrations are urged to take all practicable steps to protect

radio astronomy observations in these bands from harmful interference.

407 In Athania, Bulgana, Hungary, Poland. Roumania. Czechosioviahig and the
Spa2 USSR, the bandy 1128

138 GHzo 1178 - 1403 GHz, 154 17" GHe,
236 24 (GHz, 2405

2425 GHe and 34 36 GHe are alyo allocated 1o the
fixed and mobele services

408 In Sweden,

the haads 134 14 GHe 187
Spal

177 GHz and 334 W GH2
are abo allocated to the fixed and mobale services,

412 In Japan, the bands 24 25-25.28 Ghz.and 33 4-36 GHy, are abso alk cated to the
meteorological aids service.
412FE In Bulgania, Cuba, Hungary, Poland, Yugoslavia, Roumania, Czehosiovakia
Spa

and the U.S.S.R, the band 36 3-37-5 (GiHz ts also allocated to the radio astronomy
service.
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DOMESTIC
Band Government Non-Government
MHz A'location Allocation
33.4-36.0 RADIOLOCATION Radiolocation
634
36.0-38.6 FIXED
MOBILE |
- 38.6-40.0 FIXED
i MOBILE
40-41 FIXED FIXED
FIXED-SATELLITE FIXED-SATELLITE
(Space-to-Earth) ' (Space-to-Earth)
MOBILE 1 MOBILE
41.43 FIXED ’ FIXED
MOBILE BROADCASTING~-
! SATELLITE
| MOBILE

G34 In the band 34,4-34.5 GHz, weather radars on board meteorological
satellites for cloud detection are authorized to operate on the basis
of equality with military radiolocation devices. All other non-military
radiolocation in the band 33,4-36.0 GHz shall be secondary to the
military services. .

3.26.2 Present Assignments

3.26.2.1 Government Master File

e Assignment Class - This band is mainly used for experimental purposes

with some radiolocation service assignments. Twenty of the assignments are

distributed throughout the U.S. The remaining 9 assignments are spaceborne,

geostationary and non-geostationary.

e Operating Agencies - The Air Force operates the majority of assign-

ments in this band.
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N - © DOMESTIC
Band  Government ¢ Non-Government
: MHz | A'lgcation s Allocation
33.4-36.0 | 'RADIOLOCATION |  Radiolocation
634
FS-;*,F:Iiﬂf‘i\',L‘L—T‘ FortEeTm e ma wEST T F ST a0 ot ATET T W T LT ugeTEUR T 4T a D ML M
i 36.0-38.6 ¥IXED i
l MOBILE i
3. bedi. | FIXLD
I i MOBILE
40-41 N 2t o FIXED N
g FIXEDSATELL TTE i PIXED=NATHLLITE
(Space-to=tarth) , (Space-to~tarth)
MOBILL ) MOBILE
U S S ut
41-43 FIXED ! FIXLD
MOBILE ; BROADCAST 131G~
! SATELLITE
, | MOBILE

G34  In the band 34,4-34,5 CGHz, weather radars on board meteorological
satellites for cloud detection are authorized to operate on the basis
of equality with military radiolocation devices. All other non-military
radiolocation in the band 33,4~36,0 GHz shall be sacondary to the
military services. .

3.26.2 Present Assignments

3.26.2.1 Government Master File

® Assignment Class - This band is mainly used for experimental purposes

with some radiolocation service assignments. Twenty of the assignments are

distributed throughout the U.S. The remaining 9 assignments are spaceborne,

geostationary and non-geostationary.

e Operating Agencies - The Air Force operates the majority of assign-

ments in this band.
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o Emission - Half of the assignments are frequency modulated, with
emission bandwidths of 500 kHz, 40 Miz and 500 MHz. A third of the assign-
ments are pulse modulated, with emission bandwidths of 50 kHz, 12 MHz and

360 MHz. There is no information given on the remaining assignments.

® Transmitter Power - The majority of assignments vary in their

transmitter power from 2 Watts to 10 kW, except for 6 assignments with a

specified power of 125 kW.

e Antenna - The earth station antennas described have gains up to

51 dB(i).

3.26.2.2 Federal Communications Commission Data File

e Assignment Class - The majority of assignments in this band are

experimental (most of which are mobile). The remaining assignments are in
the common carrier service. Most of the approximately 255 assignments are

located in New York and New Jersey.

o Emission - Fifty percent of the assignments are unmodulated. The
remaining half are frequency modulated, with the majority having emission

bandwidths of 25 MHz.

® Transmitter Power - Most of the assignments specify powers of 20

Watts. There are five experimental assignments with powers of 630 kW.

3.26.2.3 International Frequency List

e High Power Examination - Th ‘e are only ten assignments in this

range, with transmitter powers ranjing from 1.6 kW to 6.4 kW.
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o Emission - Half of the assignments are frequency modulated, with
emission bandwidths of 500 kHz, 40 MHz and 500 MHz. A third of the assign-
ments are pulse modulated, with emission bandwidths of 50 kHz, 12 MHz and

360 MHz. There is no information given on the remaining assignments.

o Transmitter Power - The majority of assignments vary in their

transmitter power from 2 Watts to 10 kW, except for 6 assignments with a

specified power of 125 kW.

e Antenna - The earth station antennas described have gains up to

51 dB(1i).

3.26.2,2 Federal Communications Commission Data File

e Assignment Class - The majority of assignments in this band are

experimental (most of which are mobile). The remaining assignments are in
the common carrier service. Most of the approximately 255 assignments are

located in New York and New Jersey.

o Emission - Fifty percent of the assignments are unmodulated. The
remaining half are frequency modulated, with the majority having emission

bandwidths of 25 MHz.

¢ Transmitter Power - Most of the assignments specify powers of 20

Watts. There are five experimental assignments with powers of 630 kW.

3.26.2.3 International Frequency List

e High Power Examination - Th -e are only ten assignments in this

range, with transmitter powers ran_ing from 1.6 kW to 6.4 kW.
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3.26.2.4 Classification - Probabilistic or indeterminent.

3.26.2.5 Computer Histograms

Figure 3.26-1 presents the non-experimental emitter and power histograms.

Figure 3.26-2 presents the same including experimental assignments.
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3.26.2.4 C(Classification - Probabilistic or indeterminent.

3.26.2.5 Computer Histograms

Figure 3.26~1 presents the non-experimental emitter and power histograms.

Figure 3.26-2 presents the same including experimental assignments.
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3.27 50-65 GHz Band
3.27.1 Allocations

= . ll

- INTERNAT IONAL
Region | Region 2 Region )
50 s
Fixgo-sarrinire (Earth-o-space)
51 S2
EARTH EXPLORATION-SATELLITE
SPACE RESEARCH
52 NS
SPACE RisEARCH (Passive)
412
825 s02
INTER-SATELLITE
82 %
SPACE RESEARCH (Passive)
412
59 - o4
INTER-SATELLITE
o4 - 65
SPACE RESEARCH (Passive)
410

"o All emissions i the  oands

£244.25 GHz. 58259 GHe,

Spa2z 86 92 GHz, 101 - 102 GHz, 130 140 GHz, 182 - 185 GHz and 230

are prohibited.  The use of passive sensors by other services is also authorized.
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3.27 50-65 GHz Band

3.27.1 Allocations

. INTERNATIONAL
Region 1 I Region 2 Region }
50 <1
Fixepy saapttne oF a thotospaced
51 82
EARTH EXPLORATIONSATELLITE
SPALE RESEARCH
52 K428 |
SEALE RESEAR H (Piassive) 1
412) 4
5425 &v2 1
INTER SATELLITE 1
582 59
SPACE RESEARCH (Passive)
412)
59 64
INTERSSATELLITE
| S I i R i e B e = et e s e R
64 - 65
SPACE RESEARCH (Paswive)
412 ]
L. - - - s S O |

$1.J Al emeeaotts an o the ooands ST S48 GHe SR SWO GHzo g 6s (I.HI.
Spaz N6 92GH2 101 192 GH2, 130 140 GHe, 182 185 GHz and 230 240 GHz
are prolubited  The use of passive sensors by other services 15 also authonized,
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DOMESTIC
Band Government Non-Government
MHZz Allocation Allocation
-4
50-51 FIXED FIXED
FIXED-SATELLITE TIXED-SATELLITE
(Earth-to-space) (Earth-to-space)
MOBILE MOBILE
51-52 EARTH EXPLORATION- EARTH EXPLORATION-
SATELLITE SATELLITE
SPACE RESEARCH SPACE RESEARCH
52-54.25 SPACE RESEARCH SPACE RESEARCH
| (Passive) (Passive)
G45
54.25-58.2 FIXED FIXED
INTER-SATELLITE MOBILE except
MOBILE aeronautical
mobile
S—
5.'.2-59 SPACE RESEARCH SPACE RESEARCH |
(Passive) (Passive) 1
G645
59-64 FIXED FIXED !
INTER-SATELLITE MOBILE except !
MOBILE aeronautical |
mobile J
64-65 SPACE RESEARCH SPACE RESEARCH »
(Passive) (Passive) i
645

GA5 No stations will be authorized to transmit in the band 21850 11870 kHz,
1400-1427 MMz, 2690-2700 MHz, 4990-5000 MMz, 10,.68-10,70 GHz, 15.35%
15.40 GHz, 23,6-24.0 GHz, 31.2-31.5 Mz, 52-54.25 GHz, 58.2-59.0 CHz,
64~65 GHz, B86-92 GHz, 101-102 GHz, 130-140 GHz, 182-185 GHz and
230-240 CHz.

3.27.2 Present Assignments

3.27.2.1 Government Master File

® Assignment Class - There are only two assignments listed in this

band. Both of the assignments are for experimental research. The assignment
located in New Mexico operates over a frequency range of 50 to 55 GHz. There

is one assignment in Colorado at 57.63 GHz.
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o Operating Agencies - The Air Force uses the assignment at 50 GHz

and the Department of Commerce operates at 57 GHz.

e Emission - The Air Force assignment is pulse modulated with an
emission bandwidth of 10 MHz. The frequency modulated assignment has an

emission bandwidth of 5 MHz.

e Transmitter Power - The Air Force assignment has a transmitter power

of 10 kW, and the other has a power of .1 Watt.

® Antenna - Both assignments use parabolic antennas with gains of

41 and 46 dR(i) respectively.

3.27.2.2 Federal Communications Commission Data File

® Assignment Class - This band is used exclusively for experimental

research. The approximately 250 assignments are located throughout the

United States and possessions.

e Emission - The experimental stations are unmodulated or frequency
modulated, with emission bandwidths of 25 MHz. The industrial user specifies

its emission bandwidth as 20 kHz frequency modulated.

e Transmitter Power - The transmitter power is 20 Watts for the

experimental assignments and 30 Watts for the industrial user.

3.27.2.3 International Frequency List

e High Power Examination - There are no listings internationally in

this band.
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3.27.2.4 Classification - Non-determinant

l

|

3.27.2.5 Computer Histograms
Figure 3.27-1 presents the experimental emitter and power histograms,
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Figure 3.27-1 Emitter and Power Histograms for the 50-65 GHz
Band Including Experimental Assignments
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ANNEX A

CALCULATION OF RF POWER LEVEL AT ORBITAL ALTITUDE
IN THE 668-674 MHz FREQUENCY BAND

' The 668-674 MHz band (UHF-TV Channel 47) was chosen for an example

analysis because the operational characteristics of TV stations in the band

are fairly well documented.

i
!

i The detailed analysis was carried out by determining the location and

: emission characteristics of each transmitter in the band, placing the satellite
at a given location on its orbital sphere, and calculating the power received
by the EEE in each 20 kHz (and 1 MHz) sub-band within the 668 to 674 MHz

frequency band. This calculation involved the following factors:

| e Transmitter powers
® Transmitter emission spectra
e Gain of the transmitting antennas towards the satellite
e Gain of the satellite antenna towards the transmitting stations
e Distance between the satellite and transmitting stations
o Doppler shift of the transmitter emission spectras due to the
relative motion of the satellite

e Feeder losses between the receiving antenna and the receiver

The 668 to 674 MHz frequency band is allocated to UHF television Channel
47 in the United States. Five stations are licensed and on the air in this

band. They are:
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Call Letters City
KJEO Fresno, California
WTVP Peoria, I1linois
WNJU New Brunswick, New Jersey
WSVN Norton, Virginia
KYNE Yakima, Washington

The locations of these five stations are shown in Figure A-1. The satellite
is arbitrarily located over Chicago, I11inois (42° North latitude, 87° West
longitude) at an altitude of 400 km. This location is also shown in Figure
A-1 along with a curve representing the limits of visibility of the satellite
when at this location. Points outside of this curve are over the horizon
and not visible to the satellite. It can be seen from the figure that only

three of the five television stations are visible to the satellite.

The emission spectrum for each station was assumed to be a nomingl

spectrum based on FCC regulations. The gain of the TV antennas toward the

satellite was assumed to be 0 dB due to the difficulty of obtaining precise
gain values at high elevation angles. The gain of the satellite antenna

towards each television station was calculated using the following formula:

Gain = 40.6 - 25 log @
Maximum gain is 5 dB
Minumum gain is -3 dB

where: 0 is the angle between the main beam of the satellite
antenna and the television station
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This equation yields a 3 dB full beamwidth of 70°. The satellite antenna

is assumed to be pointed towards nadir.

The distance between the satellite and each television station was
calculated based upon the locations of each. The doppler shift of the tele-
vision transmitter emission was calculated based on the magnitude of the
satellite velocity vector towards the television station. Feeder losses in

the satellite were assumed to be 3 dB.

The power that would be received by a satellite located over Chicago is
shown in Figure A-2 for each 20 kHz bandwidth within the 668 to 674 MHz frequency
band. The large peak at about 669.25 MHz contains the video carriers of the
three visible stations. The three carriers are offset slightly from one
another due to doppler shifts and FCC required offsets of the transmission
spectra. Similarly, the peaks at 672.9 and 673.8 contain the chrominance sub-
carriers and audio carriers of the three stations. The large flat area from
about 67C to 672 MHz contains the video information being transmitted. The
rms power levels are shown in the figure, but the actual levels observed at

any specific instant will vary greatly due to the content of the TV picture.

In order to see the effect of changing the receiver passband from 20 kHz
to 1 MHz, the figure indicates (with X's at 668.5, 669.5, 670.5, 671.5,
672.5 and 673.5 MHz) the power level which would be received in the 668-669,

669-670, 670-671, 671-672 and 673-674 MHz bands respectively.
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