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RADIO SPECTRUM MANAGEMENT FOR SYSTEM PLANNING

R. G. Struzak
Radio Regulation Board, International Telecommunication Union

Summary. This text reviews basic concepts
of frequency spectrum management for
planning of radio system. The spectrum is
treated as a natural resource, and spectrum
management as a concept embracing all
activities involved in its allocation, use, and
control. Models of sharing the spectrum are
discussed. Global and national aspects of
specrum management are described.
Frequency bands allocated to various
radiocommunication services are given in
the annex.

. - 1. INTRODUCTION

What is the radio frequency spectrum?
There are more than one answer to this
simple question. To some, it is an abstract
mathematical concept introduced by Jean-
Baptiste Fourier (1768 - 1830). It interesting
that the Fourier's concept of integral
transforms and frequency-domain was
considered as a strange curiosity of
doubtful value and was strongly criticized.
Only after resolving the doubts by Peter
Dirichlet (1805 - 1859) and Georg Riemann
(1826 - 1866), the idea received a wide
acceptance in many branches of science. To
others, the spectrum is a real, measurable
physical quantity, as spectrum analyzers are
basic tools in microwave laboratories. Still
others see the spectrum as a mixture of
“technology, industry, money, culture, and
power” (Bedin, after: The new spectrum...
1992).

In this text, we consider the radio frequency
spectrum a resource. Consequently, we
understand spectrum management as a
concept embracing all the activities and
agents involved in the planning, apportion-
ing, evaluation, use, and control of that
resource. By nature, spectrum engineering

is its inseparable ingredient. We do not

distinguish designer from manager because
decisions taken by one affect the other. On
the one hand, planning decisions determine
how the system will operate. On the other
hand, the spectrum manager becomes
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designer when setting boundaries on the
system, establishing goals, allocating
resources, and deciding about the system
configuration.

The origins of the spectrum management
discipline extend back to the Second World
War and classified military projects. Since
then, spectrum conservation and manage-
ment become also a major cvilian issue
(Spectrum...,,  1952). Military  aspects,
however, did not loose their importance.
For instance, the US army alone disburses
nearly $40 million each year in frequency
compatibility investigations (The new
spectrum..., 1992).

It is impossible to cover all aspects of
spectrum management in the limited space
of this paper. We will offer only a review.
Readers interested in more details are
referred to the texts listed at the end of the
paper, especially to the books by Matos
(1985), Rotkicwicz (1982), and Withers
(1991).

In the following text, we review the uses
made of the spectrum and factors influenc-
ing its scarcity. Sections 2 and 3 deal with
sharing issues, competition and coopera-
tion. International spectrum management is
discussed in Section 4, and the next section
is devoted to national spectram manage-
ment. Spectrum engineering issues are
treated in Sections 6. The key role of
information exchange is outlined in Section
7. The following section discusses trends,
and the last section lists publications for
further reading. Annex offers the interna-
tional frequency allocation table extracted
from the ITU Radio Regulations.

1.1. SPECTRUM RESOURCE

The ability to carry energy and messages at
a distance at the speed of light, made the
spectrum of radio waves a valuable
resource from which everyone can profit.
Free access to it, from any place and at any
time, added to its attractiveness. Later,
another abstract concept, the geostationary-



satellite orbit, has been integrated with the
original concept of the spectrum resource.

A great array of radio services has grown to
be vital to the society. Defense and
navigation are examples. Radio and
television have become the main source of
everyday information for most people of the
world. The Winter Olympic Games 1993, for
instance, were watched by two billion
people, or so. There are more TV sets than
telephones, and radios are even more
abundant. Radiowaves are irreplaceable to
communicate in move, or with remote and
rural areas. They play a principal role in
meeting information needs of illiterate
people unable to read, and of developing
countries, about two-thirds of the world
population. All these applications depend
on the electromagnetic spectrum.

It is widely accepted that the spectrum will
be the engine of economic growth and
improvement of the standard of living in
the next decades. The traditional uses such
as broadcasting, point-to-point fixed links,
maritime and aercnautical communications,
etc., are developing at a growing pace. At
the same time, technological innovations
create new services and applications. One of
them is the Global Positioning System
(GPS), a space-based navigation, positioning
and time-transfer system. The GPS offers
unsurpassed accuracy and availability for
the cost of thousand million US dollars or
s0. Some predictions suggest that GPS
receivers may become as ubiquitous as
watches, and GPS coordinates may
eventually replace a street address to define
the location of home or business.

Another booming application is the satellite
mobile service. Several constellations of
satellites are expected to be launched before
the end of this decade to provide personal
communications worldwide, at any time
and any place. The project has so far
absorbed about eight billion US dollars. In
1994, another project was announced to
build a global system of 840 low-Earth-orbit
satellites. This would be an orbiting packet-
switched data network to interconnect
computers and hand-held terminals around
the world. It would employ 40 satellites in
each of 21 polar orbits some 700 km above
the earth at the 30 GHz frequency band and
would cost $9 billion or so (Microsoft, 1994)

A decade or so ago, another project, known
as the Satellite Power System, was devel-
oped, to satisfy the increasing energy
demand. A constellation of 60 or so
satellites would collect energy from solar
radiation above the earth atmosphere, beam
it to the Earth, and inject into the existing
power distribution system. Each satellite
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would carry a solar array, 10 km long and 5
km wide, klystron generators, and 1 km
diameter phased array microwave antenna.
Radio waves would transport the energy
from the geostationary-satellite orbit to a
terrestrial receiving antenna array of about
‘10 km in diameter. The system would cover
about 50% of the USA energy consumption
and cost few thousand million US dollars.

The spectrum resource becomes crucial for
national and world economy. The use of the
radio spectrum for communication and
other applications (industrial, medical,
scientific and domestic) means business. In
spite of the economic crisis, the telecom-
munication sector is booming, with more
than $500 billion revenues and 8% growth
rate (1992). In 1990, in the USA only,
shipments of radiocommunication
equipment were estimated to be over $55
billion (U.S. Spectrum..., 1991, p.1). One of
the UK cellular operators alone made a
yearly profit of about £350 million
(Goddard, 1994).

There are various functions vital to the
society, ranging from public safety to air
traffic control and weather forecasting, for
which radio frequency spectrum is essen-
tial. Of equal importance is the catalytic role
radio plays in the development of nations.
Various services, such as mobile radio,
make substantial contributions to the
economy also indirectly, by increasing the
productivity in other sectors. The access to
the spectrum resource means access to
science, technoloyy, business, politics and
power.

The importance of the discipline has been
evidenced by the number and caliber of
intergovernmental organizations involved.
Among them, there are specialized UN
Agencies such as the International Tele-
communication Union (ITU), International
Civil Aviation Organization (ICAO),
International Maritime Organization (IMO),
World Meteorological Organization
(WMO), and the World Bank. In Europe,
involved in spectrum management are: the
European Commission {(EC), Conference of
European Posts and Telecommunications
Administrations (CEPT), European
Radiocommunications Committee (ERC),
and European Radiocommunications Office
(ERQO), among other organizations.

Due to its importance, the uses made of the
spectrum resource is regulated by interna-
tional treaties. The most significant is the
ITU Constitution and Convention. One
article of the Constitution reads:

“... radio frequencies and geostationary-satellite
orbit are limited natural resources ... they must
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be used rationally, efficiently and economically
... 0 that countries ... may have equitable access
to both..." (Constitution, 1992, Art. #4)

1.2. SPECTRUM SCARCITY?

Radio is entering a new era. The converging
computer and communication technologies
improve the old services and generate new
ones. With the renaissance of wireless
technology, the radio frequency spectrum is
becoming a scarce resource. The number of
radio stations, terrestrial and satellite, is
growing and the frequency demand
increases without precedence. The ITU has
recorded more frequency assignments in
the last few years than during the whole
previous history of radio.

Deregulation trends encourage newcomers
to apply for new broadcasting and wireless
communication licenses. However, the most
suitable frequencies have already been
occupied, and the demand for mnew
frequencies often exceeds what can be
accommodated. In some regions, there is
no place for a new radio service due to the
spectrum congestion. Some analysts
suggest that congestion is inevitable in
VHF/UHF frequency bands in areas where
population density and GNP exceed,
respectively, 200 people/ kmZ and $10.000
per capita p.a.. The scarcty of spectrum
hampers further development of radio
applications. Redistribution and better use
of frequencies is felt necessary by many
analysts. The issue is critical for the future
of all radio-dependent businesses local,
national, and international, and deserves
serious consideration.

As a consequence of the spectrum scarcity,
conflicts arise between those who have
access to the spectrum resources and those
who have not. Conflicts arise also between
the proponents of competing uses of the
spectrum and between those who manage
the spectrum and those who want to use it
(Huang, 1993). These conflicts may be of
various natures: commercial, social,
political, or physical.

The society is composed of various groups,
each with its own interests, goals, and

_views on how to use and manage the

spectrum resources. For established service
providers, whose needs have already been
satisfied, spectrum management should
assure a continuation of the existing order.
Any modification would be a threat to their
privileged position. The status quo is,
however, unacceptable to those who have
no access to the resource. For them, the
principal aim of spectrum management is to
change the way the spectrum is appor-
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tioned, and to eliminate obstacles that
prevent competition operating smoothly.
What is the best for one group is not
necessarily good for another. The spectrum
management policy tends to reflect the
relative balance of powers of the competing
groups. :
The growing disproportion we observe
between what is demanded and what is
apportioned depends strongly on how the
spectrum resource is managed. Some
analysts believe that the scarcity is, in great
part, a combined effect of inadequate
approach to the spectrum, simplistic
management rules, primitive tools, and
oversimplified engineering models. An
analysis -indicated that inadequate man-
agement arrangements caused economic
losses evaluated for many tens of millions
of pounds per year in the United Kingdom
only (The future management..., 1994).

2. SHARING THE SPECTRUM

This section deals with the basic issues of
the usage of common spectrum resources
by many users. For that purpose, spectrum
sharing models are introduced.

21. FrREE-PASTURE MCDEL

Common resources such as the radio
frequencies and geostationary-satellite orbit
have one disadvantage which can be best
explained on a model of free pasture.
Becausethepastureisopentoallandfree
of charge, it is to be expected that every-
body keeps his herd on it, and that each
herdsman tries to maintain as many cattle
as possible. Such an arrangement works
well until the number of beast reaches the
carrying capacity of the pasture. At this
point, the scenario develops following the
inherent logic of the commons.

"As a rational being, each herdsman seeks to
maximize his gain. Explicitly or implicitly,
more or less consciously, he asks 'What is the
utility to me of adding one more animal to my
herd?' This utility has one megative and one
positive component.

1) The positive component is a function of the
increment of one animal. Since the herdsman
receives all the proceeds from the sale of the
additional animal, the positive utility is nearly
+1.

2) The negative component is a function of the
additional overgrazing created by one more ani-
mal. Since, however, the effects of overgrazing
are shared by all herdsmen, the negative utility



for any particular decision-making herdsman is
only a fraction of -1.

Adding together the component partial utilities,
the rational herdsman concludes that the only
sensible course for him to pursue is to add
another animal to his herd. And another; and
another... But this is the conclusion reached by
each and every rational herdsman sharing a
commons.

Therein is a tragedy. Each man is locked into a
system that compels him to increase his herd
without limit - in a world that is limited. Ruin
is the destination toward which all men rush,
each pursuing his own best interest in a society
that believes in the freedom of the commons."
(Hardin, 1968)

Is that model applicable to the radio fre-
quencies and the geostationary- satellite
orbit? The pasture and the spectrum are
quite different objects, but there are some
analogies. Indeed, the spectrum resource
cannot be fenced and is available for
countries free of charge at the international
market. It has a limited carrying capacity,
the limits resulting from the laws of physics,
the available technology, and the manage-
ment system. A portion of spectrum
resource used by one system is denied to
other systems.

If, therefore, one replaces the word animal
in Hardin's text by radio station and
herdsman by Administration, one obtains a
global model of unrestricted use of the spec-
trum resource. The conclusion is that the
concept of free use of the spectrum
resources may work satisfactorily only if the
number of users is negligible. As that
number increases, competition develops
and the concept has to be abandoned.

2.2. OTHER MODELS

Our past confirms that the approach to our
resources changes, as does our under-
standing of their value and social role. We
have discovered that many common
resources, considered long time as being
inexhaustible, have become scarce. Firstly,
the commons in food gathering were aban-
doned. Farmland has been enclosed, and
there is no free farmland now. Later, open
pastures and free hunting and fishing areas
have been restricted. Then, using the com-
mons as a place for waste disposal has been

abandoned and restrictions on the disposal -

of sewage are now widely accepted
throughout the world. A concept of
environmental protection was developed,
and restrictions were also imposed on the
pollution of land, water and air. Not so
long ago, the radio frequencies and
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geostationary satellite orbit were added to
the list of critical resources.

The issue of rational use, sharing, conserva-

tion, and protection of limited common re-
sources has become an essential element, on

national and world-wide scales. When dis-
cussing their future, several possible ap-
proaches can be indicated:

"We might sell them off as private property. We
might keep them as public property, but allocate
the right to enter them. The allocation might be
on the basis of wealth, by the use of an auction
system. It might be on the basis of merit, as de-
fined by some agreed-upon standards. It might
be by lottery. Or it might be on a first-come,
first-served basis... " (Hardin, op.cit.).

Any of these options implies an organiza-
tional framework necessary for consulta-
tions, coordination and negotiations among
the parties interested. For common benefit,
these parties have to agree common rules
and restrictions to be observed, and
mechanisms to settle unavoidable conflicts.

23. PREFERENCES

Which of the approaches listed above is the
best one? Each of them can be questionable,
dependent on the criteria applied. The final
answer results from human preferences of
goals and hierarchies of values. In practice,
it is often impossible to separate technical
aspects of resource sharing from their
economical, social and political contexts,
and from the interests affected by them.
However, discussion of non-technical issues
is beyond the scope of this text.

The problem of sharing scarce resources
cannot be solved by technical means,
without involving systems of human values
and ideas. Tradition and past experience
play a significant role here:

" Every adoptable set of resource process will be
one which is valued by some population in terms
of that population's own system of activities. ...
Where a resource process involves beliefs and
techniques that are incongruous with a people's
system of activities, it will not be adopted by
that people, however superior it may be by other
criteria." (Firey, 1977)

However, in a pluralistic society the goals
and hierarchies of values are often inconsis-
tent and conflicting:

"...The hierarchies of values and preferences of
each individual are inconsistent among them-
selves, and different individuals and ... groups
have different hierarchies of preferences which
are partially in conflict with those of other
groups and individuals.  Furthermore, the

© abimg
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capacities of different groups to implement their
preferences ... are widely different” (Brooks,
1972).

Inconsistency means here that progress to-
ward realization of one value or goal is de-
structive of another value or goal held by
the same individual or group, and the lack
of consistency may be not obvious to the
individual or group concerned. Conflicting
goals or values mean such goals or values of
two groups that cannot be served by the
same policies: what enhances one will de-
grade the other.

The way in which the spectrun resource is
used and managed follows the technologi-
cal, economic political and social changes in
the world. Our experience from the past
shows that countries follow the example of
a leading or dominating nation and accept
voluntarily its *mode of life" and hierarchy
of values,

3. COMPETITION AND COOPERATION

This section discusses two opposite trends
ruling the use of spectrum resource and
shows how they complement each other.
These are competition and cooperation.

3.1. EARLY YEARS OF RADIO

The first uses of radio waves were military,
to communicate with warships on the sea.
Soon, however, military secrets were
abandoned under the pressure of private
business rushing to exploit the “nobody
land” of dvilian radio. It was at the turn-
out of the century that competition in radio
communication started. In a liberal
environment, without any control,
regulation, and negotiations, mutual
interference paralyze the operation of
systems. Two opposite tendencies become
visible, one diverging and another converg-
ing. The diverging one was the competition
among the service suppliers and among the
equipment producers. It was leading to
separate communication networks and
incompatible equipment. The converging
force came from the market. The users of
radio wanted to communicate freely one
with another, independently of the service
or equipment supplier. That tendency
forced them to cooperate.

Finally, all parties came to a conclusion that
coordination of their activities is necessary.

.Such coordination activities started on a

national scale, with strong governmental
involvement. A global nature of the
problem required, however, an interna-
tional cooperation. Only two years after the
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first transatlantic wireless communication
had astonished the world, the first interna-
tional conference was called to coordinate
the spectrum resource use. It was the
preliminary conference held in Berlin, in
1903. That conference marked the end of the
first period of liberalism and uncontrolled
rivalry in radiocommunications.

3.2 FIRST AGREEMENTS

The first radio conference held three years
later, also in Berlin, agreed upon the princi-
ples of radio spectrum management. Like at
all intergovernmental conferences, the
private sector interests were represented
indirectly, through governmental delega-
tions. One of major steps at the conference
was the establishment of the International
Bureau in Bern to register the operating
frequencies of radio stations to avoid
mutual interference. It was the first attempt
to manage the radio frequency spectrum,
worldwide. The register of the occupied
frequencies was named later “The Bern
List”.

International treaties are all part of a world-
wide game nations agree to play following
certain rules. Agreement is an inevitable in-
gredient here, and there is nothing to force
nations to abide by these rules. If competi-
tive forces are stronger than cooperative
ones, no progress could be made. In Berlin
it was not possible, due to conflict of
interests, to reach consensus on issues
related to inter-com munication. There were
several separate maritime radio communi-
cation networks in operation, but no
communication was possible between the
networks of different operators. Soon, a
test of life showed in full light its tragic
consequences. It was the well-known
disaster of Titanic in April 1912. Only three
months later, and not without the influence
of public opinion shocked by the disaster,
the second radio conference was held in
London. It finally settled the problem of in-
ter-communication between ships on the
sea.

The World War | interrupted international
cooperation for few years. Radio science
and technology, harnessed to military appli-
cations, got an enormous impetus. When
the war finished, all the scientific progress,
technical developments and operational
experience gained during the war time
could be used again in peaceful service for
the humanity. In new circumstances, the
old international agreements regulating the
use of radio waves were not appropriate.

Consequently, the next international radio
conference was called to Washington in



1927. The problem of frequency demand ex-
ceeding the available spectrum resource ap-
peared sharply there, and the unending
battle of frequencies had started. At that
time, spark-type transmitters were in use.
They occupied wide frequency bands, much
wider than needed to transmit the in-
formation. The demand for a complete out-
lawing of spark-type (ransmitters was
pressed strongly, but not passed because of
conflict interests.

The spectrum shortage problem was settled
in Washington by two actions. On the one
hand, more stringent technical standards
were imposed, to limit the radiation out-of
the band necessary for transmission of
information. On the other hand, the
spectrum resource limits defined in old
radio regulations were moved to embrace
additional portions of spectrum, not yet
regulated. That approach has been copied
at all later radio conferences.

The drawing up of the first Frequency
Allocation Table, regulating the use of the
spectrum, was considered as one of the
most important results of the Washington
conference. Another one was to set up the
International Radio Consultative Commit-
tee, CCIR. Its aim was to study technical ad
operational issues relevant to radiocom-
munications and to issue recommendations
on them.

Under the pressure of service and equip-
ment suppliers, administrations allowed the
non-governmental sector to participate
directly in the work of the ITU-CCIR. In the
following years, the involvement of that
sector increased. In 1992 one-third of
entities participating in the CCIR work were
non-governmental.

4. INTERNATIONAL SPECTRUM
MANAGEMENT

This section introduces the word-wide
spectrum management. The system of the

International Telecommunication Union is
described.

4.1 THEITU

The use of the radio frequency spectrum is
now coordinated through the International
Telecommunication Union (ITU). The ITU, a
Specialized Agency of the United Nations
since 1947, is the oldest of all existing inter-
governmental agencies, with a line-age
dating back to 1865. It performs legislative,
management, and executive functions,
within budget limits set to about $100
million, a tiny fraction of the market value
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of radio services and equipment. In
maintaining the ITU, the Member countries
have the object of

"... facilitating peaceful relations, international
cooperation among peoples and economic and
social development..." This activity must,
however, not interfere with the principle of
sovereignty, and " ..the sovereign rights of
each country to regulate its telecommunica-
tions" (Constitution, 1992, Preamble) are
fully recognized. The ITU Members, to-
taling now more than 160 countries, agreed
that the Union shall, in particular:

"a) effect allocation of bands of the radio-fre-
quency spectrum, the allotment of radio-frequen-
cies and registration of radio-frequency assign-
ments and any associated orbital positions in the
geostationary-satellite orbit in order to avoid
harmful interference between radio stations of
different countries;

b) coordinate efforts to eliminate harmful
interference between radio stations of different
countries and to improve the use made of the
radio-frequency spectrum and of the geostation-
ary satellite orbit for radio-communication
services;..." (Constitution, 1992, Art. 1) The
agreed general rule of rational use of the
resource is ".. to limit the number of
frequencies and the spectrum used to the
minimum essential to provide in a satisfactory
manner the necessary services. To that end, they
shall endeavour to apply the latest technical
advances as soon as possible." (Constitution,
1992, Art. 44).

Changes in the world require the policies
and structure of ITU to be reviewed time to
time. In this connection, the Members of the
Union meet, at regular intervals, at a
Plenipotentiary Conference. This is the su-
preme authority which lays down the
general policy and structure of the ITU,
reviews the Union's work and revises the
Convention itself, if it considers this
necessary. It also establishes the calendar of
all ITU conferences, and sets a limit on
expenditure until the next Plenipotentiary
Conference. The last such a conference was
held in Kyoto in 1994.

The Plenipotentiary Conferences of 1992
and 1994 have introduced major changes in
functioning of the union, marking the end of
one era in the history of the [TU. The “new”
ITU will follow closer the trend of liberali-
zation and privatization seen around the
world. Its functions have been separated in
the three Sectors:

¢ Telecommunication Development Sector,

¢ Telecommunication Standardization

Sector and

i
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e Radiocommunication Sector.

The Plenipotentiary Conference continues
as the supreme organ of the Union, the
former Administrative Council changes the
name to "Council' and the General
Secretariat remains without change.

42 R ADIOCOMMUNICATION SECTOR

To keep pace with technological, economic,
and political changes, the ITU periodically
reviews the spectrum management rules.
Fig. 1 illustrates the process of global
spectrum management in the ITU, in force
since 1993. It forms a closed-loop system
built around consensus-seeking studies and
negotiations.

[ Proposals from Membor Coutries ]
z T 7\
Consenmss-seoking Consonsus-sseking
o o
World! Regional <:: Radiocommunication
Radiocommamication Amamblics
Conferences & Snudy Groups
i Ly
Regulstions Hendbooks
p .2 , <>
I Goals, objertives & practioe of Menber Countries B
Fig. 1. jonal spectra maeg: ¢ P

Since 1993, the ITU Radiocommunication
Sector forms the supporting organizational
framework for international spectrum
management. Its mission is, inter alia, to
ensure rational, equitable, and economical
use of the radio-frequency spectrum by all
radiocommunication services, including
those using the geostationary-satellite orbit,
to solve international conflicts, and to carry
out studies on radiocommunication matters.

The mission of the Sector is accomplished
by
¢ ensuring meeting the specific needs of

Members through Radiocommunication
Conferences and Radio Regulations

e coordinating efforts to eliminate harmful
interference between radio stations of
different countries

s making recommendations on technical
and operational radiocommunication
matters through Radiocommunication
Assemblies and Study Groups.

The Sector consists of the following organs:

e World and Regional Radiocommunica-
tion Conferences

"« Radio Regulation Board
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e Radiocommunication Assemblies &
Study Groups

+ Radiocommunication Advisory Group
¢ Radiocommunication Bureau.

4.3, RADIOCOMMUNICATION CON-
FERENCES

Three objectives shape any spectrum
management system: conveying policy
goals, apportioning scarcity, and solving
conflicts. To solve the conflicts, coordina-
tion and negotiating among the conflicting
parties are employed. As the radiowaves do
not stop on political borders, international
aspects have been involved since the very
beginning. In the early years of radio, an
administration was generally required to
co-ordinate with one administration only.
Later, the spectrum scarcity resulted in a
necessity to co-ordinate among three and
more Administrations. The negotiations
with one may lead to modifying the
characteristics of the network. This, in turn,
often makes necessary re-negotiations with
the other, and even the involvement of a
third party, new in the processing. Such an
jterative co-ordination and search-for-
agreement process became absorbing much
effort and time and lead to multilateral
radio conferences.

Spectrum sharing principles

The first Radio Conferences established
general principles maintained until the
present time, with minor changes only.
These are:

¢ the radio frequency spectrum resource
(including the geostationary satellite
orbit added at later conferences) is a
public resource;

e each country has equitable and free ac-
cess to that resource;

e the use of the spectrum resource is
based on regulations and administrative
allocation of frequency bands and posi-
tions in the geostationary satellite orbit;

e the principles of electromagnetic
compatibility (EMC) have to be fol-
lowed by all parties (this term was in-
troduced later).

» the regulations and frequency alloca-
tions are set through the mechanisms of
consultations, negotiations, and consen-
sus.

Following the tradition originated in Berlin,
London, and Washington, the use of the
radio frequency spectrum continues to be
based on negotiations and consensus among



all Members of ITU at radio Conferences.
The Conferences review and negotiate the
usage of radio frequencies. They may
establish and revise the frequency alloca-
tions, operational rules, standards, and
procedures relevant to the spectrum
resource sharing. A collection of legal,
administrative, operational and technical
arrangements agreed by all parties at the
Conferences are included into the ITU
Radio Regulations. These Regulations are
binding on all parties, and only the
gnfemnces have the authority to change
m.

The participants in the Conferences are
official governmental delegations of the ITU
Member Countries. Each has one voice,
independently of its size or economic
significance. The Conferences are also open
to the United Nations, international
organizations, regional telecommunication
organizations, intergovernmental organiza-
tions operating satellite systems, the
specialized agencies of the United Nations,
and the International atomic Energy
Agency. The national delegations represent
interests of all domestic groups, but there is
a growing pressure to allow non-
governmental entities a more direct
involvement. Since 1993, non-governmental
entities authorized by their countries to
participate in the work of the Radiocom-
munication Sector are admitted also to
radio conferences.

The Radiocommunication Conferences may
be world-wide or regional, general or
specialized. Since 1947, when the ITU joined
the United Nations System, there were three
general World Administrative Radio
Conferences, WARCs (in 1959, 1979 and
1992) and several specialized and/or
regional conferences. The general WARGCs
were authorized to deal with virtually all
aspects of spectrum use. The spedialized
WARCs dealt with particular services
and/or particular portions of the spectrum.
The regional conferences were held to solve
specific spectrum use problems within
particular geographic regions. The first
World Conference in the new system was
held in Geneva in 1993. The next ones are to
be held on a regular basis every two years
in 1995, 1997, etc.

4.3.1. Planning Conferences

Some Radiocommunication Conferences are
convened to negotiate and agree interna-
tional frequency plans for certain
application, geographical regions, and
frequency bands which are subject to a
priori planning. A frequency plan is a table,
or more generally, a function that assigns
appropriate characteristics to each of the
SPCTMING1.DOC - Struzak - 14508 - 03.02.95 21,18 - page 8/23

radio stations at hand. It may be one, a few,
or all characteristics by which radiocom-
munications can be distinguished one from
another. Examples are: the operating
frequency, power radiated, antenna
location, height and radiation-pattern,
polarization, service area, etc. Initially, in
the early days of radio, only the frequency
was assigned, and this explains the
traditional name “frequency planning”.

In a priori frequency plans, specific
frequency bands (and geographic areas) are
reserved for particular applications well in
advance of their real use. Individual regions
may have various allotment plans for
specific services (e.g., bmadcnstmg) within
their respective areas. A priori plans make a
one-time distribution of the s
resource on the basis of the expected or
declared needs of all parties interested. That
approach has been used, for instance, for
the sound and television broadcasting in
Europe and in Africa, and for some satellite
services. The techniques used for that
purpose are discussed in the following
sections.

Critics of the a priori planning indicate that
it freezes technological progress. Indeed,
technological progress is very fast, and
implementation of the plan may require
several years. Technology known at the
time of creation of the frequency plan may
be obsolete at the time of its implementa-
tion,

Another difficulty is the impossibility to
predict future requirements with a needed
degree of accuracy. Plans based on unre-
alistic data have no value at all.

In addition, as the radio spectrum is
available at no cost at international
conferences, there is no mechanism to limit
the requirements. Although the ITU
Convention calls for minimizing the use of
the spectrum resource, " ...each country has
an incentive to overstate its requirements, and
there are few accepted or objective criteria for
evaluating each country's stated need. In fact,
the individual country itself may have only the
dimmest perception of its needs over the time
period for which the plan is to be constructed ...
Under these circumstances, it is easy to make a
case that allotment plans are not only difficult to
construct, but when constructed will lead to a
waste of resources as frequencies and orbit
positions are 'warehoused' to meet future, in-
determinate needs..." (Robinson, 1980)

44. ITU RA10 REGULATIONS

For system planning, the most important
are the ITU Radio Regulations. It is the
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summary of agreements reached at the
Radiocommunication  Conferences, the
framework and backbone of the overall
spectrum management. These Regulations
have the status of international treaty,
binding on all members of ITU.

Simplification of Radio Regulations. After
a series of Conferences, the Regulations be-
came complex and difficult to understand
and to follow in practice. Consequently, the
ITU Members decided to simplify them and
created a Voluntary Group of Experts
(VGE) for that purpose. The Group
concluded its work in 1994, and the 1995
Conference will consider the results. No
substantial changes in technical or opera-
tional requirements are expected, but some
provisions will be transferred to ITU
Recommendations or Rules of procedures.
The future Radio Regulations will contain
only provisions essential from the view-
point of international treaty and will refer to
those texts.

Regions & Service Categories. The Radio
Regulations differentiate between geo-
graphical regions and radio applications
called services. There are three regions: Re-
gion 1 which consists of Europe, Africa and
part of Asia (USSR and Mongolia), Region
2, containing both Americas, and Region 3,
consisting of Australia, Oceania, and the
remainder of Asia.

The radiocommunication services are
grouped in three main categories: mobile,
fixed and broadcasting. In addition, one
differentiates between the primary,
permitted, and secondary services. Primary
and permitted services have equal rights,
except when planning, stations of a primary
service have priority in choice of frequen-
cies. Stations of a secondary service should
neither cause interference to, nor claim
protection  against interference from,
stations of primary and permitted services.

Frequency Allocation Table. The use of the
radio frequency spectrum has been based
on frequency allocation principles, as given
in the Table of Frequency Allocations, that
defines the specific uses of spedific
frequency bands. Allocation means the
distribution of a frequency band to a
service, allotment - to a country or area, and
assignment - to an individual radio station.
Some allocations are world-wide, that is
identical throughout the world. In other
cases, allocations are regional, that is
uniform throughout a particular region. The
International Frequency Allocation Table is
annexed to this text.

Footnotes. In some cases there are alloca-
tions specific for a single country, or a
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group of countries, in addition to, or differ-
ent from, allocations approved by a
majority of ITU Members. These are so-
called footnotes to the Table of Frequency
Allocations. Frequencies allocated to a
service are available for use by any country,
subject only to the limitations contained in
the ITU Radio Regulations. The Frequency
Allocation Table covers the frequency range
extending from below 9 kHz to 400 GHz
and has fundamental significance in system
planning.

Frequency plans. The Radio Regulations
contain also frequency plans agreed at the
Radiocommunication ~Conferences. For
services subject to such a planning
procedure, a frequency assignment
according to the plan receives protection
from any other assignment.

Other issues. In addition to frequency
allocations, the Radio Regulations contain
many rules for the use of frequencies, and
specify operating procedures for stations
and for the coordination of frequencies. One
of the basic requirement is that no trans-
mitting station may operate without a
license issued by the Government of the
country to which the station in question is
subject. The license must be in conformity
with the Radio Regulations.

4.5, RADIO REGULATION BOARD

The new part-time Radio Regulation Board
consists of nine elected Members serving
“as custodians of public trust” and not as
representatives of their respective Member
States or Regions. The Board approves the
Rules of procedure and technical criteria
which are used in the application of the
Radio Regulations to register frequency
assignments. It considers any matter which
cannot be resolved through the application
of the Rules of procedure and performs any
duties related to the assignment and
utilization of frequencies and to the
equitable utilization of the geostationary-
satellite orbit.

Moreover, the Board considers reports on
investigations of cases of harmful interfer-
ence and formulates recommendations for
their resolution. Such investigations are
made at the request of one or more ITU
Members.

1.6. ASSEMBLY AND STUDY GROUPS

The Radiocommunication Assembly and
Study Groups continue the tasks of the
former Intermational Radio Consultative
Committee (CCIR) and its Study Groups.
They provide the technical bases for the



work of Radiocommunication Conferences
and for the rational use of the frequencies
and geostationary satellite orbit.

These are groups of experts in which
administrations and public/private sector
entities participate on a voluntary basis. In
1994, 120 companies and 50 international
and organizations were taking part along
with the representatives of Administrations.
They study technical questions relating to
radiocommunication issues and draft
recommendations to be approved by the
Administrations at the Assembly or by
correspondence. Even approved, the
Recommendations are voluntary (unless
they are referred to in the Radio Regula-

tions).

The focus of study is on the rational use of
the spectrum resource and performance
standards and criteria for radio systems in
terrestrial and space radiocommunication.
Subjects covered include:

¢ Spectrum utilization and monitoring

e Inter-service sharing and compatibility
* Science services

e Radio wave propagation

» Fixed-satellite service

+ Fixed service

* Mobile services

* Sound broadcasting

o Television broadcasting.

Throughout a year, hundreds of experts
meet at the ITU Headquarters in Geneva to
develop recommendations, and thousands
of others contribute by correspondence. A
single meeting may be attended by over 200
spedcialists to study over 1000 pages of
proposals, producing about 100 Recom-
mendations a year. This represents a
gigantic intellectual and logistic effort. The
first Assembly was held in Geneva in 1993.
The next ones are to be held in conjunction
with the Radiocommunication Conferences
in 1995, 1997, etc.

4.7. ADVISORY GROUP

The Director of the Radiccommunication
Bureau is assisted by a group advising on
strategic issues. The role of the Advisory
Group is to:

» review priorities and strategies in the
Sector activities as well as the progress
on the implementation of the work
program;
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o provide guidelines for the work of the
Study Groups

e recommend measures to foster coopera-
tion and coordination with other
organizations and within the various
constituencies of the ITU.

The advisory group is open to representa-
tives of administrations and other entities
authorized to participate in the work of the
Union, including non-governmental ones.

4.8. RADIOCOMMUNICATION BUREAU

The Radiocommunication Bureau (BR)
supports activities of the other organs of the
Sector and performs all duties previously
dealt with in the Secretariats of the former
International Frequency Registration Board
{IFRB) and CCIR.

The duties of the Bureau include:

s the processing of frequency assignment
notices, including information about
orbital locations of geostationary satel-
lites, received from administrations for
recording in the Master International
Frequency Register (MIFR), a central
database on the spectrum resource use.
This includes also the maintenance,
review and updating of the MIFR and
periodic compilation of frequency lists
reflecting the data recorded in the MIFR

o the processing of information received in
application of the procedures of the
Radio Regulations (advance publication,
coordination, publication of weekly
circulars on new applications and on the
results of their examinations, etc.);

e the processing and coordination of
seasonal HF broadcasting schedules;

s the investigation of cases of harmful
interference on the request of one or
more administrations;

o the provision of assistance to admini-
strations in the field of the spectrum
utilization including the training of stalff;

e the collection of the results of monitoring
observations coordinated internationally;

s the development of Rules of procedure
and technical criteria for internal use
after approval by the Radio regulation
Board;

e the provision of technical and adminis-
trative support to Radiocommunication
Conferences, Assemblies and Study
Group activities;

e publication of revised Radio Regula-
tions, Recommendations, and
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Handbooks on radio system characteris-
tics and spectrum utilization.

5. NATIONAL SPECTRUM MANAGE-
MENT
This section discusses major issues in
national spectrum management. Emphasis
is given to new trends and models that are
being under consideration in several
countries.

5.1. GENERAL

Profits drawn from the use of spectrum
resource are limited by physical proprieties
of the resource, by technology, and by
management capabilities. To exploit all
potential benefits, each country must thus
develop both, the technological and
management capabilities. Otherwise it
would be unable to coordinate uses made of
the resource, to solve conflicts within the
country, to represent the country’s interests
at international fora. It would be also unable
to verify that all regulations and obligations
are respected which is a necessary element
to assure the rational use of the resource
and to prevent interference.

National spectrum management is in many
aspects similar to the international
management discussed in the previous
section. In all countries-members of ITU, no
frequency can be used without the prior
authorization made by, or on behalf of, the
Government. This makes a significant
difference from the international approach
that is voluntary. A fee is collected for such
authorization, which is another significant
difference. In almost every country, there
exist a national spectrum manger - a
governmental agency or service responsible
for spectrum management issues, In
Germany, for instance, about 2500 civilian
personnel is involves in such a service. In
the USA, the Federal Communication
Commission employs over 1000 staff and
spends about $100 million yearly (1990).

National spectrum mangement bases on
international agreements discussed earlier,
and on National Radiocommunication Laws
and Directives. All technical and opera-
tional requirements are usually detailed in
the National Radio Regulations, Frequency
Allocation Tables, National Frequency
Plans, and in technical standards compati-
ble with the international treaties,
regulations, and standards.
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5.2 ATTRIBUTION OF FREQUENCIES

Planning of any radiocommunication
system involves, among others, assigning of
operating frequency. The assignment can
concern an individual station, or a network
of several stations requiring a set of
frequencies. In any case, each assignment
has to be in conformity with the radio
regulations, standards and ‘agreements in
force. Moreover, detailed compatibility
examinations are necessary to determine if
the proposed assignment could cause
interference to, or suffer interference from,
other systems that already exist or have
been planned earlier. The same applies to
the position on the geostationary-satellite
orbit. If any potential incompatibility is
discovered, the system parameters must be
changed to eliminate the source of the
incompatibility. Alternatively, negotiations
with the parties involved in the conflict are
necessary to solve the conflict. Some
technical details involved are discussed in
the following sections. More details can be
found in the literature listed at the end of
the paper.

If the potential interference involves system
or systems from outside the country’s
territory, the assignment has to be notified
to the ITU. The notification is also required
if the station is intended for international
communication, or if the assigning country
seeks an international recognition for the
assignment. The ITU staff examine the
submitted notification according to the
International Radio Regulations and Rules
of procedure. If the result of the examina-
tion is favourable, the proposed assignment
is registered, otherwise it is returned for
modification. The final step in that process
is the issue of an authorization, license, or
concession that allow for legal use of the
assigned frequency or frequencies.

5.3. SELLING THE SPECTRUM?

The disproportion between the demand for
radio frequencies and orbital positions on
one hand, and the available resource
capacity on the other hand, call for
reconsideration of the existing order in the
spectrum resource use and management.
The current practices, based on the
administrative  allotment and  service
separation philosophy was elaborated at the
times of the first radio conferences. In the
meantime, the world has changed. Digital
signal processing, microelectronics, and
computer technology opened new horizons
for integration of services and techniques.
New ideas such as packed-switched and
spread-spectrum technologies have



revolutionized the concept of frequency
channel use.

The role of non-governmental international
financial and technological giants became
increasingly important. The US Motorola's
Iridium example proved not only the

innovative capabilities of such organiza-’

tions, but also their international power. At
the World Administrative Radio Conference
1992, the Iridium project was supported not
only by the USA but also by almost 20 de-
veloping countries. This was possible by
convincing them that Iridium is a way out
of their frustrated development efforts in
the past.

To follow these changes, in some countries,
and in some frequency bands, the existing
administrative regulation system has been
replaced by a competitive market economy
mechanism. In other countries that
mechanism is being proposed. Deregulation
is urged as a means of allowing market
forces to distribute the spectrum resource to
the market sectors where demand is
greatest. Advocates of this idea indicate that
it automatically matches the demand to the
available resource capacity and is inexpen-
sive in implementation. Moreover, opinion
area expressed that relying upon adminis-
trative decision-making is inferior to relying
on market forces because decisions are
arbitrary and often mistaken in determining
what is the best interest of users [Webbing,
1977, Deregulation, 1987].

With market economy rules, the concept of
radio frequency spectrum as a free common
resource of the humanity has to be aban-
doned. It will rather become a renewable
and reusable commodity or a sellable, auc-
tionable, rentable thing like a piece of real
estate. Regardless of the mechanism, there
is growing support for putting price tags on
the spectrum [Dougan, 1992].

The idea is presented in various fora and in
various forms. An example is "Bogota
Declaration” in which some equatorial
countries claim their sovereign rights over
the geostationary orbit above their terri-
tories. Any satellite located above these
countries would be under their jurisdiction.
Behind the legal issues, hidden are financial
benefits such as fees and taxes. The Bogota
Declaration was an attempt to extend the
concept of national waters and air space
over the spectrum resource. That idea,
however, has been rejected by all non-
equatorial countries.

One expected that the recent World
Administrative Radio Conferences would
be a major vehicle for debating a new order
of the spectrum/orbit use. In reality they
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did not establish any new principles, and
were"..rather to adjust existing regulations
governing spectrum allocations and use to
accommodate new and future requirements. The
debate on general principles was left essentially
untouched..." (Robinson 1980).

54. ATTRIBUTION MODELS

When the set of free frequencies is insuffi-
cient to satisfy the demand, the spectrum
manager has to decide how the scarce
resource is to be attributed. Several
approaches have been used for that
purpose, and some are described below.

“First come, first served” or “Ad-hoc”.The
name of that approach defines its principle.
From the economic standpoint, it corre-
sponds to rationing through time, where the
price is the time spent “queuing” before
being able to access the resource. That
approach favours the candidates who have
the most ready access to information, or
who are the most “patient”.

Partisans of that approach underline its
naturalness, simplicity and low cost of
implementation. In the USA, for instance, a
frequency for AM sound broadcasting can
be assigned on demand, if the applicant is
able to prove there will be no interference to
other users. One of the main advantages of
the ad hoc spectrum distribution is that it
eliminates the "warehousing" problem.

Critics of the ad hoc approach indicate that it
is not fair because it transfers all the burden
to “latecomers”. They alone must accom-
modate their requirements of the existing
uses of the resource. The method also
excludes application of some “feed-back”
optimizations that would require modifica-
tions in the existing uses of the spectrum
resource. Replacement of ad hoc methods
by systematic plans would allow for fair
sharing and better use of the resource, they
say.

“Beauty contest”. The “beauty contest”, or

selection on merit, involves an evaluation
and ranking of qualities of each applicant to
select according to merit between competi-
tors for the same portion of the resource at
the same time. Some qualification standards
are required for that purpose. In France, for
example, TV licenses were attributed
according to a criterion of the “culturally
highest bidder”. In the USA, they were
given to the “best user” after a
“comparative hearing” procedure,
according to a criterion of “social benefit”.

The approach was questioned by many as
based on insufficiently precise criteria and
prone to a risk of corruption.
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A variant of that procedure, involving more
precise criterion, was used in France in
1987. The authorities defined the specifica-
tions, and called for tender. The contract
was awarded to the bidder who minimized
costs and prices within the constraints laid
down in the spedifications. (The specifica-
tion required a mobile network in opevation
by March 1989, with the coverage of 85% of
the national territory to be reached in 1991
and a capacity for 30.000 subscribers in the
Paris region and 100.000 for the whole

country).

Lotteries. When the rights to use frequen-
cies are attributed by a lottery procedure,
the spectrum manager identifies the lots,
defines the concession clauses and
organizes and conducts the draw. In the
USA, following the complaints concerning
the prohibitive costs of “comparative
hearings”, the lottery procedure was used
for the attribution of cellular radio licenses
during the period of 1984-1989. Any
American citizen capable of proving his
capacity to put into operation a cellular
network within a given time period (18
months) could apply.

The application of lottery process is the only
method permitting an equitable distribution
of a limited resource. It is, however,
questioned because of the many dummy
applications lodged and the speculation that
accompanies subsequent resale of licenses.

Auctions. The sale by auction of concession
to use the radio spectrum resource
maximizes the State revenue. It is advanta-
geous to those who are able and willing to
pay the most.

In the traditional auctions bids are oral. The
auctioner starts with a low price and
increases it until the good is finally obtained
by the highest bidder. In some such
auctions the bids are submitted in writing,
with the good going to the highest bidder at
the price he has stated. In Vickery, or
second-bid auctions, bids are in writing.
Each bidder states his price and the good
goes to the highest bidder, but he pays the
price stated by the second highest bid.
Dutch auctions are oral auctions where the
auctioner starts with a high price and then
reduces it until a bidder accepts to pay the
price announced.

The auction approach was applied in New
Zealand in 1990 or so, to sell certain
portions of the spectrum. The concessions
sold were of two types: management rights
and license rights. The management rights
concern a specified frequency band over the
whole country and involve specific

restrictions aimed at avoiding interference.
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These rights, granted for 20 years, may be
divided, aggregated, and transferred. The
license rights concern the use of a given
frequency band over a given geographic
area. They contain specific restrictions and a
guarantee against interference. The license
rights are transferable and are granted for a
limited period of time.

Partisans of that approach underline its
rapidity, low cost of implementation, and
flexibility. Opponents stress that, in
practice, it does not promote competition,
putting “the big users” in a privileged
position. Many consider that selection
according to financial criteria is an ultra-
liberal solution that only few political
parties can support.

Mutual agreement. There are cases when
the authorization to use a frequency band is
transferred from one user to another as a
result of mutual agreement. An example is
the release to civil uses of frequency bands
originally allocated to  governmen-
tal/military applications in the USA and
Europe. The transferability of the rights to
use frequencies is subject prior authoriza-
tion by the spectrum manager.

6. SPECTRUM ENGINEERING

This section deals with some general
aspects of spectrum engineering. Elemen-
tary concepts of environment and spectrum
use, and basic approaches to frequency
planning are discussed.

6.1. ENGINBERING PROBLEMS

There are many millions of transmitting and
receiving stations around the world, mutu-
ally interacting with the environment and
among themselves. Radio waves they
radiate spread out up to the limits of the
Universe. It is the most complex and the
largest system ever created by human civili-
zation both in terms of spatial dimensions
and in terms of the number of elements.
Their radio signals would dissolve into
chaos without proper coordination. The
coordination process has to fit in with
budget, technology and other constraints.

Our problem is a special case of a general
problem: given a collection of consumers
who place demands upon a set of resources,
find an assignment of consumers to
resources that satisfies various constraints
and that minimizes (or maximizes) a given
objective function (Hale, 1980). However, in
attempts to solve this problem, serious
difficulties have come across. Not only a
proper objective function has to be



determined, but also all relevant constraints
have to be identified, which is not an
obvious task. Finally, a solution has to be
found. Often, the exhaustive inspection of
all possibilities is the only exact method
available.

One of the peculiarity of the problem is a
large number of possible frequency plans to
be inter-compared. Let take into account a
simplistic example of a network of Nr
transmitters, each to be assigned an
operating frequency and power. The
operating frequency and power are to be
selected from given catalogues of available
frequencies and powers. The number of
different plans possible, N, is

N=(N.xN,)""

where Ny, and Np are the numbers of
frequencies and powers in the transmitter
catalogue, and Nr is the number of
transmitters in the network.

With the network degenerated in a single
transmitter, and the catalogue containing a
single power and Nr different frequencies,
Nr different plans are possible, as each
frequency can be assigned to the transmit-
ter. If the catalogue allows for Np different
values of the power, the number of different
plans becomes Np times greater,

(NF x N,). Each transmitter added to the

network increases that number. (Note that
two frequency plans are identical if they
contain the same transmitters and each
transmitter has the same frequency and
power.) For a modest network of Ny = 10
transmitters and catalogues containing as
little as Nf = 20 frequencies and Np = 5
powers, the number of different frequency
plans possible reaches

N =(20x5)" =100" = 10™.

Many of these plans may be unacceptable
for various reasons.

Usual questions in such problems are: How
much work is required to find the solution?
Is the model and input data correct? Due to
complex interactions and an enormous
amount of required data, any attempt to ap-
ply rigorous formal methods to real-life
situations leads to ntrinsically difficult or in-
tractable mathematical problems which, un-
fortunately, cannot be solved in practice
(Stockmeyer and Chandra, 1979).

As no exact solution method realizable is
known, attempts have been made to apply
various informal, approximate, and
heuristic methods (Hale, 1980, Struzak,
1982).  Despite all efforts, frequency

management is still not yet based on
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stringent scientific and technical criteria
(Sviridenko, 1977). Even if there would be
such "ideal" criteria and allocation system, it
is not sure that they would be accepted by
business and policy makers. With no
objective criteria and methods applicable, a
“practical” approach based on past
experience and negotiations has to be
arranged.

6.2. AN ISOLATED SYSTEM

Spectrum management relies strongly on
engineering models. One such model is

shown in Fig. 2. The figure represents a
simple single-link radiocommunication
system TR. Transmitting station T produces
a signal that carries input messages. The
signal is radiated as radiowaves that are
captured at the receiving station R. There,
the message is to be reconstructed.

Due to various disturbances, the received
and the emitted signals usually differ one
from another. As a consequence, the
recovered message may differ from the
original message. The disturbances may be
multiplicative, such as fading, additive,
such as thermal noise, or combined.

Receivi

a) Transmitting ] Propagation |
station (R)

station (T) medium (P)

Emitiod signals
b) T®— ~OR

Fig. 2 An isolated single-link radioconmmunication system
u) amglified block-disgram b) graph representation

Received signals

The task of the system is to keep the
difference between the recovered and
original messages within the limits of an
acceptable error, according to a given
criterion. The criterion is application-
specific. In television, for instance, the error
may be defined in terms of signal-to-noise
power ratio, and should be not less than, for
example, 10.000:1 (+40 dB). In other
applications, that ratio may be as low as
1:10.000 (40 dB), as in some spread-
spectrum systems. There may be also
additional requirements dealing, for
instance, with the cost or weight of
equipment,

A general problem can be formulated as
follows. Given are class of messages, class
of noise, and propagation transformations.
What is sought, is the optimum ensemble of
signals and transforms that the two stations
should perform to satisfy the requirements.
Involved may be various signals
(continuous, digital, deterministic, random),
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various operations (encoding, decoding,
modulation, demodulation, spreading,
despreading, filtering), etc. To reach
practical solutions, the problem is usually
broken into more specific tasks with
restricted number of variables.

6.3. ENVIRONMENTAL EFFECTS

The system shown in Fig. 2 is isolated.
Although models that assume isolated
systems are standard in Communication
Theory and classic Radio Engineering, they
are often inadequate in spectrum manage-
ment. Radiocommunications rely on free
propagation of radiowaves and, conse-
guently, all radio systems are potentially
interconnected either by design, or through

parasitic or spurious links.
T »(ORI
7@ R2
Fig. 3. Graph represcnting two single-iink radiocommunication
systems (TIR1, T2R2) with pamsitic links (TIR2, T2R1).

The issue is illustrated in Fig. 3. The figure
shows a system TIR1 in an ideal environ-
ment containing another system, T2R2
Along with the two designed or wanted
links T1-R1 and T2-R2, two additional links
T1-R2 and T2-R1 are shown. It is up to the
designer, or spectrum manager, to decide
what elements of the actual environment
should be taken into account. In an extreme
case, the modeled environment may
degenerate to a transmitting (e.g., jamming),
or to a receiving (e.g., radioastronomy)
station only.

Fig. 3 may also serve as a model of a system
consisting of two sub-systems. In any case,
the links T1-R2 and T2-R1 are unintended,
parasitic, or spurious. Such unwanted links
decide whether the two systems TIR1 and
T2R2 are compatible or not. It should be
noted that signals and transforms optimal
for an isolated system do not necessarily are
optimal when environmental interactions
are taken into account.

From the point of view of coordination
aimed at reaching compatibility, the
environmental systems can be classified into
hostile or jamming, cooperative or allied,
and neutral (neither cooperative nor
hostile). The good thing is that, normaily, all
systems are cooperative, and only a small
fraction of potential parasitic links among
them is significant. The bad thing is that, in
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the real world, there is much more
unwanted links than wanted ones and we
do not know a priori which links are
significant and which can be disregarded. In
frequency planning and in inter- and intra-
system compatibility studies, .. special
techniques are being developed to cope
with the multitude of wanted and un-
wanted links.

6.4. SPECTRUM USE CONCEPT

System planning and spectrum manage-
ment are based on a concept of spectrum
(orbit) use. A used or occupied portion of the
spectrum resource means "denied to
others". One distinguish between the actual,
or physical denial and administrative
denials (Berry, 1977).

The space is physically denied if it is filled
with sufficient power to interfere with other
systems. It is administratively denied when
its assignment would be against the
spectrum mangement rules and frequency
assignment criteria in force. The physically
denied space depends on numerous
processes and parameters which can be
only roughly estimated, and is difficult to
define with a precision. To simplify system
planning, usually the administrative denial
is used in organizational and management
processing as a practical approximation to
physical denial. Consequently, the space
may be denied by administrative spectrum
management rules even if it is really not
physically denied.

The spectrum resource is used by transmit-
ters and receivers in a complementary way.
Traditionally, radio transmitters have been
considered the users of the spectrum
resource. They radiate power so that
receivers of other system cannot operate in
certain locations, times, and frequencies
because of unacceptable interference. Note
that the transmitter denies the space to
receivers only.

On the other hand, receivers use the
spectrum resource because they deny it to
the transmitters. Spectrum mangers have to
deny licenses to transmitters in certain
locations, times, and frequendcies, to
guarantee interference-free reception. The
protection may require minimum separa-
tion to be observed in space (coordination
distance), frequency (guard band), etc. This
denial constitutes “use” of the resource by
the receiver. The radio astronomy bands are
a familiar example of the recognition of
receiver use of the spectrum resource.

Components, or “dimensions”, of the
spectrum resource involve the radio-
frequency bandwidth (AB), physical



geographical) space (AV), and time (AT).
Note that that concept implies a multi-
dimensional space of five variables:
“classic” X, Y, Z (for AV), AB, and AT.
Consequently, system planning and
spectrum management often deal with the
product

(AB) x (AV) x (AT) M

that is denied to other users. In some cases,
in dealing with the space AV, one differenti-
ate between the coverage area and the
interference area. The first one is the
volume associated with the radio station at
hand within which conditions for the
normal service are fulfilled. The interference
area is a similar volume within which the
station is likely to interfere with other
stations. Derived from these concepts are
two distances: the coverage range and the

interference range of station.
Note, however that formula (1) is only a
rough, approximation. Indeed, other

quantities, such as polarization, modulation
coding-decoding and spreading-
despreading schemes, can be treated as
additional dimensions. The argument is that
systems using “orthogonal” values of these
parameters do not interfere with each other.
For example, horizontally polarized
antennas do not respond well to vertically
polarized radio waves. Another weakness
of this measure is that it concerns an
isolated system. The formula (ABxAVxAT)
ignores effects of system nonlinearities such
as intermodulation and imperfections such
as out-ofband radiation. It makes no
difference when an isolated system is
considered, but is essential if more systems
are interacting one with other. These
deficiencies can be omitted by introduction
of more elaborated definition of AB. A
better approximation of administrative
denials to physical ones and more precise
estimations for physical denials means,
therefore, improved system planning and
use of the spectrum resource.

6.5. FREQUENCY PLANNING

A general approach to frequency planning
is illustrated in Figure 4. Three abstract
spaces are distinguished: (1) the transmitter
space, (2) the signal space and (3) the
performance space (Struzak, 1982). Fach
transmitter under consideration is repre-
sented by a point in the transmitter space
and each signal at the input of receiver is
represented by a point in the signal space.
The same is true for the performance space.
Each point of the transmitter space is
mapped first in the signal space and then in
the performance space. The mapping
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process involves various transformations
and many factors. Same factors (e.g. noise)
are uncontrollable and/or contain random
elements. This introduces some uncertainty
in the mapping process.

- Fig. 4 Multidirnersional spaces snd trasforms

Many factors of a physical, technical,
economic, social and even political nature
must be given due consideration when
planning transmitter networks. There is no
realistic way to include explicitly all of them
into mathematical models. Their effects are
thus evaluated by handling them as
constraints. The constraints cut out
allowable regions in each of the spaces. The
transmitetr space may be interpreted as
some kind of “transmitter catalogue”.

The frequency planning in this approach
consists, first, of mapping back the
allowable points (region) in the perform-
ance and signal spaces into the transmitter
catalogue (spa -e) and, second, of findiny an
appropriate transmitter parameters. The
simplest approach is the application of
frequency-distance restrictions, or so-called
“FD rules”. They specify the minimum
geographic distance between two radio
stations in function of their frequency
separation. These requirements are derived
from the two requirements that are most
essential in practice in system planning and
spectrum management:

» the wanted signal power should be
greater that a given threshold (to over-
come background noise);

* the protection ratio (wanted-signal to
interference ratio) should be greater that
a given threshold (to overcome interfer-
ing signals).
The derivation of FD rules involves the
protection ratios and propagation models.
The rules are usually presented as matrix.
FD rules were used for the first time in the
USA in 1950s as a simple but efficient rule
to harmonize the use of available frequency
channels.
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When the FD rules concemn two transmit-
ting stations, each transmitter is to be
considered twice: first as the wanted
transmitter and then as interfering. In both
cases the distance between them must be
not less than the sum of the coverage range
of the wanted transmitter and the interfer-

ence range of the other transmitter treated
as interfering. Otherwise the coverage area
of one transmitter coincides with the
interfering area of another. The minimum
distance between them is the greater of the
two values determined in the two cases.

Table 1. Minimum distance separation between a radionavigation station and a sound
broadcasting transmitting station beyond which the aeronautical service is unlikely to be
affected, in function of the power and frequency of the broadcasting station

Frequency of broadcasting station (MHz)
Power of broadcasting station { 100 102 104 105 106 107 | 1079
ERP (kW) Distance (km)

300 125 210 400 500 500 500 500
100 75 120 | 230 340 | 500 500 | 500

30 40 65 125 190 310 500 500

10 25 40 70 105 180 380 500
3 20 20 40 60 95 210 500

1 20 20 25 35 55 120 370
0.30 20 20 20 20 30 65 200
0.10 20 20 20 20 20 40 115

0.03 20 20 20 20 20 20 65

ERP: Effective Radiated Power

Source: ITU Handbook on National Spectrum Management, p. 63 (draft 1994)

An example is shown in Table 1. The table
shows the minimum acceptable distances
between an FM sound broadcasting
transmitter and an aeronautical radionavi-
gation station. The distances are shown in
function of two parameters: (1) the
frequency of the broadcasting station and
(2) its power. The radionavigation station
was tacilly assumed to operate on the
lowest frequency of the band allocated to
the radionavigation service. The probability
of interference to the radionavigation
system decreases with the distance between
the two stations and with the power of the
FM station. When the distance is greater
than indicated in the table, the probability
of interference is very low. Similar rules and
tables can be created for other services
and/or service combinations.
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The FD concept is still used in some
countries, especially in the North and South
Americas. It also served as a basis for
planning during the Regional Administra-
tive MF Broadcasting Conference (Region
2), Rio de Janeiro, 1981.

The FD rules assume ideal propagation
conditions. At higher frequencies (e.g.
VHE/UHF), in some applications, terrain
shadowing is essential and more realistic
propagation models (e.g. involving the
propagation path profile) must be applied.
As the actual terrain relief is irregular,
required distance separations are direction-
dependent and cannot be represented by a
simple matrix.



A systematic application of FD rules to a
radiocommunication network over a large
and uniform territory lead to a frequency
planning method known as “Regular Lattice
Method”, introduced in Europe some 40
years ago (Eden, 1986; EBU, 1988).

That approach is based on the fc!lo»liring
assumptions:

¢ all transmitters are identical, having the
same power, omnidirectional antennas at
the same height as well as the same
polarization,

e all transmitters are situated on an
infinitely extended plane area exactly at
nodes of a boundless regular lattice, with
all nodes occupied and no other loca-
tions allowed, and with natural and
administrative boundaries ignored,

* radio wave propagation is isotropic,
uniform throughout the whole area and
does not depend on terrain,

* one set of frequency channels is
regularly reused throughout the whole
lattice (other frequency assignments are
ignored) following a linear distribution
scheme.

That frequency planning based on geomet-
rically regular lattices is still used in some
countries, especially in Ewrope and Africa.
The lattice planning method was applied,
among others, at the European VHF/UHF
Broadcasting Conference, Stockholm 1961
(for UHF television) and the African
VHF/UHF  Broadcasting  Conference,
Geneva, 1963 (for television and FM sound).

Simplifications inherent to the regular
lattice method make it difficult to take into
account terrain shadowing, actual station
locations and antenna radiation patterns,
non-continuous coverage area, effects of
other services sharing the same or adjacent
frequency bands, etc. To release from these
difficulties, more elaborated methods and
models, e.g. digital terrain model, are
required (e.g. Struzak, 1982, 1992, 1993).
Many of these methods are based on a
graph-theoretical approach that facilitates
identification of “critical” elements.

Fig. 5 gives an example. It represents seven
interacting transmitters. For simplicity, the
environment is disregarded and only co-
channel interference mechanism is assumed.
The small circles represent the transmitters.
The lines represent potential incompatibili-
ties between the transmitters.

The number of lines associated with a
transmitter (the degree of vertex) is the
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number of adjacent transmitters with which
a frequency coordination is required. As no
adjacent transmilters may use the same
frequency, it is the number of frequencies
denied to them. On the other hand, it is also
the number of frequency restrictions
imposed by the adjacent transmitters.

7 6
Fig. 5. Graph representing a notwork of seven transmitiers

The degree of veitex can, therefore, be used
as a simple indicator of the difficulties in
frequency  assignment process. The
“critical” transmitter is associated with the
greatest number of lines. In Fig. 5, transmit-
ter #6 is “critical”. It requires a coordination
with as many as 6 neighbours. Then go
transmitters #3 with 5, #1 with 4, #7 and #2
with 3, #4 with 2 neighbours, and #5 with a
single adjacent transmitter. Several
planning methods are based on that

approach (e.g., Struzak, 1982).

7. KEY ELEMENT: INFORMATION

This section discusses issues related to
spectrum management and radio interfer-
ence prevention that require exchange of
information among spectrum users within
and across the state borders.

7.1, EARLY YEARS

It has already been recognized that
information per se is an economic resource
on a par with other resources such as labor,
materials, inskruments, or capital. Rational
use of any shared resource is impossible
without knowing how it is used by each
shareholder. Otherwise no coordination is
possible. That information per se never
exists in an integrated form. It is dispersed
among various separate bits of data, often
incomplete and contradictory, about the
individual systems, service providers,
equipment manufacturers, etc. The need for
an integrated information bank on the
spectrum resource uses has been realized
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since the early years of radio and led to the
Bern List, mentioned earlier.

Later, that list has been replaced by the ITU
databases, but the idea has been the same.
All parties agree to register their uses made
of the spectrum resources in a database,
accessible to all. If somebody wants to use a
frequency and check if that use would cause
or would suffer interference, it is sufficient
to consult the database. If a conflict is
expected, the database helps to identify its
cause. Then, the coordination, modification,
and negotiation process can start.

7.2, DATA NEEDED

Access to information on the spectrum
usage is essential in system planning. It is
necessary not only for spectrum managers
but also for service providers and equip-
ment manufacturers. Relevant are legal,
administrative, technical, and operational
documents, rules, regulations, recommen-
dation and data on the current and planned
uses of the spectrum, on acceptable
interference criteria and interference
prevention procedures.

Of .equal -importance s information about
the local environment, population, traffic
density, terrain coverage and elevation, etc.
Planners, service providers and equipment
manufacturers need to know details of
required procedures of equipment-type
approval, and licensing. Access to interna-
tional agreements, final acts of radio
conferences, frequency plans, standards and
Recommendations in force is also essential.
So is access to equipment data, and models,
tools, and data for frequency sharing. These
include propagation models and, in some
applications, digital terrain model.

7.3. DATA RELIABILITY

A serious problem in system planning and
s management is the reliability of
information. First, the original source data
may be erroneous. False data are even
worse that complete lack of data, as they
create an unintended “virtual reality”.
Often, there is no simple way to distinguish
between entries that actually represent the
real world and those that do not. False data
create a false feeling of confidence, and lead
to faulty frequency plans, wrong investment
decisions and irrational use of the spectrum
resource.

The implementation of reliable database has
been difficult for several reasons. One
reason results from the fact that spurious
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interactions are usually ignored during the
system planning, and precise data on them
do not exist. Another reason is the
consequence of the intrinsic logic of the
system. On the one hand, if the registration
costs nothing, as it is the case in the ITU
system, there is a tendency to register more
frequencies than really used. The surplus is
kept as a “reserve” for some undefined
future needs. On the other hand, if the
registration (licensing) involves costs, as it
is in national systems, there is a tendency to
use frequencies without any registration,
that is illegally. In both cases, the database
records are unreliable as they do not
represent correctly the reality.

There is growing concern about cases of
satellites launched before the coordination
process is properly concluded, or even
initiated. Also some satellites have been re-
positioned without re-coordination. No
sanctions are presently envisaged in the ITU
Radio Regulations. On the other hand, the
time-frame of the regular coordination
process may be too long and inadequate for
current needs. Should penalties be
considered? Established by whom? Paid to
whom?

The problem of un-reliable data is addi-
tionally complicated by the fact that the
national and ITU frequency registers have
been kept separately since the very
beginning. After several years of such
separation, the two data sets, one used for
domestic purposes and another one for
international use, are not identical. That
separation might be maintained for security
reasons, or to achieve extra “gain” in the
negotiation  “game”  with  competing
partners. Because of such a logic, and
without any experimental validation, the
records do not represent correctly the true
usage of the spectrum resource. Conse-
quently, they are inadequate for spectrum
management based on sound technical
criteria.

7.4. “P APER SATELLITES”

Currently, one of major problems in the
satellite coordination, is the existence of
systems under consideration which do not
represent real communication requirements.
These are so called “paper satellites”. Some
administrations tend to initiate the
coordination procedure for more orbital
positions, or more spectrum, then needed,
expecting that some of these positions will
not survive by the end of the coordination
process. These overfillings can also be



attributed to orbit “slot reservations” for
potential future applications. In some cases,
these slot are to be used for commercial

arrangements.

The "overfilling" results in a multiplication
of the networks with which coordination is
required. This, in turn, increases the
administrative and technical burden of the
administrations involved in more complex
coordination negotiations. The reliability of
the data base of space networks in coordi-
nation is deteriorating and the assessment
of the level of actual congestion of the

spectrum orbit becomes increasingly
difficult.

In this connection several questions arise:
How to eliminate “paper satellites”? How
can the reliability of the space data base be
safeguarded? Would an international fee
system help to limit overfilling practices? At
present, the Radio Regulations do not
contain any obligation or incentive to prove
real commitment to take up and implement
“filed” positions or frequencies. Should an
international control mechanism be
introduced (due diligence) be introduced to
monitor progress in conception and
implementation, in realistic time-frames, of
satellite projects? Should refundable
financial deposits associated with the
initiation of a new coordination request be
considered? When should the filling of a
satellite network start?

7.5. COMPUTER IMPACT

System planning and spectrum manage-
ment rely on the data processing and
computers have dramatically changed the
way of doing it. Tasks, that only a few years
ago were considered almost impossible, can
now be done with easy. Technology is
developing fast: the microprocessor speed
and memory capacity double every 18
months, or so. Mainframes are giving way
to networks of personal computers, and
workstation clusters are substituting for
super computers. Multi-user and multi-
tasking environment is increasingly
popular, offering user-friendly and time-
saving tools that improve productivity.

The Internet, a worldwide network of
computer networks that store, exchange, and
process information, overtook the telex in
terms of users in 1990, videotex in 1992, and
fax terminals in 1994 or 1995. It intercon-
nects 25 to 35 million users grouped around
about 35000 networks. The number of users
increases with a rate reaching nearly 750.000
new wusers per month (1994). Internet
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supports some 10 terabytes of data in the
USA alone and over 500 gigabytes of data
on the main European networks. Numerous
universities, libraries, insurance companies,
banks, travel agencies, and other entities
enjoy benefits of Internet and other similar
networks.

Decreasing prices contribute to further
proliferation of computer networking.
Some analysts predict that 75% of all
personal computers in Europe will be
interconnected by the year 2000. This trend
is influencing the system planning process
and spectrum management. The computeri-
zation is increasing rapidly, but not at the
same rate in all countries, and the technol-
ogy gap increases between the rich
countries and the poor ones.

8. CONCLUDING REMARKS

This section discusses the current problems
and trends, and the role of science.

8.1 PROBLEMS AND TRENDS

We are witnessing many conflicts of various
natures: racial, religious, military, economic.
The congestion of radio spectrum is only
one of many problems we area facing. There
exists a great imbalance between the poor
and the rich, the developed and the
developing. In spite of great hopes and
efforts of previous decades, the gap
between rich and poor has not disappeared.
15% of the nations have 90% of TV
receivers; 4% of countries account for 85%
of the world expenditure for research and
development and employ 70% of all
research scientists and engineers.

Major problems in developed countries are:
recession and unemployment; environment
pollution; shortage of energy and natural
resources, including the spectrum. The
developing countries suffer from overpopu-
lation; shortage of food and/or water;
shortage of capital resources; "brain-
drain"(trained/educated people emigrate to
rich countries); shortage of "know-how" and
"know-why".

In such a scenario, the use of spectrum
resource will be undergoing radical changes
triggered by advancements in technology,
liberalization of economies, and political
transformations. It will be influenced by the
foliowing major factors:
¢ increasing
techniques

appiication of  digital
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s further development and convergence of
information and telecommunication
technologies into "intelligent” multime-
dia communications with integration of
forms (voice, video, text, image, data)
and differentiation of functions (creating,
displaying, storing, processing, distribut-
ing).

» continuing pressure for better quality of
life at home and at work, and associated
social changes and migration of people
of different cultures;

» trend toward regional integration of
economies and global competition;

e trend towards liberalization, deregula-
tion, privatization, increasing markets,
and competition throughout the world,

¢ multinational businesses, characterized
by open markets and transnational alli-
ances.

The competition for the access to the spec-
trum resource will be intensified. It will
follow the social, economic, technological
and political changes and growing

. competition  between “wired” and

“wireless” communications. The increasing
demand for radio frequencies and orbital
positions (for different: systems, services,
service providers, and countries) and
growing recognition of the economic value
of radio frequencies and orbital positions
will lead to new approaches to spectrum
management issues.

How radio communication activities are
developed to the advantage of nations,
raises global implications. Although the ne-
cessity of international management of the

resource is generally declared, it
is not always clear whether it is desired in
order to achieve certain common, collec-
tively agreed objectives, or in order to
resolve conflicts where parties adhere to
their own individual objectives.

8.2. THE ROLE OF SCIENCE

Spectrum/orbit sharing, world-wide, re-
quires every nation to study the best ways
of the use of these resources, and to study
the nations' needs to elaborate an adequate
position and effective interface for negotia-
tions in the international framework. The
scientific and technical elements of that
process remain very important and
deserving the most competent attention.

Many of our current problems are symp-
toms of inadequacies in our knowledge.

SPCTMNG1.DOC - Struzak - 14508 - 05.02.95 21,18 - page 21 /23

One hopes that further scientific efforts will
ultimately offer practical solutions.
However, scientists and engineers have
only limited influence on the policy- and
business-makers. The specific role of science
has been best described by Gvishiani:

*...By its very nature, science is well equipped
for internationally coordinated efforis directed to
the solution of common problems. Science is
universal, independent of nationality, ideologi-
cal convictions or political orientation, which
makes joint efforts much easier than in any other
field..." (Gvishiani, 1982).

As the time between scientific discovery
and its application becomes shorter and
shorter, it is increasingly difficult to
separate the pure and applied aspects of
disciplines, and the research from produc-
tion and business. All this indicates that
close collaboration between scientist,
engineers, businessmen and policy makers
becomes essential more than ever.

& **

Note: The views expressed herein are those
of the author and do not necessarily reflect
those of ITU or any other organization.
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CHAPTER I

1 i,

Terminology

ARTICLE 1

Terms and Definitions

Introduction

2 For the purposes of these Regulations, the following
terms shall have the meanings defined below. These terms and
definitions do not, however, necessarily apply for other purposes,
Definitions identical to those contained in the International Tele-
communication Convention (Malaga-Torremolinos, 1973) are
marked “(CONV.)", *

Note: 1f, in the text of a definition below, a term is printed in
italics, this means that the term itself is defined in this Article,

Section 1. General Terms

3 1.1 Administration: Any governmental department or ser-
vice responsible for discharging the obligations undertaken in the
Convention of the International Telecommunication Union and
the Regulations (CONV.).

4 1.2 Telecommunication: Any transmission, emission or
reception of signs, signals, writing, images and sounds or intelli-
gence of any nature by wire, radio, optical or other electromagnetic
systems (CONV,).

5 1.3 Radio: A general term applied to the use of radio waves
(CONV),

* Note by the General Secretariat: The following provisions: 4,
26, 36, 110, 112 and 163 contain definitions identical to those in the
International Telecommunication Convention (Nairobi, 1982).
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21

22
Orb-88

23

26

27

32 Fixed Service: A radiocommunication service between
specified fixed points.

33 Fixed-Satellite Service: A radiocommunication service
between earth stations at given positions, when one or more
satellites are used; the given position may be a specified fixed point
or any fixed point within specified areas; in some cases this service
includes satellite-to-satellite links, which may also be operated in
the inter-satellite service ; the fixed-satellite service may also include
JSeeder links for other space radiocommunication services,

3.4 Aeronautical Fixed Service: A radiocommunication ser-
vice between specified fixed points provided primarily for the
safety of air navigation and for the regular, efficient and economi-
cal operation of air transport.

3.5 Inter-Satellite Service: A radiocommunication service
providing links between artificial earth satellites,

3.6 Space .Qﬁmwa:.ea Service: A radiocommunication Service
concerned exclusively with the operation of spacecraft, in parti-
cular space tracking, space telemetry and space telecommand,

These functions will normally be provided within the
service in which the space station is operating,

3.7 Mobile Service: A radiocommunication service between
mobile and land stations, or between mobile stations (CONYV,),

3.8 Mobile-Satellite Service: A radiocommunication service:

— between mobile earth stations and one Oor more
space stations, or between Space stations used by
this service; or

— between mobile earth Stations by means of one or
more space stations,

This service may also include Jeeder links necessary for
s operation.

3.9 Land Mobile Service: A mobile service between base
stations and land mobile Stations, or between land mobile siations.

29

31

32

33

MA
Mob-87

RR1-3

310 Land Mobile-Satellite Service: A mobile-satellite service
in which mobile earth stations are located on land.

i Maritime Mobile Service: A mobile service between coast
Stations and ship stations, or between ship stations, or between
associated om-board communication stations; survival craft stations
and emergency position-indicating radiobeacon stations may also
participate in this service.

3.12 Maritime Mobile-Satellite Service: A mobile-satellite ser-
vice in which mobile earth stations are located on board ships;
survival craft stations and emergency position-indicating radiobeacon
stations may also participate in this service.

313 Port Operations Service: A maritime mobile service in or
near a port, between coast stations and ship stations, or between
ship stations, in which messages are restricted to those relating to
the operational handling, the movement and the safety of ships
and, in emergency, to the safety of persons.

Messages which are of a public correspondence nature
shall be excluded from this service.

3.4 Ship Movement Service: A safety service in the maritime
mobile service other than a port operations service, between coast
stations and ship stations, or between ship stations, in which
messages are restricted to those relating to the movement of ships.

Messages which are of a public correspondence nature
shall be excluded from this service.

3.15 Aeronautical Mobile Service: A mobile service between
aeronautical stations and aircraft Stations, or between aircraf
stations, in which survival craft stations may participate; emergency
Pposition-indicating radiobeacon stations may also participate in this
service on designated distress and emergency frequencies.

3.15A Aeronautical Mobile (R)* Service: An aeronautical
mobile service reserved for communications relating to safety and
regularity of flight, primarily along national or international cjvil
air routes.

—_—
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— similar information is collected from airborne or
Earth-based piatforms;

— such information may be distributed to earth sta-
tions within the system concerned:

— platform interrogation may be included.

This service may also include feeder links necessary for
its operation.

3.30 Meteorological-Satellite Service: An earth exploration-
satellite service for meteorological purposes.

3.31 Standard Frequency and Time Signal Service: A radio-
communication service for scientific, technical and other purposes,
providing the transmission of specified frequencies, time signals, or
both, of stated high precision, intended for general reception.

3.32 Standard Frequency and Time Signal-Satellite Service: A
radiocommunication service using space stations on earth satellites
for the same purposes as those of the standard frequency and time
signal service.

This service may also include feeder links necessary for
its operation.

3.33 Space Research Service: A radiocommunication service
in which spacecraft or other objects in space are used for scientific
or technological research purposes.

334 Amateur Service: A radiocommunication service for the
purpose of self-training, intercommunication and technicai investi-
gations carried out by amateurs, that is, by duly authorized persons
interested in radio technique solely with a personal aim and
without pecuniary interest.

335 Amateur-Satellite Service: A radiocommunication service
using space stations on earth satellites for the same purposes as
those of the amateur service,

=

55

57

59

6l

RR1-9
336 Radio Astronomy Service: A service involving the use of
radio astronomy.
iy Safety Service: Any radiocommunication service used

permanently or temporarily for the safeguarding of human life and
property (CONV)).

3.38 Special Service: A radiocommunication service, not
otherwise defined in this Section, carried on exclusively for specific
needs of general utility, and not open to public correspondence.

Section 1V, Radio Stations and Systems

4.1 Station: One or more transmitters or receivers or a
combination of transmitters and receivers, including the accessory
equipment, necessary at one location for carrying on a radiocom-
munication service, or the radio astronomy service.

Each station shall be ctassified by the service in which it
operates permanently or temporarily.

4.2 Terrestrial Station: A station effecting terrestrial radio-
communication.

In these Regulations, unless otherwise stated, any station
is a terrestrial station.

43 Earth Station: A station located either on the Earth’s
surface or within the major portion of the Earth’s atmosphere and
intended for communication:

— with one or more space stations; or

— with one or more sfations of the same kind by
means of one or more reflecting satellites or other
objects in space.

4.4 Space Station: A station located on an object which is
beyond, is intended to go beyond, or has been beyond, the major
portion of the Earth's atmosphere,
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424 Radiodetermination Station: A station in the radiodeter-
mination service.

4.25 Radionavigation Mabile Station: A n_nz,a:. in the E&?
navigation service intended to be used while in motion or during
halts at unspecified points.

4.26 Radionavigation Land Station: A station in the radiona-
vigation service not intended to be used while in motion,

427 Radiolocation Mobile Station: A station in the radiolo-
cation service intended to be used while in motion or during halts
at unspecified points.

4.2% Radivlocation Land Station: A station in the radioloca-
tion service not intended to be used while in motion.

4.29 Radio Direction-Finding Station: A radiodetermination
station using radio direction-finding.

4.30 Radiobeacon Station: A station in the radionavigation
service the emissions of which are intended to enable 2 mobile
station to determine its bearing or direction in relation to the
radiobeacon station.

4.3 Emergency Position-Indicating Radiobeacon Station: A

starion in the mobile service the emissions of which are intended to
facilitate search and rescue operations.

4.31A Satellite Emergency Position-Indicating Radicbeacon:
An earth station in the mobile-satellite service the emissions of
which are intended to facilitate search and rescue operations.

432 Standard Frequency and Time Signal Station: A station
in the standard frequency and time signal service.

4133 Amateur Station: A station in the amateur service.

4.34 Radio Astronomy Station: A station in the radio

astronomy service.

435 Experimental Station: A station utilizing radio waves in
experiments with a view to the development of science of tech-

nique.
This definition does not include amareur stations.

93

100

101

102
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4.36 Ship’s Emergency Transmitter: A ship’s transmitter to be
used exclusively on a distress frequency for distress, urgency or
safety purposes.

437 Radar: A radiodetermination system based on the com-
parison of reference signals with radio signals reflected, or retrans-
mitted, from the position to be determined.

4.38 Primary Radar: A radiodetermination system based on
the comparison of reference signals with radio signals reflected
from the position to be determined.

439 Secondary Radar: A radiodetermination system based
on the comparison of reference signals with radio signals retrans-
mitted from the position to be determined.

440 Radar Beacon (racon): A transmitter-receiver associated
with a fixed navigational mark which, when triggered by a radar,
automatically returns a distinctive signal which can appear on the
display of the triggering radar, providing range, bearing and
identification information.

4.41 Instrument Landing System (ILS): A radionavigation
system which provides aircraft with horizontal and vertical guid-
ance just before and during landing and, at certain fixed points,
indicates the distance to the reference point of landing.

442 Instrument Landing System Localizer: A system of
horizontal guidance embodied in the instrumeni landing system
which indicates the horizontal deviation of the aircraft from its
optimum path of descent along the axis of the runway.

4.43 Instrument Landing System Glide Path: A system of
vertical guidance embodied in the instrument landing system which
indicates the vertical deviation of the aircraft from its optimum
path of descent.

4.44 Marker Beacon: A transmitter in the aeronautical radio-
navigation service which radiates vertically a distinctive pattern for
providing position information to aircraft.

4.45 Radio Altimeter: Radionavigation equipment, on board
an aircraft or spacecraft, used to determine the height of the
aircraft or the spacecraft above the Earth’s surface or another
surface,
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119.1
120.1
121.1

5.8 Telephony *: A form of telecommunication set up for the
transmission of speech or, in some cases, other sounds.

59 Radiotelephone Call: A telephone call, originating in or
intended for a mobile station or a mobile earth station, transmitted
on all or part of its route over the radiocommunication channels of
the mobile service or of the mobile-satellite service,

5.10 Simplex Operation: Operating method in which trans-
mission is made possible alternately in each direction of a felecom-
munication channel, for example, by means of manual control ..

5.11 Duplex Operation: Operating method in which trans-
mission is possible simuitaneously in both directions of a telecom-
munication channel *.

5.12 Semi-Duplex Operation: A method which is simplex
operation at one end of the circuit and duplex operation at the
other !.

5.13 ‘Television: A form of telecommunication for the trans-
mission of transient images of fixed or moving objects.

5.14 Individual Reception (in the broadcasting-satellite ser-
vice): The reception of emissions from a space station in the
broadcasting-satellite service by simple domestic installations and in
particular those possessing small antennae.

! In general, duplex operation and semi-duplex operation require
two frequencies in radiocommunication ; simplex operation may use cither
one or two.

. * Note by the General Secretariat: This definition is not in
alignment with Annex 2 to the Convention. The corresponding definition
in that Annex shall prevail to the extent that there are differences between
them (see also Resolution 68),

124

175
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127
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130
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5.15 Community Reception (in the broadcasting-satellite ser-
vice): The reception of emissions from a space station in the
broadcasting-satellite service by receiving equipment, which in some
cases may be complex and have antennae larger than those used
for individual reception, and intended for use:

— by a group of the general public at one location: or

— through 2 distribution system covering a limited
area.

5.16 Telemetry: The use of telecommunication for automati-
cally indicating or recording measurements at a distance from the
measuring instrument.

5.47 Radiotelemetry: Telemetry by means of radio waves.

5.18 Space Telemetry: The use of telemetry for the trans-
mission from a space station of results of measurements made in a
spacecraft, including those relating to the functioning of the
spacecraft.

5.19 Telecommand: The use of telecommunication for the
transmission of signals to initiate, modify or terminate functions of
equipment at a distance.

5.20 Space Telecommand: The use of radiocommunication for
the transmission of signals to a space station to initiate, modify or
terminate functions of equipment on an associated space object,
including the space station.

5.21 Space Tracking: Determination of the orbit, velocity or
instantaneous position of an object in space by means of radiode-
termination, excluding primary radar, for the purpose of following
the movement of the object.
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6.14 Reference Frequency: A frequency having a fixed and
specified position with respect to the assigned frequency. The
displacement of this frequency with respect to the assigned fre-
quency has the same absolute value and sign that the displacement
of the characteristic frequency has with respect to the centre of the
frequency band occupied by the emission,

6.15 Frequency Tolerance: The maximum permissible depar-
ture by the centre frequency of the frequency band occupied by an
emission from the assigned frequency or, by the characteristic
Jfrequency of an emission from the reference Jrequency.

The frequency tolerance is expressed in parts in 10% or
in hertz.

6.16 Necessary Bandwidth: For a given class of emission, the
width of the frequency band which is just sufficient to ensure the
transmission of information at the rate and with the quality
required under specified conditions.

6.17 Occupied Bandwidth: The width of a frequency band
such that, below the lower and above the upper frequency limits,
the mean power; emitted are each equal to a specified percentage
B/2 of the total mean power of a given emission.

Unless otherwise specified by the CCIR for the appro-
priate class of emission, the value of f/2 should be taken as 0.5%.

6.18 Right-Hand (clockwise) Polarized Wave: An elliptically-
or circularly-polarized wave, in which the electric field vector,
observed in any fixed plane, normal to the direction of propaga-
tion, whilst looking in the direction of propagation, rotates with
time in a right-hand or clockwise direction.

6.19 Left-Hand (anticlockwise) Polarized Wave: An ellipti-
cally- or circularly-polarized wave, in which the clectric field
vector, observed in any fixed plane, normal to the direction of
propagation, whilst looking in the direction of propagation, rotates
with time in a left-hand or anticlockwise direction,

150
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6.20 Power: Whenever the power of a radio transmitter, etc.
is referred to it shall be expressed in one of the following forms,
according to the class of emission, using the arbitrary symbols
indicated:

peak envelope power (PX or pX);

mean power (PY or pY);

~  carrier power (PZ or pZ).

For different classes of emission, the relationships
between peak envelope power, mean power and carrier power, under
the conditions of normal operation and of no modulation, are
contained in CCIR Recommendations which may be used as a
guide.

For use in formulae, the symbol p denotes power
expressed in watts and the symbol P-denotes power expressed in
decibels relative to a reference level.

6.21 Peak Envelope Power (of a radio transmitter): The
average power supplied to the antenna transmission line by a
transmitter during one radio frequency cycle at the crest of the
modulation envelope taken under normal operating conditions.

6.22 Mean Power (of a radio transmitter): The average
power supplied to the antenna transmission line by a transmitter
during an interval of time sufficiently long compared with the
lowest frequency encountered in the modulation taken under
normal operating conditions.

6.23 Carrier Power (of a radio transmitter): The average
power supplied to the antenna transmission line by a transmitter
during one radio frequency cycle taken under the condition of no
modulation.

6.24 Gain of an Antenna: The ratio, usually expressed in
decibels, of the power required at the input of a loss-free reference
antenna to the power supplied to the input of the given antenna to
produce, in a given direction, the same field strength or the same
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7.7 Coordination Contour: The line enclosing the coordina-
tion area.
7.8 Coordination Distance: Distance on a given azimuth

from an earth station beyond which a terrestrial station sharing the
same frequency band neither causes nor is subject to interfering
emissions greater than a permissible level,

7.9 Egquivalent Satellite Link Noise Temperature: The noise
temperature referred to the output of the receiving antenna of the
earth station corresponding to the radio frequency noise power
which produces the total observed noise at the output of the
satellite link excluding noise due to interference coming from
satellite links using other satellites and from terrestrial systems.

7.10 Effective Boresight Area (of a steerable satellite beam):
An area on the surface of the Earth within which the boresight of a
steerable satellite beam is intended to be pointed.

There may be more than one unconnected effective
boresight area to which a single steerable satellite beam is intended
to be pointed.

7.11 Effective Antenna Gain Contour (of a steerable satellite
beam): An envelope of antenna gain contours resulting from
moving the boresight of a steerable satellite beam along the limits
of the effective boresight area.

Section VIIE. Technical Terms Relating to Space

8.1 Deep Space: Space at distances from the Earth equal to,
or greater than, 2 x 10° kilometres.

8.2 Spacecraft: A man-made vehicle which is intended to go
beyond the major portion of the Earth’s atmosphere.

———
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8.3 Satellite: A body which revolves around another body
of preponderant mass and which has a motion primarily and
permanently determined by the force of attraction of that other
body.

8.4 Active Satellite: A satellite carrying a station intended to
transmit or retransmit radiocommunication signals.

8.5 Reflecting Satellite: A satellite intended to reflect
radiocommunication signals.

8.6 Active Senmsor. A measuring instrument in the earth
exploration-satellite service or in the space research service by means
of which information is obtained by transmission and reception of
radio waves.

8.7 Passive Sensor: A measuring instrument in the eagrth
exploration-satellite service or in the space research service by means
of which information is obtained by reception of radio waves of
natural origin.

8.8 Orbit: The path, relative to a specified frame of refer-
ence, described by the centre of mass of a satellite or other object
in space subjected primarily to natural forces, mainly the force of
gravity.

89 Inclination of an Orbit (of an earth satellite): The angle
determined by the plane containing the orbit and the plane of the
Earth’s equator.

8.10 Period (of a satellite): The time elapsing between two
consecutive passages of a satellite through a characteristic point on
its orbir.

8.1 Altitude of the Apogee or of the Perigee: The altitude of
the apogee or perigee above a specified reference surface serving to
represent the surface of the Earth.

8.12 Geosynchronous Satellite: An earth satellite whose
period of revolution is equal to the period of rotation of the Earth
about its axis.



(7;01) B39y = L {01) #8183 = O (;0]) eBow = W (01) O[DF = X :XUAJ :Z MoN

spueq yi3najaiupy pue LH>vanbaag aq Jo amjEpUIWON

T FT1OLLUV

TH 01 X £
o) zZH 01 X £0 WOl SPUNNI (Jequunu pueq = N) N RqWNN pueq,, ;] oy
SIABM JAUIII(] ZHD 000 £ 92 00E 4}
wurg SaABA LRI THO00E ©10E 4Hd 1
wog SOARM JLPWNERY THOO0E O¢ JHS 01
wp'g SIABM JLPWDA(] ZHW 000 € 21 00F dHN 6
urg SIABM LRI ZHW 00E 9 0f dHA 3
uepq SIABM IR IHWN Ot Ot dH L
wyg SIATA JUPWOIRH ZHY 000 £ 01 00€ dn 9
wyg SIABM JLRIO|IY ZHA 00 010 41 s
wep'y SIABM SUIIUBLIAY IH0t 01f dTA {4
mﬂ.Eam WY1 10} {aa1snpoul 1| sadda
SUOLRIAIQQY ot Emw_ﬁz.ﬂuumut o A15NOY3 oY J9mo]) | s[oqukg __B_“.“__Z
U HRIW Sp 9 2%uey fouanbayrg purd
‘apew 3q Aew sarnuedap S[QEUOSEIL ‘SISNBW PAIB[AI pue
satduanbaij jo sis1; 2y ‘sapusnbaiy Jo uonensidsl pur UonEdYNOU
A1 I uondsuuod ul duwiexd Jo§ ‘SINIIJJIp SNOWSS dnpoIUl
pinos suolsiacid 2say) 0} PVUNIIYPE JSYM ‘JIAIMOYH
(ZH 1) ZBoye1a) asn o) Aeudordde
3q PIROM 1 ‘SIAEM OUPWOCIIWIISP PUE SIABM DLRLOIIW
‘SIARM DLIJDUII[IULL U 9T ‘ZHD 000 € 2A0qe Spueq JoJ
"ZHO 000 £ Sulpnjoul
pue 0} dn ‘ZHO ¢ ssoqe ‘(ZHD) zueyedd wm -
‘ZHW 000 £ Suipnjour
pue o} dn ‘ZHW ¢ dAoqe ‘(ZHW) zueyeSawmr w1 —
*ZHY 000 £ Swipnput pue o3 dn ‘(ZHY) ZuyopY UL —
:passaadxa aq [jeys seouanbaiy ‘(zH) zusy 2y s1 Aouanbalg
Jo nun Yl sy -Ijqes Fuimol[o] A1) YlUm 30UBPICOOR Ul SIaqUInU
ajoym aarssaiBord £q poreudissp 2q [[eys yowym ‘spueq Aouonb
-21] AUIU O PAPIAIPQNS 3q [{eys wnioeds oiper yf 18 80T
RO ERIUNMMOIOIPRY U] PIS[)

P R

‘paredofie LON

pautod-a1 aq ued
1eY) W BUUNUE Jatps Y [wbg M2IPS 31qp13318 S1'8

anyja10s Lipuoypisoad  3q 0 paoe(d aq 1snw a2y
-12iDs ® YOIYM Ul 11G10 YL ‘940 2uyja1vs-LipuonpIS0n t18

gueg sl
01 2anEjR1 paxy APrewrxoidde surewas golym ap12:ps ® “UOISUIX
£Q ‘yueg SY) 0 AN PIAXY SUEW SnUY GOIGM pue lojenba
s,qued ay jo sueid Yy ul SIf HgLo P3P pUE Jenoane omo:us
anpparos  snouosypudsod8 'y [0S A1puoypIso3an £1'8

- - - e .- w — W W W - v - ww w r ¥y ¥ " ¥YWY | i

Lz
¥81

$8-40
€81

(434

181

9z-1dyd



RR2-2

209

210
to
234

§ 2. In communications betwéen administrations and the
ITU, no names, symbols or abbreviations should be used for the
various frequency bands other than those specified in No. 208.

NOT allocated.
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ARTICLE 3

Nomenclature of Dates and Times
Used in Radiocommunication

§ 1. Any date used in relation to radiocommunication shall
be according to the Gregorian Calendar.

§ 2. If in a date the month is not indicated either in full or in
an abbreviated form, it shall be expressed in an all-numeric form
with the fixed sequence of figures, two of each representing the
day, month and year.

§ 3 Whenever a date is used in connection with Coordinated
Universal Time (UTC), this date shall be that of the prime
meridian at the appropriate time, the prime meridian corre-
sponding to zero degrees geographical longitude.

§ 4. Whenever a specified time is used in international
radiocommunication activities, UTC shall be applied, unless other-
wise indicated, and it shall be presented as a four-digit group
(0000-2359). The abbreviation UTC shall be used in all languages.

NOT allocated.
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269 § 4 Emissions shall be classified and symbolized according (1.3) Emission in which the main carrier is angle-
to their basic characteristics as given in No. 270 and any optional modulated
ditional isti id i i .
additional characteristics as provided for in Appendix 6, Part A. (13.1) Frequency modulation F
{1.3.2) Phase modulation G
270 § 5. The basic characteristics (see Nos. 271, 272, 273) are:
. (1.4 Emission in which the main carrier is ampli-
(1) first symbol — type of modulation of the main carrier: tude- and angle-modulated either simul-
taneously or in a pre-established sequence D
(2) second symbol — nature of signal(s) modulating the
main Carrer,; (1.5) Emission of pulses '
(3) third symbol — type of information to be transmitted. (1.5.1) Sequence of unmodulated pulses P
(1.5.2) A sequence of pulses
Modulation used only for short periods and for inci- (1.5.2.1) modulated in amplitude K
dental purposes (such as, in many cases, for identification or (1.5.2.2) modulated in width/dura-
calling) may be ignored provided that the necessary bandwidth as tion L
indicated is not thereby increased.
(1.5.2.3) modulated in position/
phase M
271 § 6. (1) First symbol — type of modulation of the main carrier (1.5.24) in which the carrier is
angie-modutated  during
the period of the pulse Q

(1.1) Emission of an unmodulated carrier N
(1.5.2.5) which is a combination of

the foregoing or is pro-

(1.2) Emission in which the main carrier is ampli- duced by other means \J

tude-modulated (includi -

carriers w”_n mm:m_aa._nﬂwwu__wﬂmnnmmmom where sub (1.6) Cases not covered above, in which an emis-
sion consists of the main carrier modulated,

(1.2.1) Double-sideband A cither simultaneously or in a pre-established
sequence, in a combination of two or more

(122) Single-sideband, full carrier H Ol e” fetlowing modes: amplitude, angle.

1.2.3) Single-sideband, red i i

( ) _o<om_ cartier reduced or variable R (1.7) Cases not otherwise covered X

(1.2.4) Single-sideband, suppressed carrier J

(1.2.3)  Independent sidebands B 2711 ! Emissions where the main carrier is directly modulated by a

.. . signal which has been coded into quantized form (e.g. pulse code modula-
(1.2.6) Vestigial sideband C tion) should be designated under (1.2) or (1.3).



|

gt

PRIFAO0D ISIMIIYIO JOU 538B)
2A0qQe 31} Jo UOnBUIqUIOCD)
(03p1a) vOISIAIIRL

(2uysespeoiq punos Suipnjour) Auoydajay

867
‘parecoqie LON 0
PLT
(6
(8¢)
{Le)
{(9°¢)

a
D
4
Y
N

-3)0 ‘s1epea 35|nd PUE JABM SNONUNUOD ‘SUOISSILI Ksuanbalj piepuels
kq popiaoid s1 S yons umeu fuldIeaun ‘yuESUOd ® JO uONHEULIOJUL
SpNpOUL J0U S0P  UONEULIOJUL, DIOM ) IXANUOD sup uf ,

“xa[dt}nu UQISIATP-IWN SIPNOXD SIYL |

PUBIWONI]I) ‘A1OUIS[R] ‘UOISSIWSUEI) BIE(
ausdeq

uonda531 dDRWOINE J0] — Ayderdspa
uondaoas [eine 10§ — AydesddaL

pallluISUE]) UONBULIOJUI ON

(%)
e
(€€)
e)
(1e)

; PANTWSUERL] 3q O} uOHEBUWLIOJUI JO adfy — [oquiks pnyL

X
6

21

P3IIA0D ISIMISYIO 10U $35BD)

uoneunojul onfojeue uture
-U0) SIPUURYD AIOW IO SUC YNM IayRio
‘woneuuojul [endip Jo paznuenb uueiuod
S[SUUBYD J10W IO U0 YIim wasAs ansodwo)

UONBULIOJUY
anfoepue Furuieluod S[PUUBYD oW JO OM]L

uoneuLIojul [B)EIp JO
paznuenb Suluieiuod S[AUUEYD 10Ul JO OM]L

uonew
-10jut anfojeue SujuIRIUOD [PUUEBYD ofurs v

, Joueo-qns une|
-npow e Jo 3sh 3y} M uonewojul reudip
Io poznuenb Fuputeyuod [AUUEYD a8uls v

, Jauseo-qns Sunejnpow
B JO 9Sn I InOym uoueULIOjUL [endip
lo paznuenb Surureiuod PUUBE aduis v

jeudis Sune[npow oN

(80

o

90

{34)

¢

(€D

vard]
a4

©

Iaped ulew
Sunejnpow (s)jeudis jo aymeu — [oquifs puoxg (7)

eLl
1Tt

£LT

(1% 4

Lt

- -

- w WY

w



e b ea e

ARl A A Ml ek 8 R 8

299

Jn

302

303

RRS5-1

CHAPTER 11

ARTICLE 5

Technical Characteristics of Stations

§ 1. (1) The choice and performance of equipmeni to be used in
a station and any emissions therefrom shall satisfy the provisions
of these Regulations.

(2) Also, as far as is compatible with practical considera-
tions, the choice of transmitting, receiving and measuring equip-
ment shall be based on the most recent advances in the technique
as indicated, inter alia, in CCIR Recommendations.

§ 2. Transmitting and receiving equipment intended to be
used in a given part of the frequency spectrum should be designed
to take into account the technical characteristics of transmitting
and receiving equipment likely to be employed in neighbouring
and other parts of the spectrum, provided that all technically and
economically justifiable measures have been taken to reduce the
level of unwanted emissions from the latter transmitting equipment
and to reduce the susceptibility to interference of the latter
receiving equipment.

§ 3. To the maximum extent possible, equipment to be used
in a station should apply signal processing methods which enable
the most efficient use of the frequency spectrum in accordance with
the relevant CCIR Recommendations. These methods include, inter
alia, certain bandwidth expansion techniques, and in particular, in
amplitude-modulation systems, the use of the single-sideband tech-
nique.

§ 4. (1) Transmitting stations shall conform to the frequency
tolerances specified in Appendix 7.

(2) Transmitting stations shall conform to the maximum
permitted spurious emission power levels specified in Appendix 8.
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CHAPTER III

Frequencies

ARTICLE 6

General Rules for the Assignment and Use of Frequencies

§ L Members shall endeavour to limit the number of fre-
quencies and the spectrum space used to the minimum essential to
provide in a satisfactory manner the necessary services. To that end
they shall endeavour to apply the latest technical advances as soon
as possible !

§ 2 Members undertake that in assigning frequencies to
stations which are capable of causing harmful interference to the
services rendered by the stations of another country, such assign-
ments are to be made in accordance with the Table of Frequency
Allocations and other provisions of these Regulations.

§ 3. Any new assignment or any change of frequency or
other basic characteristic of an existing assignment (see
Appendix 1 or Appendix 3) shall be made in such a way as to
avoid causing harmful interference to services rendered by stations
using frequencies assigned in accordance with the Table of Fre-
quency Allocations in this Chapter and the other provisions of
these Regulations, the characteristics of which assignments are
recorded in the Master International Frequency Register. .

§ 4. Administrations of the Members shall not assign to a
station any frequency in derogation of either the Table of Fre-
quency Allocations given in this Chapter or the other provisions of
these Regulations, except on the express condition that harmful
interference shall not be caused to services carried on by stations
operating in accordance with the provisions of the Convention and
of these Regulations.

! No. 130 of the International Telecommunication Convention
(Malaga-Torremolinos, 1973).
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§ 6 In accordance with the provisions of Article 10, the
International Frequency Registration Board may c.a :.:.:aa to send
representatives to participate in an advisory capacity in the prepar-
ation of these agreements and in the proceedings of the confer-
ences, it being recognized that in the majority of cases such
participation is desirable.

§ 7. if, besides the action they may take in mooo_dmnma.s.:r
No. 375, two or more Members coordinate the use of individual
frequencies in any of the frequency bands covered by >:mo_m.u
before notifying the frequency assignments nounoq:a@. a_.nw shall in
all appropriate cases inform the Board of such coordination.

NOT allocated.
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ARTICLE 8
Frequency Allocations
Introduction
§ 1 In all documents of the Union where the terms alloca-

tion, allotment and assignment are to be used, they shall have the
meaning given them in Nos. 17 to 19, the terms used in the three
working languages being as follows:

ddmeney French English Spanish
Servi Attribution Allocation Atribucién
ervices (attribuer) (to allocate) (atribuir)
Areas or countries Allotissement Allotment Adjudicacion
(allotir) (to allot) (adjudicar)
Stations >mmmm.=n:o= Assignment Asignacidn
{assigner) (to assign) {asignar)
Section I. Regions and Areas
392 § 2. For the allocation of frequencies the world has been
divided into three Regions' as shown on the following map and
described in Nos. 393 to 399:
3921

! 1t should be noted that where the words “regions” or
“regional” are without a capital “R” in these Regulations, they do not

relate to the three Regions here defined for purposes of frequency
allocation.
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Line C:

Line C extends from the North Pole by great circle arc
to the intersection of parallel 65° 3¢ North with the international
boundary in Bering Strait; thence by great circle arc to the
intersection of meridian 165° East of Greenwich and parallel 50°
North; thence by great circle arc to the intersection of meridian
170° West and parallel 10° North: thence along parallel 10° North
to its intersection with meridian 120° West; thence along meridian
120° West to the South Pole.

§ 3. For the purposes of these Regulations, the term “African
Broadcasting Area” means:

a) African countries, parts of countries, territories and
groups of territories situated between the parallels
40° South and 30° North;

b) islands in the Indian Ocean west of meridian 60°
East of Greenwich, situated between the parallel
40° South and the great circle arc joining the points
45° East, 11° 30’ North and 60° East, 15° North;

¢) islands in the Atlantic Ocean east of line B defined
in No. 398 of these Regulations, situated between
the parallels 40° South and 30° North.

§ 4. The “European Broadcasting Area” is bounded on the
west by the western boundary of Region 1, on the east by the
meridian 40° East of Greenwich and on the south by the parallel
30° North so as to include the western part of the U.S.S.R., the
northern part of Saudi Arabia and that part of those countries
bordering the Mediterranean within these limits. In addition, Iraq
and Jordan are included in the European Broadcasting Area.

§ S The “European Maritime Area” is bounded to the north
by a line extending along parallel 72° North from its intersection
with meridian 55° East of Greenwich to its intersection with
meridian 5° West, then along meridian 5° West to its intersection
with parallel 67° North, thence along parallel 67° North to its
intersection with meridian 32° West; to the west by a line

o

§ 8

410
411

412

413
414

415

RR8-5

extending along meridian 32° West to its intersection with parallel
30° North; to the south by a line extending along parallel 30°
North to its intersection with meridian 43° East: to the east by a
line extending along meridian 43° East to its intersection with
parallel 60° North, thence along parallel 60° North to its intersec-
tion with meridian 55° East and thence along meridian 55° East to
its intersection with parallel 72° North.

§ 6. (1) The “Tropical Zone” (see map in No. 392) is defined as:

a) the whole of that area in Region 2 between the
Tropics of Cancer and Capricorn;

b) the whole of that area in Regions 1 and 3 contained
between the parallels 30° North and 35° South with
the addition of:

1} The area contained between the meridians 40°
East and 80° East of Greenwich and the paral-
lels 30° North and 40° North:

2) that part of Libya north of parallel 30° Notth.

(2) In Region 2, the Tropical Zone may be extended to
parallel 33° North, subject to special agreements between the
countries concerned in that Region (see Article 7.

§ 7. A sub-Region is an area consisting of two or more
countries in the same Region.

Section IL. Categories of Services and Allocations

Primary, Permitted and Secondary Services

§ 8 (1) Where, in a box of the Table in Section 1V of this
Article, a band is indicated as allocated to more than one service,
cither on a worldwide or Regional basis, such services are listed in
the following order:

a) services the names of which are printed in “capi-
tals” (example: FIXED): these are called “primary”
services;
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(3) If restrictions are imposed on stations of a service to
which an aiternative allocation is made, in addition to the restric-
tion to operate only in a particular country or area, this is
indicated in the footnote.

Miscellaneous Pravisions

§ 11. (1) Where it is indicated in these Regulations that a service
may operate in a specific frequency band subject to not causing
harmful interference, this means also that this service cannot claim
protection from harmful interference caused by other services to
which the band is allocated under Chapter II of these Regulations.

(2) Except if otherwise specified in a footnote, the term
“fixed service”, where appearing in Section IV of this Article, does
not inciude systems using ionospheric scatter propagation.

Section 11k Description of the Table of Frequency Allocations

§ 12. (1) The heading of the Table in Section IV of this Article
includes three columns, each of which corresponds to one of the
Regions (see No. 392). Where an allocation occupies the whole of
the width of the Table or only one or two of the three columns, this
is a worldwide allocation or a Regional allocation, respectively.

(2} The frequency band referred to in each allocation is
indicated in the left-hand top corner of the part of the Table
concerned.

(3) Within each of the categories specified in Nos. 415 to
417, services are listed in alphabetical order according to the
French language. The order of listing does not indicate relative
priority within each category.

(4) In the case where there is a parenthetical addition to an
allocation in the Table, that service allocation is restricted to the
type of operation so indicated.

o ar s a1 v bt e i e

441

442

43

RR8-9

(5} The footnote references which appear in the Table
beiow the allocated service or services apply to the whole of the
allocation concerned.

(6) The footnote references which appear to the _.ar.ﬁ of the
name of a service are applicable only to that particular service.

(7) 1In certain cases, the names of countries appearing in the
footnotes have been simplified in order to shorten the text.
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RADIONAVIGATION 451

FIXED
MARITIME MOBILE 448

MARITIME RAD10O-
NAVIGATION 451

Radiolocation

72— 84
FIXED
MARITIME MOBILE 448
RADIONAVIGATION 451

447

84 — 86
RADIONAVIGATION 451

86 - %

FIXED

MARITIME MOBILE 443
RADIONAYIGATION

447

452

RR8-12
kHz
70 - 110
Allocation to Services
Region 1 Region 2 Region 3
0 -7 - % 70 - 72

RADIONAVIGATION 451
Fixed
Maritime Mobile 448

430

72 -84
FIXED
MARITIME MOBILE 448
RADIONAVIGATION 451

84 - 8
RADIONAVIGATION 451
Fixed

Maritime Mobile 448

450

86 -9
FIXED
MARITIME MOBILE 448
RADIONAVIGATION 451

% — 110

RADIONAVIGATION 453
Fixed

453A 454

450

451
Meb-37

452

453

453A
Mob-87

454

RR8-13

Different category of service: In Bangladesh, Iran and Pakistan, the
allocation of the bands 70 - 72 kHz and 84 - 86 kHz to the fixed and maritime
mobile service is on a primary basis (see No. 425).

In the bands 70-90 kHz (70- 86 kHz in Region 1) and 110- 130 kHz
(112 - 130 kHz in Region 1), pulsed radionavigation systems may be used on
condition that they do not cause harmful interference to other services to which
these bands are allocated.

In Region 2, the establishment and operation of stations in the maritime
radionavigation service in the bands 70-90 kHz and 110 - 130 kHz shall be
subject to agreement obtained under the procedure set forth in Article 14 with
administrations whose services, operating in accordance with the Table, may
be affected. However, stations of the fixed, maritime mobile and radiolocation
services shall not cause harmful interference to stations in the maritime
radionavigation service established under such agreements.

Administrations which operate stations in the radionavigation service in the
band 90- 110 kHz are urged to coordinate technical and operating character-
istics in such a way as to avoid harmful interference to the services provided by
these stations.

In the band 90- 110 kHz, the United Kingdom may continue to use its’
coast radiotelegraph stations in operation on 14 September 1987, on a secon-
dary basis.

Only classes A1A or FIB, A2C, A3C, FIC or F3C emissions are authorized
for stations of the fixed service in the bands allocated to this service between
90 kHz and 160 kHz (148.5 kHz in Region 1) and for stations of the maritime
mobile service in the bands allocated to this service between 110 kHz and
160 kHz (148.5 kHz in Region I). Exceptionally, class J2B or J7B emissions
are also authorized in the bands between 110 kHz and 160 kHz (148.5 kHz in
Region 1) for stations of the maritime mobile service.
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RR8-16
kHz
130 - 315
Atlocation to Services
Region 1 Region 2 Region 3
130 — 1485 130 — 160 130 - 160
MARITIME MOBILE FIXED FIXED
/FIXED/ MARITIME MOBILE MARITIME MOBILE
RADIONAVIGATION
454 457
454 454
148.5 — 255
BROADCASTING 160 — 199 160 — 190
FIXED FIXED
Aeronautical
459 Radionavigation
190 — 00
AERONAUTICAL RADIONAVIGATION
460 461 462
200 - 278 -
255 — 283.% AERO 0 - 28
NAUTICAL RADIONAVIGATION
BROADCASTING RADIONAVIGATION AERONAUTIQUE
/AERONAUTICAL A . . s
RADIONAVIGATION/ cronautical Mobile Ae¢ronautical Mobile
463
275 — 288
462 464 464A AERONAUTICAL
RADIONAVIGATION
/3.5 — 318 Aeronautical Mobile
MARITIME Maritime radionavigation
RADIONAVIGATION (radiobeacons)
(radiobeacons) 466
/AERONAUTICAL 285 — 31s
RADIONAVIGATION/ MARTITIME RADIONAVIGATION
(radiobeacons) 466
464A 465 466A /AERONAUTICAL RADIONAVIGATION/

[P Y S PUUY

457

458
Meb-87

459

461

462

463

Mob-87

RR§-17

Additional allocation: in Bulgaria, Hungary, Mongolia, Poland, the
German Democratic Republic, Roumania, Czechoslovakia and the USS.R,,
the band 130 - 148.5 kHz is also allocated to the radionavigation service on a
secondary basis. Within and between these countries this service shall have an
equal right to operate.

sup*

In the Region 2 polar areas (north of 60° N and south 60° S), which are
subject to auroral disturbances, the aeronautical fixed service is the primary
service in the band 160 - 190 kHz.

Alternative allocation: in Angola, Botswana, Burundi, the Congo, Malawi,
Rwanda, South Africa and Zaire, the bande 160 - 200 kHz is allocated to the
fixed service on a primary basis.

Additienal allocation: In Somalia, the band 200 - 255 kHz is also allocated
to the aeronautical radionavigation service on a primary basis.

Alternative allocation: in Angola, Botswana, Burundi, Cameroon, the
Central African Republic, the Congo, Ethiopia, Kenya, Lesotho, Madagascar,
Malawi, Mozambique, Namibia, Nigeria, Oman, Rwanda, South Africa,
Swaziland, Tanzania, Chad, Zaire, Zambia and Zimbabwe, the band
200 - 283.5 kHz is allocated to the aeronautical radionavigation service on a
primary basis.

Different category of service: in Sudan and Yemen (P.D.R. of), the
allocation of the band 255-283.5 kHz to the aeronautical radionavigation
service is on a primary basis (see No. 425).

Alternative allocation: In Tunisia, the band 255 - 283.5 kHz is allocated to
the broadcasting service on a primary basis,

In Region 1, the change of the band limit from 285 kHz to 283.5 kHz shall
take place on 1 February 1990 (see Resolution 500).

* Note by the General Secretariar: This note has been renumbered 4644, to
preserve the chronological order.
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467 Different category of service: in the U.S.S.R. and the Black Sea areas of
Bulgaria, Roumania and Turkey, the allocation of the band 315 - 325 kHz to
the maritime radionavigation service is on a primary basis (see No. 425) under
the following conditions:

a) in the m._wow mom.wun_ White Sea areas, the maritime radionavigation
service is the primary service and the aeronautical radionavigation
scrvice is the permitted service;

b) inthe mu._ma Sea area, the assignment of frequencies in this band to new
,An:.oa.m in the maritime or aeronautical radionavigation services shall
be subject to prior consultation between the administrations concerned.

468 The frequency 410 kHz is designated for radio direction-finding in the
maritime radionavigation service. The other radionavigation services to which
the band 405 - 415 kHz is allocated shall not cause harmful interference to
radio direction-finding in the band 406.5 - 413.5 kHz.

469 Different category of service: in Afghanistan, Australia, China, the French
Mob-87 Overseas Territories of Region 3, India, Indonesia, the Islamic Republic of
Iran, }apan, Pakistan, Papua New Guinea and Sri Lanka, the allocation of the
band 415 - 495 kHz to the aeronautical radionavigation service is on a per-
mitted basis. Administrations in these countries shall take all practical steps
necessary to cnsure that aeronautical radionavigation stations in the
band 435 - 495 kHz do not cause interference to reception by coast stations of
ship stations transmitting on frequencies designated for ship stations on a
world-wide basis (see No. 4237).

469A Different category of service: in Cuba, the United States of America, and
Mob87 Mexico the allocation of the band 415 - 435 kHz to the aeronautical radionavi-
gation service is on a primary basis.

470 The use of the bands 415 - 495 kHz and 505 - 526.5 kHz (505 - 510 kHz in
Region 2) by the maritime mobile service is limited to radiotelegraphy.

470A In Region 2, the use of the band 435-495 kHz by the aeronautical
Mob-87 radionavigation service is limited to non-directional beacons not employing
voice transmission.

RR8-21

471 The bands 490 - 495 kHz and 505-510 kHz shall be subject to the
Mob-87 provisions of No. 3018 until the entry into force of the reduced guardband in
accordance with Resolution 210 (Mob-87).

472 The frequency 500 kHz is an international distress and calling frequency
mebs? for Morse radiotelegraphy. The conditions for its use are prescribed in
Articles 37, 38, N 38 and 60.

472A In the maritime mobile service, the frequency 490 kHz is, from the date of

Meb-s? full implementation of the GMDSS (see Resolution 331 (Mob-87)), to be used
exclusively for the transmission by coast stations of navigational and meteoro-
logical warnings and urgent information to ships, by means of narrow-band
direct-printing telegraphy. The conditions for use of the frequency 490 kHz are
prescribed in Articles N 38 and 60, and Resolution 329 {Mob-87). In using the
band 415 - 495 kHz for the aeronautical radionavigation service, administra-
tions are requested to ensure that no harmful interference is caused to the
frequency 490 kHz.
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kHz
1605 ~ 1800
Allocation to Services
Region 1 Region 2 Region 3
1605 — 1625
16065 — 1625 BROADCASTING 480 16065 — | 500
MARITIME FIXED
MOBILE 430A MOBILE
/FIXED/
RADIOLOCATION
/LAND MOBILE/
ILE RADIONAVIGATION
483 484 480A 481
E625 — 1 635 1625 — 1705
RADIOLOCATION 487 BROADCASTING 480
485 456 /FIXED/
/MOBILE/
1635 — 1800 Radiolocation
MARITIME
MOBILE 480A 804 4
/FIXED/ 1705 — 1 800
MOBILE
RADIOLOCATION
AERONAUTICAL
483 484 488 RADIONAVIGATION 482

e A b et S

e 1 e e R 7 e

480
Orb-8%

Mob-87

481

482

483

RR8-25

In Region 2, the use of the band 1605-1705 kHz by stations of the
broadcasting service is subject to the Plan established by the Regional
Administrative Radio Conference (Rio de Janeiro, 1988).

In Region 2, in the band 1625- 1705 kHz, the relationship between the
broadcasting, fixed and mobile services is shown in No. 419. However, the
examination of frequency assignments to stations of the fixed and mobile
services in the band 1 625 - 1 705 kHz under No. 1241 shall take account of the
allotments appearing in the Plan established by the Regional Administrative
Radio Conference (Rio de Janeiro, 1988).

In the band 1605-1 705 kHz, in cases where a broadcasting station of
Region 2 is concerned, the service area of the maritime mobile stations in
Region 1 shall be limited to that provided by ground-wave propagation.

In Region 2, until the dates decided by the regional administrative radio
conference referred to in No. 480, the band 1 605 - | 705 kHz is allocated io
the fixed, mobile and aeronautical radionavigation services on a primary basis
and to the radiolocation service on a secondary basis (see Recommenda-
tion 504).

Additional allocation: in Australia, Indonesia, New Zealand, the Philip-
pines, Singapore, Sri Lanka and Thailand, the band 1606.5 - 1 705 kHz is also
allocated to the broadcasting service on a secondary basis.

Different category of service: in Bulgaria, Hungary, Mongolia, Nigeria,
Poland, the German Democratic Republic, Chad, Czechosiovakia and Lhe
U.S.S.R, the allocation of the bands 1 606.5 - 1 625 kHz, 1635 - | 800 kHz and
2107 -2 160 kHz to the fixed and land mobile services is on a primary basis
(see No. 425).

Some countries of Region 1 use radiedetermination systems in the bands
1606.5-1625 kHz, 1635-1800kHz, 1850-2160kHz, 2194-2300 kHz,
2502 -2 850 kHz and 3 500 - 3 300 kHz., The establishment and operation of
such systems are subject to agreement obtained under the procedure set forth
in Article 14. The radiated mean power of these stations shall not exceed 50 W,

Additional alfocation: in Angola, Bulgaria, Hungary, Mongolia, Nigeria,
Poland, the German Democratic Republic, Chad, Czechoslovakia and the
U.S.S.R., the bands 1 625- 1 635 kHz, 1 800- 1 810 kHz and 2 160 - 2170 kHz
are also allocated to the fixed and Jand mobile services on a primary basis
subject to agreement obtained under the procedure set forth in Article 14,
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489

In Region 3, the Loran system operates either on 1 850 kHz or 1 950 kHz,

Mob-#7 the bands occupied being 1 825- 1 875 kHz and 1925- 1 975 kHz respectively.

490

491

492

493

494

495

496

Other services to which the band 1 800 - 2 000 kHz is allocated may use any
frequency therein on condition that no harmful interference is caused to the
Loran system operating on 1 850 kHz or 1950 kHz.

Alternative allocation: in the Federal Republic of Germany, Angola,
Austria, Belgium, Bulgaria, Cameroon, the Congo, Denmark, Egypt, Spain,
Fthiopia, France, Greece, Italy, the Lebanon, Luxembourg, Malawi, the
Nethertands, Portugal, Syria, the German Democratic Republic, Somalia,
Tanzania, Tunisia, Turkey and the USSR, the band 1810-1830 kHz is
allocated to the fixed and mobile, except aeronautical mobile, services on a
primary basis.

Additional allocation: In Saudi Arabia, lraq, Isracl, Libya, Poland,
Roumania, Chad, Czechoslovakia, Togo and Yugoslavia, the band
1 810 - 1 830 kHz is also allocated to the fixed and mobile, except aeronautical
mobile, services on a primary basis.

In Region 1, the use of the band 1| 810 - 1 850 kHz by the amateur service is
subject to the condition that satisfactory replacement assignments have been
found and implemented in accordance with Resolution 38, for frequencies to
all existing stations of the fixed and mobile, except aeronautical mobile,
services operating in this band (except for the stations of the countries listed in
Nos. 490, 491 and 493). On completion of satisfactory transfer, the authoriza-
tion to use the band 1 810-1830 kHz by the amateur service in countries
situated totally or partially north of 40° N shall be given only after consulta-
tion with the countries mentioned in Nos. 490 and 491 to define the necessary
steps to be taken to prevent harmful interference between amateur stations and
stations of other services operating in accordance with Nos. 490 and 491.

Alternative allocation: In Burundi and Lesotho, the band 1810 -1 850 kHz
is allocated to the fixed and mobile, except aeronautical mobile, services on a
primary basis.

Alternative allocation: In Argentina, Bolivia, Chile, Mexico, Paraguay,
Peru, Uruguay and Venezucla, the band 1 850 - 2000 kHz is allocated to the
fixed, mobile except aeronautical mobile, radiolocation and radionavigation
services on a primary basis.

In Region [, in making assignments to stations in the fixed and mobile
services in the bands 1 850 -2045 kHz, 2 194 - 2498 kHz, 2502-2625 kHz
and 2650-2850 kHz, administrations should bear in mind the special
requirements of the maritime mobile service.

In Region 1, the use of the band 2 025 - 2045 kHz by the meteorological
aids service is limited to oceanographic buoy stations.

kHz
2045 — 2501
Allocation to Services
Region 1 Region 2 Region 3
2045 — 2160
MARITIME MOBILE 2065 — 2107
/FIXED/ MARITIME MOBILE 497
/LAND MOBILE/
498
483 484
I 2107 - 2170
2160 - 2170 FIXED
RADIOLOCATION 487 MOBILE
485 486 499
2170 - 21735 MARITIME MOBILE

21735 - 21905

MOBILE (distress and calling)

500 S00A 500B 501

aeronautical mobile (R}
BROADCASTING 503

495

21905 - 2194 MARITIME MOBILE

2194 — 2300 2194 — 2300

FIXED FIXED

MOBILE except MOBILE
aeronauticat mobile (R)

484 495 502 502

2300 — 2498 2300 - 2498

FIXED FIXED

MOBILE except MOBILE

BROADCASTING 503

2495 — 2501
STANDARD FREQUENCY AND

2498 — 2 501

STANDARD FREQUENCY
AND TIME SIGNAL
(2 500 kHz)

TIME SIGNAL (2 500 kHz)
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RR8-32

kHz
2501 -3230

Allocation to Services

,ﬁ Region 1 Region 2 Region 3
2501 — 2 %02 STANDARD FREQUENCY AND TIME SIGNAL
Space Research
21502 — 2628 2502 — 2505

FIXED

MOBILE except
aeronautical mobile (R}

STANDARD FREQUENCY AND
TIME SIGNAL

21505 — 285
484 495 504 FIXED
2625 — 2650 MOBILE
MARITIME MOBILE
MARITIME
RADIONAVIGATION
484
1 6%0 - 2850
FIXED
MOBILE except
aeronautical mobite (R)
484 495
218% -~ 3028 AERONAUTICAL MOBILE (R)
501 505
3025 - 3155 AERONAUTICAL MOBILE (OR)
3155 — 3200 FIXED
MOBILE except aeronautical mobile (R)
506 507
3200 - 32M FIXED

MOBILE except acronautical mobile (R)
BROADCASTING 503

506

504

Mob-87

RR&8-33

Alternative allocation: in Belgium, Cyprus, Denmark, Spain, France,
Greece, Iraq, Italy, Malta, Norway, the Netherlands, Portugal, the United
Kingdom, Sweden, Turkey and Yugoslavia, the band 2502-2625 kHz is
allocated to the maritime mobile service on a primary basis and to the fixed
and land mobile services on a permitted basis.

The carrier (reference) frequencies 3023 kHz and 5 680 kHz may also be
used, in accordance with Articles 38 and N 38 by stations of the maritime
mobile service engaged in coordinated search and rescue operations.

Administrations are urged to authorize the use of the band
3155-3195 kHz to provide a common worldwide channet for low power
wireless hearing aids. Additional channels for these devices may be assigned by
administrations in the bands between 3 155 kHz and 3 400 kHz 10 suit local
needs.

It should be noted that frequencies in the range 3 000 kHz to 4 000 kHz are
suitable for hearing aid devices which are designed to operate over short
distances within the induction field.

Alternative allocation: in Belgium, Cameroon, Cyprus, the Ivory Coast,
Denmark, Egypt, Spain, France, Greece, Iceland, ltaly, Liberia, Malta,
Norway, the Netherlands, the United Kingdom, Singapore, Sri Lanka,
Sweden, Togo, Turkey and Yugoslavia, the band 3 155 - 3 200 kHz is allocated
to the maritime mobile service on a primary basis and to the fixed and land
mobile services on a permitted basis.
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RR8-36

kHz
4063 — 5 450

Allocation to Services

Region | Region 2 Region 3
4063 — 4438 MARITIME MOBILE 500A S00B 520 520A S20B
518 519
4438 — 4 650 4438 - 4650
FIXED FIXED
MOBILE cxcept aeronautical mobite (R) MOBILE cxcept
acronavtical mobile

4 650 — 4700 AERONAUTICAL MOBILE (R)
4700 — 4750 AERONAUTICAL MOBILE 35
4750 — 4 850 4750 - 485 4750 — 485
FIXED FIXED FIXED
AERONAUTICAL MOBILE except B
, MOBILE (OR) acronautical mobile (R) ROADCASTING - 503
LAND MOBILE BROADCASTING 503 Land Mobile
BROADCASTING 503
485 — 4995 FIXED
LAND MOBILE
BROADCASTING 503
4995 _ 5003 STANDARD FREQUENCY AND
(5000 ko) Q TIME SIGNAL
5003 — 5 008 STANDARD FREQUENCY AND TIME SIGNAL
Space Research
5005 — 5060 FIXED
BROADCASTING 503
5060 — 525 FIXED
Mobile except acronautical mobile
521
525 — 54% FIXED

MOBILE except acronautical mobile

518

519

520
Mob-87

520A
Mob-87

520B
Mob-87

521

RR8-37

In Afghanistan, Argentina, Australia, Botswana, China, India, Swaziland,
Chad and the U.S.S.R., in the bands 4 063 - 4 123 kHz, 4 130-4 133 kHz and
4 408 - 4438 kHz, stations of limited power in the fixed service which are
situated at least 600 km from the coast may operate on condition that harmful
interference is not caused to the maritime mobile service.

On condition that harmful interference is not caused to the maritime
mobile service, the frequencies in the bands 4 063 - 4 123 kHz and 4 130 - 4 438
kHz may be used exceptionally by stations in the fixed service communicating
onty within the boundary of the country in which they are located with a mean
power not exceeding 50 W.

The conditions for the use of the carrier frequencies 4125 kHz and
6 215 kHz are prescribed in Articles 37, 38, N 38 and 60.

The frequency 4 209.5 kHz is used exclusively for the transmission by coast
stations of meteorological and navigational warnings and urgent information
to ships by means of narrow-band direct-printing techniques (see Resolu-
tion 332 (Mob-87)).

The frequencies 4210 kHz, 6314 kHz, 84165 kHz, 12579 kHz,
16 806.5 kHz, 19 680.5 kHz, 22 376 kHz and 26 100.5 kHz are the international
frequencies for the transmission of Maritime Safety Information (MSI) (see
Resolution 333 (Mob-87) and Appendix 31).

Different category of service.In the U.S.S.R., the allocation of the band
5130- 5250 kHz to the mobile, except acronautical mobile, service is on a
primary basis (see No. 425).
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RRS§-40
kHz
7 100 — 10 100
Allocation to Services
Region 1 Region 2 Region 3
7 100 — 7300 7100 ~ 7 300 7100 — 7 300
BROADCASTING AMATEUR 510 BROADCASTING
528
7300 — 8 100 FIXED
Land Mobile
529
8100 — 8 195 FIXED
MARITIME MOBILE
8195 — 8815 MARITIME MOBILE 500A S00B 520B 5294
01
8 B15 — 8965 AERONAUTICAL MOBLLE (R)
8965 — 9 040 AERONAUTICAL MOBILE (OR)
9040 — 9500 FIXED
9 500 — 9 900 BROADCASTING
530 531
9900 — 9995 FIXED
9995 — 10 603 mdhw(cnww_ﬂmuwxmoc_mzn< AND TIME SIGNAL
s01
10 003 ~ 10 008 STANDARD FREQUENCY AND TIME SIGNAL

Space Research

501

10005 — 10 100

AERONAUTICAL MOBILE (R)
501

RR3-41

528 The use of the band 7 100 - 7 300 kHz in Region 2 by the amateur service
shall not impose constraints on the broadcasting service intended for use
within Region 1 and Region 3.

529 In Region 3, the stations of those services to which the band 7995 -
8 005 kHz is allocated may transmit standard frequency and time signals.

529A The conditions for the usc of the carrier frequencies 8 291 kHz, 12 290 kHz
Mob-87 and 16 420 kHz are prescribed in Articles 38, N 38 and 60.

530 On condition that harmful interference is not caused to the broadcasting
service, frequencies in the bands 9775 -9 900 kHz, 11 650- 11 700 kHz and
11 975-12 050 kHz may be used by stations in the fixed service communi-
cating only within the boundary of the country in which they are located, each
station using a total radiated power not exceeding 24 dBW.

531 The bands 9775-9900 kHz, §1650-11700 kHz, 11975-12 050 kHz,

HFBCET 13 600 - 13 800 kHz, 15450-15600 kHz, 17550-17700 kHz and 21750-
21 850 kHz are allocated to the fixed service on a primary basis subject to the
procedure described in Resolution 8. The use of these bands by the broad-
casting service shall be subject to provisions established by the World
Administrative Radio Conference for the Ptanning of the HF Bands Allocated
10 the Broadcasting Service (see Resolution 508). The provisions of Resolu-
tion 512 (HFBC-87) also apply. Within these bands, the date of commence-
ment of operations in the broadcasting service on a planned channel shall not
be earlier than the date of completion of satisfactory transfer, according to the
procedures described in Resolution 8, of all assignments to stations in the fixed
service operating in accordance with the Table and other provisions of the
Radio Regulations, which are recorded in the Master Register and which may
be affected by broadcasting operations on that channel.
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RR8-44
kHz
14 250 -- 18 068
Allocation to Services
Region 1 Region 2 Region 3
14 250 — 14 350 AMATEUR 510
535
14 350 — 14 9% FIXED
Mobile except acronautical mobile (R)
14990 — 15 005 STANDARD FREQUENCY AND TIME SIGNAL
(15 000 kHz)
501
15005 — 15010 STANDARD FREQUENCY AND TIME SIGNAL
Space Rescarch
15010 — 15100 AERONAUTICAL MOBILE (OR)
15100 — 15 600 BROADCASTING
531
15 600 — 16 360 FIXED
536
16 360 — 17410 MARITIME MOBILE 500A S00B 520B $29A
532
17 410 — 17 550 FIXED
17 550 — 17 900 BROADCASTING
531
17900 — 17 970 AERONAUTICAL MOBILE (R)
17970 — 18030 AERONAUTICAL MOBILE (OR)
18030 — 18052 FIXED
18 052 — 18 068 FIXED
Space Research

535

536

RR8-45

Additional allocation: in Afghanistan, China, the Ivory Coast, Iran and the
U.S.S.R,, the band 14 250 - 14 350 kHz is also allocated to the fixed service on
a primary basis. Stations of the fixed service shall not use a radiated power
exceeding 24 dBW.

In Region 3, the stations of those services to which the band 15995 -
16 005 kHz is allocated may transmit standard frequency and time signais.
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RR8-48
kHz
21870 ~ 25070
Allocation to Services
Region 1 Region 2 Region 3
21 870 - 21924 AERONAUTICAL FIXED )
21924 — 22 000 AERONAUTICAL MOBILE (R)

22 000 — 22 855

MARITIME MOBILE 520B
532 540

22 855 — 23000

FIXED
540

23000 — 23200

FIXED
Mobile except aeronautical mobile (R}

540

23200 — 23350

AERONAUTICAL FIXED
AERONAUTICAL MOBILE (OR)

23350 — 24000

FIXED
MOBILE except aeronautical mobile 541

542

FIXED
LAND MOBILE

542

AMATEUR 510
AMATEUR-SATELLITE

542 543
24 990 — 25005 STANDARD FREQUENCY AND TIME SIGNAL
(25 000 kHz)
25 005 - 25010 STANDARD FREQUENCY AND TIME SIGNAL
Space Research
25010 — 25070 FIXED

MOBILE except acronautical mobile

540

541

542

543

RR8-49

Additional allocation: in Nigeria, the band 22720-23 200 kHz is also
allocated to the meteorological aids service (radiosondes) on a primary basis.

The use of the band 23 350 - 24 000 kHz by the maritime mobile service is
limited to inter-ship radiotelegraphy.

Additional allocation: in Kenya, the band 23600 - 24900 kHz is also
allocated to the meteorological aids service (radiosondes) on a primary basis.

The band 24 890 - 24 990 kHz is allocated to the fixed and land mobile
services on a primary basis subject to the procedure described in Resolution 8.
The use of this band by the amateur and amateur-satellite services shall be
subject o the completion of the satisfactory transfer of all assignments to fixed
and land mobile stations operating in this band and recorded in the Master
Register, in accordance with the procedure described in Resotution 8.
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RR8-52

MHz
27.5 — 40.98

Allocation to Services

Region t

Region 2 Region 3

s -8

METEOROLOGICAL AIDS
FIXED
MOBILE

AMATEUR
AMATEUR-SATELLITE

29.7 — 30.005

FIXED
MOBILE

30.005 — 30.01

SPACE OPERATION (satellite identification)
FIXED

MOBILE

SPACE RESEARCH

3001 — 375

FIXED
MOBILE

378 — 828

FIXED
MOBILE
Radio Astronomy

547

38.25 — 39986

FIXED
MOBILE

39.986 — 40.02

FIXED
MOBILE
Space Research

40.02 — 4098

FIXED
MOBILE

548

547

RR8-53

In making assignments to stations of other services to which the band
37.5 - 38.25 MHz is allocated, administrations are urged to take all practicable
steps to protect the radio astronomy service from harmful interference.
Emissions from space or airborne stations can be particularly serious sources
of interference to the radio astronomy service (see Nos. 343 and 344 and
Article 36).

The band 40.66 - 40.70 MHz (centre frequency 40.68 MHz) is designated for
industrial, scientific and medical (ISM) applications. Radiocommunication
services operating within this band must accept harmful interference which
may be caused by these applications. ISM equipment operating in this band is
subject to the provisions of No. 1815.
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RR8-56

557

558

559

561

562

Alternative  allocation: in  Afghanistan, Bangladesh, Brunei, India,
Indonesia, Iran, Malaysia, Pakistan, Singapore and Thailand, the band
50 - 54 MHz is allocated to the fixed, mobile and broadcasting services on a
primary basis.

Additional allocation: in Australia, China and the Democratic People’s
Republic of Korea, the band 50 - 54 MHz is also allocated to the broadcasting
service on a primary basis.

Alternative allocation: in Botswana, Burundi, Lesotho, Malawi, Namibia,
Rwanda, South Africa, Swaziland, Zaire, Zambia and Zimbabwe, the band
50 - 54 MHz is allocated to the amateur service on a primary basis.

Additional allocation; in New Zealand, the band 51-53 MHz is also
allocated to the fixed and mobile services on a primary basis.

Additional allocation: in Botswana, Burundi, Lesotho, Malawi, Mali,
Namibia, Rwanda, South Africa, Swaziland, Zaire, Zambia and Zimbabwe
the band 54 - 68 MHz is also allocated to the fixed and mobile, nxnnmm
aeronautical mobile, services on a primary basis.

\

Different category of service: in the French Overseas Departments in

Region 2, Guyana, Jamaica and Mexico, the allocation of the band

54 - 68 MHz to the fixed and mobile services is on a primary basis (see
No. 428),

RR8-57

MHz
68 — 75.2
Allocation to Services
Region 1 Region 2 Region 3
68 - 748 68 -" 68 — 748
FIXED BROADCASTING FIXED
MOBILE except Fixed MOBILE
aeronautical mobile Mobile

563

727-73

FIXED

MOBILE

73 - T4.6

RADIO ASTRONOMY

569 570

74.6 - 748

FIXED

MOBILE
564 565 567
568 511 572 572 566 568 571 572
T48 - 752 AERONAUTICAL RADIONAVIGATION

572 ST2A
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RRS8-60
MHz
75.2 - 88
Allocation to Services
Region 1 Region 2 Region 3
75.2 - 8§18 5.2 — 754
FIXED FIXED
MOBILE except MOBILE
aeronautical mobile
5711 572
754 — 76 75.4 — 87
FIXED FIXED
MOBILE MOBILE
76 — 88 573 574 577 579
BROADCASTING
s6s s71 72 s75 S8 | Fixed 87 - 100
Mobile FIXED
87.5 — 100 MOBILE
88 — 10
581 582 BROADCASTING 580
100 — 108 BROADCASTING
582 584 585 586 487 588 589
108 ~ 117978 AERONAUTICAL RADIONAVIGATION
590A,
117.975 — 136 AERONAUTICAL MOBILE (R)
501 591 592 593 594
136 — 137 AERONAUTICAL MOBILE (R)

Fixed
Mobile except aeronautical mobile (R}

91 594A 595

573

574

5§75

576

m

578

581

RR8-61

Additional allocation: in Western Samoa, the band 75.4 - 87 MHz is also
allocated to the broadcasting service on a primary basis.

Additional allocation: in China, the Republic of Korea, Japan, the Philip-
pines and the Democratic People’s Republic of Korea, the band 76 - 87 MHz is
also allocated to the broadcasting service on a primary basis.

Additional allocation: in Bulgaria, Hungary, Poland, Roumania and
Czechoslovakia, the band 76 - 87.5 MHz is also allocated to the broadcasting
service on & primary basis and used in accordance with the decisions contained
in the Final Acts of the Special Regional Conference, Geneva, 1960.

Different category of service: in the United States, the French Overseas
Departments in Region 2, Guyana, Jamaica, Mexico and Paraguay, the
allocation of the band 76 - 88 MHz to the fixed and mobile services is on a
primary basis (see No. 425).

In Region 3 (except in the Republic of Korea, India, Japan, Malaysia, the
Philippines, Singapore and Thailand), the band 79.75-80.25 MHz is also
allocated to the radio astronomy service on a primary basis. In making
assighments to stations of other services, administrations are urged to take all
practicable steps in the band to protect the radio astronomy service from
harmful interference. Emissions from space or airborne stations can be.
particularly serious sources of interference to the radio astronomy service (see
Nos. 343 and 344 and Article 36).

Ahternative allocation: in Albania, the band 81 - 87.5 MHz is allocated to
the broadcasting service on a primary basis and used in accordance with the
decisions contained in the Final Acts of the Special Regional Conference,
Geneva, 1960.

Additional allocation: in Afghanistan and Australia, the band 85 - 87 MHz
is also aliocated to the broadcasting service on a primary basis. The introduc-
tion of the broadcasting service in these countries is subject to special
agreements between the administrations concerned.

Alternative allocation: in New Zealand, the band 87 - 88 MHz is allocated
to the land mobile service on a primary basis.

Additional allocation: in the Federal Republic of Germany, Spain, France,
Ireland, Italy, Liechtenstein, Monaco, the United Kingdom, Switzerland and
Yemen (P.D.R.), the band 87.5- 88 MHz is also allocated to the land mobile
service on a permitted basis and subject to agreement obtained under the
procedure set forth in Article 4.
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RR8-64

MHz
137 — 146

Allocation to Services

Region 1 Region 2 Region 3
137 - 138 SPACE QPERATION (space-to-Earth}
METEOROLOGICAL-SATELLITE (space-to-Earth)
SPACE RESEARCH (space-to-Earth)
Fixed
Mohbile except acronautical mobile (R)
596 597 598 599
138 — 1436 138 — 1436 138 — 1436
AERONAUTICAL FIXED FIXED
MOBILE (OR)
MOBILE MOBILE
/RADIOLOCATION/ Space Research
(space-to-Earth)
Space Rescarch
600 601 602 604 (space-to-Earth) 599 603
143.6 — 143.65 143.6 — 143.65 143.6 ~ 143.65
AERONAUTICAL FIXED FIXED
MOBILE (OR)
MOBILE MOBILE
SPACE RESEARCH SPACE RESEARCH SPACE RESEARCH
(space-to-Earth) (space-to-Earth) (space-to-Earth)
/RADIOLOCATION/
601 602 604 599 603
143.65 — 14 143.65 — 144 143.65 — 144
AERONAUTICAL FIXED FIXED
MOBILE (OR)
MOBILE MOBILE
/RADIOLOCATION/ Space Research

600 601 602 604

Space Research
(space-to-Earth)

(space-to-Earth)

599 603

144 — 146

AMATEUR 510
AMATEUR-SATELLITE

605 606

596

597

598

599

601

602

603

RR8-65

Different category of service: in Afghanistan, Saudi Arabia, Bahrain,
Brunei, China, the United Arab Emirates, India, Indonesia, Iran, lIraq,
Kuwait, Malaysia, Oman, Pakistan, Qatar, Singapore, Thailand, Yemen A.R.
and Yemen (P.D.R. of), the allocation of the band 137 - 138 MHz to the fixed
and mobile, except aeronautical mobile (R), services is on a primary basis (see
No. 425).

Different category of service: in Israel, Jordan and Syria, the allocation of
the band 137 - 138 MHz to the fixed and mobile, except aeronautical mobile,
services is on a primary basis (see No. 425).

Different category of service: in Austria, Bulgaria, Egypt, Finland, Greece,
Hungary, the Lebanon, Mongolia, Poland, the German Democratic Republic,
Roumania, Czechoslovakia, the U.S.8.R. and Yugoslavia, the allocation of the
band 137 - 138 MHz 1o the aeronautical mobile (OR) service is on a primary
basis (see No. 4285).

Additional allocation: in Australia, the band 137 - 144 MHz is also allo-
cated 1o the broadcasting service on a primary basis until that service can be
accommodated within regionzl broadcasting allocations.

Additional allocation: in the Federal Republic of Germany, Austria,
Beigium, France, Israel, Italy, Liechtenstein, Luxembourg, the United
Kingdom, Sweden, Switzerland and Czechoslovakia, the bands 138-
143.6 MHz and 141.65- 144 MHz are also allocated to the space research
service (space-to-Earth) on a secondary basis.

Additional allocation: in the Federal Republic of Germany, Saudi Arabia,
Austria, Bahrain, Belgium, Denmark, The United Arab Emirates, Spain,
Finland, Greece, Ireland, Israel, Kenya, Kuwait, Liechtenstein, Luxembourg,
Mali, Malta, Norway, the Netherlands, Qatar, the United Kingdom, Somalia,
Sweden, Switzerland, Tanzania, Tunisia, Turkey and Yugoslavia, the
band 138 - 144 MHz is also allocated to the maritime mobile and land mobile
services on a primary basis.

Alternative allocation: in Angola, Botswana, Burundi, Cameroon, the
Central African Republic, the Congo, Gabon, Gambia, Ghana, Guines, Iragq,
Jordan, Lesotho, Liberia, Libya, Malawi, Mozambique, Namibia, Nigeria,
Oman, Rwanda, Sierra Leone, South Africa, Swaziland, Chad, Togo, Zaire,
Zambia and Zimbabwe, the band 138 - 144 MHz is allocated to the fixed and
mobile services on a primary basis.

Additional allocation: in China, the band 138 - 144 MHz is also allocated to
the radiolocation service on a primary basis.
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RR8-68

607

G09A
Mok-87

610

611

612

613
Mob-87

Alternative allocation: in Afghanistan, Bangladesh, Cuba, Guyana and
India, the band 146 - 148 MHz is allocated to the fixed and mobile services on
a primary basis.

Subject to agreement obtained under the procedure set forth in Article 14,
the band 148 - 1499 MHz may be used by the space operation service
(Earth-to-space). The bandwidth of an individual transmission shall not exceed
+ 25 kHz.

Emissions of the radionavigation-sateilite service in the bands 149.9-
150.05 MHz and 399.9 - 400.05 MHz may also be used by receiving carth
stations of the space research service.

Recognizing that the use of the band 149.9 - 150.05 MHz by the fixed and
mobile services may cause harmful interference to the radionavigation-satellite
service, administrations are urged not to authorize such use in application of
No. 342. ’

In making assignments to stations of other services to which the band
150.05 - 153 MHz is allocated, administrations are urged to take all practicable
steps to protect the radio astronomy service from harmful interference.
Emissions from space or airborne stations can be paricularly serious sources
of interference to the radio astronomy service (see Nos. 343 and 344 and
Article 36).

Additional allocation: in Australia and India, the band 150.05 - 153 MHz is
also allocated to the radio astronomy service on a primary basis.

Additional allocation: in Sweden and Switzerland the band 150,05 -
153 MHz is also allocated to the aeronautical mobile (OR) service on a
secondary basis.

The frequency 156.8 MHz is the international distress, safety and caliing
frequency for the maritime mobile VHF radiotelephone service. The conditions
for the use of this frequency are contained in Articles 38 and N 38.

In the bands 156 - 156.7625 MHz, 156.8375-157.45 MHz, 160.6-
160.975 MHz and 161.475 - 162.05 MHz, each administration shall give pri-
ority to the maritime mobile service on only such frequencies as are assigned to
stations of the maritime mobile service by the administration (see Articles 38,
N 38 and 60).

Any use of frequencies in these bands by stations of other services to which
they are allocated should be avoided in arcas where such use might cause
harmful interference to the maritime mobile VHF radiocommunication service.

613A

RR3-69

However, the frequency 156.8 MHz and the frequency bands in which
priority is given to the maritime mobile service may be used for radiocommu-
nications on inland waterways subject to agreement between interested and
affected administrations and taking into account current frequency usage and
existing agreements.

In the maritime mobile VHF service the frequency 156.525 MHz is to be

mobs7 used exclusively for digital selective calling for distress, safety and calling (see

Resolution 323 (Mob-87)). The conditions for the use of this frequency are
prescribed in Articles 38, N 38 and 60 and in Appendix 18.
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RR8-72

622

623

624

625

626

627

627A
Mob-87

628

629

630

Different category of service: In the Federal Republic of Germany, Austria,
Belgium, Denmark, Spain, Finland, France, Israel, ltaly, Liechtenstein, Lux-
embourg, Monaco, Norway, the Netherlands, Portugal, the United Kingdom,
Sweden, Switzerland and Yemen (P.D.R. of), the band 223-230 MHz is
allocated to the land mobile service on a permitted basis (see No. 4285).
However, the stations of the land mobile service shal not cause harmful
interference to, nor claim protection from, broadcasting stations, existing or
planned, in countries other than those listed in this footnote.

Additional allocation: in the Congo, Ethiopia, Gambia, Guinea, Kenya,
Libya, Malawi, Mali, Uganda, Senegal, Sierra Leone, Somaiia, Tanzania and
Zimbabwe, the band 174 - 223 MHz is also ajlocated to the fixed and mobile
services on a secondary basis.

Additional allocation: in Bangtadesh, India, Pakistan and the Philippines,
the band 200 - 216 MHz is also allocated to the aeronautical radionavigation
service on a primary basis. . K

Additional allocation: in Australia and Papua New Guinea, the bands
204 - 208 MHz and 222-223 MHz are also allocated to the aeronautical
radionavigation service on a primary basis.

Additional allocation: In China, India and Thailand, the band
216 - 223 MHz is also allocated to the aeronautical radionavigation service on
a primary basis and to the radiolocation service on a secondary basis.

In Region 2, the band 216 - 225 MHz is allocated to the radiolocation
service on a primary basis until 1 January 1990. On and after 1 January 1990,
no new stations in that service may be authorized. Stations authorized prior to
1 January 1990 may continue 1o operate on a secondary basis.

Additional allocation: in Canada, the band 216 - 220 MHz is also allocated
10 the land mobile service on a primary basis.

Additional allocation: in Somalia, the band 216 - 225 MHz is also allocated
to the aeronautical radionavigation service on a primary basis, subject to not
causing harmful interference to existing or planned broadcasting services in
other countries.

Additional allocation: in Oman, the United Kingdom and Turkey, the
band 216 - 235 MHz is also allocated to the radiolocation service on a sec-
ondary basis.

Additional allocation: in Japan, the band 222 - 223 MHz is also allocated to
the aeronautical radionavigation service on a primary basis and to the
radiolocation service on a secondary basis,

632

633

634

635

636

637

639

RR8-73

Different category of service: in Spain and Portugal, the band 223 .
230 MHz is allocated to the fixed service on a permitted basis (see No. 425).
Stations of this service shall not cause harmful interference to, or claim
protection from, broadcasting stations of other countries, whether existing or
planned, that operate in accordance with the Table.

Additional allocation: in Saudi Arabia, Bahrain, the United Arab Emirates,
Istael, Jordan, Oman, Qatar and Syria, the band 223-235 MHz is also
allocated to the aeronautical radionavigation service on a permitted basis.

Additional allocation: in Spain and Portugal, the band 223 - 235 MHz is
also allocated to the aeronautical radionavigation service on a permitted basis
until 1 January 1990, subject to not causing harmful interference to existing or
planned broadcasting stations in other countries.

Additional allocation: in Sweden, the band 223 - 235 MHz is also allocated
to the aeronautical radionavigation service on a permitted basis until
1 January 1990, subject to agreement obtained under the procedure set forth in
Article 14, and on condition that no harmfui interference is caused 1o existing
and planned broadcasting stations in other countries.

Alternative allocation: in Botswana, Lesotho, Namibia, South Africa,
Swaziland and Zambia, the bands 223-238 MHz and 246 - 254 MHz are
allocated to the broadcasting service on a primary basis subject to agreement
obtained under the procedure set forth in Article 14.

Alternative allocation: in New Zealand, Western Samoa and the Niue and
Cook Islands, the band 225 - 230 MHz is allocated to the fixed, mobile and
aeronautical radionavigation services on a primary basis.

Additional allocation; in China, the band 225 - 235 MHz is also allocated to
the radio astronomy service on a secondary basis.

Additional allocation: in Nigeria, the band 230 - 235 MHz is also allocated
to the aeronautical radionavigation service on a primary basis, subject to
agreement obtained under the procedure set forth in Article 14.

Additional allocation: in Yugoslavia, the band 230-235 MHz is also
allocated to the aeronautical radionavigation service on a primary basis, until
1 January 1995, The use of this band by the aeronautical radionavigation
service im Yugoslavia is restricted to the stations in operation by
{ January 1980.
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RR8-76

MHz
400,05 - 406.1

Allocation to Services

Region 1

Region 2 Region 3

400.05 — 400.15

STANDARD FREQUENCY AND TIME
SIGNAL-SATELLITE (400.1 MHz)

646 647

400.15 — 401

METEOROLOGICAL ALDS
METEOROLOGICAL-SATELLITE (space-to-Earth)
SPACE RESEARCH (space-to-Earth)

Space Operation {space-to-Earth)

647

401 — 402

METEOROLOGICAL AIDS

SPACE OPERATION (space-to-Earth)
Earth Exploration-Satellite (Earth-to-space)
Fixed

Meteorclogical-Satellite (Earth-to-space)
Mobile except aeronautical mobile

402 — 403

METEOROLOGICAL AIDS

Earth Exploration-Satellite (Earth-to-space)
Fixed

Meteorological-Satellite (Earth-to-space)
Mobiie except aeronautical mobile

403 - 406

METEOROLOGICAL AIDS
Fixed
Mobile except aeronautical mobile

648

MOBILE-SATELLITE (Earth-to-space)

649 649A

646

647

649
Mob-87

649A
Mob-87

RRE&-77

Emissions shali be confined in a band of + 25 kHz about the standard
frequency 400.1 MHz.

Additional allocation: in Afghanistan, Saudi Arabia, Bahrain, Bulgaria,
Colombia, Costa Rica, Cuba, Egypt, the United Arab Emirates, Ecuador,
Hungary, Indonesia, Iran, Iraq, Israel, Kuwait, Liberia, Malaysia, Nigeria,
Oman, Pakistan, the Philippines, Poland, Qatar, Syria, the German Demo-
cratic Republic, Roumania, Singapore, Somalia, Sri Lanka, Czechoslovakia,
Thailand, the USS.R. and Yugoslavia, the band 400.05 - 401 MHz is also
allocated to the fixed and mobile services on a primary basis.

Additional allocation: in Canada, the bands 405.5-406 MHz and
406.1 - 410 MHz sare also allocated to the mobile-satellite, except aeronautical
mobile-satellite, service (Earth-to-space), on a primary basis, subject to agree-
ment obtained under the procedure set forth in Article 14.

The use of the band 406 - 406.1 MHz by the mobile-satellite service is
limited to low power satellite emergency position-indicating radiobeacons (see
also Articles 38 and N 38).

Any emission capable of causing harmful interference to the authorized
uses of the band 406 - 406.1 MHz is prohibited.
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659

660A

Additional allocation: in Angola, Bulgarid, Cameroon, the Congo, Gabon,
Hungary, Mali, Mongolia, Niger, Poland, the German Democratic Republic,
Roumania, Rwanda, Chad, Czechoslovakia and the USSR, the
band 430 - 440 MHz is also allocated to the fixed service on a primary basis.

Different category of service: in Argentina, Colombia, Costa Rica, Cuba,
Guyana, Honduras, Panama and Venczucla, the allocation of the band
430 - 440 MHz to the amateur service is on a primary basis (see No. 425).

Additional allocation: in Mexico, the bands 430-435 MHz and

Mok-87 438 - 440 MHz are also allocated on a primary basis to the land mobile service,

661

662

subject to agreement obtained under the procedure set forth in Article 14,

In Region 1, except in the countries mentioned in No. 662, the band
433.05 - 434.79 MHz (centre frequency 433.92 MHz) is designated for indus-
trial, scientific and medical (ISM)} applications. The use of this frequency band
for 1SM applications shall be subject 1o special authorization by the adminis-
tration concerned, in agreement with other administrations whose radiocom-
munication services might be affected. In applying this provision, administra-
tions shall have due regard to the latest relevant CCIR Recornmendations.

In the Federal Republic of Germany, Austria, Liechtenstein, Portugal,
Switzerland and Yugoslavia, the band 433.05-434.79 MHz (centre fre-
quency 433.92 MHz) is designated for industrial, scientific and medicat (1SM)
applications. Radiocommunication services of these countries operating within
this band must accept harmful interference which may be caused by these
applications. ISM equipment operating in this band is subject to the provisions
of No. 1815,

Additional allocation: in Brazil, France and the French Overseas Depart-
ments in Region 2, and India, the band 433.75 - 434.25 MHz is also allocated
to the space operation service (Earth-to-space) on a primary basis until
1 January 1990, subject to agreement obtained under the procedure set forth in
Article 14. After 1 January 1990, the band 433.75 - 434,25 MHz will be allo-
cated in the same countries to the same service on a secondary basis.

In the bands 435-438 MHz, 1260-1270 MHz, 2400-2450 MHz,
3400-3410 MHz (in Regions 2 and 3 only} and 5650-5670 MHz, the
amateur-satellite service may operate subject to not causing harmful interfer-
ence to other services operating in accordance with the Table (see No. 435).
Administrations authorizing such use shall ensure that any harmful interfer-
ence caused by emissions from a station in the amateur-satellite service is
immediately eliminated in accordance with the provisions of No. 2741. The
use of the bands 1 260-1270 MHz and 5650-5670 MHz by the amateur-
satellite service is limited to the Earth-to-space direction.

667

670

N

672

RR8-81

Additional allocation: in Austria, the band 438 - 440 MHz is also allocated
to the fixed and mobile, except aeronautical mobile, services on a primary
basis.

Additional allocation: in Canada, New Zealand and Papua New Guinea,
the band 440 - 450 MHz is also allocated to the amateur service on a secondary
basis.

Different category of service: in Canada, the allocation of the band
440 - 450 MHz to the radiolocation service is on a primary basis (sce No. 425).

Subject to agreement obtained under the procedure set forth in Article 14,
the band 449.75 - 450,25 MHz may be used for the space operation service
(Earth-to-space) and the space research service (Earth-to-space}.

In the mmaritime mobile service, the frequencies 457525 MHz,
457,550 MHz, 457.575 MHz, 467.525 MHz, 467.550 MHz and 467.575 MHz
may be used by on-board communication stations. The use of these frequencies
in territorial waters may be subject to the national regulations of the
administration concerned. The characteristics of the equipment used shall
conform to those specified in Appendix 20.

In the territorial waters of Canada, the United States and the Philippines,
the preferred frequencies for use by on-board communication stations shall be
457.525 MHz, 457.550 MHz, 457.575 MHz and 457.600 MHz paired, respec-
tively, with 467.750 MHz, 467.775 MHz, 467.800 MHz and 467.825 MHz. The
characteristics of the equipment used shall conform to those specified in
Appendix 20.

Earth exploration-satellite service applications, other than the meteorologi-
cal-satellite service, may also be used in the bands 460-470 MHz and
1690-1710 MHz for space-to-Earth transmissions subject to mot causing
harmful interference to stations operating in accordance with the Table.

Different category of service: in Afghanistan, Bulgaria, China, Cuba,
Hungary, Japan, Mongolia, Poland, Czechoslovakia and the U.S.S.R., the
allocation of the band 460 - 470 MHz to the meteorological-satellite service
(space-to-Earth) is on a primary basis (sce No. 425} and is subject to agreement
obtained under the procedure set forth in Article 14.
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679  Additional allocation; in India, the band 549.75 - 550.25 MHz is also aliocated
to the space operation service (space-to-Earth) on a secondary basis.

680* and 681 SUP

Mob-87

682 Additional allocation: in France and Italy, the band 582 - 606 MHz is also
allocated to the radionavigation service on a permitted basis until
1 January 1990.

683 Additional allocation: in Oman, the band 582 - 606 MHz is also allocated to

the radionavigation service on a secondary basis.

684 Additional allocation: in lIsrael, Libya, Syria and Sudan, the band
582 - 790 MHz is also allocated to the fixed and mobile, except acronautical
mobile, services on a secondary basis.

685 Additional allocation: in Denmark and Kuwait, the band 590 - 598 MHz is
also allocated to the acronautical radionavigation service on a primary basis
until 1 January 1995.

686 Additional allocation: in the United Kingdom, the band 590 - 598 MHz is
also allocated to the aeronautical radionavigation service on a primary basis.
All new assignments to stations in the aeronautical radionavigation service,
including those transferred from the adjacent bands, shall be subject to
coordination with the Administrations of the following countries: the Federal
Republic of Germany, Belgium, Denmark, Spain, France, Ireland, Luxem-
bourg, Morocco, Norway and the Netherlands.

686A Additional allocation: in the United Kingdom, the band 598 - 606 MHz is

Mob-87 also allocated to the aeronautical radionavigation service on a primary basis
until 31 December 1994, All new assignments to stations in the aeronautical
radionavigation service in this band are subject to the agreement of the
Administrations of the following countries: the Federal Republic of Germany,
Belgium, Denmark, Spain, France, Ireland, Luxembourg, Morocco, Norway
and the Netherlands.

687 Additional allocation: in the African Broadcasting Area (se¢ Nos. 400
to 403), the band 606 - 614 MHz is also allocated to the radio astronomy
service on a permitted basis.

* Note by the General Secretoriar: This note has been renumbered 686A, to
preserve the chronological order.

683

691

692

692A
Mob-87

693

RR8-85

Additional allocation: in China, the band 606 - 614 MHz is also altocated to
the radio astronomy service on a primary basis.

In Region 1, except in the African Broadcasting Area (see Nos. 400 to 403),
and in Region 3, the band 608 - 614 MHz is also allocated to the radio
astronomy service on a secondary basis. In making assignments to stations to
other services to which the band is allocated, administrations are urged to take
all practicable steps to protect the radio astronomy service from harmful
interference. Emissions from space or airborne stations can be particularly
serious sources of interference to the radio astronomy service (see Nos. 343
and 344 and Article 36).

Additional aflocation: in India, the band 608 - 614 MHz is also allocated to
the radio astronomy service on a primary basis.

Additional allocation: in New Zealand, the band 610-620 MHz is also
allocated to the amateur service on a secondary basis.

Different category of service: in Costa Rica, El Salvador and Honduras, the
allocation of the band 614 - 806 MHz to the fixed service is on a primary basis
(see No. 425), subject to agreement obtained under the procedure set forth in
Article 14.

Additional allocation: in Cuba, the band 614 - 890 MHz is aiso allocated 1o
the radionavigation service on a primary basis, subject to agreement obtained
under the procedure set forth in Article 14.

Within the frequency band 620 - 790 MHz, assignments may be made to
television stations using frequency modulation in the broadcasting-satellite
service subject to agreement between the administrations concerned and those
having services, operating in accordance with the Table, which may be affected
(see Resolutions 33 and 507). Such stations shall not produce a power flux-
density in excess of the value -129 dB {W/m?) for angles of arrival less than
20° (sec Recommendation 705) within the territories of other countries without
the consent of the administrations of those countries.

Additional allocation: in Bulgaria, Hungary, Mongolia, Poland, the
German Democratic Republic, Roumania, Czechoslovakia and the U.S.S.R.,
the band 645 - 862 MHz is also allocated to the aeronautical radionavigation
service on a permitted basis.

Alternative allocarion: in Spain and France, the band 790 - 830 MHz is
allocated to the broadcasting service on a primary basis.
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MHz
890 — 1240

Allocation to Services

BROADCASTING 703
Radiolocation

Radiolocation

TO4A 705

902 - 928
FIXED
Amateur

Mobile except
aeronautical mobile

Radiolocation

705 7Q7 707A

928 — 942
FIXED

MOBILE except
aeronautical mobile

Radiolocation

Region 1 Region 2 Region 3
890 — 942 890 — 902 8§90 — 942
FIXED FIXED FIXED
MOBILE except MOBILE except MOBILE
aeronautical mobiie aeronautical mobile BROADCASTING

Radiolocation

704 705 706
942 — 960 942 — 960 942 — %0
FIXED FIXED FIXED
MOBILE except Mobile MOBILE
aeronautical mobile
BROADCASTING 703 BROADCASTING
704 708 701
960 — 1215 AERONAUTICAL RADIONAVIGATION
709
1215 — 1240 RADIOLOCATION

RADIONAVIGATION-SATELLITE

{space-to-Earth) 710
711 7tz T12A M3

To4A

RR8-89

Additional allocation: in Brazil, Canada and the United States of America,

Mob-87 the band 890 - 896 MHz is also allocated to the mobile-satellite service on a

705

706

707

707A

primary basis. The use of this service is intended for operation within national
boundaries and subject to agreement obtained under the procedure set forth in
Article 14. In seeking such agreement, appropriate protection shall be afforded
to services operating in accordance with the Table.

Different category of service: in the United States, the allocation of the
band 890 - 942 MHz to the radiolocation service is on a primary basis (se¢
No. 425) and subject to agreement obtained under the procedure set forth in
Article 14.

Different category of service: in Australia, the allocation of the band
890 - 942 MHz to the radiclocation service is on a primary basis (see No. 425).

In Region 2, the band 902-928 MHz (centre frequency 915 MHz) is
designated for industrial, scientific and medical (ISM) applications. Radiocom-
munication services operating within this band must accept harmful interfer-
ence which may be caused by these applications. ISM equipment operating in
this band is subject to the provisions of No. 1815.

Different category of service: in Chile, the band 903 - 905 MHz is allocated

Mob-87 to the mobile, except aeronautical mobile, service on a primary basis and is

708

709

710

711

subject to agreement obtained under the procedure set forth in Article 14.

Different category of service: in the United States, the allocation of the
bands 942 - 947 MHz and 952 - 960 MHz to the mobile service is on a primary
basis (see No. 425) and subject to agreement obtained uader the procedure set
forth in Article 14.

The band 960 - 1 215 MHz is reserved on a worldwide basis for the use and
development of airtbome electronic aids to air navigation and any directly
associated ground-based facilities.

Use of the radionavigation-satellite service in the band 1 215- 1 260 MHz
shall be subject to the condition that no harmful interference is caused to the
radionavigation service authorized under No. 712

Additional allocation: in Afghanistan, Angola, Saudi Arabia, Bahrain,
Bangladesh, Cameroon, China, the United Arab Emirates, Ethiopia, Guinea,
Guyana, India, Indonesia, Iran, lraq, Israel, Japan, Jordan, Kuwait, the
Lebanon, Libya, Malawi, Morocco, Mozambique, Nepal, Nigeria, Oman,
Pakistan, the Philippines, Qatar, Syria, Somalia, Sudan, Sri Lanka, Chad,
Thailand, Togo and Yemen (P.D.R. of), the band 1215 -1 300 MHz is alse
allocated to the fixed and mobile services on a primary basis.
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714

715

716

717

718

719

720

1

722

Additional allocation: in Canada and the United States, the bands
1 240 -1 300 MHz and 1 350 - 1 370 MHz are also allocated to the aeronautical
radionavigation service on a primary basis.

Additional allocation: in Indonesia, the band 1 300-1 350 MHz is also
allocated to the fixed and mobile services on a primary basis.

Alternative allocation: in Ireland and the United Kingdom, the band
1 300 - 1 350 MHz is allocated to the radiclocation service on a primary basis.

The use of the bands 1300-1350 MHz, 2700-2900 MHz and
9 000 - 9 200 MHz by the aeronautical radionavigation service is restricted to
ground-based radars and to associated airborne transponders which transmit
only on frequencies in these bands and only when actuated by radars operating
in the same band.

In making assignments to stations of other services, administrations are
urged to take all practicable steps to protect the spectral line observations of
the radic astronomy service from harmful interference in the band
1330 - 1 400 MHz. Emissions from space or airborne stations can be particu-
larly serious sources of interference to the radio astronomy service (see
Nos. 343 and 344 and Article 36).

In Bulgaria, Hungaty, Mongolia, Poland, the German Democratic Repub-
lic, Roumania, Czechoslovakia and the U.S.S.R., the existing installations of
the radionavigation service may continue to operate in the band
1 350 - { 400 MHz.

The bands 1370-1400 MHz, 2 640-2 655 MHz, 4950 -4 990 MHz and
15.20- 15.35 GHz are also allocated to the space research (passive) and earth
exploration-satellite (passive) services on a secondary basis.

All emissions in the band 1400 - 1 427 MHz are prohibited.

In the bands 1 400 - 1 727 MHz, 101 - 120 GHz and 197 - 220 GHz, passive
research is being conducted by some countries in a programme for the search
for intentional emissions of extra-terrestrial origin.

RR$-93
MH:z
1429 - 1533
Allocation to Services
Region 1 Region 2 Region 3
1429 — 1525 1428 - 1528
FIXED FIXED
MOBILE except MOBILE 723
aeronautical mobile
722 722
1525 - 1530 1525 - 1530 1525 - 1530
SPACE OPERATION SPACE CPERATION SPACE OPERATION
(space-to-Earth) (space-to-Earth) (space-to-Earth)
FIXED Earth Exploration-Satellite FIXED
Earth Exploration-Satellite Fixed Earth Exploration-Satellite
Mobile except Mobile 723 Mobile 723 724
aercnautical mobile 724
722 7125 722 123A 722
153 — 1533 1530 - 1533
SPACE OPERATION SPACE OPERATION
(space-to-Earth) (space-to-Earth)
MARITIME MARITIME MOBILE-SATELLITE
MOBILE-SATELLITE (space-to-Earth)
{space-to-Earth)
LAND MOBILE- LAND MOBILE-SATELLITE
SATELLITE (space-to-Earth)
{space-to-Earth)
Earth Exploration-Satellite Earth Exploration-Satellite
Fixed Fixed
Mobile except aeronautical Mobile 723

mobile

T2 726 T26A

722 726 T26A
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RR8-96

7268
Mob-87

727

T27A
Mob-87

728*
Mob-87

729
Mob-87

TI9A
Mob-87

730

730A
Mob-87

The use of the bands 1533-1544 MHz, 16265-1631.5 MHz and
1 634.5 - 1 645.5 MHz by the land mobile-satellite service is limited to non-
speech low bit-rate data transmissions.

Additional allocation: In Afghanistan, Saudi Arabia, Bahrain, Bangladesh,
the Congo, Egypt, the United Arab Emirates, Ethiopia, Iran, Iraq, Israel,
Jordan, Kuwait, the Lebanon, Maita, Moroceo, Niger, Oman, Pakistan, Qatar,
Syria, Somalia, Sudan, Sri Lanka, Chad, Thailand, Togo, Yemen (P.D.R. of)
and Zambia, the bands 1540 - 1 645.5 MHz and 1 646.5 - 1 660 MHz are also
allocated to the fixed service on a secondary basis.

The use of the band 1544 -1545 MHz by the mobile-satellite service
(space-to-Earth) is limited to distress and safety communications (sec
Article N 38).

SUP

Transmissions in the band 1 545 - 1 555 MHz from terrestrial aeronautical
stations directly to aircraft stations, or between aircraft stations, in the
aeronautical mobile (R) service are also authorized when such transmissions
are used to extend or supplement the satellite-to-aircraft links.

Notwith: 'anding any other provisions of the Radio Regulations relating to
restrictions in the use of the bands allocated to the aeronautical mobile-satellite
(R) service for public correspondence, the bands 1545-1 555 MHz and
1 646.5 - 1 656.5 MHz may be authorized by administrations for public corre-
spondence Wwith aircraft earth stations. Such communications must cease
immediately, if necessary, to permit transmission of messages with priority 1
to 6 in Article 51,

Additional allocation: m the Federal Republic of Germany, Austria,
Bulgaria, Cameroon, Guinea, Hungary, Indonesia, Libya, Mali, Mongolia,
Nigeria, Poland, the German Democratic Republic, Roumania, Senecgal,
Czechoslovakia and the USSR, the bands 1550-16455 MHz and
1 646.5 - 1 660 MHz are also aliocated to the fixed service on a primary basis.

In the bands 1 555-1 559 MHz and 1656.5 - 1 660.5 MHz administrations
may also authorize aircraft earth stations and ship earth stations to communi-
cate with space stations in the land mobile-satellite service (see Resolution 208
(Mob-87)).

* Note by the General Secretariat: This note has been renumbered 734B, to
preserve the chronological order.

EE) |
Mab-87

TIIA
Mob-87

731B
Mob-87

731C
Mob-87

731D
Mob-87

RR3-97

Alternative aflocation: in Sweden, the band 1 590 - 1 626.5 MHz is allocated
to the aeronautical radionavigation service on a primary basis.

In Region 1, stations of the aeronautical mobile service using the bands
1593-1594 MHz and 1 625.5 - 1626.5 MHz shall not claim protection from,
or cause harmful interference to, stations of the acronautical radionavigation
and radionavigation-satellite services, as applicable.

Additional allocation: the bands 1593-1594 MHz and 16255-
1626.5 MHz are also allocated to the aeronautical mobile service in Region 1
(cxcept in Syria and Tunisia) on a primary basis, and in Regions 2 and 3 (and
in Syria and Tunisia) on a secondary basis. The use of these bands in the
aeronautical mobile service is limited to public correspondence with aircraft
(see Recommendation 408 (Mob-87)). The use of the band 1 593 - 1594 MHz is
limited to transmissions from aeronautical stations and the use of the band
1625.5- 1 626.5 MHz is limited to transmissions from aircraft stations.

Different category of service: the bands listed in No. 731B are allocated,
subject to agreement obtained in accordance with the procedures set forth in
Article 14, to the acronautical mobile service on a primary basis in Greenland,
the French Overseas Territories in Regions 2 and 3, Bermuda, British Virgin
Islands, Cayman Islands, Montserrat and Pitcairn Island (see Recommenda-
tion 408 (Mob-87)).

In Region 1, stations of the aeronautical mobile service using the bands
1593 - 1 594 MHz and 1 625.5 - 1 626.5 MHz shall not cause harmful interfer-
ence to stations of the fixed service operating in the countries listed in No. 730.
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RR8-100

TMA Land earth stations and ship carth stations in the mobile-satellite service

+Meb87 operating in the bands 1 631.5- 1 634.5 MHz and 1 656.5 - 1 660 MHz shall not

cause harmfil interference to the stations in the fixed service operating in the
countries listed in No. 730.

734B The use of the band 16455 - 1 646.5 MHz by the mobile-satellite service
Mos-#7 (Earth-to-space) and for inter-satellite links is limited to distress and safety
communications (see Article N 38).

735 Transmissions in the band 1646.5- 1 656.5 MHz from aircraft stations in

Mob-87 the aeronautical mobile (R) service directly to terrestrial aeronautical stations,
or between aircraft stations, are also authorized when such transmissions are
used to extend or supplement the aircraft-to-satellite links.

MHz
1660 - 1700

RR8-101

Allocation to Services

Region 1

Region 2 Region 3

1 660 — 1 660.5

RADIO ASTRONOMY
LAND MOBILE-SATELLITE (Earth-to-space}

722 726A TI0A 736

1660.5 — 1 668.4

RADIO ASTRONOMY

SPACE RESEARCH (passive)
Fixed

Mobile except acronautical mobile

722 736 737 738 739

16684 — 1670 METEOROLOGICAL AIDS
FIXED
MOBILE except acronautical mobile
RADIO ASTRONOMY
722 736
1670 — 1690 METEQROLOGICAL AIDS
FIXED
METEQOROLOGICAL-SATELLITE (space-to-Earth)
MOBILE except acronautical mobile
722
169 — 1700 169 - 1700
METEOROLOGICAL METEOROLOGICAL AIDS
AIDS
METEOROLOGICAL- METEOROLOGICAL-SATELLITE
SATELLITE (space-to-Earth)
(space-to-Earth)
Fixed

Mobile except
aeronautical mobile

671 722 741

671 722 740 742
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748 Additional allscation: in India, Indonesia, Japan and Thailand, the band
1770-1°710MHz is also allocated 10 the spacc research service (space-to-
Eaarh)on a primary basis.

T4E A Different category of service: in the Federal Republic of Germany, Austria,

Mew-81 De=tmark, Finland, Israel, Norway, the Netherlands, the United Kingdom,
Svwiterlarad and Syria, in the band | 700 - 2450 MHz, in Sweden in the bands
1#0.-1710MHz and 2290-2450 MHz and in Yugoslavia in the band
1300-2 450 MHz, the allocation to the land mobile service is on a primary
bazsis (see  No. 425), subject to agreement obtained under the procedure set
forrth in A rticle 14.

T4 The band 1 718.8 - 1 722.2 MHz is also allocated to the radio astronomy
#rViee on 2 secondary basis for spectral line observations. In making
iss-igiments to stations of other services to which the band is allocated,
admrmicistrations are urged 10 take all practicable steps to protect the radio
astHonomy service from harmful interference. Emissions from space or air-
bomrne stations can be particularly serious sources of interference to the radio
astaonomy service (see Nos. 343 and 344 and Article 36).

745 Subject 10 agreement obtained under the procedure set forth in Article 14
ancd baving particular regard 10 tropospheric scatter systems, the band
1750-1850 MHz may also be used for space operation {Earth-to-space)} and
spamce esearch (Earth-to-space) services in Region 2, in Afghanistan, Australia,
Inclia, Ind 0nesia, Japan and Thailand.

746 Additiond allocation: in Bulgaria, Cuba, Hungary, Mali, Mongolia,
Pol and, the German Democratic Republic, Roumania, Czechoslovakia and the
USSR, the band 1770 -1 790 MHz is also allocated to the meteorological-
utellite service on a primary basis, subject to agreement obtained under the
pro=cedure set forth in Article 14,

747 Subject to agreement obtained under the procedure set forth in Article 14,
the band 2 025-2 110 MHz may also be used for Earth-to-space and space-to-
ipa <t transmissions in the space research, space operation and earth explora-
fiora-satellite services. The services using space-to-space {ransmissions shall
spe=tate in  accordance with the provisions of Nos. 2587 to 2860 and shall not
wau st harmful interference to the other space services.

748 Subject to agreement obtained under the procedure set forth in Article 14,
the band 2 110- 2 120 MBz may also be used for Earth-to-space transmissions
in tAhe space research (deep space) service.

749

750

751

752

RR8-105

Subject to agreement obtained under the procedure set forth in Article 14,
the band 2 110- 2 120 MHz may also be used in Japan for the space research
(Earth-to-space) and space operation (Earth-to-space) services unti
31 December 1990.

Subject to agreement obtained under the procedure set forth in Article 14,

- the band 2 200 - 2 290 MHz may also be used for space-to-Earth and space-to-

space transmissions in the space research, space operations and earth explora-
tion-satellite services. These services shall operate in accordance with the
provisions of Nos. 2557 to 2560; the space-to-space transmissions shall not
cause harmful interference to the other space services.

In Australia, the United States and Papua New Guinea, the use of the band
2310- 2390 MHz by the acronautical mobile service for telemetry has priority
over other uses by the mobile services,

The band 2 400 - 2 500 MHz (centre frequency 2 450 MHz) is designated for
industrial, scientific and medical (ISM) applications. Radio services operating
within this band must accept harmful interference which may be caused by
these applications. ISM equipment operating in this band is subject to the
provisions of No. 1815,
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756

757

758

759

760

761

762

763

764

Additional allocation: in the United Kingdom, the band 2 500 -2 600 MHz
is also allocated to the radiolocation service on a sccondary basis.

The use bf the band 2 500 - 2 690 MHz by the broadcasting-satellite service
is limited to naticnal and regional systems for community reception and such
use shall be subject to agreement obtained under the procedure set forth in
Article 14. The power flux-density at the Earth’s surface shall not exceed the
values given in Nos. 2561 to 2564.

Alternative allocation: in the Federal Republic of Germany and Greece, the
band 2 500 - 2 630 MHz is allocated to the fixed service on a primary basis.

Alternative allocation: in Bulgaria and the US.S.R., the band 2 500-
2 690 MHz is allocated to the fixed and mobile, except aeronautical mobile,
services on a primary basis.

In the design of systems in the broadcasting-satellite service in the bands
between 2 500 MHz and 2690 MHz, administrations are urged to take ail
necessary steps to protect the radio astronomy service in the band 2690 -
2700 MHz.

The use of the bands 2 500 - 2 690 MHz in Region 2 and 2 500 - 2 535 MHz
and 2 655 - 2690 MHz in Region 3 by the fixed-satellite service is limited to
national and regional systems; such use shall be subject to agrecment obtained
under the procedure set forth in Article 14, giving particular attention to the
broadcasting-satellite service in Region 1. In the direction space-to-Earth, the
power flux-density at the Earth’s surface shall not exceed the values given in
Nos. 2561 to 2564

Administrations shall make all practicable efforts to avoid developing new
tropospheric scatter systems in the band 2 500 - 2690 MHz.

Subject to agreement obtained under the procedure set forth in Article 14,
the band 2 500- 2690 MHz may be used for tropospheric scatter systems in
Region 1.

When planning new tropospheric scatter radio-relay links in the band
2500 - 2 690 MHz, all possible measures shall be taken to avoid directing the
antennae of these links towards the geostationary-satellite orbit.

RR8-109
MHz
2655 — 3300
Allocation to Services

Region 1 Region 2 Region 3
2655 — 269 2655 - 1690 2655 -2690
FIXED 1762 763 764 FIXED 762 764 FIXED 762 764
MOBILE except FIXED-SATELLITE FIXED-SATELLITE

aeronautical mobile

BROADCASTING-
SATELLITE 757 760

Earth Exploration-Sateilite
(passive)
Radio Astronomy

Space Research (passive)

158 759 765

(Earth-to-space)

(Earth-to-space) 76t
(space-to-Earth) 761

MOBILE except MOBILE except
aeronautical mobiie aeronautical mobile
BROADCASTING- BROADCASTING-

SATELLITE 757 760 SATELLITE 757 760

Earth Exploration-Satellite Earth Exploration-Satellite
(passive) (passive)

Radio Astronomy Radic Astronomy

Space Research (passive) Space Research (passive)

765 765 766

2690 — 2700

EARTH EXPLORATION-SATELLITE {passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive)

767 768 769

2700 ~ 1900

AERONAUTICAL RADIONAVIGATION 717
Radiolocation

770 ™

2900 — 310

RADIONAVIGATION 773
Radiolocation

772 TI5A

3100 — 330

RADIOLOCATION

713 177 718
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RRB-112
MH:
3300 — 4500
Allocation to Services
Region 1 Region 2 Region 3
3300 — 3400 3300 — 3 400 3300 - 3400
RADIOLOCATION RADIOLOCATION RADIOLCCATION
Amateur Amateur
Fixed
Mobile
778 7719 TR0 718 780 718 718
3400 — 3600 3400 — 3300
FIXED FIXED
FIXED SATELLITE FIXED SATELLITE (space-to-Earth}
{space-to-Earth) Amateur
Mobile Mobile
Radiolocation Radiolocation 784
664 783
781 782 785
3500 - 3700
3600 — 4200 FIXED
FIXED FIXED-SATELLITE (space-to-Earth)
_umxmc-mb._.mr_w:m MOBILE except aeronautical mobile
(space-to-Earth) Radiolocation 734
Mobile
786
3700 — 4 200
FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE except aeronautical mobile
787
4200 — 4 400 AERONAUTICAL RADIONAVIGATION 789
788 790 791
4 400 — 4500 FIXED
MOBILE

79

780

781

781

783

784

785

RR8-113

Additional allocation: in Afghanistan, Saudi Arabia, Bahrain, Bangladesh,
China, the Congo, the United Arab Emirates, India, Indonesia, Iran, Iraq,
Israel, Japan, Kuwait, the Lebanon, Libya, Malaysia, Oman, Pakistan, Qatar,
Syria, Singapore, Sri Lanka and Thailand, the band 3 300 - 3 400 MHz is also
allocated to the fixed and mobile services on a primary basis. The countries
bordering the Mediterranean shail not claim protection for their fixed and
mobile services from the radiolocation service.

Additional allocation: in Bulgaria, Cuba, Hungary, Mongolia, Poland, the
German Democratic Republic, Roumania, Czechoslovakia and the US.S.R,,
the band 3 300 - 3 400 MHz is also allocated to the radionavigation service on
a primary basis.

Additional allocation. in the Federal Republic of Germany, Israel, Nigeria
and the United Kingdom, the band 3 400 - 3 475 MHz is also allocated to the
amateur service on a secondary basis.

Different category of service: in Austria, the allocation of the band
3400-3 500 MHz to the radiolocation service is on a primary basis (see
No. 425), subject to the agreement of the Administrations of the following
countries: Hungary, Italy, the German Democratic Republic, Czechoslovakia
and Yugoslavia, Such use is limited to ground-based stations. However, this
Administration is urged to cease operations by 1985. After this date, this
Administration shall take all practicable steps to protect the fixed-satellite
service and coordination requirements shall not be imposed on the fixed-
satellite service.

Different category of service: in Indonesia, Japan, Pakistan and Thailand,
the allocation of the band 3 400 - 3 500 MHz to the mobile, except aeronauticaj
mobile, service is on a primary basis (see No. 425),

In Regions 2 and 3, in the band 3 400 - 3 600 MHz the radiolocation service
is allocated on a primary basis. However, all administrations operating
radiolocation systems in this band are urged to cease operations by 1985.
Thereafter, administrations shall take all practicable steps to protect the
fixed-satellite service and coordination requirements shall not be imposed on
the fixed-satellite service.

In Denmark, Norway and the United Kingdom, the fixed, radiolocation
and fixed-satellite services operate on a basis of equality of rights in the band
3 400 - 3 600 MHz. However, these Administrations operating radiolocation
systems in this band are urged to cease operations by 1985. After this date,
these Administrations shall take all practicable steps to protect the fixed-
satellite service and coordination requirements shall not be imposed on the
fixed-satellite service.
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The use of the bands 43500-4800 MHz, 6725-7025 MHz, 10.7-
10.95 GHz, 11.2 - 11.45 GHz and 12.75- 13.25 GHz by the fixed-satellite ser-
vice shall be in accordance with the provisions of Appendix 30B.

In the bands 4 825 - 4 835 MHz and 4 950- 4 990 MHz, the allocation to the
mobile service is restricted to the mobile, except aeronautical mobile, service.

Different category of service: in Argentina, Australia and Canada, the
allocation of the bands 4 825 - 4 835 MHz and 4 950 - 4 990 MHz to the radio
astronomy service is on a primary basis (sec¢ No. 425). In making assignments
to stations of other services to which these bands are allocated, administrations
are urged to take all practicable steps to protect the radio astronomy service
from harmful interference. Emissions from space or airborne stations can be
particularly serious sources of interference to the radio astronomy service (see
Nos. 343 and 344 and Article 36).

In making assignments to stations of other services to which the band
4 990 - 5 000 MHz is allocated, administrations are urged to take all practicable
steps to protect the radio astronomy service from harmful F»o&anong.
Emissions from space or airborne stations can be particularly serious sources
of interference to the radio astronomy service (see Nos. 343 and 344 and
Article 36). -

The band 5000-5250 MHz is to be used for the operation of the
international standard system (microwave landing system) for precision
approach and landing. The requirements of this system shall take precedence
over other uses of this band,

The bands 5 000 - 5 250 MHz and 15.4-15.7 GHz are also allocated to the
fixed-satellite service and the inter-satellite service, for connection between one
or more ¢arth stations at specified fixed points on the Earth and space stations,
when these services are used in conjunction with the aecronautical radionaviga-
tion and/or aeronautical mobile (R) service. Such use shall be subject to
agreement obtained under the procedure set forth in Article 14.

Additional allocation: in the countries listed in Nos. 733B and 753C, and
subject to agreement obtained under the procedure set forth in Article 14, the
band 5150-5216 MHz is also allocated to the radiodetermination-satellite
service (space-to-Earth) on a primary basis. In Region 2, the band is also
aliocated to the radiodetermination-satellite service (space-to-Earth) on a
primary basis. In Regions 1 and 3, except those countries listed in Nos. 733B

Mob-#7

798

799

RR8-117

and 753C, the band is also allocated to the radiodetermination-satellite service
(space-to-Earth) on a secondary basis. The use by the radiodetermination-
satellite service is limited to feeder links in conjunction with the radiodeter-
mination-satellite service operating in the bands 1 610 - 1626.5 MHz and/or
2 483.5 - 2 500 MHz. The total power flux-density at the Earth's surface shall in
no case exceed — 159 dBW./m? in any 4 kHz band for all angles of arrival.

Additional allocation: in the Federal Republic of Germany, Austria,
Denmark, Spain, France, Finland, Israel, Italy, Jordan, Morocco, Norway, the
Netherlands, Pakistan, the United Kingdom, Sweden, Switzerland, Syria and
Tunisia, the band 5 150- 5 250 MHz is also allocated to the mobile service, on
a primary basis, subject to the agreement obtained under the procedure set
forth in Article 14.

Additional allocation: in Austria, Bulgaria, Hungary, Libya, Mongolia,
Poland, the German Democratic Republic, Roumania, Czechoslovakia and the
U.S.S.R., the band 5250 -5 350 MHz is also allocated to the radionavigation
service on a primary basis.

The use of the band 5 350 - 5 470 MHz by the aeronautical radionavigation
service is limited to airborne radars and associated airborne beacons.
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In the band 6 425 - 7 075 MHz, passive microwave sensor measurements are
carried out over the oceans. In the band 7 075 - 7 250 MHz, passive microwave
sensor measurements are carried out. Administrations should bear in mind the
needs of the earth exploration-satellite (passive) and space research (passive)
services in their future planning of this band.

Subject to agreement obtained under the procedure set forth in Article 14,
in Region 2, the band 7125-7155 MHz may be used for Earth-to-space
transmissions in the space operation service.

Subject to agreement obtained under the procedure set forth in Article 14,
the band 7145-7 235 MHz may be used for Earth-to-space transmissions in
the space research service. The use of the band 7 145 - 7 190 MHz is restricted
to deep space: no emissions to decp space shall be effected in the band
7 190-7 235 MHz.

RRg-121

MHz
7250 — 8175
Allocation to Services
Region 1 Region 2 Region 3
7250 — 7300 FIXED
FIXED-SATELLITE (space-to-Earth)
MOBLILE
812
7300 — 7450 FIXED
FIXED-SATELLITE (space-te-Earth)
MOBILE except aeronautical mobile
812
7450 — 7 5% FIXED
FIXED-SATELLITE (space-to-Earth)
METEOROLOGICAL-SATELLITE (space-to-Earth)
MOBILE except acronautical mobile
755 - 77%0 FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE except a¢ronautical mobile
7750 ~ 7 900 FIXED
MOBILE except aeronautical mobile
7906 — 8 025 FIXED
FIXED-SATELLITE (Earth-to-space)
MOBILE
812
8025 — 8175 8025 — 8175 8028 - 8178
FIXED EARTH EXPLORATION- FIXED
SATELLITE
(space-to-Earth)
FIXED-SATELLITE FIXED FIXED-SATELLITE
(Earth-to-space) (Earth-to-space}
MOBILE FIXED-SATELLITE MOBILE
(Earth-to-space}
Earth Exploration-Satellite MOBILE 814 Earth Exploration-Satellite
(space-to-Earth) (space-to-Earth)
813 815 813 BIS

S
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In the space research service, the use of the band 8 400 - 8 450 MHz is
limited to deep space,

Different category of service: in Belgium, Israel, Luxembourg, Malaysia,
Singapore and Sri Lanka, the allocation of the band 8 400 - 8 500 MHz to the
space research service is on a secondary basis (see No. 424),

Alternative allocation: in the United Kingdom, the band 8§ 400 - 8 500 MHz
is allocated to the radiolocation and space research services on a primary basis.

Additional allocation: in Saudi Arabia, Bahrain, Bangladesh, Burundi,
Cameroon, China, the Congo, Costa Rica, Egypt, the United Arab Emirates
Gabon, Guinea, Guyana, Indonesia, Iran, Iraq, lIsrael, Jamaica, Kuwait,
Libya, Malaysia, Mali, Morocco, Mauritania, Nepal, Niger, Nigeria, Oman,
Pakistan, Qatar, Syria, Senegal, Singapore, Somalia, Sri Lanka, Tanzania,
Chad, Thailand, Togo and Tunisia, the band & 500-8 750 MHz is also
allocated to the fixed and mobile services on a primary basis.

Additional allocation: in Bulgaria, Hungary, Mongolia, Poland, the
German Democratic Republic, Roumania, Czechoslovakia and the U.S.S.R.,
the band 8 500 - 8 750 MHz is also allocated to the land mobile and radionavi-
gation services on a primary basis.

MHz
8750 — 10 000

RR8-125

Allocation to Services

Region 1

Region 2 Region 3

8750 — 8850

RADIOLGCATION
AERONAUTICAL RADIONAVIGATION 821

822

8 850 — 9 000

RADIOLOCATION
MARITIME RADIONAVIGATION 823

824

9000 — 9200

AERONAUTICAL RADIONAVIGATION 717
Radiolocation

822

9200 — 9300

RADIOLOCATION
MARITIME RADIONAVIGATION 823

824 B24A

9300 - 9500

RADIONAVIGATION 825A
Radiolocation

TI5A B824A 825

9 500 — 9800

RADIOLOCATION
RADIONAVIGATION

3

9 860 — 10 000

RADIOLOCATION
Fixed

826 827 823
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Additional allocation: in Costa Rica, Ecuador, Guatemala and Honduras,
the band 10 - 10.45 GHz is also allocated to the fixed and mobile services on a
primary basis.

Additional allocation - in the Federal Republic of Germany, Angola, China,
Ecuador, Spain, Japan, Kenya, Morocco, Nigeria, Sweden, Tanzania and
Thailand, the band 10.45 - 10.5 GHz is also allocated to the fixed and mobile
services on a primary basis.

In the band 10.6- 10.68 GHz, stations of the fixed and mobile, except
acronautical mobile, services shall be limited to a maximum equivalent
isotropically radiated power of 40 dBW and the power delivered to the
antenna shail not exceed —3 dBW. These limits may be exceeded subject 10
agreement obtained under the procedure set forth in Anrticle 14, However, in
Afghanistan, Saudi Arabia, Bahrain, Bangladesh, China, the United Arab
Emirates, Finland, India, Indonesia, Iran, Iraq, Japan, Kuwait, the Lebanon,
Nigeria, Pakistan, the Philippines, Qatar, Syria and the U.S.5.R., the restric-
tions on the fixed and mobile, except aeronautical mobile, services are not
applicable.

In making assignments to stations of other services to which the band
10.6 - 10.68 GHz is allocated, administrations are urged to take all practicable
steps to protect the radio astronomy service from harmful interference.
Emissions from space or airbone stations can be particularly serious sources of
interference to the radio astronomy service (see Nos. M3 and 344 and
Article 36).

All emissions in the band 10.68 - 10.7 GHz are prohibited, except for those
provided for by No. 834.

Additional allocation: in Saudi Arabia, Bahrain, Bulgaria, Cameroon,
China, Colombia, the Republic of Korca, Costa Rica, Cuba, Egypt, the United
Arab Emirates, Ecuador, Hungary, Iran, Iraq, lIsracl, Japan, Kuwait, the
Lebanon, Mongelia, Pakistan, Poland, Qatar, the German Democratic
Republic, Roumania, Czechoslovakia, the U.S.S.R. and Yugoslavia, the band
10.68 - 10.7 GHz is also allocated to the fixed and mobile, except aeronautical
mobile, services on a primary basis. Such use is limited to equipment in
operation by 1 January 1983.

RR8-129
GHz
10.7 — 12,75
Allocation to Services
Region 1 Region 2 Region 3
10.7 - 11.7 10.7 - 117
FIXED FIXED

FIXED-SATELLITE
{space-to-Earth)
(Earth to space)
T92A 835

MOBILE except
aeronautical mobile

FIXED-SATELLITE (space-to-Earth) 79ZA
MOBILE except aeronautical mobile

11.7 — 115 1.7 - 121 1.7 — 12.2
FIXED FIXED 837 FIXED
BROADCASTING FIXED-SATELLITE MOBILE except
BROADCASTING- {space-to-Earth) aeronautical mobile
SATELLITE Mobile except ) BROADCASTING
Mobile except acronautical mobile BROADCASTING-
i bi ATE
aeronautical mobile 836 839 S LLITE
12,1 - 12.2
FIXED-SATELLITE
(space-to-Earth)
836 839 3842 838
2.2 - 127 122 - 125
FIXED FIXED
MOBILE except MOBILE except
aeronautical mobile aeronautical mobile
BROADCASTING BROADCASTING
BROADCASTING-
838 SATELLITE 838 843
12.5 — 1275 839 844 846 125 — 12.75
FIXED-SATELLITE FIXED
(space-to-Earth) 12.7 ~ 1075 FIXED-SATELLITE
(Earth-to-space) FIXED {space-to-Earth}
FIXED-SATELLITE MOBILE except
(Earth-to-space) acronautical mobile
MOBILE except BROADCASTING-

848 849 850

aeronautical mobile

SATELLITE 847
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RR38-132

850

Additional allocation. in Austria, Bulgaria, Hungary, Poland, the German
Democratic Republic, Czechoslovakia and the U.S.S.R., the band 12.5-
12,75 GHz is also allocated to the fixed service and the mobile, except
aeronautical mobile, service on a primary basis. However, stations in these
services shall not cause harmful interference to fixed-satellite service earth
stations of countties in Region 1 other than those mentioned in this footnote.
Coordination of these earth stations is not required with stations of the fixed
and mobile services of the countries mentioned in this footnote. The power
flux-density limit at the Earth’s surface given in No. 2574 for the fixed-satellite
service shall apply on the territory of the countries mentioned in this footnote.

RR8-133

GHz
12.75 — 144

Allocation to Services

Region 1

Region 2 Region 3

12.75 - 1325

FIXED

FIXED-SATELLITE (Earth-to-space) 792A
MOBILE

Space Research (decp space) (space-to-Earth)

13.25 — 134

AERONAUTICAL RADIONAVIGATION 851

852 853

134 - 14

RADIOLOCATION

Standard Frequency and Time Signal-Satellite
(Earth-to-space)

Space Research

713 853 854 855

4 - 14.25

FIXED-SATELLITE (Earth-to-space} 858
RADIONAVIGATION 856
Space Research

857 859

14.25 - 14.3

FIXED-SATELLITE (Earth-to-space) 858
RADIONAVIGATION 856
Space Research

857 859 B60 861

143 ~ 144
FIXED

FIXED-SATELLITE
{Earth-to-space} 8358

MOBILE except
aeronautical mobile

Radionavigation-Satellite

859

143 - 144 14.3 —~ 144

FIXED-SATELLITE FIXED
(Earth-to-space) 858

Radionavigation-Satellite FIXED-SATELLITE

(Earth-to-space) 858

MOBILE except
aeronautical mobile

Radionavigation-Satellitc

859 §59
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RR8-136

GHz
144 — 16.6

Allocation to Services

Region 1

Region 2 Region 3

144 — 14.47

FIXED

FIXED-SATELLITE (Earth-to-space) 858
MOBILE except acronautical mobile
Space Research (space-to-Earth)

859

14.47 — 14.5

FIXED

FIXED-SATELLITE (Earth-to-space) 858
MOBILE except acronautical mobile
Radio Astronomy

859 862

145 — 148

FIXED

FIXED-SATELLITE (Earth-to-space) 863
MOBILE

Space Rescarch

14.3 — 1535

FIXED
MOBILE
Space Rescarch

720

1535 — 154

EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive)

864 865

154 — 15.7

AERONAUTICAL RADIONAVIGATION

733 797

15.7 - 16.6

RADIOLOCATION

866 867

862

Orb-83

867

RR8§-137

In making assignments to stations of other services to which the band
14.47 - 14.5 GHz is allocated, administrations are urged to take all practicable
steps to protect spectral line observations of the radio astronomy service from
harmful interference. Emissions from space or airborne stations can be
particularly serious sources of interference to the radio astronomy service (see
Nos. 343 and 344 and Article 36).

The use of the band 14.5 - 14.8 GHz by the fixed-satellite service (Earth-to-
space) is limited to feeder links for the broadcasting-satellite service. This use is
reserved for countries outside Europe.

All emissions in the band 1535-15.4 GHz are prohibited, except those
provided for by No. 865.

Additional allocation: in Afghanistan, Saudi Arabia, Bahrain, Cameroon,
Egypt, the United Arab Emirates, Guinea, Iran, lraq, Israel, Kuwait, the
Lebanon, Libya, Pakistan, Qatar, Syria, Somalia and Yugoslavia, the band
15.35-15.4 GHz is also allocated to the fixed and mobile services on a
secondary basis.

Additional allocation: in Afghanistan, Algeria, Angola, Saudi Arabia,
Austria, Bahrain, Bangladesh, Cameroon, Costa Rica, Egypt, El Salvador, the
United Arab Emirates, Finland, Guatemala, India, Indonesia, Iran, Kuwait,
Libya, Malaysia, Malawi, Malta, Morocco, Mozambique, Nepal, Nicaragua,
Oman, Pakistan, Qatar, Singapore, Somalia, Sudan, Sri Lanka, Sweden,
Tanzania, Chad, Thailand, Yemen {P.D.R. of) and Yugoslavia, the band
15.7 - 17.3 GHz is also allocated to the fixed and mobile services on a primary
basis.

Additional allocation: in Israel, the band 15.7 - 17.3 GHz is aiso allocated
to the fixed and mobile services on a primary basis, These services shall not
claim protection from or cause harmful interference to services operating in
accordance with the Table in countries other than those included in No. 866.
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RR8-140

GHz
18.8 — 22.5

Allocation to Services

Region 1

Region 2 Region 3

18.8 — 19.7

FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE

19.7 - 20.2

FIXED-SATELLITE (space-to-Earth)
Mobile-Satellite (space-to-Earth)

873

0.2 - 21.2

FIXED-SATELLITE (space-to-Earth)
MOBILE-SATELLITE (space-to-Earth)

Standard Frequency and Time Signai-Satelite
(space-to-Earth)

873

21.2 - 214

EARTH EXPLORATION-SATELLITE (passive)
FIXED

MOBILE

SPACE RESEARCH (passive)

214 - 22

FIXED
MOBILE

22 — 22.21

FIXED
MOBILE except aeronautical mobile

874

22.21 — 22.5

EARTH EXPLORATION-SATELLITE (passive)
FIXED

MOBILE except acronautical mobile

RADIO ASTRONOMY

SPACE RESEARCH (passive)

875 876

873

874

878

876

RR8-141

Additional allocation: in Afghanistan, Algeria, Angola, Saudi Arabia,
Bahrain, Bangladesh, Brazil, Cameroon, China, the Congo, the Republic of
Korea, Costa Rica, Egypt, the United Arab Emirates, Gabon, Guatemata,
Guinea, India, Indonesia, Iran, Iraq, Israel, Japan, Kenya, Kuwait, Malaysia,
Mali, Morocco, Mauritania, Nepal, Niger, Nigeria, Pakistan, the Philippines,
Qatar, Syria, Singapore, Somalia, Sudan, Sri Lanka, Tanzania, Chad,
Thailand, Togo, Tunisia and Zaire, the band 19.7 - 21.2 GHz is also allocated
to the fixed and mobile services on a primary basis. This additional use shall
not impose any limitation on the power flux-density of space stations in the
fixed-sateltite service.

In making assignments to stations of other services, administrations are
urged to take all practicable steps to protect the spectral line observations of
the radic astronomy service in the band 22.01-22.21 GHz from harmful
interference. Emissions from space or airborne stations can be particularly
serious sources of interference to the radio astronomy service (see also
Nos. 343 and 344 and Article 36).

In making assignments to stations of other services, administrations are
urged to take all practicable steps to protect the radio astronomy service from
harmful interference in the band 22.21 - 22.5 GHz. Emissions from space or.
airborne stations can be particularly serious sources of interference to the radio
astronomy service (see also Nos. 343 and 344 and Article 36).

The use of the band 22.21-22.5 GHz by the earth exploration-satellite
{passive) and space research (passive) services shall not impose constraints
upon the fixed and mobile, except aeronautical mobile, services.
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RRB8-144
GHz
24,25 — 313
Allocation to Services
Region 1 Region 2 Region 3
24.25 - 2528 RADIONAVIGATION
2525 — 27 FIXED
MOBILE
Earth Exploration-Satellite (space-to-space)
Standard Frequency and Time Signal-Satellite
(Earth-to-space)
27 - 2758 27 — 215
FIXED FIXED
MOBILE FIXED-SATELLITE (Earth-10-space)
Earth Exploration-Satellite MOBILE

(space-to-space)

Earth Exploration-Satellite
(space-to-space)

275 - 195

FIXED
FIXED-SATELLITE (Earth-to-space)
MOBILE

9.5 —- 30

FIXED-SATELLITE (Earth-to-space)
Mobile-Sateilite {Earth-to-space)

882 883

- M

FIXED-SATELLITE (Earth-to-space)
MOBILE-SATELLITE (Earth-to-space)

Standard Frequency and Time Signal-Satellite
(space:-to-Earth)

883

31 - 33

FIXED
MOBILE

Standard Frequency and Time Signal-Satellite
{space-to-Earth)

Space Research 884

885 886

832

RR8-145

The band 29.95 - 30 GHz may be used for space-to-space links in the carth

exploration-satellite service for telemetry, tracking, and control purposes, on a
secondary basis.

Additional allocation: in Afghanistan, Saudi Arabia, Bahrain, Cameroon,
China, the Republic of Korea, the United Arab Emirates, Ethiopia, India,
Indonesia, Iran, Iraq, Israel, Japan, Kenya, Kuwait, the Lebanon, Malaysia,
Mali, Morocco, Mauritania, Nepal, Pakistan, Qatar, Syria, Singapore,
Somalia, Sudan, Sri Lanka, Chad and Thailand, the band 29.5 - 31 GHz is also
allocated to the fixed and mobile services on a secondary basis. The power
limits specified in Nos. 2505 and 2508 shall apply.

In the band 31-31.3 GHz the power flux-density limits specified in
No. 2582 shall apply to the space research service.

Different category of service: in Bulgaria, Cuba, Hungary, Mongolia,
Poland, the German Democratic Republic, Czechoslovakia and the U.S.S.R.,
the allocation of the band 31 -31.3 GHz to the space research service is on a
primary basis (see No. 425).

In making assignments to stations of other services, administrations are
urged to take all practicable steps to protect the radio astronomy service from
harmful interference in the band 31.2-31.3 GHz. Emissions from space or
airborne stations can be particularly serious sources of interference to the radio
astronomy service {(see Nos. 343 and 344 and Article 36).
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RR8B-148

GHz
334 — 40.5

Allocation to Services

Region 1

Region 2

Region 3

334 — M2

RADIOLOCATION

892 894

3.2 - 352

RADIOLOCATION
Space Research 895 896

894

. RADIOLOCATION

METECROLOGICAL AIDS -

N L. S :
804 'B97 . B8

EARTH EXPLORATION-SATELLITE (passive)

FIXED = !
‘MOBILE!

“SPAGE RESEARCH (passive)

898

\

37 - 3715

FIXED
MOBILE

899

375 — 8

FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE

899

95 — 405

FIXED

FIXED-SATELLITE (space-to-Earth)
MOBILE

MOBILE-SATELLITE (space-to-Earth)

894

RR8-149

Additional allocation: in Afghanistan, Saudi Arabia, Bahrain, Bangladesh,
Egypt, the United Arab Emirates, Spain, Finland, Gabon, Guinea, Indonesia,
Iran, Iraq, Israel, Kenya, Kuwait, the Lebanon, Libya, Malaysia, Malawi,
Mati, Malta, Morocco, Mauritania, Nepal, Niger, Nigeria, Oman, Pakistan,
the Philippines, Qatar, Syria, Senegal, Singapore, Somalia, Sudan, Sri Lanka,
Sweden, Tanzania, Thailand, Togo, Tunisia, Yemen A.R. and Zaire, the band
33.4 - 36 GHz is also allocated to the fixed and mobile services on a primary
basis.

Different category of service: in Australia, Spain and the United States, the
allocation of the band 34.2-34.7 GHz to the space research (deep space)
(Earth-to-space) service is on a primary basis (see No. 425).

Different category of service: in Bulgaria, Cuba, Hungary, Mongolia,
Poland, -the German Democratic Republic, Czechosioyakia ang the US.S.R.,
the atlocation of the band 34.2 - 35.2 GHz to the space research service is on a
primary basis (see No. 425).

i .
13 oo

5

Radars located oh mumnnm_”m_.n ...nmw be o_um_.uan_.o: a primary basis in the
band 35.5 - 35.6 GHz.

In making assignments to stations of .o:..,_n_.:.mn_.ionm. administrations di
urged to take all practicable sfeps to protéct the spectral line observations of

" the radio “astronomy service in the band “36.43- 36.5-GHz - from  harmful-

interference. Emissions from space or airborne stations can be particularly
serious sources of interference to the radio astronomy service (see Nos. 343
and 344 and Article 36).

Subject to agreement obtained under the procedure set forth in Article 14,
the band 37 -39 GHz may also be used in Japan for Earth-to-space trans-
missions in the fixed-satellite service up to 31 December 1990,
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RR8-152

GHz
51.4 — 66

Allocation to Services

Region 1

Region 2 Region 3

1.4 — 5425

EARTH EXPLORATION-SATELLITE (passive)
SPACE RESEARCH (passive)

906 907

54.25 — 58.2

EARTH EXPLORATION-SATELLITE (passive}
FIXED

INTER-SATELLITE

MOBILE %09

SPACE RESEARCH {(passive)

908

532 — 59

EARTH EXPLORATION-SATELLITE (passive)
SPACE RESEARCH (passive)}

906 907

59 — 64

FIXED
INTER-SATELLITE
MOBILE 909
RADIOLOCATION 910

91t

EARTH EXPLORATION-SATELLITE (passive)
SPACE RESEARCH (passive)

906 907

EARTH EXPLORATION-SATELLITE
SPACE RESEARCH

Fixed

Mobile

910

1

RR8-153

In the bands 51.4 - 54.25 GHz, 58.2-59 GHz, 64 - 65 GHz and 72.77 -
7291 GHz, radic astronomy observations may be carried out under national
arrangements. Administrations arc urged to take all practicable steps to protect
radio astronomy observations in these bands from harmfu! interference.

In the bands 51.4 - 54.25 GHz, 58.2-59 GHz, 64-65 GHz, 86 - 92 GHz,
105 - 116 GHz and 217 - 231 GHz, all emissions are prohibited.

Additional allocation: in the Federal Republic of Germany, Japan and the
United Kingdom, the band 54.25 - 58.2 GHz is also ailocated to the radioloca-
tion service on a primary basis.

in the bands 54.25 - 58.2 GHz, 59 - 64 GHz, 116 - 134 GHz, 170- 182 GHz
and 185 - 190 GHz, stations in the aeronautical mobile service may be operated
subject to not causing harmful interference to the inter-satellite service (see
No. 435).

In the bands 59-64 GHz and 126-134 GHz, airborne radars in the
radiolocation service may be operated subject to not causing harmful interfer-
ence to the inter-sateilite service (see No. 435).

The band 6] -61.5 GHz (centre frequency 61.25 GHz)} is designated for
industrial, scientific and medical (ISM) applications. The use of this frequency
band for ISM applications shall be subject to special authorization by the
administration concerned in agreement with other administrations whose
radiocommunication services might be affected. In applying this provision
administrations shall have due regard to the latest relevant CCIR Recommen-
dations.
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RR8-156

GHz
B6 — 116

Allocation to Services

Region 1

Region 2 Region 3

EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive)

907

FIXED

FIXED-SATELLITE (Earth-to-space)
MOBILE

RADIOLOCATION

914

95 — 100

MOBILE 902
MOBILE-SATELLITE
RADIONAVIGATION
RADIONAVIGATION-SATELLITE
Radiolocation

903 904

100 — 102

EARTH EXPLORATION-SATELLITE (passive)
FIXED

MOBILE

SPACE RESEARCH (passive)

722

102 — 108

FIXED
FIXED-SATELLITE {space-to-Earth)
MOBILE

722

105 — 116

EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive)

722 907

914

RR8-157

The band 93.07 - 93.27 GHz is aiso used by the radio astronomy service for
spectral line observations. In making assignments to stations of the services to
which this band is allocated, administrations are urged to take all practicable
steps to protect radio astronomy observations from harmful interference.
Emissions from space or airborne stations can be particularly serious sources
of interference to the radio astronomy service (see Nos. 343 and 344 and
Article 36).
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RR8-160

GHz
151 — 185

Allocation to Services

Region 1

Region 2 Region 3

151 - 164

FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE

EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive)

168 — 170

FIXED
MOBILE

170 — 174.5

FIXED
INTER-SATELLITE
MOBILE %09

919

174.5 — 176.5

EARTH EXPLORATION-SATELLITE (passive)
FIXED

INTER-SATELLITE

MOBILE 909

SPACE RESEARCH (passive)

919

176.5 — 182

FIXED
INTER-SATELLITE
MOBILE 99

219

182 — 188

EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive)

920 921

RR8-161

920 Additional allocation: in the United Kingdom, the band 182 - 185 GHz is
also allocated to the fixed and mobile services on a primary basts.

m In the band 182 - 185 GHz all emissions are prohibited except for those

under the provisions of No. 920.
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RRE-164

922 The band 244 - 246 GHz (centre frequency 245 GHz) is designated for
industrial, scientific and medical (ISM) applications. The use of this frequency
band for ISM applications shall be subject to special authorization by the
administration concerned in agreement with other administrations whose
radiocommunication services might be affected. In applying this provision
administrations shall have due regard to the latest relevant CCIR Recommen-
dations.

923 The bands 250 - 251 GHz and 262.24 - 262.76 GHz are also allocated to the
radio astronomy service on a primary basis for spectral line observations. In
making assignments to stations of other services to which these bands are
allocated, administrations are urged to take all practicable steps to protect the
radio astronomy service from harmful interference. Emissions from space or
airborne stations can be particularly serious sources of interference to the radio
astronomy service (see Nos. 343 and 344 and Article 36).

924 The band 257.5 - 258 GHz is also allocated to the radio astronomy service
on a secondary basis for spectral line observations. In makingrassignments to
stations of other services to which the band is allocated, administrations are
urged to take all practicable steps to protect the radio astronomy service from
harmful interference. Emissions from space or airborne stations can be
particularly serious sources of interference to the radio astronomy service (see
Nos. 343 and 344 and Article 36).

925 In the Federal Republic of Germany, Argentina, Spain, Finland, France,
India, Italy, the Netherlands and Sweden, the band 261 - 265 GHz is also
allocated to the radio astronomy service on a primary basis. In making
assignments to stations of other services to which the band is allocated,
administrations arc urged to take all practicable steps to protect the radio
astronomy service from harmful interference. Emissions from space or air-
borne stations can be particularly serious sources of interference to the radio
astronomy service (see Nos. 343 and 344 and Article 36).

926 In making assignments to stations of other services to which the band
265 - 275 GHz is allocated, administrations are urged to take all practicable
steps to protect the radio astronomy service from harmful interference,
especially in the bands 265.64-266.16 GHz, 267.34-267.86 GHz and
271.74 - 272.26 GHz, which are used for spectral line observations. Emissions
from space or airborne stations can be particularly serious sources of interfer-
ence to the radio astronomy service (se¢ Nos. 343 and 344 and Article 35).

RRB8-165

927 The frequency band 275 - 400 GHz may be used by administrations for
experimentation with, and development of, various active and passive services.
In this band a need has been identified for the following spectral line
measurements for passive services:

— radio astronomy service: 278 - 280 GHz and 343 - 348 GHz;

— space research service (passive) and earth exploration-satellite service
(passive): 275-277 GHz, 300-302 GHz, 324-326 GHz, 345-
347 GHz, 363 - 365 GHz and 379 - 381 GHz.

Future research in this largely unexplored spectrai region may yield
additional spectral lines and continuum bands of interest to the passive
services. Administrations are urged to take all practicable steps to protect these
passive services from harmful interference until the next competent world
administrative radio conference.

928
to NOT zllocated.
952
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