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FREFACE

Resolution No. 7 of the World Administrative Radio Conferance, Geneva,
1979 (refarred to hersafter as WARC-79), mads provision for meetings to ba
organized betwsen represantatives of the International Frequancy Reglistration
Board (IFRB) and of the International Radio Consultative Committee (CCIR) and
personnel involved in frequency management matters from admainlstrations of
devaloping and developed countries to discuss guestions relating to the
establishment and operation of fraquency managemsnt units, taking inte account
the particular needs of the devaloping countries, to design possible standard
structures for such units, and to Ldentify the means required to satisfy those
needs.

The first meeting on the development of national radio {frequency
management was held in Geneva from 24 to 28 October 1983, aund 140 participants
from 75 administrations attended. The veport of this meeting was published by

the Sacrstary-General of the 1ITU in his Circular-lstcer No. 13 of 22 March
1984.

In the time available the meeting could not deal with the question of
standard structures of tha frequancy management units or with the means raquired
to permit developing countries to set up thess units. Need for a second maating
was identified with a view to completing the tasks outlined in Resclution No, 7.
In this respect the wmeeting defined the work to be carried out by the

sdninistrations, the IFRB and the CCIR in the period preceding this sscend
meeting.

One of the main goals idencified in Resolution No. 7 is to define
standard structures or models of national freéquency management wunits for
developing countries, and the first meeting adopted the principle of preparing s
questionnaire to be sent to all administrations in order to assemble information
on the current practices of administrations f{n this context. The gquastionnaire
was distributed to administrations under IFRB Circular-letter No. 585 deted
30 July 1984. A consolidated report on the repliss received was used as & basis
for discussion at the second meeting. The report regarding standard astructurss
for frequency management unite was distributed through IFRB Circular-letter
No. 677 of 14 November 1986, The second mesting took place in Geneva from 8 to
11 September 1987 and 76 participants from 34 administracions attended.

The first meeting concluded that it would bs usaful to tha devaloping
countries Iif the IFRB and the CCIR prepared a booklet describing the most basic
functions, tasks and daily cperations proper to a frequency management uait.

Following the recommendatlons made at the second meeting, the IFRB and
the CCIR have collaborated in this revised veraion of the booklet, which it is
hoped will be of sassistance to adwinistrations when establishing or developing
their pnational frequency management units,

v

The booklet includes an annex which is a glossary of terms used in the
text that have a particular meaning in the context of fraquency management: when
such a term appears for the first time in the text it is set Iin ltalics. The
glossary also includes s selection of terms which, although not appearing in the
booklat, are frequently encountered in the sams countext.
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CHAPTER 1

FREQUENCY MANAGEMENT IN GENERAL

1.1 BACKGROUND

Frequency management can be defined as the administrative and technical
procedures necessary to ansure the operation of radlo stations of different
radiocommunication services at any given time without causing or recalving
harmful Interference.

Owing to the extensive use being made of the radio frequency spectrum
it {s now very difficult to allocate bands of interference-free frequencies to
individual radio services: che requirements <can be met only on a basis of
sharing time, space and frequency.

This means that simple assignment procedurss applied in the past and
simple network plans for the use of frequencies may not aslways be satisfactory
in the short or in the long term and are inadequate in congested areas. It {s
necessary to make electromagnetic comparibillcy (EMC} analyses before
frequencias are assigned. The bulk of technical and administrative work
involved requires detafiled knowledge not only of the equipment characteristics
used but also of the physical characteristica of propagation over the whola
radloe  frequency spectrum, Thess activitles need to be set wicthin san
organizational framework.

The administrative and regulatory procedures relevant in the
international context are described in decail in  the IFRP Handbook on Radlo
Regulatory Procedures. CCIR Recommendations, Reports and Handbooks provide a
basis for the technical aspects.

The regulatory procedures adopted for internal applicatfion within a
country are a matter to be declidad by the country concerned, but they should
embody the provisions contained 1In tha International Telecommunication
Convention and the Radio Regulations bscause the telecommunlcation
administration of a country, as a Member of thea ITU, has undertaken to apply

them within the national territoty as well as in its relarionz with other Member
countrles.

The principles of the technical procedures relevant in varying degrees
to both national and international spectrum management, and general guldance
based on these principles, are explained in general terms in the CCIR Handbook
on Spectrum Management and Computer-Afded Technigues, and the CCIR Handbook for

Monitoring Statlons, and are documented in the relevant texts of CCIR
Recommendations and Reports.

The presznt booklet sets forth the principles underlying the
establishment and ope¢ration of a national spectrum management unit. It is based
on official texts of the iFRB and the CCIR.

1.2 USE OF TERMS

In all documentation of the ITU relating to the wusa of the radio
frequency spectrum the terms defined in RR17-19 are applied atrictly in
accordance with their definitions. Thass definitions are listed in the glossary
in the annex to this booklet but in view of their ioportance in fraquency
management they are reproduced below.

RR17: Allocation (of a frequency band): Entry in the Table of Frequancy
Allocations of a given frequency band for the purpose of its use
by one or more terrsstrial or space radlocommnlication services
or the radic astronomy service under specified comnditions. This
tern shall also be applied to tha fraquency band concerned,

RR18: Allotment (of a radio frequency or radio-frequency channel):
Entry of a designated frequency channel in an agreed plan,
adopted by a competent conference, for use by one or more
adminiscrations for a terrestrial or space radiocommunication
service in one or more identified countries or geographical areas
and under specified conditions.

RR19: Assignment (of a radio frequency or radio-frequency channel):
Authorization given by an administration for a radic station to
use a radlo frequency or radio-frequency channel under specified
conditions,

It follows from these thres definitions that allocations (of fraquency
bands to sarvices) are made by appropriately authorized world administrative
radio conferences of the ITU. Allotwents (of frequencies to geographical areas)
ars made by appropriately authorized world administrative radio conferences
which may alse adopt & procedure for updating such allotments. The assignment of
a frequency (to a station} is normslly made by an administration, through the
licensing process, but a world-wide, regional or sub-regional planning
confsrance may adopt a frequency sssignment plan indicating frequencles that an

administration may assign to specific stations and the associated
characteriscice.

e -



CHAFTER 2

THE OBLIGATIONS OF AN ADMINISTRATION IN THE CONTEXT
OF FREQUENCY MANAGEMENT

2.1 PURPOSE OF AND WEED FOR INTERNATIONAL REGULATIONS

The radio frequency spactrum and the geostationary-satellite orbit are
two limited natural resources available to all mankind. Each of these resources
has the unique property of being conserved if it is used properly, and wasted if
it 1s not used properly.

Radio waves propagate in space vwith no regard for political frontlers:
thus, of three users who may be in the same country or two or three different
countries, user A communicating with user B on & psrticular frequency may very
well cause interference to the services of user C. There must therefora be some
regulation 1in the use of the frequency spectrum. Moreover, since several
countries may be lnvolved in ensuring the fnterference-free use of & frequency
by any station, that regulation must take the form of an international
agreement, defining all the conditions of such use.

The first essential requirement for the orderly use of the frequency
spectrum i3 the division of that spectrum {nto separate parts (referred to as
bands), each of which can be wutilized by one or more radiocommunication
services.

The second essential &step is the divislon of the world into three
distinct Reglons called Region 1, Reglon 2 and Region 3. These diviaions find
expression 1in the Table of Frequency Allocations 1in Article 8 of the Radio
Regulations.

The next essentisl requirement {s tha application of pra-establishad
regulatory procedures for the use of frequencies by stations {n the same service
or in different services {n such a way that Interference between differant
countries {s avoided: appropriate procedures have been developed, and thess too
are prescribed in the Radl{o Regulations.

2.2 INTERNATIONAL REGULATIONS
The first international regulations in the fleld of telecommunications
were adopted at a conference in 1865 in Paris, thereby creating the

International Telegraph Unien.

Ouing to rapld developments in the field of telecommunications,

revision and updating of the first regulations were continuously needed. This
need has been met by successive conferences held under the amegls of the
International Telegraph Unicn, subsequently renamed the International

Telecommunicatlon Union. With the advent of apace techhology and the need to
regulate the use of space radiocommunications, and particularly the

geostationary-satellite orblt, new provisions have been adopted 1in the Radio
Regulations,
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Today thesa regulations are contained In the International
Telecommunication Convention (Nairobi, 1982}, and the Administracive Regulations
annexad thareto, The Radio Regulations are part of the Adainistrative
Regulacions which are annexed to the Convention. The Convention and the
Regulations are binding upon those governments which have signed and ratified or
have acceded to them. The underlying principle upon which the effectiveness of
tha Convention and the Regulations {s based is the voluntary undertaking by each
signatory to comply and ensure international cocperation.

2.3 THE RADIO REGULATIONS

2.3.1 Cenerally speaking, the Radioc Regulations define the rules to bs
applied in using the spectrum and the orbit, as well as the rights and
obligations resulting from this use. Successlve radio conferences have refined
these rules to adapt them to technoiagical advances. The principles develaped
by the radio conferences can be catagorized under five general headings:

a) the allocation of frequency bands to specific services;

b) the requirement®? tu obtain prior agreement in cases where
allocations are ®made to meet the speclfic requirements of a
country or s group of countrles;

c) the adoption of plens whera practicable;

d) the prior coordinstion in some cases of the proposed utilization
of frequeneles in shared bands; and

e®) the adoption of procedures for notification and registration of
frequency sasignments in the planned and unplanned frequency
bands.

2.1.2 Chapter 111 of the Radio Regulations, Ceneva, 1979, edition of 1982,
revised 1988, constitutes s basic agresment and comprises

- general rulss for the assignment and use of frequencles, Article &
- provisions for special agreements, Article 7

- allocation of frequency bands among defined radlo sarvices,
Article 8

- special zules for the assignment and use of frequencfes,
Articla §

The special rules relating to particular radic services are to be found
in Part B of the Radloc Regulations, Chapters VIII, X, XI and XII. Many of these
special rules concern the use of frequencies and are ghligatory in character.

2.3 The Radio Regulations are completed by 44 Appendices, most of thea
containing detalled provisions, some {n tabular form, which cannot be included
conveniently in the body of the Regulations. The Appendices have the sanme
status as the other provisions of the Radio Regulations.
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In addition to provisions of the Radio Regulations, a world
adminiscracive radlo conference may adopt resolutions and recommendations. In
its application of the Radio Regulations, the Board considers that vhen
references to thess resolutions or racommendations sre made in a provision of
the Radio Regulations (for exampls Resclution No. 500 in RR458 and
Reconmendation No. 504 in RR480), they becoms obligatory under that provisionm,

2.6 THE PROCEDURES IN THE RADIO REGULATIONS

2.4.1 In accordance with the provisions of the Radio Regulations, any

frequency assignmant, with certain specified sxceptions, shall be notified to
the IFRB:

a) 1f the use of the frequency 1s capable of causing harmful
interferance to any service of another administration;

b) {1f «cthe frequency 1is to be used for international
radiccommunication; or

c) if it Is desired to obtain international recognition of the use of
the frequency.

2.4.2 The procedures governing notification and registration of frequency
sssignments in the Mascer Internationsl Frequency Reglater (MIFR) may be broadly

subdivided into the acts of coordination, mnotification, examinacion and
registration,

Prior to 1947, the procedures for the selection and publication of
fraquencies, together with the procedures for the rasclutlon of harmful
interference problems, wers not of a detailed nature and all negotlations
concerning the use of the spectrum, including the resolution of harmful
interference, were carried out entirely batween the administrations concerned.

In 1947, with the rapidly expanding use of radiccommunication, the
administrations found it necessary to develop more sophisticated, mandatory
procedures governing the use of the spectrum. The incent of these procedures was
in effect to permit a more coordinated use of tha spectrum prior te tha actual
use of frequencies by administrations, thus reducing the probabllity of harmful
interference. In the late 1950s and 1960s, with the widespread use of nore
advanced terrestrial systems (radio relay links) and with the advent of space
radiocommunications, there was a need to develop procedures for increased prior

coordination of the use of frequencies and even mors complex technical
criceria.

2.4.3 So far as the problem of harmful interference is concerned, each
adninistration wishing to put into service a new statlon, likely to cause
interference outside the territory of the country in which 1t 1s located, {is
under gbligation to send & notice of its intentions to the IFRB, glving the
technical characteristics of the station concerned, The Board examines the
notice for its conformity with the Table of Frequency Allocations and the other
provisions of the Radic Regulations and then assesses the extent to which the
use of the frequency, u.der the notified condirions, could cause interference to
stations of any other administration recorded in the Master International

N
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Frequency Register. If the Board finds that there is a probabtlity of such
interference, the notice is recurned to the notifying administration which then,
normally, searches for an alternative frequency or wodifies the charactaristics
of the station in such a way as to obviate the probable harmful interference. If
the Board finds that thers is little or no probability of harmful 1interference
with existing entries of other adninistrations in the Master Reglster, the
notices will normally recelve & favourable finding. The particulars of the
assignment ara entersd in the Master Register, accompanied by all relevant
remarks, which establishes the legal atatus of the assignaent yis-4-vis other
sxisting and future assignments.

2.5 THE INTERNATIONAL FREQUENCY REGISTRATION BOARD

The IFRB was created at the Atlantic City Plenipotentiary Conference,
1947.  Alcthough 1ts composition, duties and working methods have undergone some
changes since then, it remains a colleglate body possessing through its menbers
& thorough knowledge of radiocommunications and the problems of thelr use in
various regions throughout ths world. The Convantion specifies that members of
the Board shall serve, not as reprasenting their respective countries, or a
region, but as custodlans of an international public trust, and requires Members
of the ITU to respect the international character of the Board and the duties of
the Board members, and to refrain from any attempt to influence them in the
axercise of these duties.

The Board at present comprises £ive HMembers aelected at the
Plenipotentiary Conference of the ITU, and is assisted by a speclalized
secretariat of about 130 persons working undsr the direction of the Board.

The composition snd essential dutfes of the IFRB are dafined in
Articles 10 and 57 of the Convention. These may be susmarized as follows:

- to effect an orderly recording of fraquency assignwents made by
the different countrias;

- to effect an orderly recording of the orbital positions assigned
by countriea to gesstatlonary satellites;

- to advise countries on efficient utilization of tha spectrum and
the geostationary-satsllite orbit; -

- to follow the procedures laid down in the Radle Regulations or by
Admin{strative Conferences;

- to provide technical agsistance in organizing and preparing for
radic conferences in caoansultation with the other permanent organs
of the Unfon, and to assist developing countries in their
preparatlons for such conferences; and

- to maintain the records essential for the performance of {ts
dutlas,
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Article 10 of the Radic Regulations (Geneva, 1979, edition of 1982,
revised 1988) gives s detailed description of the Board’'s duties and working
methods, which may be sunmarized as follows:

- the processing of frequency assignment notices, including
fnformation about orbital locations of geostatfonary sarellites,
received from administrations for Yecording in ths Master
Internaticnal Frequency Reglster (MIFR);

- the processing of information recelvad {n application of the
procedures of the Radio Regulations (advance publicatlon,
coordination, noctification, ete.);

- the processing and - coordination of seasonal HF broadcasting
schedules;

- the periodic compllation of the International Frequency Llisc
(IFL) reflecting the data recorded in the MIFR;

- the review and updating of the MIFR;

- the study, on a long-term basis, of spectrum utilization with e
view to ensuring maximum efficiency;

- the investigation of cases of harmful interference;

- the provision of assistance to administracions in the fleld of
radio spectrum utilization and the tralning of senlor staff;

- the collection of the results of monitoring observatlons;

. the development of technical standards and rules of proecedure for
internal use by the Board.

The Board examines &1l frequency assignment notices submitted to Lt by
administrations, and formulates in respect of each notice what the Radlo
Regulatfons term a "finding". Each finding is a statement of a juridical nature
hased on regulatory and technical grounds: {t results in a decision elther to
record the assignment in the MIFR In accordance with the Radio Regulations or to
return the notice to the notifying administration because of its nonconformity
with one or more relevant provisions.

The procedures to be followed by the administrations and by the Board
fn the processing of mnotifications end the recording of assignments are
prescribed in Chapter IV of the Radio Regulations and are described in detall in
the IFRB Handbook on Radio Regulatory Procedures. The Board ensures uniformicy
in application of these procedures by establishing cbjective technical standards
and rtules of procedure, which are published in loose-leaf form as they appear
{see IFRB Clircular-letter No. 692 of 18 May 1987).

2.6 THE INTERNATIONAL BADIO CONSULTATIVE COMMITTEE

The International Radio Consultative Committee {CCIR) is the permanent
organ of the International Telecomwnication Union whose duties under the
International Telecommunication Conventlon are ®“te study technical and
operating questions relating specifically to radiscommunication without limit of
frequency range, and to issus recommendations on them* (International
Telecommunication Convention, Nairobl, 1982, First Part, Chapter I, Article 11,
No. 83).

The objectives of the GCIR are in particular:

a) to provide the technical bases for use by administrative radio
conferences and radlocommunication  services for efficient
utilizacion of the radio-frequency spectrun and the geostatlionary-
satellite orbit, bearing in mind the needs of the wvarious radio
services;

b) to recnmmand performance standards for radio systems and technical
arrangements which assure their effective and compatible
{ntervorking in international telecommunications;

€) to collect, exchange, analyse and diszseminate technical
information resulting fros studies by the CCIR, and other
information avallable, for ths development, planning and operation
of radle axystems, including any necessary speclal measures
required to facilitate the use of such Information In developing
countries.

The CCIR works through the medium of a number of Study Groups, each
dealing with a particular aspect of radiocommunication (see Table 2.1). The
$tudy Groups prepare draft Reperts and Recommendations which are considered by
the Plenary Assembly (which maats usually every four years), and many of those
adopted form the basis for revision of the Radio Regulatlons at world
administrative radioc conferences, The approved Reports and Recommendations of
the CCIR are not of themselves obligatory in the same context as the Radio
Regulations, but serve as standards for use by the world's telecommunication
community. They may be {incorporated on & national basis within national
legislation and through special procedures adopted by ITU Member countries as
obligatery in certaln cases, e.g. space services coordination.

An Interim Working Party (IWP) may be set up by a Study Group (or
jointly by more than one Study Group) if it s necessary to expedite work on a
particular study: for example, IWP 1/2 (set up by Study Group 1) is responsible
for study of computer-aided techniques In frequency management, and WP 1/5
(also set up by Study CGroup 1} is responsible for updating the CCIR Handbook for
Monitoring Stations.



The Recommendations and Reports adopted by the Plensry Assembliss are
published on a four-year cycle, in a sst of volumes covering the subject matrer
of sach Study Group (sse Bibliography).

The CCIR may alsc be invited to participats in the praparatory work
prior to an administrative radic conferencs, with the main objective of
preparing a report on the technical and operational topics relavant to the
agenda of che conference concerned,

In 1978 the CCIR Planary Assembly recognized that with the increasing
complexity of spectrum management it may be practicable to smploy computer-
assisced techniques to schieve mors efficient spectrum wutilization.
Consequently, it decided to create an Interim Worklang Party (IWP 1/2) to prepars
a specisl Handbook. According to Recommandation HNo. 31 of thse World
Adninistractive Radio Conference (WARC-79) the Handbook describes various aspects
of radic frequency management as well as providing guidelines for varfous lavels
of practical application of computer tachniques to this goal. This Handbook waa
published in 1983 and ravised in 1986 (see section 5.3 and the Bibliography).

The CCIR Handbook for Monitoring Stations containa the essential
information for the establishmanc, staffing end operation of a monitoring

system. This Handbook was first published in 1968 and its updated version is in
preparacion.
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TABLE 2.1

CCIR Study Groups

Basic technical

1 -
5 -

6 -

Spsctrua utilization and monitoring
Propagation in non-ionized media

Icnospheric propagation

Badlecommynicacion services

2 .

3 -

wd
)

10 -

nm.

Space ressarch and radio astronomy

Fixed ssrvice at frequencies below about 30 MHz
Fixed-satellite service

Standard frequencies and time si{gnals

Mobila services

Fixed service using radio relay systems
Broadcasting sarvice - sound

Broadcasting service - television

Jelng CCIR/CCITT Study Groups admipistered by CCIR

CMV - Vocabulary

CMIT - Transmission of sound broadeasting and television signals over

long distances



CHAPTER 3

THE OBJECTIVES AND FUNCTIONS OF AN ADMINISTRATION IN THE
CONTEXT OF NATIONAL FREQUENCY MANAGEMENT

3.1 GENERAL OBJECTIVES OF NATIONAL FREQUENCY MANAGEMENT

3.1.1 The fact that the International Telecommunication Convention and the
Radie Regulations annexed te that Convention are Iintergovernmental treaties,
wvhich have to be ratified and accepted by the governments of the countries
Menmbers of the 1TU, means that the governments undertake to apply the provisions
of the International Telecommunication Convention and the Radic Regulations in
their countries as well as In the other geographical areas under their
Jurisdiction.

This alsoc means that the goverrments of tha Member countries of the ITY
have to adopt national legislations that include, as the basic minimum, tha
essential provisions of the Convention and the Radio Regulations, which muat
apply to the radiscommunication services including those relating to national
defence and national securicy (military, police, intalligence sarvices, atc.).

3.1.2 The prime obJectives of national frequency wanagement are to permit a
country to regulate the use of the radio frequency spectrum and the
geostationary-satellite orbit, to ensure the availabilicy of radio frequencies
and orbit locations for the orderly use and development of radio services of the
country, and to permit the country rto fulfil 1ts international obligations. To
this effect, a country has to adopt national legislation (including weans of
enforcement) enabling its frequency management orgsnization:

- to develop national policy and national regulations for the
effective use of ths spectrum on the basis of the {internsl
priorities of the country;

- to fdentify the spsctrum requirements to satisfy the needs of the
country,

- to record and process users’ requests, to coordinace them with
other users nationally and with administrations of ether countries
and to authorize che use of radiocommunications by issuing
licences {n approprista cases;

- to develop technical standards and enginearing analysis models;

- to monitor and detect any operational or technical lrregularities
and take corrective action;

- to resolve cases of harmful interference;

- to  promote and safeguard national interests relating to
radlocommunications In international conferences and meetings.
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3.1.3 To carry out these essential tasks and to implement the provisions of
the Convention, the Radio Regulations, and bilateral or multilateral treatien as
appropriate with neighbouring countries, there is a need for an fLdencifiable
frequency management authority in each country having the necessary powsrs and
art  appropriate supporting unit. It will be responsible for the planning and
coce.!tnation of the use of radio frequencies by individuals, organizations and
services in the country with particular regard to national securicy, safety of
human 1ife, public telecommunication, mass media (such as broadcasting and
television), services for the public (such as transportation, supplies, health
services, induatries), scifentific and technical research and development, and
even the application of radiocommunicatfon to personal hobbies of individuals.
Contrlbuting as it does to the social and scoromic development and well-being of
the country, the planned and coordinated use of radio frequencies through a

national frequency management authority deserves a high priority 1in each
naction‘s considerations.

3.1.4 Each  country should therefors establish a frequency managemsent
suthority according to its particular requirements and available resources and
adopt for it the organizational structure best suited for carrying out {cs
taske. The structure may differ from one country to another, but it {s 1ts
essential duty to meet the objectives listed in section 3.1.2 and thus ensure

that the radie frequency spectrum and geostationary-satellite orbit are
rationally and properly used.

Recognizing that the {ntarnationsl and natfonal functions of frequency
management are very closely {interlinked, most countrles have found It

appropriate to set up & single authority whose responsibilities cover both

aspects. This authority is the "administration® (defined in RR3)} for the country
concerned.

3.2 THE BASIC FUNCTIONS TO BF PERFORMED BY A NATIONAL FREQUENCY MANAGEMENT
UNIT

The basic functions of a frequency management unit in suppert of the
national authority can be {dent{fied as:

- long-term spectrum management policy and planning;

- establishment of & table of national frequency allocations and
national regulations;

- assignment of frequencies;
- licensing and authorization of the use of radlocommunications;
- international relations in the context of spectrum management;

- establishment of technical standards and englneering support
facf{lities;

- record keeping;
- inspection of installations;

- monitoring the use of the spectrum.
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These functions are discussed individually in sections 3.2.1 - 3.2.9
below. More detalled {nformatlon can be obtained from the CCIR Handbook on
Spactrum Management and Computer-Aided Tachniques.

3.2 Leng-texn spectium managemsent policy and planning

On the basis of soclal, sconomic and political raquirements a national
policy for management of the spectrum and long-term plans raflecting that policy
have to be daveloped and kept under review., Such plans will be reflected {n ths

national table of frequency allocations and supported by sppropriaste national
ragulations,

The primary goals of this function are to datarmine and periodically
update ths existing and futurs requirements for the wvarfous radiocommunication
sarvices on the basis of which a long-term national pelicy can be sstablished,
bearing in mind the national prioricles, and to eonduct necessary studies in
this field.

3.2.2  Establishment of a table of naglousl frequency gliocations and pational
xegulacions

A table of national frequency allocationa has to be established in
accordance wich the national priorities: this table has to be in conformicy with
the Internationally adcpted asllocations prescribed in Arcticle 8 of the Radio
Regulations (see RR342), but may be mora detailed - for example, s frequency
band allocated incernationally to the fixed asnd wobile services might be
subdivided and allocated in accordance with the national priorities partly to
the fixed service and partly to the mobile service, sach on an exclusive basis,
Further subdivision {s possible: a band sllocated nationally to the land mobila
service might be split so that defined portions Are allpcated to particular

categories of user such as the fire or asbulince services, services used by tha
public, or government servicas.

Flgure 3.1 shows an axtract from the International Frequency Allocation
Table, taken from Article 8 of the Radlo Regulacions.

Flgure 3.2 shows as an example the corrasponding extract from a
national allecation table which might be adopted by a country in Region Z. This

example does not represent any particular or recommended national sllocations or
presencation.

Once the national frequency allocatlon tabla has been established, 1t
must be kept under raview to ensure that all national requiresents can be met,
and must be supported by appropriate natlonal legislation end regulations
prescribing the operating conditlons applicable to the various services and
frequency bands - for sxample power limitations, or prescribed aress of wuse -
which will be reflected in the terms of the licence.
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3.2.3 Aspignaent of frequencies

The frequency assignment function {s responsible for ensuring the
electromagnatic compatibility of all proposed or requested assignments with
regard to exlsting assignments on a national or international basis, as
sppropriate. It will include the analysis of requirements for proposed radio
services together with any relevant studies, and the assignment of the
fraquencies to be used in accordance with the national plan, and it may ba
responsible for the coordination and notification to the 1FRB of assignments
requiring to be 80 coordinated and notified in accordance with the Radio
Regulations. It may also be responsible for related sctions necessary to
protect the country's radiocommunication systems from potential interference
from another country’s assignments published in the latest edition of the
International Frequency List (IFL), List 1, and in the weskly Circulars
published thereafter by the IFRB.

Once a fraquency has bean assignad to a transmictring or a recelving
station, all the technical and operating dsta indicating the spectrum space
occupled by this assignment should be antered 1in the national frequency
reglstar. This reglster not only serves as 4 reference when subsequently
selecting other usable frequencies but alsc provides the basic material for
taking sffective measurse required to adaprt national plamming to the real
rsquirements of the wvarious users. The grsatest care should be taken in
compiling the national register and keeping it up to date; it must have room for
recording a sufficlent nunber of assignments and for all the information needed
for the clear and complete description of each of them. If the size of the
regizter and icts use 30 require, it may be very useful to employ modern computer
processing and recording techniques.

3.2.4 Licensing and suthorization of the uae of rediegompunications

Licensing 1is the process of conferring the legal authoricy to operate s
radio station under conditions specified in the national regulations.

The Rad{o Regulations stipulste that no transmitting starion may be
sstablished without a licence issued by the government of the administration to
which che station belongs (RR2020). In some countries the right to use & radio
recefving 1installation is also subjected to licensing under the rules adopted
nationally.

Adminiscrations may charge users of the spectrum a fee for thelr
licences and the licensing funcetion aay be responsible for collection of these
fess. The fes may reflect the degree to which the speactrum is used and cthe
sconomic benefic derived by the user, as well as the administracive costs
incurred by che administration.

Licensing thus plays a major role in any well-atructured spectrum
management system. This i{mplies application of the national legislation and the
regulations governing radiocommunications. Licensing activities may Include:

- serving as the main interface between the frequency management
authoricy and the general public;

- conducting an examination of licence applicaticns send related
documents to determine:
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- the licensing eligihility of the spplicant from & legal and
regulatory point of view

- the technical acceptability of the radioc squipment to be used

- whether other types of communication services would better suit
the need of the applicant

- whether the frequencles requested are in & band allocated to
the cype of service involved and would be in keeping with
national policy and planning requiraments

- that the proposed system has been well designed, would not use
excessive power, and would use the pinimum number of
frequencies necessary to provide a reliable service

- whether antenna mast or site clearance action 1s necessary (for
example in connection with aircraft warning lights, or amenity
considerations)

- forwarding approved submissions for the assignment of a
frequency;

- ensuring that the information required for the productlon of
licences 1s accurately recorded nationally;

- ensuring that relevant Internatfonal service documents are

updated;

- issuing licences to stations and, as relevant, to operstors (see
Articles 44 and 535 of the Radlo Regulations) and collecting fees;
and

- reneving and cancelllng licences as sppropriate.
3.2.5 te 2% re ons conte a

In order to promote and presarve the natlonal interests, participation
in world and regional administrative radio conferences of the ITU and other
meetings (such as those of the CCIR) dealing with radioc matters is important:
such meetings require a great deal of preparatory work. To participate
effectively, each country should set wup national Working Groups (in which the
views of different users may be considered) in order to develop proposals and
positions on the key f{asues of national importance and present these views in
due course at the international conferences and meetings. Following a particular
conference or meetirz, the decisions taken need to be analysed and, 1f
appropriate, the concluded Final Acts need to be racitfied. Subsequently the
decisions  relevant to the country need to be implemented, The same
considerations apply in the context of bllateral agreements with nei{ghbouring
countries to settle policy or operational fssues, for tha purpose of
coordinating the establishment of radiocommunication systems, and for other
ftems of mutual interest in the use of the radlo frequency spectrum.
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1.2.6 Extablishment of technical standards and engineering support facilities

Technical standards have to be developed and spplied nationally:

- to ensura that radio systens will meet the required natjonal and
internacional overall performance requirements {planning
standards},

- to ansurs that radio equipment will function satisfactorily under

the ralevant conditions (performance standards): these performance
standardas will be applicable to equipment used in the country
concerned whather manufactured locally or lmported from abroad,
Testing is commonly carried out on representative samples of the
equipmant concerned (type approval);

- to ensure that asquipment that generates RF  energy (e.g.
industrial, scientific and medical equipment} which might cause
interferance to radiocommunicatlon systems performs satisfactorily
in that raspect (sesa RR1814, RR1815): the relevant standards may
be those sstablished by the ITU/CCIR, IEC and CISPR.

The technical standards concerned should take intec account the latest
developments In radio technology, and should be aimed at providing solutions ce
problems of radio interference and supporting timely policy formulation for the
astablishment of national frequency plans.

The provislon of engineering support facilicies, e.g. & radio
laboratory or workshop, and sxpertize {n the technical analysis of radlo
engineering and electromagnetic compatibility problems will greatly facilitate
the development and spplication of technical standsrds, and will be a source of
advice to sub-units carrying out other functions of the frequency management
unit on technlcal matters,

3.2.7 Record keeping

Record-keeping activities are involved 1in almost all functions of a
frequency management unit. '

Accurate and up-to-date records are of utmost importance for effective
national and international coordinstion, licensing and enforcement activities,
policy Formulation, Interferance investigations and resclution, and financlal
considerations, Depending on the amount of the data to be handled and the
available resources, these records may be maintained esither manually or by
computer. Whichever method 1s used, the information is atored or filed in a
data base 1in such a way that it can be consulted, extracted or amended in a
manner which should reflect the importance of the data, how freguently it is to
be consulted or modified, and the economics of collecting and storing it. In the
development of & data base it 1s {Important to use compatible definitions,
formats and codes for the data elements commonly used by more than one
organization (for example, notified data should conform to the IFRB practice).
It 1is also necessary to make generous allowance for expansion and provision for
relisble and frequent updating of the information the data base contains.
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Ta the extent practicable, tr 12 helpful to centralize and Integrace
the data bases to sliminate duplication of records, as well as to facilitate the
updating of the iInformation. Extended considerations on data acquisition,
maintenance and retrieval can be found in Chapter & of the CCIR Handbook on
Spectrun Management and Ccmputer-Aided Techniques.

To carry out the easentilal functions of nationsl frequency management a
number of manual or computerizad data files may be sstablished and maintained,
covering, for example:

- frequency allocation data;

- frequency assignment and noti{fication data;

- licence holder data;

- additional squipment characteristics data;

- monitoring data;

- other (w.g. adoinistrative and financlal) data.

Most of these data files are essentially interrelated, and therefore
updating of them needs to be synchronized.

Erequency allocation data

In its simplest form the frequency allocatlon data file is derived from
the Table of Frequency Allocations in Article 8 of the Radio Regulationa, after
adaptation to the national environment, and thus serves as the mnational
frequency allocation table.

Freguency assignment and potifjcagion dats

In general, the frequency assignment and notification data base
contains all the information necessary to undortake s frequency assignmenc, and

notify it to the IFRB if appropriate. Typical data elements contained {n this
data base would include:

- assigned freguency;
- transmiccing and receiving station particulars;
- power,;

- emission designation (comprises necessary bandwidth and class of
emission);

- certain equipment and antenna characteristics;

- nature of service,
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This data base serves as the national frequency regiscer, and would
contain information recorded in the same format as the IFL (see IFRB Circular-
letter No. 583 of 6 July 1984) on all national assignments made, whether or not
they have been norified to the IFRB. It will serve as the basic reference for
other files such as the licensing data and monitoring data files, and should be
correlaced to these files.

Licence holder data

The licence holder data file contains all the data relevant to the
licence holder (name, address, telephone/talex number, atc.), and could usefully
contain information on licence application and renewal dates, and fees.

addictional equipment characteriscics

The frequency assignment data flle will contain certain icems of
information which are relevant to the squipment in tha particular context of a
given assf{gnment: other, more general characteristics of the equipment, such as
transmitter smission spectrum and recelvar selectivity, may be recorded im the
equipment characceristics file. Such data may fnclude reference to relevant CCIR
Becommendations and Reports.

Monitoring data

As & tesult of the functions outlined in section 3.2.%, monitoring and
spectrum occupancy Iinformation will be generated, and may be stored in a
dedicated data base.

Qrher daca

Further files may be set up containing {nformation on a wide range of
subjects, such as planning atandards, propagation, and topographical data. Such
information will be useful in tha planning of new radic stacions and networks,
and {n EMC studies. Other gsubjects which might be covered include terraln
roughness, ground conductivity, coastlines, building density in metropolitan
areas etc.,, and the administrative and financial records necessary for spectrum
management purposes,

Section 2.6.6 and Chapter 4 of the CCIR Handbook on Spectrum Management
and Computer-Alded Techniques address the subject of record keeping/data storage
in detail: although these texts may be particularly relevant in the context of
computer assistance and automated data bases, they are perfectly valid In the
context of manual data bases, or information files, and deserve careful study
and conslderation.
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3.2.8 Ingpection of jnstsllations

In connection with its responsibilicies for issuing liceances on behalf
of tha government, the national frequency management authority must be able to
confirm that statlons comply with the relevant provisions of the Radio
Regulations, specifically RR312, snd those of the mational legislation which are
indicated in the terms of the licence. For that purpose it must have the staff
and equipment necessary for conducting inspections of stations and checking
their operation on the spot; it is assumed rhat the authority is able to check
enissions from a distance with the monitoring facilitles at its disposal.

These varlous checks apply not only to non-mobile stations but alse te
mobile stations, that is to say to ship stations, aircraft statlons and land
mobile stations. In the case of mobile scations, the Radio Regulations stipulate
that, when they are in the territory under the jurisdiction of an administration
other than that by which the licence was issued, the stations may be inspectad
for the purpose of examining the licence, observing any {irregularities In the
equipment or its operation, and reporting them te the competent suthoritias of
the licensing administration (see Artlcles 46 and 57 of the Radio Regulations).
In the case of aircrafr and ship stations, Lnspection alsoc covers examination of
the operator's certificates,

3.2.9 Monitoring the use of the spectium

The  frequency management unit should have accesa to monitoring
facilities to check the eaissions of radic stations and their technical
characteristics, and to ensure that they are operatad in conformiey with the
standards and varjous conditions on the basis eof which the{r licences were
Issued. This would include ensuring compliance by astations with RRILZ in the
event that national priorities have supported sufficient monitoring capability.

An adegquate moni{toring service wusing fixed and/or wmobile wmonitoring
stations can be of great assistance In solving problems of harmful interferanca
and in finding suitable frequencies not subject to such interference.

The monitoring service should be primarily designed to meet domestlc
needs. However, the stations of the monitoring service of an adainistration
should be prepared to cooperate with other administrations as well as with the
IFRB and the internaticnal monitoring system (see Article 20 of the Radlo
Regutations). They should then conform with the standards of performance
prescribed by the CCIR. The CCIR Handbook for Monitoring Stations provides the
guldance needed for administrations to establish priorities for monltoring
resources; to site, construct and adequately squlp monitoring facilities; and to
appropriately carry out monitoring responsibllities of both a national and an
international nature. It is moted that a monitoring system may have a great
range of capabilities while stil) participating in the internaticnal menitoring
system established under Article 20 of the Radio Regulations, depending upon the
resources available. In practice, every administration may participate in the
international monltoring system and contribute to the monitoring programmes
organized by the IFRB, even with the most rudimentary system, An effective
monitoring network, of whatever scale used, needs an accessible data base of
nationally licensed statlons, as well as the International Frequency List.
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In essence, monitoring provides informatien needed for regulatory and
enforcement purposes on the operation of radio stations, and may also provide
statistical information on spectrum occupancy or propagation, which may be
useful for:

- investigation of interferencea complaints;
- identification of usable frequencles;
. determination of tha service asrea of a transaitting station;

- investigation of illegal operations &nd operations not in keeping
with tha terms of radio atation llcences;

- collaction of infaorpation for prosecution cases and assistance to
law snforcement agencies 1in carrying out the processes of the
law;

- ensurance of compliance by radio station operators with national

and internarional statucory and regulatory requlrements.

3.3 THE POSITICN OF THE FREQUENCY MANAGEMENT AUTHORITY WITHIN THE NATIONAL
ADMINISTRATIVE STRUCTURE

The position occupied by the freguency management authority and lIts
supporting unit within the natlonal goveroment depends on the nature of the
administrative structure in the country concerned. Extended lialson between the
frequency wmanagement authority and policy-meking bodies {s essential, The
vorking relationships between the gutherlty and other organizations {nside or
outside the country concerned will in & majority of cases be those shown in
sioplified form in Figure 3.3.

In determining the position of the authority within the national
administrative structure the following considerations are relevant:

- the development of telecommunications is recognized to be closely
linked to the economic development of & country, so the frequency
management  authority deserves a prominent position in the
administrative structure bacause of its responsibility in the use

of the radio frequency spectrum and the geostationary-satellite
orbit;

- the frequency management asuthority maintains regular contact
with:

- the natiocnal legislaturs;

- a1l users and potential users of the radio spectrum in the
country, whether they are government, public or private
organizations, or individuals;

- the T¥RB: and
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CHAPTER 4

ESSENTIAL ELEMENTS OF A RATIORAL
FREQUENCY MANAGEMENT UNIT

4.1 TASKS TO BE PERFORMED

The basic functions of a national frequancy smanagement unit i{n carrying
out its mandate are described in section 3.2, The specific tasks arising
therefroa are:

a) planning, coordinating, ragulating and adainistering the use of
radio frequencies within the country;

b} establishing regulatfions, technical parameters and standards

: governing the use of each frequency band or specific frequency by
stations of diffsrent services, having regard to current
incarnational regulations and agresments;

¢) optimlzing the use of the radio spectrum and the geostationary-
catellite orbit, ensuring the harmonious operation of the
different services which use them;

d) allocating frequency bsands 1in accordance with international
regulations and the national prioritles and assigning specific
frequencies as appropriate;

e} authorizing the installstion and operation of radio stations,
assigning call signs, and granting appropriste licences;

£} updacing all information on suthorized radiocomaunication systems
such as frequencies, the location of stations, powers, call signs,
etc., and their notification to the IFRB 1if necessary;

8) appropriate notification of information required for inclusion in
the publications and service documents of the ITU;

h)  representing, establishing ralations, coordinating and issuing
technical opinlons concerning the use of frequencles in
international forums;

1) measuring the technical parsmsters of the emissions of
radiocommunication stations as appropriate;

bR conducting systematlc inspections of radlocommunication stations
to check that they meet the technlcal standards and parameters for
which their equipment and cperation were authorized;
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k) participating, so far as the use of frequencles is concerned, 1in
the devalopment plans and projects of all radiccommunicatiaon
services, snsuring that thoss plans are In accordance with current
international and national ragulations;

1) preparing for participation in Internaticnal conferences convened

by the ITU, participating im such conferences and implemencing any
dacisions adoptad;

m} conducting negotistions (n connection with frequency apectrum
sanagement and telated problems with other countries and
international organfzatlens;

n) providing a national rvechnical forum for work relating to the
Study Groups and Working Groups of the CCIR, preparing for che
participation of specisllsts in oeetings of the CCIR and
participating therein;

a) constituting the national body for relations with internatlonal
organfzations other than the ITU on technfcal, regulatory and
administrative macrers, technical cooperation and other subjects
related to utilization of the radlo frequency spectrum and the
geostationary-satellice orbit.

4.2 ORGANIZATION

4.2.1 A national fraguency management unit capable of carrying out the tasks
lisced in section 4,1 may be organized in many different ways according to the
requirements and resources of the country concerned: there is therefors mo
single ideal arrangement. However, Figurse 4.1 {llustrates the sub-units
eszential in a Eully developed national frequency management unic. The role of
each sub-unic is discussed In sections 4.2.2 - 4.2.7 below.

4.2.2 Policy and Regulatiqns

The Policy and Reguletions sub-unit 1is typically responsible for the
ongoing development of national regulations relating to the use of the radio
frequency spectrum, taking into account advances in technology as well as
social, economic and policical realities. Ministerial regulations and
regulations requiring approval st a higher level are drafced by this sub-unic,

In addition this sub-unit may be responsible for developing and

updating manuals for procedures and practices to be followed by other sub-
unlits,

National telecommunication policy aspects are commonly assoclated with
regulation development because of their close relationship. Accerdingly ic
might also be a primary function of this sub-unit to conduct studies to
determine existing and future telecommunication needs of the country and to
develop policies to ensure that the best combination of radlo, wire line and
ctable systems 1s employed in meeting the identified needs.
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Such policies must take into sccount the needs for telecommunications
established by the authorities responsible for national security, national
defence, Industry and commerce. In addressing these matters, the sub-unit gives
consideration to the type of agency and operation vhich would best suit the
communication needs of the countcry. :

The resulting national radic regulatory policies and regulations wmust
be fully documented and must be in line with the Radle Regulations of the 17U
and particularly the Table of Frequency Allocations.

This sub-unit could also function as the secratariat for any
interdepartmental policy committee set up ln response to particular needs, such
as the development of long-term national policies and the preparstion for
international conferences.

4.2.3  goordinarion of International Conferences and Heetingy

World and reglonal administrative radlo conferences of the ITU and
other types of conferences and meetings can require a great deal of advance
preparation depending on the lavel of participation desired by the
administration and the 1issues under consideration. In order to participate
effectively at such gatherings an administration may eat up working groups to
develop national positions on the key lssues of intarest, and this may be done
undetr 8 coordinating sub-unit, which would work closely with the Policy and
Regulations sub-unit, the Englneering Support sub-unit and users as necessary.

This sub-unit could also be respousible for the development of
bllateral agreements with neighbouring countries to settla policy or operational
issues for the purpose of coordinating the establishment of communication
systems and other items of mutual interest in the radio field.

4.2.4 d o e d Not at

The Coordination, Assignment, Licensing and Notificatien sub-unit could
be corganized as two Interrelated secticns:

requency ass ent

The frequency assignment section is responsible for conducting
electromagnetic compatibility enalyses, and for assigning appropriate
frequencles to radiocommunicatfon systems. It may also iniciare requests to the
Inspection and Monitoring sub-unit for the monltoring of specific frequencies or
frequency bands to facilitate the englneering analysis of required assignments.

This section {is alsc responsible for coordinating all proposed
mssigrments with regard to existing assignments oo a national, reglional or
{nternational basis. It notlfles fraquency sssignments to the IFRB as requlired
under the Radio Regulatlons. It also carries out coordination and related
actions on request to protect the country’s radiocommunication systems from
interference or when iInformation on assigoments notified by other
adininistrations appears in the weekly Circular published by the IFRB.

.28 -

Licensing section

The licensing section plays a major role in any well-structured
spactrus management unit. This saction applies the national legislation,
regulations, policies and procedures governing radiocommunications. It alse
sxercises control over the operation of stationa and the use of frequencias by:

- exanination of 1licence applications and related documents to
determine the licensing sligibility of the applicant from a legal

and regulatory point of view and the technical acceptabllity of
the radio aqulpaent proposad;

- granting sutherization to entities which may not require a
liceanca, such as government agencies;

- assigning call signs to individual stations;
- issuing licences and collecting fees, Lf appropriate;
- reneving and cancelling licences as approprlate;

- conducting examinations of operator competence and issuing
operator certificates; and

- serving as the main information bureau to the general public.
4.2.5 Engineering §upport

The role of tha Engineering Support sub-unit is vital and central te
the full development of a mnatlonal frequency management unit because the
management of the radlo frequency spectrum 1s becoming increasingly dependent on
technical support. These demands come shout not only from the need to find
technical solutions to the problems of radio interference and congestion but
also from the rapid changes in communication techniques and technolegy and the
consequent need for sffactive, timely and apptopriate spectrum planning. Hence
the Engineering Suppert sub-unit must not only keep sbreast of the latest
technical developments but should, as far as possible, actively participate in
the formulation of technical recommendations and standards for performance and
compatibilicy by internationally recognized bodies such as the CCIR.
Effectivensss in these tasks may be dependent on expertise in other areas such
as radio system design, technical parformance objectives, techniques for the
development of engineering models (propagation, power, antennas, statistical
analysis of performance, optimization techniques, etc.).

The functions of the Englneering Support sub-unit can be carried out by
threa sections, as follows,

Spectrum planning section

The spectrum planning section develops standard radlo system plans
using current engineering and radioc system planning practices. The purpose is to
ensure the most effective use of the spectrum by radlocommunication services,
taking inte account the technical and operational factors applicable to each
service.



- 29 -

Standards and specifications section

The standards and specifications section 1is responsibla for the
development of procedures for the approval of radioc equipment, and radie
standards specifications (documents which set forth the mininum parformance
standards requirad for the type approval of radio transmitters and receivers and
other squipment)}.

Spectrum engineering sectiop

The spectrum engineering section 1s an engineering support facility
which typlically provides the following services to frequency management
operations as & whols:

- laboratory testing of transaitting and receiving squipment In
keeping with prescribed type-approval procedures;

- maintenance and calibration of laboratory test equipment and other
squipnent used by the Inspection and Monitoring sub-unirc;

- acceptance evaluation of equipment being purchased for inspection
and monitoring purposes; and

- outfieting of speclal-purpose wvehicles and calibration of
squipment to be fitted in guch vehicles.

4.2.6 Ingpection and Monitoring

The Inspection and Monitoring sub-unit may be organized in two
sections, which according to the size and raquirements of the country concerned
may be centralized or dispersed, Propagation conditions, particularly in the
VHF  and higher frequency bands, aye such thst inspection and monitoring cannot
be carried out sacisfactorily from a single site unless the country is very

small: the use of multiple =sites or appropriately squipped vehiclaes for thess
purposes then becomes essentcial.

Inspection section

The inspection section 1a provided with the inspection squipment and
-mobility needed to enforca the national and international statutory and
regulatory raquirements of Erequancy management. It works closely with the

monitoring section snd the Assignment and Licensing sub-unit in collecting
information.

The functicns of this section may Include the following:
. to investigate interference complaints;

- to invesctigate radiation from industrial, scilentific and medical
appliances;

- to inves-igate i1legal operations, and operations not 1in keeping
with the :terms of radio station licences;
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- to collect information for prosecution casas and to assist law
enforcement agencies in carrying out the processes of the law; and

- to ensure that radio ststion operators comply with natlonal and
international statutory and regulatory requirsments.

Monitoring section

In the management of the frequency spectrum, the monitoring section has
two basic responsibilities. One is to provide statistical information of a
technical and operacional nature on spsctrum occupancy. The sacond Ls to obtain

information for regulatory and enforcement purposes on the operation of
individual radio stations.

The monitoring section also performs an important function in
establishing the locations and identities of stations causing interference.
Monitoring station capabilitlies way ba employed {n certaln circumstances for
basic research of a 1limited nature. If fixed, mobile or portable monitoring
atations are advantageously located, propagation characterlstics over specific
paths can be messured and correlaced te known influencing factors to enable
synthesis of propagation prediction tables. HMonitoring centres may also
contribute to the development of nav measurement techniques.

According to its rescurcas s country may wish to participate 1in the
international  monitoring system which exists to assist, to the extent
practicable, in the implementation of the Radio Regulations, in particular to
ensure efficlent and economical use of the spectrum, and to help in the prompt
slinination of harmful interference (see Arcicle 20 of the Radio Regulatioms,
and the CCIR Handbook for Monitering Statlons).

4.2.7  Copputer Suppopt

The extent to which computer support facilities are available to and
used by the frequency management suthority depends on the resources, priorities,
and particular requirements of tha country concerned. In the early stages of {rs
introduction, computer support may be limited to, say, licensing recerds or the
more complex engineering calculatlons; ultimately the Computer Support sub-unic
may assume responsibilicy for the development, provision and maintenance of
support facilicies for nearly all spectrum management activities, including
record kesping, forecasting, and financlal management rslated to licensing.

The CCIR Handbook on Spectrum Management and Computer-Aided Techniques
addresses the use of computers in this context in considersble depth.



4.3 TRAINING OF PERSONNEL

In considering the needs and the possibilities for providing training
of personnel for frequency management, the conditions of training have to be
seen in relation to ths structurs of the frequency management unit In the
country.

Whatevar the size of the fraquency management unit, it 1s considered
necessary to have at least one person with suitable technical professional
qualifications who, in addition, has knowledge of the relevant national
legislation and of the Radio Regulatioms.

In the case of small units junior staff will mainly be tralned on the
job, and such training may be supplemented by various other methods, for
example:

- international and regional seminars organized by the IFRE or by

administrations;
- exchange of staff with other countries;
- bilateral contacts with other countries 1in which problems ars

analysed and mutually acceptable gelutions are sought;

- *hands-on"™ operatinnal experience in user departments within the
administration;

- handbooks, manuals or similar taxts provided by the sdministration
ot by another administration or by International orgsnizations or
their organs (e.g. IFRB, CCIR);

- individual training in another country:
- individual trajining in the IFRB.

Several years of experience may be necessary befors a national
frequency manager can deal with all aspects of nationasl and internacional
regulations. It is therefore vital that such experlience should not be lost
through frequent changes of staff: to the extent possible, administrations
should take the necessary steps to recruit and retain personnel having the
required qualifications and experience.

Although considerabls efforts are neceasary for initial training of
personnel for frequency managemsnt, It wust be borme in mind that the
development of both radio techniques and administrative procedures necessitates

constant updating of knowledge, and training will therefore be an ongoing
process.

The CCIR, through the work of IWP 1/5, is developing the use of sudio-
visual cassettes as a couwpanlon training tool to the Handbook for Monitoring
Stations. These cassettes will be obtainable separately from the ITU to provide
detalled training in such speclalized subjects as wisual identificatioen of

situat{ons (emlssions) and how to use a spectrum analyser for complex
measurements,

VIR

Information on further training possibiliries in incernational and
national training centres may be obtained from the Technical Cooperation
Department of the ITU,

4.4 SPECTRUM MARAGEMENT TMPLEMENTATION STRATEGY

During the davelopment of a spectrum management capabllity a number of
key subjects need to bs  addressed. By addressing these subjects, an
administration can follow a step-by-step process that wiil help 1t In its
planning activities, The set of steps described below is falrly comprehensive
but not necessarily exhaustive.

- Take action to get spsctrum management recognized as an essential
elemant in the development of an administration’s
telecommunication policy. This will help to ensure that requests
for resources are given appropriate priority and that the spectrum
management unlt s represented in the policy development
activities of an administratien,

- Identify and prioritize the functions that the spectrum management
unit will carry out, Consideration should be given to both
national and international neads resulting from national
legislacions or obligations undar the Radio Regulations.

- Size the process, taking Into account the specified functions and
the time phasing of this introduction. This will aid {n
identifying the resources necessary for lmplementation.

- Develep a  time-phased funcrional  implementation plan that
recognizes both national and internatfonal obligations. The plan
would ldentify short-term as “ell &5 long-term goals towards which
the spectrum managemant unlt is directed.

- Upon ceompletion of sizing of the planning process, consideration
should be given to the subjsct of automation support and a time
frame for {ts {ntroduction. Thls should encompass both data base
and records, keeping tectnical and engineering support of
appropriate monitoring capabilities.

- Establish detailed plans lealing to the specification of software
needs and support hardware. 1t 1s {important that data base
management software needs and mpecific design capabilities be
established prior to the specification and purchase of hardware.

- Document a comprehensive time-phased Implementation process that
will 4involve both Ffunctional and automatlon aspects of the
spectrum management planning activitiea. This can be used as a
master plan, &8s a means to secure necessary resources, and as a
means to perlodically update and revise an administration’s
plans.
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CHAFTER 35

POTENTIAL SCURCES OF ASSISTANCE IN
FREQUENCY MANAGEMENT MATTERS

As wmenticned in section 4.3, personnel in a natlonal frequency
management unit need special training and axpsrience sulted to the prevailing
conditions in the country. Since such training can only be provided in an active
frequency management unit, administrations should encourage the staff concerned
to approach thelr work with an innovacive spirit, and seek axternal assistance
only in cases which need an urgent solutiom.

The sources of asslstance vhich an adainistration may find useful when
such a need arises are describad in the present Chapter.

The Chapter is divided into five sections, as follows:
5.1 - Assistance available from other sdministratlons;
5.2 - Assistance available from the IFRS;
5.3 - Assistance savailable from the CCIR;

5.4 - Assistance avallable from the Tachnical Cooperation Departmant
of the General Secrstariat of the 1TU;

5.5 - Assistance available from scurces ather than the ITU.
5.1 ASSISTANCE AVAILABLE FROM OTHER ADMIRISTRATIONS

Discussions betwean administrations are helpful elther in connection
with the establishment and development of a frequency management unit, or in
resolving particular problems of a technical or procedural nature in the
operation of such a unit. Such discussions with neighbouring administrations
might lead to bilateral or multilateral agreements which could simplify the
treatment of any similar difficulties arising in the future (see also Article 7
of the Radio Regulations and RR1233). A short-term exchange of personnel between

administrations can result in a putual broadening of experience beneficial to
both parties.

Several administrations have recently established formal training
programmes in the fields of telecommunications and spectrum management., Others
are under conslderation in view of the demonstrated need for LImproved spectrum
management on a global basis, and may be obtained directly from those
administrations or via the Technical Cooperation Department of the ITU.

5.2 ASSISTANCE AVAILABLE FROM THE IFRB
5.2.1 enera

RR999 specifies that the functions of the IFRB sghall inelude

"the provision of assistance to administrations In the field of radio
spectrum utilization, In partlcular to those mdminfatrations in need of special
assistance, and the recommendation to admin{strations, where appropriate, of

acjusiments in their frequency assignments In order to obtain a better use of
tir radio sparirum ¥
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5.2.2 Understanding the procedures of che Radio Regulations

In response to Resolution Ne, 6 of WARGC-79 the IFRE has prepared the
IFRB Handbook on Radio Regulatory FProcedures., It 1is aimed at asslisting
administrations in the application of the procedures of the Radic Regulations.
It contains many flowcharts which are to be inserted in the Radlo Regulations as
an aid to rtha undarstanding of the procedures.

5.2.3 Application of procedures of the Radio Regulations

The IFRB’s Technical Standards and the Rulss of Procedure ars developed
in accordance with RR1001 and distributed ro administrations in accordance with
RR1001.1.

Many provisions of the Radic Regulations specify that 1If difffculties
arise 1in connection with a particular procsdure the Board may be requested to
pravide assistance in applying the procedure concernsd or assistance of a
technical nature.

In particular RR1218 provides for the Board to assist in the selection
of a frequency assignmenc to a station in the fixed service between 3 and
27.5 MHz.

5.2.4 Application of regional agregmencs

Certain reglonal agreements, such as the Regional LF/MF Broadcasting
Agreement (Regions 1 and 3), Geneva, 1975, indicate assistance which may be
provided by the IFRB in specifiasd circumstances.

5.2.5 - ogt-¢co T

RR1003 prescribes that the IFEB shall provide technical assistance in
the preparation for and organization of radio conferences in consultacion, as
appropriate, with the other permanent organs of the Unfon.

To fulfil this obligation the Board prepares appropriate documentatlion.
In order to assist administrations in implementing conference decisions, or in
order to provide clarification and advice on the interpretation and application
of the Radic Regulations, the Board issues IFRB Circular-letters when
appropriate: these are distributed to all administrations.

5.2.6 International monitoring

In accordance with RR1000 and RR1B85 the IFRB records the resulrs
supplied by the monitoring statlons participating In the international
monitoring system, and periodically prepares summaries of the data it receives:
the summaries are published by the Secrstary-General and may be useful to a
national frequency management unit in identifying less congested portions of the
spectrum and/or sources of harmful {nterference. Special wmonitoring campelgns
are Initiated from time to time.
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5.2.7 Cases of harmful jnterference

RR998 prescribes that at ths requast of one or mora of the interested
administrations the Board shall invesci{gate cases of haraful interference and
formulate recommendations with respact tharsto: see Article 22 of cths Radio
Regulations, in particular RR1962-1966. The cases referred to the IFRB
frequencly include thoss in which comsunication betwesn tha adainistrations
concerned 1is difficulc; the IFRB scts as an intsrmediary in such casas, and
tries to reach a satisfactory solution. '

5.2.8 Iraining of gperzonnel

RR1005 prescribes that at ths rsquast of an admiunistrecrfon the Board
shall provide assistance in the training of senior staff in the fields of

spectrun management and utilization, particularly for those countries in special
need: see section 4.3 in Chapter & of this booklat.

5.2.9 Publication of infoxmation of genersl intereat

In compliance with the wishes of the first mesting on tha development
of national radio frequency management, from time to time the IFRE will arrangs
for publication In the ITU Telecommunicatioo Journal of a short newslatter

dealing with matters of interest to national frequency management authorities or
units.

5.3 ASSISTANCE AVAILABLE FROM THE CCIR
5.3.1 TIechnical information

The main functions of the CCIR are listed in sectlon 2.6.
Administrations {nterested may find the inforwarion they need in sexisting CCIR
texts (Recommendations, Reports, Handbooks and Documents).

The CCIR texts are published in the working languages of the ITU
(English, French and Spanish). Relevant texts are contained in Volume I covering
the activity of Study Group I, the CCIR Handbook on Spectrun Management and
Computer-Aided Techniques and the CCIR Handbook for Monitoring Statlons. Texts
concerning speclfic services are contalned in other Volumes (see Bibliography).

The Handbook on Spectrum Management and Computer-Alded Techniques
describes engineering analysis techniques required £or spectrun management,
including frequency files, computer appiications, and examples of automated aids
for spectrum management. Examples are glven of spectrum optimizarion techniques

as well as indications where the data slements described in the Handbook ars
applied in the Radio Regulations.

The annexes contain a 1isting of frequency data files, computer models
and data base management systems. There {s a catalogue of data files and

computer programs ii: use by various administrations and the ITU, with short
descriptions.
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The CCIR Handbook £for Monitoring Statiens describes, finter alia,
various procedures and techniques used In monltoring scations. New subjects
cover wmonitoring of the emissions from space stations and the use of computer
tachniques.

The publications entitlied “CCIR Antenna Disgrams” (1978 and 1984) offer
comprehensive information sbout wvarious high frequency directional antennas,
including technical and economic aspects.

5.3.2 Computex DrOgIrams

Thers ate computer pregrams available for carrying out technical
calculations., One of them (NOISEY) predicts noise power and fleld strength at
any frequency above 10 kHz for any geographic location snd time, based on CCIR
Reporcts 322 and 258, Programs WOMAP and MUFFY perform computations connected
with lonospheric propagation. A package of antenna programs is dedicated to the
caleulation of the radiation pattern of a serles of antennas of differenc types,
from a single dipole to complex curtain sntennas over lmperfect ground.

The computsr programs offered by various administrations and listed in
the CCIR Handbook on Spectrum Managemant and Computer-Aided Techniques are belng
sxamined for their correctness, adequacy of documentation and program
portabilicy. It is axpected that these prograas will be made available through
the CCIR when this sxamination has been completed.

The Telecommunfcation Jougnal publishes the information about computer
software available through the CCIR. It 1s uneconocmic to develop computer
programs for radic-frequency managemsnt if they have been developed elsevhere.
GCIR Resolutlon No, 88 invives administratlons and other participants to
sxchange their owm programs through the CCIR secretariat.

By submitting softwara for distribution under Resolution No. 88, the
submitter grants permission to use the software free of charge. The submitred
software and all subsequent coples (but not the physical media on which it is
rscorded) remain the property of the original submicrer. The softwate (and
documentation) 1is provided "as {s", and some modifications may be required
before the software can be uci{lized wlth specific computer hardwars. Neither the
submicter nor the CCIR makes any warranty or assurance as to its performance,
and no llability is accepted for the content or applicability of the software
and documentatlon, the results of using them, or their suppert and maintenance.
The entire risk must be assumed by the user. The dissemination of the software
by the CCIR secretariat doas not imply any form of endorsement or
vecommendation. The CCIR secretariat coples the software (together wicth the
sccompanying documentacion) at the request of interested parties and distributes
1t fres of charge (axcept for the cost of materlal, processing, handling and
postage), without necessarily raviewing it. In accordance with Resolution
No. 88, CCIR Study Group 1, IWP 1/2 examines its portability, adequacy of
documentation and correctness, and the rTesults are published separately.
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5.3.3 Studies of technical problems

If a specific problem of an administration is not coversd by the
existing CCIR texts, the adainistrstion may propose a special question,
according to the provisions of Ne. 327 of tha Conventlon. If the proposal is
supported by at least twenty adainistrations the necessary studies are carried
out by one of the CCIR Study Groups and the results are pubiished as a CCIR
text. Ths most detailed source of informatfion on current studies carried out
flows at the lavel of CCIR Working Parties and CCIR Study Groupe, snd thus
active participation In their work is most beneficial for al)l those {nterssted.

5.4 ASSTSTANCE AVATLABLE FROM THE TECHNICAL COOPERATION DEPARTMENT OF THE
GENERAIL. SECRETARIAT OF THE ITU

Within the framework of the United Nations DCevalopment Progranme
(UNDP), assistance can be provided to developing countries.

Generally, this type of assistance consises of the provisfon of a
frequency management expert, who can take up an assignhment for an appropriate
period in the requesting country In otrder to assist che administratlon in any
nmatters related to frequency management and monitoring. Alternatively, or 1in
addition, fellowships can be pgranted to staff members of the requesting
administration. These are wusually arranged {n the frequency management and
mcnitoring services of other member adminfistrations.

As & rTegular activity of the ITU and in accordance with Resolution
Ro. 22 of the Convention (Nalrobi, 1982), the ITU can also provide speclalist
advice and short missions of up to four weeks by speclalists to assist the

requesting administration on specific problems 1in ths fleld of frequency
wmanagement and monitoring.

3.5 ASSISTANCE AVAILABLE FROM SOURCES OTHER THAN THE ITU

An administration may be sble to cbtaln assistance in the context of
frequency management from several sources outside the ITU. A few of these
sources are mentioned in this section.

5.5.1 ance dbo: o

Handbooks, conference procesdings, manuals, ot other works of reference
are helpful sources of information which can range from the very gensral to the
extremely detailed in both subject matter and treatment,

The bibliography presented at the end of this booklet may serve as s
starting point for study, which might be augmented by text books appropriate to
the subJect concerned, be it technical (in the context of radio engineering) or
administrative (in the context of business management). 1t may be noted that
several of the sources listed in the bibliography contain further references to
allied subject matter,

Handbooks or manuals produced by certain countries for their own use
may be made avallable to other countries.
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5.5.2 Assiscance in radip matters from gther apecialized organizations

Although not directly concerned with frequency management activitiss as
discussed in this booklet, assistanca in the fleld of radlocommunication may be
derived from discussions with, or the documents of, such organizations as the
CISPR, ICAO, IEC, JMO and IS0, as well as from radio equipment manufacturers,
suppliers, or R & D organizations,

Regional and multinational organizations such as ATV, EBU, IEE, IEEE
and URSI offer seminars snd technical forums from time to time for examination
of new techniques and on new strategies applicable to fraquency management on
all levels, from the most simple to the most complex.



BIBLIOGRAFPHY

ITU REFERENCE DOCUMENTS FOR BATIONAL
FREQUENCY MANAGEMENT

The bibliography contains a 1ist of texts which administrations may
find useful vhen establishing or dsveloping a national frequency msnagement

unit.

Itens carrying tha comment "Basic reference” are considered to be

assential documents which should be availabla within the unit for consultation.

Doguments

International Talecommunlcation
Convention, Nalrobi, 1982

Radio Regulations, Ceneva, 1979,
edition of 1982, revised 1988
(together with Appendices 26
and 27 Aer? which are published
separately)

Reglonal Agreements applicable

to specific services, frequency
bands and countries concerned

{e.g. Reglonal MF Broadcasting
Agreements, Geneva, 1975 (for
Reglons 1 and 3), and

Rio de Janeiro, 1981 (for Regiom 2})

Texts of the CCIR as adopted by its
most recent Plenary Assembly
VOLUME 1

VOLUME II

VOLUME 111

VOLUME IV-1

Compents

Basic reference

Basic reference

Basic raferances

Bagic references

Spectram utilization and menitoring
{Study Group 1)

Space research and radloastronomy
(Study Group 2)

Fixed service at frequencies below
about 30 MHz (Study Group 3)

Fixed-satellite service
(Study Group 4)

Documents
YOLUME IV/IX-2

VOLUME V

VOLUME VI

VOLUME VII

VOLUME VIII-1

VOLUME VIII-2

VOLUME VIII-3

VOLIME IX-1

VOLUME X-1

VOLUME X/XI-2

VOLUME X/XI-3

VOLUME X1-1

VOLUME XII

VOLUME XIII
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Comments

Frequency sharing and coordination
between systems In the fixed-satellite
service and radio-relay systeas

{Study Groups 4 and 9)

Propagation in non-ionized media
(Study Group 5)

Propagation in ifonized media
(Study Group 6)

Standard frequencies and time signal
services (Study Group 7)

Land wobile service (terrestrial)
(Scudy Group 8)

Maritime mobile saxvice (terrestrial),
amateur and amateur satellite service
{Study Group B)

All wmobile satellite services and
aeronautical mobile service
(terrestrial) (Study Group 8)

Fixed sarvice using radio-relay
systems
(Study Group 9)

Broadcasting service {socund)}
{Study Group 10)

Broadcasting-satelllite service (sound
and television) (Study Groups 10
and 11)

Recording (sound and television)
(Study Groups 10 and 11)

Broadcasting service (television)
{Study Group 11)

Transmission of sound broadcasting and
television signals over long distances
{CHTT)

Vocabulary (CMV)
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Doguments

Supplement to
CCIR Report 252-2

CCIR Report 322-3

The International Frequency
List (IFL)

The weekly Clrcular (of the IFRB)

Service Documents other thanm List [

IFRB Handbook on recommended
techniques for better utili{zation
and reduction of congestion of tha
high frequency radio spectrum (1973)

IFRB Handbook on Radio Regulatory
Procedures

CCIR Handbook on Spectrum Management
&nd Computer-Alded Technfques

CCIR Hendbook for Monitoring Stations

CCIR Antenna Diagrams (1978 and 1984)

CCIR Handbook on
Broadcasting-Satellite Systems,
Geneva, 1983

CCIR Handbook on Satellite Communi-
cations (fixed-sgatellite sarvice),
Geneva, 1985

IFRB Circular-letters

Commenty

Second CCIR computer-based interim
method for estimating sky-wave fleld
strength and transmission loss at
frequencies between 2 and 30 MHz

Characteristics and application of
atmosphere radioc nolse data

Basic refarence: the IFL (s List I
of the Service Documents - see
Appendix 9 to the Radio Regulations

Basic reference: see RR1455, RR1456 and
RR1583

Selectad according to regquirsments: ses
Appendix 9 to the Radio Regulations

Handbook {2 volumes) published in
1984 with subsequent revisions

Latest version published in 1987:
includes many references to CCIR and
other published texts

Handbook published {n 1968 and at
present under revision

Basic references, issued vhen
appropriate: contaln information on
particular matters relating to
frequency management,
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Documenta

Economic and Tachnical Impact of
Implementing & Regional Satellite
Network, GAS 8, CCITT, Geneva, 1983

Documents of tha first and second
meetings on the davelopment of
national radio frequency managemant,
Geneva (24 ta 28 October 1983/8 to
11 Septeamber 1987) (Note 1)

Documants of the regular IFRB

Seminar on frequency mansgement

and tha use of the radio frequency
spectrun and the geostationary-satellite
orbit - Geneva, &4 to 11 March 1988

{or later versions therecf) (Note 1)

Documents on frequency management
matters of ICAO, IMO, INTELSAT,
INTERSPUTNIK and similar inter-
national organizations

Note 1 - Several of the documents referred to mention further reference

material,



ANNEX

GLOSSARY OF TERMS

This glossary explains terms vhich ars used in this booklsat and often
ancountsred in the fleld of fraquency management, Terms defined in Article 1 of
the Radio Regulations have been so Ldantifiad,

Adainistration

Allocation
(of a frequency band)

Allotment (of a radic frequency
or radio-frequency channel)

Assigned frequency

Assigned frequency band

Assigrment (of a radio frequency
or radio-frequency cha.inel)

ATU

Any governmental department or servics
responsible for discharging the
cbligacions undertaken {n thas Convention
of ths International Telacommunication
Union and the Regulations (RR3).

Entry {in tha Tablea of Frequancy
Allocacions of a given frequency band for
the purpose of its use by one or more
terrestrisl or space radiocommunicatfon
services or the radie astronomy service
under specified conditions. This tem
shall slso be applied to the fragquency
band concerned (RR17).

Entry of a designated frequency channel
in an agreed plan, adopted by & competent
conferance, foxr use by ons or mors
administrations for a terrestrial or
space radiocommunication service in one
(14 more {dentified countries or
geographical areas and under specified
conditions (RR18).

The centrg of the frequency band assigned
to a station (RR142).

The freguency band within which the
enisslon of a station i3 authorized; the
wideh of the band equals the necessary
bandwidth plus twice the absolute valus
of the frequancy tolerance. Where space
stations are concerned, the assigned
frequency band includes twice the maximum
Doppler shift that may occur in relation
to any point of the Earth's surface
(RR141}.

Authorization given by an administration
for a radio station to use a radie
frequency or radio-frequency chaanel
under specified conditions (RR19).

Arab Telecommunications Union

CCIR
CCITT

CISPR

s.l.r.p.

Elactromagnetic compatibllity (EMC)

EBU

Frequency tolerance

Hardware

Harmful Interferance

HF

Icao
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International Radio
Comaittae

Consultative

Inteynational Telegraph and Telephone
Consultative Committes

International .Special Comaittee on Radio
Interferance (this Committee works under
the IEC).

Equivalent isotropically radlaced power;
the product of tha power supplied to the
antenna and the antenna gain in & given
direction relative to an isotrople
antenna  {absoluts or 1isotroplc gain)
(RR155),

EMC is the condition which prevails when
talecommunications equipaent is
performing its individually designed
function Iin a common electromagnetic
snvironment without causing or
suffering unaccaptable degradacion
due to unintentional electromagnetic
interference to or from other equipment
in the same anvironment.

European Broadcasting Union

The maxisum permissible departure by the
centrs frequency of the frequency band
occupied by an emission from the assigned
fraquency, or by the characteristic
frequency of an enmission from the
reference frequency., The frequency
tolerance 1s expressed 1in parts  per
million or in herrz (RR145).

Physical equipment used in data
ptocessing as opposed to computer
programs, procedures,  rules and
associated documentation,

Interference which endangers the
functioning of a radionavigation service
or of other safety services or serfously
degrades, obstructs, or repeatedly
incerrupts & radiccommunication service
operating in accordance with the Radio
Regulations (RR1613).

High-frequency (decametric waves) (sae
RR208).

International Civil Aviation
Organization



TEC
IEE

1EEE

IFL
IFRB
MO

150

Industrial, Scientific and Medical
(I5M) Applications (of radio
fregquency asnergy)

Interference

MF

MIFR

Necessary bandwidth

pid

Protection ratio
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International Electro-technical Commission
Institution of Electrical Engineers

Institute of Electrical and Electronics
Enginesrs

International Frequency Llat
International Frequancy Registration Board
International Maritime Organization

International
Standardization

Organization for

Operarion of equipment or sppliances
designed to generate and use locally
radio frequency energy for induscrial,
sclentific, medical, domestic or asimilar
purposes, excluding &pplications in the
fisld of telecommunicstions (RR16),

The affect 0f unwanted anergy due to one
or a combination of emissions, radiations,
or inductions upon reception In a
rad{ocommunicatlon system, manifested by
any performance degradetion,
misinterpretation, or loss of (nformation
which could be extracted in the absence of
such unwanted energy (RR160 - see "Harmful
interference®, sbove).

Medium frequancy (hectometric vaves) (sea
RR208).

Master International Frequency Register.

For a given class of emission, the widcth
of the frequency band which 1s just
sufficient to ensure the transmission of
information at the rate and with the
quality required under speclfied
conditlons (RR146).

Power flux-density.

The minimum wvalue of the wanted-to-
unvwanted signal ratio, usually expressed
in decibels, at the receiver input
determined under specified conditions such
that a specifled reception quality of the
wanted signal is achieved at the recelver
output (RRL64).

R&D

Radio astronomy

Radiocommunication

Radiocommunication service

Radio waves or Hertzian waves

SHF

/1

/R

Software

Space radlocommunication

Spurious emlssion
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Resasrch and developaent,

Astronomy based on the reception of radio
waves of cesmic origin (RR14).

Telecomunication by means of radio waves
(RR7).

A service as defined In Section III of

Article 1 of the Radio Regulations
involving the  transmission, ewmission
andfor reception of radio waves for
specific telecommunication purposes
(RR20).

In the Radio Regulations, unless otherwise
stated, any radlocommunication service
relates to terrestrlial radiocommunicacion,

Electromagnetic waves of frequencies
arbitrarily lower than 3 000 CHz,
propagated in space without artifieclal
guide (RRE).

Reference to a provision of the Radie
Regulations,

Super high frequency (centimetric waves)
(s=e RR208}.

Signal-to-interfarence ratio,
$ignal-to-noise ratio.

Conputer programs, procedures, rules and
any associated documentaticn concerned
with the operation of a data processing
aystea.

Any radiccommunication involving the wuse
of one or more space statlons or the use
of one or more reflecting satellites or
other objects in space {(RRY).

Emission on & frequency or frequencles
which are outside the necessary bandwidch
and the level of which may be reduced

without affecting the corresponding
transmission of {information. 5Spurious
emissions include harmonic enissions,
parasitie emissions, intermodulation
products and frequency conversion
products, but exclude out-of-band

emissions (RR139).



Station

Storages (davice)

Telacommunication

Terrastrial readiocommunication
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One or mors transmittars or recaivers or
& comblnation of transmitters and
recaivars, including the accessory
equipmsent, mnecessary at one location for
carrying on a radiccommunication servicas,
or tha radic astronomy ssrvice. Each
station whall be classifiad by the
ssrvies in which it operates permanently
or temporarily (RES8).

A functional unit intoe which data can be
placad, in which they can ba retained,
and from which they can be retrieved.

Any transmission, emiasion or racaption
of signe, asignals, writing, 1images and
sounds or Iintelligence of any nature by
wire, radio, optical or othar

slectromsgnetic systems (RR4).,

Any radiocommunication other than spacs
radiocomsunication or radio astronomy
(RRB).

Ultra-high frequency (dscinetric wavas)
(sea RR208).

International Union of Radio Sclsnce

Very high frequency {metric wavas)
(see RR208),



