
FACTA UNIVERSITATIS (NI�S)
Series: Electronics and Energetics vol. 12, No.2 (1999), 45-65

UDC 621.396.74

CHALLENGES TO THE INTERNATIONAL RADIO

REGULATORY ARRANGEMENT IN AN ENVIRONMENT

OF DECREASING DIFFERENTIATION BETWEEN

THE TRADITIONALLY DEFINED

RADIOCOMMUNICATION SERVICES

This paper is dedicated to Prof. Ilija Stojanovi�c on the occasion

of his 75th birthday and the 50th anniversary of his scienti�c work

Trajco Gavrilov

Abstract. The radiofrequency spectrum and the geostationary satellite or-
bit, being limited natural resources, must be used rationally, e�ciently and
economically. They are subject to detailed international regulation included
in the International Telecommunication Constitution and Convention and in
the administrative regulations (Radio Regulations and Telecommunication
Regulations) attached thereto. The basic purpose of these instruments, that
have international treaty status , is to ensure equitable access to these natural
resources by countries and groups of countries and to provide means for har-
monized development and e�cient operation of telecommunication services.
These regulations have been established within the International Telecommu-
nications Union and are under permanent review to respond to the rapidly
changing telecommunication environment.

The primary goal of the international radio regulations is to establish
useful and cost-e�ective ways of coordinating the planning and managing the
implementation of services. The Radio Regulations and associated Recom-
mendations are intended to assure the necessary performance and quality,
while seeking to conserve spectrum and exibility for future expansion and
new requirements.

To this end, the international Radio Regulations address many di�erent
aspects relating to the assignment and use of frequencies (allocated frequency
bands, mandatory sub-allocations, authorized classes of emission, power lim-
its, and many other technical characteristics such as frequency tolerances,
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maximum permitted spurious emission power level, equipment characteris-
tics). It also speci�es the substantive procedural aspects (such as advance
publication, coordination procedure, updating of plans, noti�cation and re-
cording) that lead to international recognition of the use of frequencies.

Radiocommunication services are currently undergoing major transfor-
mations due to the rapidly advancing technology and the convergence of me-
dia, telecommunications and computing. The traditional concepts for interna-
tional management of the spectrum/orbit resource, in an environment of de-
creasing di�erentiation between the traditionally de�ned radiocommunication
services, do not follow this pace of change. It is imperative that a substantive
review be undertaken of the current concepts of international frequency man-
agement so as to establish a regulatory arrangement capable of responding to
the challenges of the rapidly changing technological environment.

1. Management of the radiocommunication services
in an increasingly changing environment:

limits of international regulations

1.1 New developments in telecommunication and information technolo-
gies have resulted in highly sophisticated applications in both terrestrial and
satellite telecommunication systems. Such applications have increased the
access to communication channels and created the basis for new concepts like
personal communications networks and "information superhighways". Fur-
thermore, the convergence of the media, telecommunications and computing
has resulted in the creation of the concept of a Global Information Infrastruc-
ture. The implementation of this concept requires appropriate international
regulations that should be exible, highly e�ective and responsive to the
ever-accelerating pace of technological changes.

1.2 Radiocommunication services are an essential component of current
telecommunication structures and one of the pillars of the Global Informa-
tion Infrastructure. Based on the use of radio frequencies and satellite orbits
(both geostationary and non-geostationary), radiocommunication services
require a regulatory framework which will permit the use of the spectrum
in a highly rational, e�cient and economic manner, while providing exible
access to it by new technologies. This is necessary since, despite techno-
logical developments, the demand for spectrum is ever- increasing. In this
connection the basic question which arises is: what uses of spectrum need to
be regulated, and to what extent, bearing in mind that over-regulation may
become a constraint for the development of radiocommunication systems,
while the laissez-faire approach may lead to a chaotic situation.

1.3 The current radio regulatory arrangement, as contained in the Radio
Regulations of the International Telecommunication Union (ITU), certainly
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aims to achieve the main regulatory objective, i.e., to provide the most use-
ful and cost-e�ective ways of coordinating the planning and managing the
implementation of services so as to ensure that they give the necessary per-
formance and quality, while conserving spectrum and exibility for future
expansion and new requirements. Two main concepts are used in this con-
nection:

� The concept of frequency block allocations that are intended for use by
de�ned radio services (the Table of Frequency Allocations as contained
in the current Article S5 of the Radio Regulations). This concept gen-
erally provides common frequency allocations to mutually compatible
services operating with similar technical characteristics in speci�c parts
of the spectrum. It also provides a stable planning environment for
administrations, equipment manufacturers and users.

� The concept of voluntary or obligatory regulatory procedures for coor-
dination, noti�cation and recording that are tailored to the allocation
structure.

1.4 In applying these concepts at various world radiocommunication
conferences, Member States of the ITU have de�ned many radio services,
with many derivations (sub-services), and appropriate speci�c procedures.
This approach has been needed to ensure that quite speci�c requirements,
and quite speci�c applications, are properly taken into account in the agree-
ments reached at radiocommunication conferences or in planning. However,
new technological developments, which o�er practically unlimited choices
for all kinds of digitization, coding, processing and switching of signals, are
challenging the current rigid schemes. For instance, some highly complex
multi- function systems nowadays o�er a very wide ranges of applications
but, at the same time, they put into question the appropriateness of the
current de�nitions of single-purpose services. On the other hand, many of
the services have become very similar and distinctions needed earlier are now
not as important with current technologies and usage. In such an environ-
ment, it is legitimate to ask whether the principles of the current allocation
structure and the associated regulatory framework are still able to respond
adequately to the requirements of the rapidly advancing technology.

2. Allocation structures:
basis for the planning and implementation of services

2.1 The allocation structure and the associated principles represent a
basis for the planning and implementation of radiocommunication services.
The current approach is based on a block allocation methodology with foot-
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notes. The regulated frequency band (9 kHz { 400 GHz) is segmented into
smaller bands and allocated to over 40 de�ned radiocommunication services
in the Table of Frequency Allocations. The radio services are identi�ed as
primary or secondary (the latter shall cause no harmful interference to, nor
claim protection from, the former) and footnotes are used to further specify
how the frequencies are to be assigned or used. The Table is organized into
three regions of the world and is supplemented by assignment and allotment
plans for some bands and services. This approach has been maintained for
a considerable period of time (since 1947) due to the several advantages it
holds:

� it provides a stable planning environment for administrations,

� it provides stability for equipment manufacturers and users,

� it is accompanied by regulatory procedures adapted to block allocation
methodology.

2.2 Two types of allocation are made:

(1) exclusive allocations, which are favoured in cases that involve broad
international use of equipment and practices which imply the need to
harmonize relevant operational procedures and technical material in a
larger international context; the regulatory procedures which govern
the use of bands that are allocated to only one radiocommunication
service are adapted to the service concerned, also taking into account
the relevant radiowave propagation mechanisms, and

(2) shared frequency allocations, which are applied to maximize the usage
of the available spectrum when two or more radiocommunication ser-
vices can e�ectively utilize the same frequency band. Any sharing of
the spectrum should provide for continued (non- disturbed) operation
of the existing or planned service after the introduction of a new ser-
vice. It often happens that an existing or planned service, in an area of
sparse radio usage, has enjoyed more than the necessary protection and
has given a useful service beyond the speci�ed coverage. The introduc-
tion of a new service may result in degradation of this "over-privileged"
situation, while maintaining the conditions for optimal operation. The
regulatory procedures which govern the use of bands that are allocated
to several radiocommunication services, on a shared basis, are much
more complicated: in addition to the radiowave propagation mecha-
nisms applicable to the bands concerned, they are based on the use of
technical criteria (usually threshold values) which are intended to iden-
tify the countries with which the coordination is to be e�ected to obtain
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an acceptable sharing arrangement.

2.3 With shared allocations, it is essential that the sharing arrangement
is acceptable to all parties concerned and that it allows su�cient quality
and strength of signal for all of the involved services to be operated in a
satisfactory manner. A solution is usually arrived at by separating di�er-
ent services by some combination of frequency, physical distance or time
(frequency sharing, geographical sharing, time sharing).

2.4 However, the ever-increasing need for spectrum and the decreasing
di�erentiation between the traditionally de�ned services has made many
elements of this approach obsolete. Currently, there are many cases where
the present distinction between the traditionally de�ned services is hazy and
the block allocation structure may not be appropriate.

2.4.1 As an example, lets consider the broadcasting-satellite service
(BSS) and the �xed-satellite service (FSS) from technical viewpoint. When
the BSS and FSS services were originally de�ned as separate services there
were considerable di�erences in the technical and operational standards of
these services. FSS was considered to be mainly for point-to-point communi-
cations, using antennas of 15-30 meters, while the BSS was considered to be
a point-to-multipoint service, using antennas of 50-60 cm. However FSS sys-
tems now use 1.5-2 m antennas in a point-to-multipoint mode similar to the
BSS. FSS satellites now provide direct-to-home (DTH) service for computer
connections using 60-70 cm antenna, but also a direct-to-home television in
plain format, for direct reception by the general public. On the other hand,
some transmissions in the BSS are totally encrypted, contrary to the de�ni-
tion of the broadcasting service which is de�ned as being intended for direct
reception by the general public. In technical terms, there is little di�erence
between a digital DTH service for computers (FSS) and a digital DTH TV
service (BSS). This implies that DTH systems may be implemented in any
bands allocated to the FSS and the BSS. As a consequence, one could hardly
justify separate allocations for the FSS and BSS.

2.4.2 As another example, lets consider applications like FWA (�xed
wireless access; sometimes referred as WLL - wireless local loop) and the
cellular type mobile systems (sometimes referred to as MWA - mobile wire-
less access). As an extension to the �xed network, FWA is considered as
part of the �xed service and it is normally implemented in the frequency
bands allocated to the �xed service. However, from an operational point
of view, FWA systems are point-to-multipoint systems, like the MWA sys-
tems. In many cases, FWA systems are designed to operate in the same
frequency band as MWA systems, using the same technology. As a conse-
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quence, MWA systems operating in the bands allocated for mobile services
may include FWA applications1. With such a convergence between the FWA
and MWA systems (and many other applications, like multi-point distribu-
tion systems and radio local area networks), it is really a question of how
long the di�erence between the �xed service and the land mobile services can
be maintained. The only problem is �nding a name for such a service, which
integrates not only voice and data, but also audio and video transmissions.

2.4.3 As a further example, lets consider the adaptive HF communica-
tion networks. The systems used in these networks have real-time frequency
management capabilities. Although initially conceived for use in the mar-
itime mobile services, their architecture is consistent with any application
in the �xed and mobile services. Consequently, they are being introduced
in both �xed and mobile services. In view of the inherent advantages of
these systems (very short call set-up time, e�cient tra�c handling, etc.),
their channel occupancy is sometimes not even observed by the other users.
As such systems can be implemented in any frequency band, with no detri-
ment to other users, while ensuring e�ective throughput of their own trans-
missions, a question arises as to the adequacy of the rigid frequency block
allocation scheme in this regard.

2.4.4 Similar questions are being asked in the context of the use of
spread-spectrum CDMA systems. These systems could be used simulta-
neously for several applications, e.g., for point-to-point operations (in the
�xed services) or for personal communication networks (in the land mobile
service). In view of their features (e.g., the spreading of the energy of the
transmitted signal over a bandwidth which is much wider than the informa-
tion bandwidth) the conventional allocation techniques would require a wide
frequency allocation block for both �xed and land mobile service. However,
it is questionable whether such an allocation is required at all. Firstly, as
spread spectrum systems have considerable resistance to interference, they
could use many frequency bands jointly with other conventional systems
without any need for a formal allocation (no need for increased protection of
the spread-spectrum systems from conventional systems). Secondly, as the
resulting transmitted signal of the spread spectrum systems is a wideband
low power-density signal which resembles noise, such systems can be imple-
mented on a non-interference basis with respect to the conventional systems
that have allocations in the band concerned.

2.4.5 In other cases, the de�nitions of the service (Article S1 of the Radio
Regulations) and the Table of Frequency Allocations to services (Article S5 of

1For more details see Recommendation ITU-R F.757-1
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the Radio Regulations) do not seem to be consistent. For instance, Article S1
(provision No. S1.23) contains the de�nition of the space operation service,
indicating that the functions of the space operation service (space tracking,
space telemetry, space telecommand) will normally be provided within the
service in which the space service is operating (e.g., �xed-satellite service,
broadcasting-satellite service, mobile-satellite service). On the other hand,
Article S5 contains several separate allocations to the space operation service
and to other satellite services in the same frequency band (e.g., around 137
MHz, in 400.15 { 402 MHz, in 1525 { 1535 MHz, etc). Thus, in some
cases there is an implicit allocation made, while in other case there is a
redundancy: an allocation is made explicitly for the space operation service
and there is an implicit allocation made through the allocation of the main
space service.

2.5 In view of the above developments, the international community
now tends to favour making allocations which are based on generic services.
This became evident at the World Radiocommunication Conference in 1997
(WRC-97), where a considerable breakthrough was achieved by allocating
some parts of the spectrum to the generic mobile-satellite service, a result
which was obtained after 12 years of intensive negotiation. Similarly, the
same Conference decided, inter alia, (1) to allocate some frequency bands for
bi-directional use (Earth-to-space, space-to-Earth), and (2) to allocate some
frequency bands for common operation by systems using the geostationary
satellite orbit (GSO) and by systems using non-GSO; this kind of decision
would have been unthinkable some 10 years ago. Certainly, such decisions
on allocations were accompanied by other decisions on the conditions for use
of the bands by the services concerned. To this end, some new concepts were
introduced, e.g., fractional degradation in performance2, equivalent power-
ux density limits3, aggregate power-ux density limits4, etc.

2.6 In conclusion, in an environment of constantly decreasing di�erenti-

2A fractional degradation in perfomance (FDP) is used to evaluate the impact of a
constellation of space stations in the mobille-satellite service using the non geostationary-
satellite orbit on terrestrial stations in the �xed service using digital modulation; for
details see paragraph 1.2.2 of Annex 1 to Appendix S5 (Radio Regulations, vol. 2, ITU,
Geneva, 1998)

3The concept of equivalent pfd limit is used to evaluate the impact of a constellation
of space stations in a satellite system using a non geostationary-satellite orbit on Earth
stations in a service using the geostationary-satellite orbit;for details see Resolution 130
(WRC-97), (Radio Regulations, vol. 3, ITU, Geneva, 1998)

4The concept of aggregate pfd limit is used to evaluate the impact of all earth stations
in a satellite system using a non geostationary-satellite orbit on a space station in the
geostationary-satellite orbit; for details see Resolution 130 (WRC-97), (Radio Regulations,
vol. 3, ITU, Geneva, 1998)
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ation between the traditionally de�ned radiocommunication services, there
are many reasons to question the appropriateness of the frequency block al-
location methodology to distinctive radiocommunication services, based on

the traditional de�nitions of the single-purpose radiocommunication services.
With many radical changes in the operational practices, the old administra-
tive concepts, such as service type, mobility and content, which served as a
basis for di�erentiating various radio services, are now inoperative and ob-
solete. However, from an international perspective, an international table of
frequency allocations is still required because it provides for stability of us-
age and for the possibility of international planning. Such a Table may only
be useful in the context of a re- de�nition of the radiocommunication ser-
vices, based on broader service de�nitions, in a way which provides improved
exibility and adaptability in meeting new or unforeseen requirements.

3. Radio regulatory procedures:
uniforms which do not suit

3.1 The rights and obligations of the Member States of the ITU in
the domain of international frequency management of the spectrum/orbit
resource are incorporated in the International Telecommunication Consti-
tution and Convention and in the Radio Regulations that are annexed to
them. Article 44 of the Constitution (Geneva-1992, as amended by the
Plenipotentiary Conference, 19945)stipulates that the radio frequencies and
the geostationary-satellite orbit are limited natural resources and that they
must be used rationally, e�ciently and economically, in conformity with the
Radio Regulations, so that countries and groups of countries may have equi-
table access to both. The speci�c procedures providing the means to achieve
interference-free radiocommunications have been established by world radio-
communication conferences on the basis of the above principles.

3.2 Various mechanisms or procedures have been established to safe-
guard the rights of administrations when they comply with these obligations.
These mechanisms or procedures subsequently lead to ensuring international
recognition of the frequencies used. The principal mechanisms applicable to
di�erent bands/services are one or more of the following:

{ selection and assignment of frequencies by each country to its own sta-
tions;

{ coordination of frequencies, where appropriate, prior to their noti�ca-
tion to the Radiocommunication Bureau of the ITU and their bringing

5The Constitution and Convention were further amended by the Plenipotentionary
Conference, 1998; the modo�ed provisions will enter into force on 1 January 2000.
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into use;

{ noti�cation of frequency assignments by the national administration to
the Radiocommunication Bureau of the ITU, examination and record-
ing, by the Bureau, in an international frequency register;

{ use of frequencies according to a pre-established frequency plan and no-
ti�cation to the Radiocommunication Bureau of the ITU of the bringing
into use of the frequency assignments of an allotment plan (HF aeronau-
tical and maritime mobile services, �xed- satellite service) or of an as-
signment plan (broadcasting plans in the LF/MF and VHF/UHF bands,
aeronautical and maritime radionavigation, maritime mobile, satellite-
broadcasting and feeder-link plans);

{ use of frequency assignments according to seasonal schedules that are
established twice a year (HF broadcasting service).

3.3 The current system of regulations is based on provisions established
in the time of HF communications and subsequently amended to take into
account new services and new techniques, including space communications.
Through the successive amendments, however, the regulations have become
extremely complex and very di�cult to manage. Even the recent simpli�-
cation (in 1995 and in 1997) was a rather conservative one, as all the major
features of the former procedures, such as advance publication (for space net-
works), prior coordination, plan modi�cation, noti�cation and the recording
of frequency assignments in a "Master International Frequency Register",
have been kept in one form or another.

3.4 The fact that the Constitution and Convention of the International
Telecommunication Union and the Radio Regulations annexed to them are
intergovernmental treaties rati�ed by governments, means that these gov-
ernments undertake: (1) to apply the provisions in their countries and (2)
to adopt adequate national legislation which includes, as the basic mini-
mum, the essential provisions of this international treaty. However, the
international radio regulations are oriented mainly towards those matters
that have a global or Regional character, and in many areas there is a place
for making special arrangements on a bilateral or multilateral basis. These
arrangements can be Regional Agreements or Special Agreements and may
deal with the settlement of policy or operational issues, with coordination
on the establishment of radiocommunication systems and with many other
items of mutual interest concerning the use of the radio frequency spectrum.
In this connection the ITU Member States have concluded various Regional
Agreements and many special agreements. Such special agreements (e.g.,
the Vienna-93 Agreement on the coordination of frequencies for the �xed
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and land mobile service in the bands between 29.7 MHz and 960 MHz;
the Wiesbaden-95 Agreement concerning the introduction of digital audio
broadcasting, and the Chester-97 agreement on the introduction of terres-
trial digital video broadcasting in the VHF/UHF bands), shift the frequency
coordination activities from the ITU to di�erent regional bodies. This ten-
dency may indicate that the rigid procedures of the ITU are not suitable for
dealing with those applications which require fast responses.

4. A-priori planning of the frequency bands:
successful and missed opportunities

4.1 From the very early days of the establishment of the international
radio regulatory arrangement, the international community opted for fre-
quency allotment or frequency assignment plans as a means of preserving
the rights of all Member States in the context of equitable access to the
limited radio resources (the frequency spectrum and the geostationary satel-
lite orbit). Following the establishment of the Frequency Allocation Table
in 1947, the ITU invested considerable e�orts in establishing appropriate
frequency allotment or frequency assignment plans for various radiocom-
munication services and in various frequency bands. Some plans (e.g., for
the maritime mobile service in the HF bands reserved for duplex radiotele-
phony, for the aeronautical mobile (o�- route) service in the HF bands, for
the aeronautical mobile (route) service in the HF bands) were adopted as
early as 1951. These plans (currently contained in Appendices S25, S26 and
S27 of the Radio Regulations) were subsequently revised several times, so
as to take account of the new technological advances (e.g., the introduction
of the single-sideband modulation) or of the requirements of newly inde-
pendent countries. They are still valuable instruments for an orderly use
of the frequencies in the relevant bands. The associated plan modi�cation
and noti�cation procedures provide for satisfaction of particular operational
requirements which are not met by the Plans, while preserving the integrity
of the Plans themselves.

4.2 The international community has not always been successful in es-
tablishing the appropriate Plans, despite enormous e�orts invested. A very
illustrative case in this regard is the broadcasting service in the HF bands.
Since 1947, there have been several international Conferences and many
planning exercises attempting to establish an acceptable Plan, but without
any success. The failure was always due to the excessive number of require-
ments expressed by the Member States which could not be accommodated
in the available spectrum. This failure was repeated even after the con-
siderable extension of the allocated frequency bands. On the other hand,
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an excessive number of requirements in some other services did not prevent
the completion of the relevant activities. For instance, the revision of the
Appendix S25 Plan was performed by the ITU Secretariat, after WARC-87
(i.e., outside a planning Conference), in an environment of considerable ex-
cess of the initial requirements. The successful revision of the Plan in this
case was possible because the Conference gave clear instructions to the Sec-
retariat as to the treatment of the requirements which could not be satis�ed
through the standard plan-establishment procedure. The failure to establish
the plan for HF broadcasting (i.e., for an international broadcasting service
intended to cover territories of other countries) was primarily due to non-
technical considerations which ITU Member States never articulated in plain
language.

4.3 In other cases, the plans, although established after a long process
of negotiation, were never really used. A very interesting case in this regard
is the Plan for the broadcasting-satellite service in the 12 GHz band, accom-
panied with the associated feeder-links plans. These plans were adopted by
the world conferences in 1977, 1985 and 1988, subsequently revised in 1997,
and are still on the agenda of another world conference to be held in the
year 2000. However, the use of these bands, by the broadcasting-satellite
service (BSS) is well below the expected level. At the same time, some
other bands which are not allocated to the broadcasting-satellite service are
now extensively used for the so-called "direct-to-home" transmissions in the
�xed-satellite service (FSS) which, by nature, are very similar to BSS trans-
missions.

4.4 In some other cases, where the international community opted for
automated plan-establishment procedures as a neutral tool for dealing with
the di�ering requirements of the Member States, the a-priori planning ap-
proach demonstrated additional shortcomings, which are illustrated with the
following examples:

4.4.1 At a planning conference in 1985, the administrations belong-
ing to Region 1, as de�ned in ITU instruments6, established a frequency
assignment plan for stations in the maritime mobile service in the bands
around 500 kHz and 2 MHz as well as for stations in the aeronautical ra-
dionavigation service (radiobeacons) in the bands around 500 kHz. The
participating administrations agreed that the selection of frequencies for the
relevant stations would be based on an automated algorithm and that the
other parameters (e.g., the transmitter power and the e�ective monopole

6See Nos. S5.3 to S5.9 of the Radio Regulations, vol. 1, ITU, Geneva, 1998; Region
1 corresponds approximately to Europe and Africa
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radiated power) were to be derived from the minimum �eld strength to be
protected at the edge of the coverage area. However, the determination of
the basic planning parameter (the minimum �eld strength to be protected
at the edge of the coverage area) was based on an administrative decision
(e.g., 37 dB(�V/m) and 57 dB(�V/m), for single sideband telephony with
suppressed carrier, in the bands around 2 GHz, depending whether the sta-
tion is situated north of parallel 30� North, or south of that parallel) which
resulted in very unrealistic parameters later on. For instance, some coast
stations in the area north of parallel 30� N, were entered in the Plan with
unrealistically low levels (e.g., Norddeich Radio, Germany, for F1B opera-
tion on 1611.5 kHz, with a transmitter power of �11 dBW ), which are well
below the values normally used in the maritime mobile service (typically 30
dBW ). On the other hand, some coast stations in the area south of parallel
30� N were entered in the Plan with extremely high levels (e.g., Mombasa
Radio, Kenya, for J3E operation on 1708.4 kHz with a transmitter power
of 45 dBW ), even above the maximum authorized value of 40 dBW . Sim-
ilarly, some frequencies which were selected for simultaneous operation by
the same coast station were too close to each other to be used (e.g., assign-
ment of frequencies 437 kHz and 438 kHz for the coast station Durban,
Republic of South Africa, for F1B operation). As this approach was applied
in planning the maritime radionavigation service (radiobacons), in the Eu-
ropean Maritime Area in 1985, similar unrealistic parameters were obtained
(e.g., the radiobeacon station Zeebruggephare, Belgium, was entered in the
plan with an e.m.r.p value of �26 dBW ). In the practical implementation
of these plans, some administrations preferred to notify the real operating
characteristics of their transmitters, which resulted in their losing the ad-
vantages of being in conformity with the plan. However, the majority of the
administrations preferred to ignore these de�ciencies and continued to notify
their assignments as if they were operating in accordance with the planned
characteristics, as unrealistic as they may be.

4.4.2 In 1997, during the revision of the plan for the broadcasting-
satellite service in the 12 GHz band for countries of Regions 1 and 3, several
satellite systems were entered in the Plan with negative overall equivalent
protection margin (OEPM). For instance, the satellite system Europsat 1,
proposed by France , was entered in the Plan on position 29� E, despite
the fact that the respective OEPMs were situated in the range between
�7:87 dB and �2:84 dB, with an equivalent protection margin (EPM) as
low as �29:62 dB for the feeder link, which makes the operation of this sys-
tem theoretically impossible. This approach, which was followed by other
systems as well, was justi�ed by the fact that the calculated interference
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from other systems comes mainly from "paper systems" which would not be
put into operation in the foreseeable future.

4.5 Despite the apparent success of the a-priori planning approach in
many cases (e.g., the Stockholm-61 Plan dealing with the broadcasting (tele-
vision) service in the VHF/UHF bands in the European broadcasting Area,
which still proves to be adequate, with the associated plan modi�cation
procedures, almost 40 years after its establishment), other examples demon-
strated many shortcomings of the plan-establishment procedure, putting into
question the applicability of a- priori planning.

4.5.1 In most cases the severe restrictions imposed on the planned ser-
vice in the planned bands (e.g., to the BSS in the 12 GHz band) has resulted
in a migration of that service to other bands which are not subject to plan-
ning and where such restrictions do not exist. Although some restrictions on
the planned service are unavoidable, a question arises as to the scope of such
restrictions, because too severe restrictions may inhibit the implementation
of the planned service. In such a case the a-priori planning is counter pro-
ductive: instead of guaranteeing the right of any Member State to access the
spectrum/orbit resource at the time when it requires such an access, it results
in denying the right to almost every Member State to the spectrum/orbit
resource because of the insurmountable obstacles to implementing a viable
system in accordance with the too severe restrictions.

4.5.2 In other cases, the loose distinction between the planned (e.g.,
BSS) and some of the non- planned services (e.g., FSS) has resulted in mi-
gration of an application (DTH television) from one service to another. Such
a migration was certainly motivated by the fact that the regulatory arrange-
ment for the FSS is more exible than that for the BSS, thus bypassing the
more stringent regulatory provisions applicable to the BSS. In this context it
is again worthwhile asking whether there is still a need to govern two similar
services by di�erent regulatory procedures ?

4.6 Against this background, we can conclude that a-priori planning
does provide for some bene�ts for those speci�c services where the likely
operating parameters are well known at the time of the planning endeavour
and where the equity of rights in accessing the spectrum/orbit resource does
not mean equal shares in the relevant part of the spectrum. The value of
such plans may be further increased by developing supporting procedures
to ensure exibility to meet changing requirements and developments in
technology. On the other hand, when the likely operating parameters are
not su�ciently known, or where the equity of rights in accessing the spec-
trum/orbit resource is understood as equal shares to the relevant part of the
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spectrum, a-priori planning may easily fail, which may result in unnecessary
wasting of the spectrum/orbit resource if it remains unused for long periods.
In an environment of diminishing di�erentiation between the traditionally
de�ned services and increased commonalties between their system designs,
a-priori planning may seem an obsolete concept, rather than a viable tool
for the management of the spectrum/orbit resource.

5. Coordination procedures:
unnecessary burden or promising opportunities ?

5.1 One of the main purposes of the international radio regulatory proce-
dures is to enable implementation of new radiocommunication systems while
avoiding harmful interference with the other existing and planned users. For
this reason the procedure for coordinating the use of frequencies in the non-
planned bands represents the basic element of the international radio reg-
ulatory arrangement. In essence, coordination is a bilateral or multilateral
process conducted between administrations which consists of:

� identi�cation of the administrations whose assignments are likely to be
a�ected and with which prior coordination must be sought or agreement
obtained;

� use of standardized methods for calculating the potential for interfer-
ence;

� application of standardized steps of a well-de�ned and transparent pro-
cedure comprising, inter alia, the exchange of a su�cient number of
data elements in a prescribed format, communicating comments within
a prescribed period, and publication of the results of the coordination
procedure in the Weekly Circular of the ITU/BR.

5.2 The coordination procedures were largely considered as a means of
dynamic planning of the spectrum/orbit resource, allowing more e�cient use
and without unnecessary freezing of the resource, as compared with a-priori

planning. This process worked reasonably well during the period of a highly
regulated environment, where the global telecommunication systems repre-
sented a common endeavour of the whole telecommunication community.
However, in an environment of exploding demand for telecommunication
services, which are very often motivated by pro�t-making considerations,
these procedures have tended to become a means of reserving the resource
without actually using it. In reserving this resource, the intention has been
to gain some advantage at a later date by o�ering the already coordinated
system, through an auction process or through another mechanism, to the
user o�ering the highest bid. As a consequence, the coordination process
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has became inoperative in terms of the number of cases to be handled. Fig-
ure 1 shows the evolution of the number of submissions relating to space
networks received by the BR for processing (capture, technical/regulatory
examination and publication7), showing that, in 1998, the number of net-
works handled for advance publication and coordination in space networks
alone was about 1 764. Those administrations starting the coordination pro-
cedure have to take into account the previously submitted requests for co-
ordination, although some of them may be related to "paper requirements",
i.e., requirements which are not intended to be brought into use, for various
reasons, but which e�ectively block the implementation of real systems.

Fig. 1. Evolucion of the number of space networks
(submission received for AR11/RS46)

5.3 In practice, the coordination process itself became rather an un-
workable process. Several reasons for this are listed below:

� the coordination requests are normally submitted for broader parame-

ters in order to cover not only the likely parameters of the services which
will be implemented, but also unforeseen changes in demand which may
occur due to changing market requirements (e.g., MSS instead of FSS).
To this end, the coordination process is usually initiated for a multi-
tude of applications involving a multi-service platform. While broad
parameters may be necessary for protecting the option of alternative
future applications, the coordination process tends to be more di�cult

7Source: Report on the activity of the ITU in 1998, document C99/35, ITU Council,
Geneva, 1999
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and conservative than coordination for the known parameters of a single
purpose application. This approach has the potential of blocking other
real requirements which could have been achieved if the coordination
process were conducted for a single purpose application;

� the coordination requests are normally submitted for multiple orbital

locations, or more spectrum than is actually required. This is done to
ensure that the resources which are actually needed are obtained at the
end of a di�cult coordination process, or to preserve the exibility for
gradual growth of the system, should it demonstrate commercial success.
As all of these multiple positions have to undergo the whole coordination
process, the coordination is more di�cult than coordination for the
limited number of orbital positions which are actually needed in the
implementation phase. This approach has a detrimental impact on other
real requirements which could have been achieved if the coordination
process were conducted for a limited number of orbital positions;

� in some cases the coordination requests are initiated by administrations
which have no serious intent to make early use of this resource. Their
real intent is to block the projects of other administrations, thus pre-
serving the rights of their national operators in an era of increasing
competition. In other cases the coordination requests are submitted by
administrations which do not intend to really implement a system, but
which instead are interested in a subsequent transfer of the acquired
rights to other administrations, or in selling/leasing of the coordinated
resource to any operator, thus becoming an administration of conve-
nience for any operator which is ready to adopt such an approach.

5.4 The defects in the regulatory process, which have been identi�ed on
various occasions and which have resulted in an increasing number of unco-
ordinated uses of the spectrum/orbit resource, have been the subject of an
in-depth review since 1994, in pursuance to Resolution 18 of the ITU Plenipo-
tentiary Conference (Kyoto, 1994)8 . As a result of these studies, the World
Radiocommunication Conference in 1997 (WRC-97) approved some mea-
sures which are intended to improve the situation. Amongst these measures,
the most promising are the new obligations of the Member States to make
a timely submission of speci�c evidence to demonstrate the serious intent
to proceed with the project under coordination. Such a procedure, referred
to as "due diligence" requests the coordinating administration to submit,
before the end of the coordination period (normally 5 years) veri�able infor-

8Final Acts of the Plenipotentiary Conference, Kyoto, 1994, ITU, Geneva, 1995, pp.
154-156
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mation on the spacecraft manufacturer and launch services provider. The
non-submission of the relevant due diligence information, within a speci-
�ed period, would result in deletion of the coordination information for the
concerned network.

5.5 From the above considerations one can conclude that the frequency
coordination process does represent a viable tool for orderly access to the
spectrum/orbit resource as long as the size and the complexity of the sub-
missions remain manageable and the coordination process is initiated and
conducted in a good faith. However, with the increasing complexity of the
technical parameters of the systems and the emphasis on the commercial
aspects of frequency/orbit use, the coordination procedures have became a
real burden for administrations and for operators. This has resulted in a
considerable number of failures in coordination and an increasing practice
of bringing systems into operation for which the coordination could not be
completed in accordance with the relevant provisions of the Radio Regula-
tions. The newly introduced measures in this respect (i.e., the procedure of
administrative due diligence), which excludes systems that are not based on
a serious intent of use, have yet to prove their value. However, in the absence
of other measures (e.g., �nancial deposits for the proposed system, with all
or part of the deposit returnable when the system is brought into operation)
it is hard to expect any noticeable improvement of the coordination process
in the near future. In the absence of more promising mechanisms to manage
the spectrum/orbit resource in a satisfactory manner for all participants, the
ITU coordination process, based on the application of mandatory procedures
as stipulated in the Radio Regulations, risks collapsing and being replaced
by a voluntary coordination between the operators, outside the ITU.

6. Noti�cation and registration procedures:
the utility of the dead wood

6.1 With the establishment of the Table of Frequency Allocations, whose
observance was made obligatory in 1947, and with the introduction of the
relevant procedure for noti�cation of the use of the radio frequency spectrum
to the ITU, the Master International Frequency Register (MIFR), in which
all usage noti�ed to the ITU was recorded, became one of the pillars of
the international radio regulatory arrangement. As frequency assignments,
when recorded in the MIFR, were accorded the appropriate status (e.g.,
right to protection from harmful interference) after very careful examinations
by the International Frequency Registration Board (IFRB), an independent
collegiate body, national administrations used to pay particular attention to
the noti�cation process and to the accuracy of the submitted data, bearing
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in mind that the accuracy of data was easily veri�able by many monitoring
centers. Consequently, the MIFR remained, for many years, a very relevant
frequency management tool which was regularly consulted before selecting
a frequency for any new user.

6.2 Although the radio regulatory arrangement did not operate with
a concept of a lifetime of an assignment, the right to international protec-
tion from harmful interference, accorded to some categories of frequency
assignments, was subject to periodical examination, in which the notify-
ing administration was expected to con�rm whether the frequency was used
with the same noti�ed characteristics, or to submit a notice of change. In
the case of a change of the transmission characteristics, the modi�ed fre-
quency assignment was subject to re-examination so as to evaluate whether
the new characteristics increase the potential of harmful interference to the
assignments already recorded in the MIFR and which are subject to protec-
tion. Should the result of examinations show an increase of the potential
of harmful interference (e.g., by more than 2 dB), the modi�ed assignment
received a lower status for a trial period (2 or 6 years, depending on the fre-
quency band). After the expiry of the trial period, the modi�ed assignment
was further examined with a view to determine its �nal status. In view of
the above, many administrations adopted a pragmatic approach in respect
to the periodic consultations, by which they consistently used to declare no
change in the characteristics of the recorded assignments, so as to preserve
their status, which implied some notion of priority. Such a course of action
resulted in a kind of "dead wood", where the MIFR contained a consid-
erable number of frequency assignments supposed to be in use, although
many of them were not in use or were used with di�erent characteristics.
As the majority of these assignments preserved their priority rights with re-
spect to any new assignment, the new uses were almost systematically given
unfavourable �ndings and were returned to administrations. Although the
noti�cation procedure contained other elements which allowed the adminis-
trations to record such incompatible assignments (albeit with a lower status
for a prescribed period of time), many administrations opted for a simpler
approach - to continue with the use of the proposed incompatible assign-
ment without any noti�cation to the ITU. Such an approach, in conjunction
with the approach of not updating the recorded assignments, led to a situ-
ation in which the value of MIFR was substantially compromised. Despite
several measures (e.g., the possibility of updating the assignments in the
MIFR so as to reect the real use, without examination of the probability
of harmful interference) the situation did not improve and the international
community, in 1995, �nally decided to take a radical decision by which it
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suppressed the category of assignments subject to protection from harmful
interference, together with the related procedure concerning the examination
of the probability of harmful interference.

6.3 In the current circumstances, the MIFR represents only an approx-
imate summary of the frequency usage, as noti�ed by the national admin-
istrations at their own discretion. In fact, the administrations are expected
to notify only those frequency assignments that may have international im-
plications, although the administrations are free to notify any frequency use
they wish to be reected in the MIFR. In many cases administrations have
the option of notifying typical stations, thus supplying only the basic char-
acteristics of a typical station which represents the frequency use of a large
number of stations within a given geographical area of operation. In other
cases, where assignments involve speci�c frequencies which are prescribed for
common use by many stations of a given service (e.g., calling frequencies in
the maritime mobile service), the frequency use is represented by a common
entry in the MIFR. Although many administrations do follow the relevant
recommendations in respect to the noti�cation of frequencies, many others
consider the MIFR as if it were their national frequency register and notify
any licensed frequency, irrespective of its relevance to international frequency
management. At the extreme, many administrations completely disregard
their obligations to notify frequency uses that may have international im-
plications, thus depriving such uses from an international recognition, but
also making di�cult the identi�cation of sources of harmful interference. Fi-
nally, with the growing use of intelligent frequency-agile systems, or spread-
spectrum systems, the noti�cation of a considerable number of representative
discrete frequencies, intended to cover as much operational situations as pos-
sible, does not seem to provide any useful purpose and many administrations
fail to notify such systems.

6.4 With a similar tendency in the domain of space services, the MIFR
may soon become an irrelevant spectrum/orbit management tool. In order
to maintain its usefulness, several measures are being considered, some of
them based on �nancial incentives. The introduction of a registration fee,
which would be payable as long as the frequency assignment (of a satellite
network) is recorded in the MIFR, may discourage the noti�cation of "paper
satellites" but does not guarantee an absolute accuracy of the MIFR: some
users may be willing to pay a fee for a "paper satellite" if the fee is negligible;
on the other hand, some users may decline to pay a fee for recording if the
fee represents a �nancial burden.

6.5 Against this background one can conclude that the current regula-
tory arrangement, based on voluntary noti�cation of the frequency usage,
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with all its consequential de�ciencies, does not seem to respond adequately
to the requirements of the international community for a viable and accurate
spectrum/orbit management tool. This is especially evident in those cases
where the recording in the Master Register does not result in any special
priority: in such cases there is no interest notifying accurate and up-to-date
data. On the other hand, where registration provides some priority the sit-
uation is also unworkable as administrations tend to keep the status-quo
to retain that priority, even at the expense of the accuracy of the recorded
data. In addition, the noti�cation procedure, based on the obsolete concepts
of single-purpose services, no longer seems to be appropriate for the present
multi-purpose applications.

7. Conclusion: time for a change

Radiocommunication services are currently undergoing major transfor-
mations due to the rapidly advancing technology and the convergence of
media, telecommunications and computing. The current radio regulatory
arrangement, which is essentially based on well-di�erentiated single- pur-
pose services, is far from being responsive to the challenges of many new
multi-function systems which o�er a very wide ranges of applications and
which are hardly di�erentiable in terms of traditionally de�ned services. In
order to respond to these new realities, the international radio regulatory ar-
rangement has to be reviewed with a view to substantially re-de�ning many
of the current inadequate concepts (such as "mobility"), which would lead
to more exible band allocation schemes. "A-priori" planning, when used,
should be related to exible operating parameters, accompanied with a plan
modi�cation procedure able to meet changing requirements of the Member
States and developments in technology. The coordination process should
be further re�ned, with the addition of other measures (such as �nancial
deposits), so as to maintain its relevance; without additional mechanisms
this process may collapse. The concept of noti�cation and recording should
be radically reviewed to maintain a database which is relevant for the in-
ternational management of the spectrum/orbit resources; in order to ensure
its accuracy, additional mechanisms may be needed (such as registration
fees). Failure to implement such changes may result in the ITU regulatory
framework becoming completely irrelevant and being replaced by alternative
procedures outside the ITU.
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