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communication characteristics, and by an administration with the approval of IFRB
if a system has changed characteristics that do not increase the probability of
interference .with other systems.

96, In accordance with resolution No. 3, a World Administrative Radio Conference
on the Use of the Geostationary Satellite Orbit and the Planning of the Space
Services Utilizing It will be held in two sBessions, the first session, to be held
for five and a half weeks starting B August 1985, to establish the principles and
criteria for planning, and the second session, for § weeks from June to

August 1988, to implement the decisions of the first session.

97. The Radio Regulations contain, among other things, the allocations of
frequency bands to the space communication services, plans for the broadeasting
satellite service and the procedures for co-ordination and régistration of
freguency assignments to specific systems, They provide that any administration
planning to operate a satellite system should co-ocrdinate the proposed Erequency
and orbital position assignments for the satellites and the associated Earth
stations with any other administration whose assignmentsz might be affected, The
co-ordination is initiated by the circulation of a notice giving the
characteristics of the proposed system. Any administration which considers that
its systems might be affected can then enter intc bjilateral co—-crdination
discussions, with the assistance of the IFRE if necessary, to resolve the
difficulties. When the proposed system has been successfully co-ordinated with
existing systems, it can then be recorded in the Master International Freguency
Register maintained by IFRB, ensuring ita right to protection against interference
from subsequently introduced systems,

98, These co-ordination procedures do not apply to the broadcasting satellite
service in the 12 GHz band for which freguency and orbital position assignments
were made by the 1977 WARC for ITU Regions 1 and 3 and by the 1983 RARC for
Region 2. The 1983 RARC also established a plan for the 17 GHz band for
feeder-links to satellites in the broadcasting satellite service. These plans
define the spacing for broadcasting satellites until such time as the plans are
revised. Provision, however, is made, for modifications to the plan, including
additional satellites, subject to co-ordination procedures similar to those for
other srrvices. The plans for Regiones 1 and 3 and Region 2 are intended to satisfy
the needs of countries at least until 1954, but could be revised by a WARC either
before or after that date.

99, As indicated above, for communication satellites in the fixed-satelljte
service, the Radio Regulations do not require a specific apacing., The position of
each satellite and thereby the spacing between each pair of satellites is
determined by a series of bilateral co—ordination procedures as each new systen is
planned. While this procedure allows maximum flexibility in reducing spacing in
orbital segments where there are a number of adjacent satellites of the same system
Or under the authority of the same administration, it may pose difficulties in
crbital segments where a number of different administrations have satellites and
for administrationa seeking a slot in the geostationary orbit, especially in
certain frequency bands and orbital arcs., A general reduction in spacing would
normally require changing the assigned positions of every satellite in the orbital
segment, and this would require multilateral ¢o-ordination involving all
adminigztrations with satellites in the segment. While the current procedures do
not prevent aultilateral co-ordination, neither do they make any provision for it.

100. Despite the advantages of uniform satellite system characteristics in terms of
raducing satellite spacing, it is clear that different countries will have
different capabilities, needs and priorities for the foreseeable future.
Furthermore, since the lifetimes of satellites, currently about 7 to 10 years, are
increasing, the steady introduction of new technology will result in a range of
technoleogies being operational in orbit at any one time. Earth station technology
can be more easily modified, but the need for different Earth station designs for
different users and the need to amortize the cost of Earth stations over a period
of some years will similarly result in a range of earth station technologies being
operational. Any co-ordinated effort to reduce satellite spacing should be
flexible enough tc allow for a certain amount of necesgary diversity while
encouraging the introduction of new technology.
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101, The need to increase the communication capacity of the geostationary orbit to
meet the needs of all countries is not uniform over the length of the orbit. The
most crowded parts of the orbit are the arcs from 49'E to 90°E ({over the Indian
Qcean), from 135°W to 87°W (serving North America) and from 1°W to 353°W (over the
Aelantic Qcean), taking account of all the satellites launched to date, However,
in order to evaluate future congestion, satellites still in the co-ordination and
registration process and not yet in orbit would also have to be taken into
account. Nevertheless, for scme parts of the orbit, such as over the western
pacific, there would appear to be little prospect of congesticn,

102, Since each country or reglon can only use a porticn of the orbit for its
communication needs, any competition for positione will be between a certain number
of countries and not qlobal. BEven countries covered by the same Segment of the
orbit can avoid competition if the additional bhands allocated by the 1979 WARC to
rhe fixed-gatellite service are utilized or if the service areas involved are
sufficiently separated geographically, at the cost of using satellite technology
for shaped beams, which may be more econcmical in terms of efficlent u:ilization of

availabhle satellite power,

103, Under the present cc~ordination procedures, although there have been some
cases in which countries have had difficulties adapting thelr proposed satellites
to existing assignments, no country haa been denied access to the gecstationary
orbit for any satellite. Technological advances, including those contributing to a
reduction in spacing, could certainly help to ensure continuing access.

104,  CCIR, through its Study Groups and Working Parties, carries out technical
studies and makes recommendations that provide an important basis for the revision
of the Radio Regulatjons by the WARCa. The Study Groups and Working Partiea are
cpen to any member Stata of ITU that wishes to participate as well as to qualified
recognized private operating agencies, scientific and industrial organizations and
international organizatlens, as well as regional telecommunication organizations.
The Study Groups make recommendations on technical parameters of communication
systems, for example the standard for Earth station antenna side-lcbe gain. Whlle
these recommendations do not have the authority of the Radio Regulations, they set
standards to which all countries are expected to adhere. OF particular interest in
the context of the present study is CCIR Study Group 4 on the fixed-satellite
service and its Interim Working Party 4/1 which, since 1969 has been studying the
efficient use of the geostationary orbit. Interim Working Party 4/1, and Interim
Working Parties of other concerned CCIR Study Groups have prepared provisional
technical reports which were considered by a Conference Preparatory Meeting (CEM)
of CCIR {Joint Meeting of Study Groups) in June/July 1984, A consolidated
technical report prepared by CPM and covering the relevant technical items of the
agenda of the 1985 WARC will be submitted to that Conference,

105, Given that satellite and Earth station technology will centinue to develop and
that a growing number of systems using different technologies will be introduced,
the potential minimum spacing between satellites will vary with time and with
position in the gecostationary orbit. The realization of this potential minimum
spacing would require c¢o-ordination and planning followed by adjustments in the
positions of satellites. In principle, the entry of any new satellite could result
in movement of all satellites in that part of the orbit. Such adjustments might
group similar satellites together and keep the interference level for each
satellite from all other aatellites just below the maximum tolerated level. 1In
reality, such a procedure weould be difficult to implement and freguent movements
would disrupt service and consume station-keeping fuel, thersby reducing the
satellites' lifetimes.

V. ECCNCMIC AND ORGANIZATIONAL FACTORS

106, Techniques for reducing the spacing between satellites or for increasing the
efficiency of use of the gecstationary orblt by other methods have both costs and
benefits. The costs are generally the higher costs of building satéllites and
Earth stations with more advanced technology. The benefits are the general
benefits that accrue from having greater communication capacity available for use
by everyone. Some of the new techniques and technologies are in the p:acess of

being implemented,
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107, The introduction of new Earth station technology, Eor example, the replacement
of Cassegrain antennas by offset-feed antennas, can substantially reduce satellite
spacing at the cost of more expensive Earth stations, Large offset-feed antennas
are rather expensive and 1t is not clear that the benefits outweigh the current
costs. Since reductiona in satellite spacing currently tend to be limited more by
small antennas than by large, it appears that significant reductions could be
obtained at some cost by improving small antennas., The costs of offset-feed
antennas would probably decline if demand increased with wide adoption of the
design. The establishment of improved standards for Earth station side-lobe lavels
has the further advantage of not requiring changes in the current co-ordination
procedures,

108. Other techmologies for reducing satellite spacing would similarly result in
higher costs for the space or ground segments. Improved orbit control systems and
on~board signal processing would increase the cost of satellites, and interference
cancellation systems and signal modulation and encoding techniques to increase
tolerance of interference would increase Earth station costs. These technoiogies
are currently being developed, both in terms of technigal feasibility and in terms
of economic viability. , It would appear that even in the absence.of any
internationally established regulations or procedures, these technigues will
gradually be introduced as they become economically attractive for particular
systems, In general, such new techniques will be introduced first into the largest
international and domestic systems.

109, The use of different freguency bands and techniques for frequency re-use, as
discussed in chapter 1I, contributes to the total communication capacity of any one
position or set of closely spaced positicns in the geostationary orbit. 1In
general, this capacity can be used by one satellite or divided between a number of
gatellites. In the geostationary orbital arc serving North America, for example,
thete are cases of 14/11 GHz band satellites positioned close to 6/4 GHz band
gatellites and the plans for broadcasting satellites provide for a number of
nominally colocated satellites using different frequencies and spot beams to avoiad
interference, In general, however, the current trend is towards the development of
high capacity satellites, such as the Intelsat V satellites which use the 6/4 and
14/11 GHz bands, dual polarization and spot beam separation to increase the
capacity of individual satellites.

110. The communication capacity of the geostationary orbit can be maximized by
using different serjies of satellites for different frequency bands, by alternating
positions of satellites with opposite polarizations and by combining spot beam
isolaticn with physical separation. Ecconcmically, however, for systems requiring a
large capacity, it is more attractive to combine these techniques into a single
satellite since one large capacity satellite and one network of Barth stations
generally cost less than an egual capacity divided between two or more satellites
amdt two or more networks of Earth stations. However, a large territory is simply
impossible to cover with a single satellite,

111. only a relatively small number of countries can currently justify very high
capacity eystems for domestic use. For many countries, and in particelar for most
developing countries, the need is for inexpensive, relatively low capacity
systems, The guestion then is whether there will be a large number of small
national satellites or whether domestic needs for most countries can best be met
through a smaller number of high capacity regicnal or international systems. For
countries with modest requirements, a share in a large satellite will generally be
less expensive than a small satellite of equivalent capacity, and a large system
can provide greater reliability. Furthermore, a smaller number of high capacity
satellites would facilitate the co-ordination process and the introduction of new
technolegy to reduce satellite spacing. On the other hand, 2 drawback of large
satellites operated in international systems is that they are not fully national
and the users are subject to the rules and regulations of the international
systems. Deployment of standardized low capacity satellites for the majority of
developing countries will provide a more cost-effective solution with the necessaty
flexibility of a dedicated natiocnal satellite.

112, From an economic point of vwiew, it is 1mportént to distinguish between the
total communication capacity that is available through satellites and the capacity
that is actually used. In general, the larger the -ea a satellite system covers,
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¢he greater the population served and the wider the range of services offered, the
more efficiently and fully the capacity can be used. A satellite that serves
several time zones, for example, will have a more even traffic load than a
gatellite which serves-a single time zone., Satellites which offer services with
flexible timing, such as data transmission @uring off hours, can achieve a greatetr
average utilization of capacity than a system offering only services with specific
rime reguirements such as busine3a telephone service,

113. It should be noted in this respect that Intelsat, in addition to providing
international communication services, leases capacity to some 24 countries, mostly
developing countries. Capacity on the Indonesian Palapa satellites is leased to
malaysia, the Philippines and Thajiland for domestic communigations, and the member
countries of ESA have jointly developed the European Communication Satellites (ECS)
for demestic as well as regional communications. This international and regicnal
co-operaticn increases the efficiency of utilization of existing capacity, thereby
reducing the need for additional satellites.

114, There is a large potential for increasing the communication capacity of the
geostationary orbit. The realization of this potential requires research and
development with respect to both technical feasibility and economic viability,
Currently, this research and development is being carried out almost exclusively by
the internationzl and regional organizations and the technologically advanced
countries which are building and cperating satellite systens.

115. Relatively little research and development is being done on problems that are
specific to developing countries. While most of the technoleogy being developed for
building and launching satellites penefits all countries, there is a need for more
research and develeopment on systems for thin route communications, simple low-cost
Earth stations, appropriate power supplies for rural areas, reliability in high
precipitation areas and other needs of developing countries taking into account the
question of reducing satellite spacing. Nevertheless, provisions for this type of
network have already been implementad, For example, there is a new low-density
telephone service, operated through relatively small Earth station antennas,
adopting a low-cost modulation and multiple access scheme, nost efficient for thin
route networks. Other technologies, which have been developed in the past and more
recently with internaticnal organizations cperating satellite networks, are
kheneficial for thin route networks: namely, the centralized or distributed demand
assignment systems, SCPC transmission techniques and simple low-cost Barth stations
for business communication developed in the 6/4 and 14/11 band technologies.

116. It would appear neither possible nor desirable for all countries to establish
independent research and development programmes in the field of satellite
communicaticons. None the less, given that the technolcgy has ecoromic and social
implications for every country, it is desirable that every country be able to
participate bilaterally, regionally or internationally in such programmes.

117, While internaticnal and regional co-opsration can certainly yleld great
technical and economic benefits, the difficulties of financing, administering and
managing multinational programmes must not be underestimated. These difficulties
will generally result in a multinational project being somewhat more complex to
administer and slower to implement than a purely national project. For such
projects to succeed, there must be a genuine political commitment on the part of
the participating countries. -

118, If a country or group of countries has decided to acguire a satellite system
or groupnd system, a key question is the choice between designing and building
satellites and Earth stations or buying systems from other countries, When large
numbers of relatively simple components are needed, such as small receive-only
Earth stations, it may be possible to build more appropriate systems at a lower
cost domestically. For smaller numbers of products and for more complex products,
however, the advantages of custom design and development of indigenous skills must
generally be weighed against the higher cost of develcoping a new capability. A
decision to build domestically may also have implications for satellite spacing in
that a country new to the technology of satellite or Earth station design may have
diffiewlty incorporating the most advanced technolegy that could maximize
communication capacity or minimize spacing.
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VI. CONCLUSIONS

119, Clearly there is a need to maximize the =fficiency of use of the geostationary
orbit and the freguency spectrum, bearing in mind the need to guarantee eguitable
access for all countries, Various possible measures for meeting this need have
been discussed in this report. Equally clearly, however, there is no simple
solution to the problem of how to meet the needs of all countries in an egquitable
fashion, Any sclution must be based on technical realities and possibilities,
gconomic and social needs, political priorities and agreements and the general
principles of international law. The 1985/1988 WARC, organized by ITU, will
consider all aspects of the co-ordination of activities in the geostaticnary orbit,
‘ircluding the guestion of the spacing between satellites, ITU (CCIR} is conducting
detailed studies of relevant technical questions, Other international, regional
and national agencies should consider how they might contribute to the Conference,

120, It is clear, however, that the success of the WARC will require a maxjmum of
constructive co—operation between countries in the preparations for the meetings,
during the decision-making process and in the implementation of the decisions. A
thorough understanding of the technical imsues by all countries, enabling them to
participate fully and constructively in the deliberations will undoubtedly promote
co-operation. It can be difficult for developing countries in particular to keep
pace with the rapid developments in technology, and there is a need for improved
mechanisms to ensure that all countries have access to up-to-date information, both
in the short term in preparation for the WARC and in the longer term. The technical
co-operation and assistance programmes of If, the United Wations Programme on
Space Applications and other international, regional and national technical
assistance agencies should be increased to meet the increasing needs of developing
countries for education and training in space technology and applications.

121. Closer spacing of satellites .in the geostationary orbit is feasible and
certain technologies exist to allow greater overall efficiency in the use of the
orbit. Some of the technologies and technigques are already in the implemantation
phase, others could be implemented on a large scale in the next 5 to 10 years, The
efficiency of the use of the orbit is expected to increase noticeably. However,
full advantage of the benefits can be achieved only when the new techniques are
widely vtilized, This will be strictly connected to the cost of implementing these
techniques -which will depend on the scale of production.

122; Under the present co—ozdination procedures, although there have been some
cases in which countries have had difficulties adapting their proposed satellites
£o exlsting assignments, no country has been denied acecess to the geostationary
orbit for any satellite. For the future, there exists evidence that possible
congestion might be avoided. Nevertheless, some problems due to radio frequency
interference between satellite systems might occur in particular arcs of the
geostationary orbit, particularly in the 6/4 GHz band, which is the most heavily
uged. The optimum and full uvtilization of the overall band assigned by the 1979
WARC could alleviate this problem. The guestion of the use of the geostationary
orbit, including the planning of the space services using it, is the subject of a
forthcoming WARC (1985/1988) and continues to be under study within ITU through its
appropriate organs with a wide participation by menmber States.

123, Though the possibility of collisions between satellites and other objects in
the geoststionary orbit is not serious yet, it may be necessary to carry out
systematic study of the problem of such cecllisions and devise ways and means of
averting such collisions. This will certainly require further development of
tracking and monitoring capabilities,

124, Advantages offered by communication satellites for provision of fixed and
broadcasting services have certainly influenced the thinking of planners in the
developing countries, who would certainly lLike to have access to as much space
technology as possible. A systematic effort to guide and help the developing
countries achieve indigenous capability through transfer of know-how must be made,
This education of the developing countries will help achieve-more efficient
uvtilization of the available orbital arcs and the frequency spectrum.

125, Particular consideration should be given to greater research and development
regardxng the specific problems of developing countries, International
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organizations, in particular ITU, sheuld increase their efforts in this direction
and regional communication research and development programmes should be
established or strengthened. Programmes.to increase co-operation between
programmes in developing countries should be encouragad.

126, In view of the agreement between ITU and the United Nations, in which ITU is
recognized as the specialized agency responsible for taking action to promote the
development of technical facilities for telecommunications and, in particular, to
premote and to offer technical co-operation and assistance to developing countries
in the field of telecommunicaticns, special efforts should be made by ITU and ita
pembers to assist the developing countries to the maximum extent possible in
agsessing their future Satellite communication requirements as well as in
identifying optimum orbital positions and frequency bands for their satellite
communication needs, if any country so wishes.

127. In view of the fact that only a very small percentage of developing countries
are currently using the geostationary orbit and the frequency bands for which
well-tested systems are available, the special needs of developing countries should
pe taken into account in the usea of these resources of the geostatiopary orbit and
the frequency spectrum. ’ i

128, If developing countries are to develop their own capabilities in satellite
coemmunications while using technology that maximizes the communication capacity of
the geostaticnary orbit, they will, in many cases, need assistance in using the
most advanced techniques. Such assistance can best be provided by the
international, regional and national organizations that are designing, building and
ocperating satellite systems and carrying out the research and development activities
that will provide the technology for future satellite systems, The countries and
organizations with advanced technological capabilities should make a particular
effort to provide technical assistance to developing countries in order to provide
the greatest possible access to communigations to all countries., Such assistance
will also have to include education and training in the planning and design of
communication satellite systems and operaticn and maintenance of ground systems.

129, Countries which identify telecommunications as a priority can seek financial
assistance through existing funding agencies including URDP, the Financing System
for Scienca and Technology for Development, the World Bank and other internaticnal,
regional and bilateral funding agencles.

130, Further studies of the long~term possibilities for relieving the pressure on
the geostationary orbit by use of other geosynchroncus orbits should consider
particularly the orbital perturbaticns and consequent station-keeping requirements
in such orbits as well as the advances in spacecraftt technolegy that might be
needed.

* x *
Part Two
COMMENTS AND PROPOSED AMENDMENTS

1. Some delegations expressed the view that the study provided a generally good
introduction to the relevant space technology and would be useful for member
States, and in particular the developing countries, in planning their space
activities. .

2. The view was expressed that the study made a useful contribution to the
collective understanding of the complexities involved in the use of the
9ecstationary orbit without attempting to minimize the inherent difficulties in
teaching any understanding on its use, FPurthermore, the study stressed the
technical context within which such questions must be congzidered and was therefore
a particularly good guide for the activities of Governments and an introductien to
forthcoming developments in ITU.

3. The view was expressed that the subject of the current report was diverted
from the original problem, that of safeguarding the equal rights of all countries
t0 equitable access to the geostationary orbit, to a new problem, that of how to
increase the number of satellites that could utilize the geocstationary orbit
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resource as a non-renewable international resource. It was noted that it was quite
cbvious that as technical standards of equipment were raised and as regulations
governing the use of that technology were made more rigorous, more and more
satellites could be placed in the geostationary orbit, However, those developments
had direct implications on the cost of satellite systems. That was the original
problem that was neglected in the study, What developing countries were asking for
was a ytilization plan for the geostationary orbit that would allow them a fair
share of access to the orbit at reasonable cost. According to this view, this
could be achieved by various means such as:

(a} Diverting to other geosynchronous orbits some of the satellite services
needed by the developed countries, particularly those countries that have intensiye
and diversified needs and have the technology to do so.

{b) Allowing the developing countries to use the lower microwave frequencies,
up to, say, 15 GHz, since the cost, reliability and level of technology depend on
the frequency. These factors either increase or becom? more complicated as the
frequency increases.

{¢) Changing the Radio Regulations in such a way that the number of satellite
systems allowed for each country depends dynamically on the needs of all other
countries., The operational approval granted by IFRB should therefore be revised
every few years depending on interhational demand. ’ .

{d) Drawing up a priori plans for certain satellite services that are in
greatest demand such as the fixed-satellite service.

{e} Changing the Radio Regulations in such a way as to make it mandatory to
remove ihactive satellites from the gedstationary orbit. It is recognlied that
this is not possible at the present time, however, the removal operations remain
the responsibility of the launching country and thus should be undertaken as soon
as the technology for such operations becomes avajlable,

[ The view was also expressed that the study showed that reducing the spacing
between Ratellites increased costs and demanded a more sophisticated technology -
conditions which were not within the reach of the developing countries and would
make access to the wtilization of the orbit more difficult for those countries, It
was regretted that an explicit conclusicn in this sense was not included in the
study as it would have indicated that one must look, not for transitory solutions,
but rather for permanent solutions at the level of the United Nations. The
reference to the fact that there was no evidence that any satellite system had not
been accommodated in the orbit did not mean that the last one to arrive (according
to the principle of "first-come first—served”) would not have to make an effort to
tind a location when the orbital arcs and frequencies wers congested, while the
first ones to arrive required a smaller effort, a situation which was not
equitable. Because of this, it was considered necessary to change the current
regulations through permanent legal regulations and 2 priori technical planning.

5. Some delegations expressed reservations concerning particular conclusions and
-proposed amendments to the study., Those comments and proposed amendments are given
below.

Paragraph 1]

The view was expressed that while the statement "the geostationary orbit
constitutes a physical phenomenon related to the reality of our planet, in that its
existence depends exclusively ‘on its relation to gravitational phenomena generated
by the Earth® was wpndeniably true, it was also true for all other Earth orbits,

. high or low, and that it was a fact, a law of physics.

Paragraph 20

The view was expressed that it wa$ important to note that the study reiterated
the detinition of the operaticnal geostationary orbit as a2 ring 150 km wide, 30 km
thick and 150 km long, i.e. describing it as a geometrical region in space,
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Paragraph 25

The view was expressed that this paragraph ignored multi-beam satellites, of
which there would be an increasing number in the future, It was noted that where
there were several beams, it would be senseless to transmit the same information on
more than one unless that information was meant to be broadcast. Hence, only Barth
stations within one bPeam coverage would be able to receive the same information and
not, as stated in the text at present, "every Sarth station served by the

satellite,”

It was proposed that the following sentence be added at the end of the
paragraph:

"The practicality of this appreach requires further study.”

Paragraph 66

It was proposed that the following sentences be added to the end of the
paragraph:

"Generally speaking, the use of large antennas reduces the power level
transmitted towards adjacent satallite systems because, the gain of the
antenna being higher, the power to be fed into it is lower and thus the power
in the sidelobes is reduced. Also the level of the intertering signals
relative to the level of the unwanted signal is lower when large antennas are

used.”

Paragraph 72 .

It was proposed that, for clarification purposes, the words, "For co-coverage
situations® be ingerted at the beginning of the first sentence. At the end of the
paragraph, the following sentence shopld be added:

"Where there is no co-coverage, the isolation provided by the spacecralt
antenna combined with that of the Earth stations can allow the co-location of
satellites; i.e, zero degree separation.®

It was explained that "no co-~coverage™ in that context meant, for example,
that one satellite might be communicating to the northern hemisphere and another
satellite communicating to a completely different location, perhapsa in the southern

hemisphere, .

It was also proposed that the following sentence ba added at the end of the
paragraph:

"However, such a reduction in spacing would reguire technology which may
be beyond the capacity of daveloping countries.”

Paragraph 81

It was proposad that for purpeses of clarification, the second sentence be
revised to read as fellows:

"For satellites operated by different countries, such co-ordination,
while administratively more difficult, is possible and has been carried out
for many existing systems."

It was also proposed that the last sentence be revised to read as follows:

"Since it is difficult or impossible to modify a satellite's
characteristics after it is in orbit, the distribution of transponder tratfic
can be changed to help reduce potential interference and minimize possible
satellite relocation.™
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Paragraph 85

It was proposed that the following sentence be added at the end of the
paragraphs .

"Implementation of this technology would have implications for developing
countries in terms’ of technology available and economics of the system.®

Paragraph 99

It was proposed that the penultimate sentence be revised to read as follows:

"A general reduction in spacing would require changing the assigned
positions of some satellites, but not necessarily every satellite, in the
orbital segment, This would require multilateral co-ordination invelving all
administrations with satellites in the segment.”

Paragraph 105

It was proposed that the second and third sentences be revised to read as
follows:

"The realization of this potential minimum spacing would require
co—ordination and planning followed by adjustments in the positions of
satellites and/or distribution of signals within the individual transponders.
In principle, the entry of any new satellite could result in movement of all
satellites in that part of the orbit, but this would be the extreme case."

Paragraph 107

Tt was proposed that the following sentence be added at the end of the
paragraph:

"The impact of this approach on developing countries from the viewpoint
of both system economics and indigepous production should be recognized.”

Paragraph 111

The view was expressed that the last sentence implied that satellite costs
degreased linearly with capacity, an implication which was not warranted.
Cost-effectiveness would depend upon current and projected future requirements., It
was therefore proposed that the last sentence be revised to read as follows:

"Deployment of standardized low-capacity satellites for the majority of
developing countries may provide a more cost-effective approach to the
establishment of an initial, nationally dedicated satellite system.®

It was alsco proposed that the following gentences be added at the end of the
paragraph:

"There is a need for caution in considering such an international space
. segment in view of the complexities of its organization. In addition, since
the guestion is not ohe of physical crowding, but of radio-frequency crowding,
many Spacecraft can be stationed at the same nominal orbital location through
frequency band segmentation and still reach the same utilization efficiencies
as a single large satellite, For gradual system growth and risk management,
multiple co-lccated satellites, with segmented radio—-frequency bands, could be
equally attractive.”

Paragraph 118
The view was expressed that the last sentence appeared to be out of context
and should therefore be deleted.

Paragraph 122

The view was expressed that while no country had been denied access so far to
the geostationary orbit for any satellites, unsuitable slots/locations may have an
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impact, especially for developing countries, It wad therefore proposed that the
first three sentences be revised to read as follows:

"Under the present co—ordination procedures, although there have been
some ¢ases in which countries have had difficulties adapting their proposed
satellites to the existing assignments, no country has, so far, been denied
access to the geostationary orbit for any satellite, FPor the future, there is
a possibility of congestion which can to some extent be overcome.

Furthermotre, some problems due to radic frequency interference between
satellite systems might oeoutr in particular arcs of the geostatlonary orbit,
particularly in the 6/4 GHz band, which is the most heavily used,”

pParagraph 124

The view was expressed that the last septence was unacceptable since the
‘orbital arcs were being used by 283 satellites of which only four belonged to
developing countries, 1t was considered that if anyone should be educated, it
shonld be the technological powars which exploited the orbit.

Paragraph 126

The view was expressed that the wording of thls paragraph should be changed as
it did not accurately reflect the existing relation between the United Nationa and
ITU and the cbligation of the latter to take into account the recommendations of
the General Assembly and the provisions of the Charter.
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