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�1. Introduction

At its First Meeting (28 February to 1 March 1996) the Special Committee (SC) set up two Rapporteur Groups (SC-4 and SC-5) to produce Reports in response to Resolution 18 (Kyoto, 1994). Mr. D.M. Leive (USA) and Mr. E. Hauck (Switzerland) were named Rapporteurs. The Groups were advised to work by correspondence, if possible by E-mail through TIES.

The first Meeting of the SC established the following work plan:

Submission of contributions:	15 June 1996

Submission of comments on the contributions:	15 July 1996

Preparation of the initial draft reports by the Rapporteurs:	15 September 1996

Comments on the initial draft reports:	10 October 1996

Preparation of the draft consolidated report by the Steering Group of the SC	18 - 20 November 1996 (Chairman, Vice-Chairman, Rapporteurs)

Dispatch of the draft consolidated report of the SC (in three languages) to the ITU-R	10 January 1997 membership

Second Meeting of the SC on Resolution 18: Preparation of the final contribution of the	3 - 6 February 1997 SC to the DirectorÕs Report to the WRC-97

Handling of the SC contribution to the Director, BR	[17 February 1997]

The Rapporteur of SC-5 received 21 initial contributions from 18 members and from the Chairman of ITU-R Study Group 8 and the Chairmen of the ITU-R Working Parties 1C, 4A and 10-11S.

In response to the contributions, 13 comments from 9 members were received by the Rapporteur. In addition a report from the Director of the BR on the BureauÕs experience on some Resolution 18 issues were sent to the two Rapporteur Groups and ta�ken into account in the Report.

The SC-5 Report is based on the mandate given to the SC-5 by the First Meeting of the SC and the contributions. The Initial Draft Report was presented to the group with the invitation for comments until 10 October 1996. In response to the Initial Draft Report 13 comments from 11 members were received. Based on these suggestions the Initial Draft Report was revised and presented below.

Last but not least sincere thanks are given to the participants who have so far so effectively contributed to the Report.

2. Efficient Use of the Orbit/Spectrum Resources

2.1. Introduction

The following measures should be adopted to provide for an efficient use of the orbit / spectrum resources:



effective actions to discourage the creation of “paper satellites”

use of the latest technologies for space and earth stations

revision of the sharing criteria between satellite systems taking into account the evolution of the technology to allow the use of the same piece of spectrum by a greater number of satellite networks

�2.2 ITU-R Questions, Recommendations, Reports

2.2.1 Questions, Recommendations of Study Group 8

Question ITU-R	83/8	Efficient use of the radio spectrum and frequency sharing within the mobile-satellite service (MSS)

Rec. ITU-R M	1038	Efficient use of the geostationary-satellite orbit and spectrum in the 1 - 3 GHz frequency range by mobile-satellite systems

2.2.2 Questions, Recommendations, Reports of Study Group 1

The ITU-R Study Group 1, realizing the importance and necessity for enforcing national and international statutory, techni�cal, operational and regulatory provisions concerning space services, adopted a Recommendation ITU-R SM 1054 - Monitoring of radio emissions from spacecraft at monitoring stations, which recommends that when administrations utilize the frequency bands allocated for satellite services they should take into account the need for monitoring.

The Working Party 1C, at its meeting in August 1995, also prepared a preliminary draft New Recommendation on the fol�lowing subject:

Collection and publication of monitoring data to assist frequency assignment for geostationary satellite systems

This draft New Recommendation was further discussed at the Working Party 1C meeting during October 1996.

In this context, Questions ITU-R 27-2/1 and 32-4/1 are relevant.

Report 276-6 on ÒMonitoring of Radio Emissions from Spacecraft at Fixed Monitoring StationsÓ was also adopted at the XVIIth Plenary Assembly (DŸsseldorf 1990).

The Working Party 1C has developed a Handbook on Spectrum Monitoring (1995). Chapter 4 of the Handbook dealing with ÒSpecial Monitoring Systems and ProceduresÓ provides valuable information on monitoring of radio emissions from space�craft.

2.2.3 Recommendations of Study Group 4

The current ITU-R SG 4 Recommendations are classified according to the following structure:

ITU-R S-Series:

Section 4A	-	Definitions

Section 4B1	-	Systems aspects

Section 4B2	-	Performance and availability

Section 4C	-	Earth station and baseband characteristics - Earth station antennas - Maintenance of earth stations

Section 4D1	-	Permissible levels of interference

Section 4D2	-	Coordination methods

Section 4D3	-	Spacecraft station�keeping - Satellite antenna radiation pattern - Pointing accuracy

Section 4E	-	Frequency sharing between networks of the fixed-satellite service and those of other space radiocommuni�cations systems

ITU-R SNG�Series:

Satellite News Gathering.

ITU-R SF�Series:

Section 4/9A	-	Sharing conditions

Section 4/9B	-	Coordination and interference calculations

While all of these Recommendations may have some indirect impact on the efficient use of the FSS Orbit/Spectrum resource, those which have a direct impact are within the ITU-R S�series and more specifically within Sections 4B1, 4C, 4D1, 4D2 and 4D3. Details on those Sections are given in the Annex.

2.3 Self-Compatibility Concept

One aspect that has been raised in the past has been the use of a self-compatibility coordination separation, which would make it mandatory for every satellite to operate within “x” degrees of an identical satellite. The recent ITU-R Working Party 4A meeting came to the following conclusions on this concept:

a self compatibility recommendation is not likely to help significantly in the coordination process in an inhomogeneous satellite environment

a self compatibility design recommendation would help to promote orbit/spectrum efficient system designs

a self compatibility design recommendation should apply only to new satellite network designs using digital carriers

new system designs, especially in the higher frequency bands will be employing mostly digital carriers

that further study was required to support a recommended value for a recommended self compatibility distance and the frequency bands where it should be applied

2.4 The Use of Monitoring to Determine Actual Usage

Monitoring might have a role in the process of improving the efficient use of the orbit/spectrum resources. In the RAG report there was concern expressed about ensuring that a satellite network has been brought into use and with the notified charac�teristics. Monitoring could be used in one of two ways :

the first possible use on monitoring might be that before a network can be recorded as operational and therefore continue to be protected, would be to have a requirement that the notice of operational status must be accompanied with a monito�ring report by an independent source. This idea would probably not be acceptable to administrations as it would be imping�ing on their sovereignty;

the second possible use might be to have occasional satellite monitoring campaigns and any discrepancies between notified data and monitored data would have to be explained publicly (via the BR publications) by the administration responsible for the satellite network.

In order to determine whether a satellite exists or not and whether the notified frequency correctly reflects the actual usage or not, observation by physical means provides a useful approach. One example of this methodology is observation of satelli�tes by an optical method.

Space monitoring can provide a method of measuring the characteristics of down link beams at one place. Establishment of space radio monitoring station networks is an effective way. Some countries have started space radio monitoring and others are prepared to cooperate on these monitoring activities.

Monitoring activities could also improve the reliability of the MIFR. The results of monitoring could be recorded with remarks to the MIFR and could be made visible to others. It would not necessary to monitor all of the satellites in MIFR but those satellites in issue during a coordination could be monitored at request.

Several administrations have pointed out their capability to participate in monitoring activities. Many contributions supported the argument that monitoring has a valuable role to play in the fight to reduce apparent congestion in the use of orbit and as�sociated frequency resources and to provide for the collected monitoring data be submitted to the BR and for the BR to pub�lish the submitted data, highlighting discrepancies between the submitted data and parameters recorded in the Master Interna�tional Frequency Register.

All these applications show the potential of monitoring, however, it will not be possible to prove the non-existence of a network by monitoring.

3. Equitable Access to the Orbit/Spectrum Resources

3.1 Introduction

This subject is somewhat contentious as it is very difficult to define what is equitable. The only way that the ITU has found so far to deal with this is by means of a priori planning, and in the cases of the 1977 and 1988 plans “equitable” access has resulted in almost “equal” access. In these two plans most administrations have different orbit positions for national cove�rage, therefore they have a guaranteed access but not in a way which would lead to economical multiservice satellites.

One of the main problems for the space services seems to be that for smaller countries, it may not be economically viable to consider only national coverage systems. As a consequence, the national radiocommunication services are generally being provided on satellites which have regional coverage. In some cases, the operational traffic is encrypted and access is availa�ble only to residents of the country concerned. This does provide, to the administrations, access to the use of the orbit with�out having their name on a specific orbital position in an ITU Plan. However, there are many cases in the two plans of provisi�ons for a satellite service for smaller countries to provide a national service.

One option may be for the ITU to recognize that the most effective/efficient use of the orbit, keeping in mind equitable ac�cess, could be accomplished by the use of regional systems. Consequently, the ITU rather than have plans based on national services would have plans based on regional services. This, however, raises many questions. To consider some of the questi�ons, take as an example, the planning for Africa with its many sub-regions. The first question is could the definition of the va�rious sub-regions be agreed by all easily? Would some countries want to be in two different sub-regions? If the planning could provide a number of different frequency coverages from more than one orbit position, who would decide which administration may use which frequency and orbit position?

If there were to be a regional operating entity to operate the service for all, then most of could be overcome.

3.2 FSS Allocation for Application of Resolution 18

3.2.1 Introduction

The Radiocommunication Assembly-95 adopted a new Question for Study Groups concerned with studies for Efficient Use of FSS Orbit/Spectrum Resources resulting from Resolution 18 (Kyoto 94). decides 3 states: "In which parts of the geostationa�ry orbit and in which sub-bands have there been technical and operational difficulties in coordinating new FSS networks, what have been the nature of such difficulties, and to what extent would they ultimately reduce the achievable orbit/spectrum ca�pacity if no steps were taken to overcome them?". This section responds to this Question.

3.2.2 Information on Use of the GSO by FSS Systems

A principle source of information on the present and potential areas of congestion of the FSS are the space network lists pu�blished by the ITU-BR regarding the status of satellite networks. The most recent quarterly publication was issued on 5 De�cember 1995. Of particular interest are: Part A, Section 1, and Section 9.

The first is a list of geostationary space stations for which information has been communicated in application of the provisi�ons of Article 11 (Sections I and II) and/or 13 of the Radio Regulations.

Part A, Section 1 includes (1) orbit position; (2) regulatory status; (3) administration; (4) network name; and (5) frequency bands.

There are 42 pages of this section, with each page containing approximately 38 listings.

Section 9 is a list of advance publication requests not yet published by the Radiocommunication Bureau. This list contains (1) date of receipt; (2) administration, make of network, (3) orbital position; (4) frequency bands, and (5) class of station.

There are 59 pages of these listings, each with 35 entries.

3.2.3 Analysis of Lists

A brief analysis of the lists described above can give a reasonable estimation of where the problem areas are regarding use of the GSO by the FSS.

In the Part A, Section 1 list, a majority of the listings on each of the 29 pages are in frequency bands 4, 6, 11, 12, 13, and 14. These bands correspond to the frequency ranges below:



Frequency range (MHz)��3 400 - 4 800��5 850 - 7 075��10.600 - 11.700��11.700 - 12.750��12.750 - 14.000��14.000 - 14.800��

There are approximately 1 100 entries in list A of Section 1. Many have the same orbit location, frequency, and administra�tion. They represent multiple networks of the same satellite system. A further analysis of the networks, and frequencies in this list indicate at least one network at each of the 360° of orbit arc. The listings between 50°W - 145°W are spread at in�tervals of approximately 2.5°, due in part to the informal management of the GSO FSS systems serving North America.

It has been shown in the issue of 8 January 1996 of Aviation Week Magazine that in reality there are considerable unoccupied orbit positions. Thus, a major difficulty in certain FSS bands is knowing which among the many ITU-BR entries are the actual satellite networks which will be implemented and when.

A review of the section 9 information indicated above indicates a large number of proposed 20/30 GHz FSS GSO networks, while the FSS bands in this region of the spectrum have not yet experienced coordination difficulties, such can be anticipated as a consequence of the large number of advance publications awaiting to be published. A further examination of the bands of concern indicate that the allocations of concern are:

	17.7 - 20.2 GHz

	27.5 - 30.0 GHz

Thus, it is also recommended that these bands be added to those above.

3.3 Experience in the Implementation of the FSS Allotment Plan (Appendix 30B)

Appendix 30B deals with the allotment plan in certain frequency bands. It does not contain a modification or coordination pro�cedure per se, but it does contain a number of provisions relating to the bringing into use of the allotment, for additional uses or for sub-regional systems. Experience to date has shown that Appendix 30 B is very rigid and is very difficult to apply for real systems. One approach would be significantly change the procedural part of Appendix 30B so that it looks and works more like the normal modification procedure (with of course different trigger criteria) which would provide for additional uses and sub-regional systems. To do this may necessitate a review of some of the principles of Appendix 30B. It is to be recalled that WRC-97 will be dealing with the procedures of Appendices 30 and 30A based on the modification procedure as contained in the Annex to Recommendation 35 WRC-95 and it might be appropriate when reviewing Article T-10 at WRC-97 to also in�corporate the needs of Appendix 30B procedures.

Working Party 4A works on conclusions with regard to specific proposals to amend the Allotment Plans to make them techni�cally more flexible, to recognize changes in the markets for various types of satellite ser�vices, to facilitate use by groups of nations, while maintaining the principles of equitable access to a scarce resource embo�died in the Plans.

3.4 Experience in the Implementation of the BSS Plan (Appendix 30 and 30A)

3.4.1 Framework

In 1977 a plan was established by the ITU which regulates the use of the BSS in the band 11.7 - 12.5 GHz (Region 1) and 11.7 - 12.2 GHz (Region 3). For Region 1 the plan assigned, with a few exceptions, five channels to each country. In Region 3 the plan assigned at least four channels to most countries.

Appendix 30 of the RR contains the regulatory provisions for the use of the 11.7�12.5 GHz frequency band by the Broadca�sting Satellite Service in Regions 1 and 3 (called hereafter the BSS Plan for Regions 1 and 3), as well as the regulatory pro�visions for the use of these bands by the other services to which they are allocated.

In the late 1980Õs, DTH (Direct to Home) services were introduced in the Fixed Satellite Service (FSS) bands and achieved significant audience levels. They proved to be practical because of their relatively low e.i.r.p. levels were offset by improved receiver sensitivity. Additionally the availability of providing wide, often regional coverage with a large number of channels from a single satellite, improved the economic viability of these systems.



3.4.2 The Distinction Between the BSS and FSS

3.4.2.1 Service Definitions

The fact that DTH services were successfully introduced in the FSS as described in the previous section has led some ob�servers to ask, in response to Resolution 18 (Kyoto, 1994) whether the present distinction between the BSS and the FSS is still appropriate.

A careful review of the definitions of the two services as given in RR 37 (3.18) and RR 22 (3.3) and the types of satellite systems that have been established in each reveals that, although the delivery of TV programming directly to the general public can be implemented in either service, there are a number of other applications that cannot be.

For example, unlike the FSS, the BSS also includes the transmission of digital radio programs to portable and mobile recei�vers, and unlike the BSS the FSS supports many applications, including VSATs, in which the transmissions are clearly not intended for the general public.

Working Party 10-11S concluded that no useful purpose would be served by abandoning the present distinction between the BSS and FSS.

3.4.2.2 Regulatory Provisions

Another question raised in connection with Resolution 18 (Kyoto), is whether the use of the FSS bands for DTH applications requires revision of the regulation provisions applicable to the BSS and FSS. In particular, it is asked whether provisions unique to the BSS, such as RR 2674 and Resolution 507, should be revised.�

RR 2674 was adopted at WARC-71. It was intended both as a means of protecting countries against unwanted BSS emissi�ons and as a statement of good engineering practice with regard to minimizing the unavoidable ÒspilloverÓ of radiation from the broadcasting satellite of one country into a neighboring country. It applies to all BSS allocations, planned and unplanned, but, as interpreted in the IFRB Rules of Procedure prior to WRC-95, did not play a significant role in the processing of proposed modifications to the 12 GHz BSS Plan.

At WRC-95, however, a few countries sought to have the interpretation of RR 2674 revised to require, as a condition for registration, the approval of neighboring countries within the service area of a BSS system proposed as a plan modification. In response, WRC-95 Resolution 531 did call upon the Radio Regulatory Board to revise the existing Rule of Procedure for RR 2674, and the Board has done so, but only for modifications submitted to the ITU after 18 November 1995.

As noted in Section 3.4.4.3 below, the provisions of RR 2674 might unduly limit the flexibility of implementing modifications to the Plan that provide subregional coverage.

Resolution 507 envisioned the eventual planning of all bands allocated to the BSS. So far, only the bands near 12 GHz have been planned, but WARC-92 adopted Resolutions 528 and 526 that respectively address the need for planning the new BSS allocations for digital sound broadcasting in the 1 - 3 GHz range and also the need for a flexible approach to utilizing the new BSS allocation for wideband HDTV near 18 GHz in Region 2 and 21 GHz in Regions 1 and 3.

However, the experience with the 12 GHz BSS Plan for Regions 1 and 3 suggests that, even for this band, the countries of those Regions have little desire to extend the type of a priori planning of the total capacity that was done at WARC 77 be�yond the number of assignments in the original plan. These a priori assignments would remain as a guarantee of access to the capacity needed for a viable national system; the balance of the capacity would then be accessible through modification pro�cedures similar to those that govern access to the unplanned FSS bands.

Moreover, there has been no push from any quarter to set a date for the BSS (sound) conference envisioned in Res. 528 as taking place Òpreferably not later than 1998.Ó Likewise, the language of Res. 526 only calls for Òthe development of future regulatory provisions for BSS (HDTV) to ensure flexibility in the useÓ of the new bands.

This manifest lack of enthusiasm for planning the BSS no doubt stems from a recognition that a plan guarantees easy ac�cess only for systems that reflect the proven technology and the understanding of future requirements that existed at the time of the planning conference. The result is to ensure inflexibility of use for at least the portion of the orbit-spectrum capaci�ty that has been planned.

Another reason for not subjecting additional BSS bands to planning is that Resolution 507 was drafted in 1971 (as Resolution No. Spa 2-2) and its ÒconsiderationsÓ which, at that time, arguably supported planning, no longer do so.

The conclusion is that there is no longer a need, nor a desire, to impose planning on the unplanned BSS bands, and conse�quently Resolution 507 should be deleted at the next appropriate World Radio Conference.

These and other factors have contributed to the need for a modernization of the BSS Plan for Regions 1 and 3. WRC-97 will address this issue, together with the accommodation of the needs of the new ITU member countries.

It is to be noted that, on the basis of the experience gained with DTH satellites utilizing the FSS band, many organizations share the opinion that assumptions regarding service requirements and sharing criteria agreed upon in establishing the BSS Plan for Regions 1 and 3 have been in practice an obstacle in the development of BSS in the 12 GHz band. In the revision of the BSS Plan for Regions 1 and 3 foreseen at WRC-97, there should be an improved scope for economically viable second generation BSS systems.

During the Region 1 Forum of Resolution 18 it was stressed that the revision of the plans procedures is not related to the dif�ficulty of coordination in the FSS bands. It was agreed that, with a view to facilitate access, specific proposals should be con�sidered by future WRC to amend the Plans of Appendices 30 and 30A to take account of further new technologies, to make them technically more flexible, to recognize changes in the markets for various types of satellite services and to facilitate use by groups of nations, while maintaining the principles of equitable access to a scarce resource embodied in the Plans.

3.4.3 Experience in the Implementation of BSS Systems in the Plan

Some administrations found difficulties when trying to use different technical parameters from those established in the Plans. New technical developments indicated several improvements could be introduced for greater economic viability in the BSS bands.

In 17 years of the Plan existence, only 4 systems, totaling 21 channels, have been implemented in accordance with the original characteristics of the Plan (TDF, TV-SAT, BSB and BS). Before the end of 1996, it is expected that only one of these sy�stems (BS3), totaling 8 channels, will still be in operation, while seven systems, totaling 104 channels (TELE-X, HISPASAT, EUTELSAT-B 13°E, SIRIUS, BIFROST, DBL and KOREASAT), will be in operation as a result of modifications to the Plan, some of which entail significant departures from the original parameters of the Plan : regional, shaped coverages, linear pola�rization, lower satellite eirp, smaller earth stations antennas, different channeling plans, different bandwidth, use of digital modulation. It is important to note that the Radio Regulations made provisions for such changes.

It is also significant that, even in the case of the systems which have been implemented with the parameters foreseen in the original Plan, the type of signal used (DSR, D2MAC, MUSE, etc.) was not strictly identical to that on which the Plan was based, making use of the provisions foreseen for such departures.

From this experience, it can be seen that almost all usage of the resources in the Plan will soon be by systems relying on mo�difications to the Plan. These modifications have been subjected to the procedures of Article 4 of Appendix 30 to the Radio Regulations.

The BR's experience in the application of these procedures has shown that, in most cases, the problems encountered to as�sess the impact on the Plan of unforeseen types of transmissions had been resolved by the BR, through appropriate modifica�tions to the existing MSPACE software (implementation of shaped beams), consultation with Working Party 10-11S (diffe�rent polariza�tion type, and, provisionally, non standard parameters) or by the RRB, through the establishment of rules of procedures. It was noted that the main outstanding issue was in relation to the treatment of non standard parameters, for which studies are still ongoing.

Although this experience has shown that the procedures could continue to work in a changing technological environment, it also highlighted the conservativeness of the technical parameters and sharing criteria embodied in the current Plans.

3.4.4 Consideration of the Features and Limitations of the WARC-BS-77 "a priori" Plan

Taking into account the recent improvements in technology, it appears that these technical parameters and criteria could be reviewed and suitably modified, in order to increase the flexibility of the Plan to accommodate new systems (in particular di�gital systems) and requirements, as well as eliminating unnecessary coordinations. Resolution 531 (WRC-95) and Recommen�dation 521 (WRC-95) specify a number of new technical parameters and planning principles to achieve these objectives.

3.4.4.1 Guaranteed Minimum Access(Available Frequency Band, Two Polarizations, the Orbit) among all Countries

A priori planning of the BSS bands (as per Resolution 507) was the method selected to guarantee access to orbit/spectrum resources, and was introduced by assigning a minimum number of channels to each country.

It was felt that this method, in conjunction with the use of national coverages, would assure all countries the right to put into operation their system when desired. As a consequence not all the administrations were satisfied with the maximum number of channels allotted or with the assigned coverage areas. In addition, the demand has increased for subregional coverages, and to accommodate the needs of the new member countries.

Four or five channels per country can provide at present with digital compression, around 20 to 25 television program chan�nels. This would appear to be adequate to meet the minimum needs for each country, as long as this capacity can be provided from economically viable satellites and as long as provisions are provided in the Plans to facilitate the use of additional capa�city for countries or groups of countries when such requirements arise.

3.4.4.2 Impact of the Coordination Criteria on the Flexibility of the Plan

Restrictions were imposed to modifications to the Plan as a result of technical criteria agreed in 1977. However, the work of Working Party 10-11S in preparing for WRC-97 addresses the technical restrictions relating to sharing within the BSS, sharing with terrestrial services and with the Fixed-Satellite Service.

3.4.4.3 The Principle of National Coverage

This assumption was introduced in order to facilitate the agreement among the various administrations on a minimum guaran�tee of access as described above. The Plan contains one or two exceptions (supranational coverages) to this assumption; (for instance, in Europe, the beams covering the Nordic coun�tries), but given the technical parameters and the principles as�sumed for planning, it was impossible to accommodate more than these few exceptions. In assigning the orbit�spectrum re�sources to the various countries, very little account was taken of any future supranational coverages obtained by joining re�sources of different countries although here too, there are a few exceptions wherein the same orbital position is assigned to a number of geographically adjacent countries. Such a subregional coverage is considered as a modification to the Plan, and several such modifications have been submitted to the Bureau.

The flexibility of implementing subregional coverages might be unduly limited by the provisions of RR 2674, which states that all technical means should be used to reduce the power radiated over the territory of other administrations. Following the deci�sion by WRC-95, the Rule of Procedure adopted by the Board in January 1996 on this issue clarifies the application of this pro�vision from a procedural standpoint.

3.4.4.4 Rigidity of the Plan in the Orbital Positions

Annex 7 of Appendix 30 requires an 8 dB e.i.r.p. reduction for Regions 1 and 3 countries for the use of orbital positions not co�inciding with one of the nominal orbital positions. This results in difficulties to implement modifications of the Plan, in particular in the case of multi-service payload (BSS, FSS, etc.) on board the same satellite. Following the Rule of procedure, Annex 7 should allow, in most cases in the future, ample flexibility with regard to the orbital locations to be used.



3.4.5 How technology Progress May Help to Improve the Efficiency of the Existing Plan

3.4.5.1 Evolution towards Digital Transmissions

In comparison with analog systems, digital television systems offer a better spectrum efficiency, a higher number of TV pro�grams and can sustain higher levels of interference. This offers the prospect of very significant improvements in both the capacity and the efficiency of the Plan.

The present technological trends indicate that BSS TV transmissions can be expected to be digital in the future. However, it is necessary to take into account existing and new analogue systems and to, therefore, plan for the coexistence of both ana�logue and digital systems, for a period which may extend after the year 2000. It is believed that the changes to the essential planning parameters recommended by Working Party 10-11S and adopted by WRC-95 allow for such coexistence.

It should be noted that WARC 77 procedures allow for digital system implementation, as shown by 10-11S work, and that se�veral requests for modifications to the Plan already take this technique into account. The use of digital techniques therefore does not mandate per se replanning of the BSS. In addition, introduction of digital transmissions could be facilitated by the adop�tion of the revised protection ratios such as those mandated by Resolution 531 and Recommendation 521.

3.4.5.2 Evolution of Receive Terminals

Very important progress has been achieved since 1977 in the domain of receiver noise figure and receive antenna efficiency, which resulted in significant improvement of the usable G/T figure. As a consequence, either a sizable reduction of satellite e.i.r.p., and/or the use of relatively small receive antennas, could achieve the service quality objectives. As described below, both of these options were adopted by WRC-95.

In the existing Plan , the minimum receiving antenna diameter is 90 cm. The use of 60 cm antennas with improved sidelobe and cross-polarization performance, as recommended by WRC-95 for the revision of the Plan, allows greater overall C/I values and consequently improves the capacity of the Plan and the efficient use of the geostationary orbit.

3.4.5.3 Space station e.i.r.p.

The WARC-77 Plan set values of maximum space station e.i.r.p. of between 62 and 65 dBW, with an average value of around 64 dBW. The high power required on the satellite to achieve this e.i.r.p. level was in practice an obstacle to the development of the service.

Today, taking into account the experience gained in recent years in the field of satellite broadcasting and the improvements made in receiver equipment, it is feasible to reduce space station e.i.r.p. while remaining within the current performance criteria required for satellite broadcasting. Thus, it has been decided by WRC-95 that the e.i.r.p. allocated to each national assignment should, in general, be reduced by 5 dB.

3.4.6 How Planning Approaches May Help to Improve Flexibility 

The channel assignments designated in the Plans and the coverage areas defined may not satisfy all requirements of coun�tries. It is essential that the new Plans have built in flexibility to facilitate means to accommodate changing requirements and in particular the following identified requirements:

new countries requirements

HDTV requirements in high rainfall rate countries

subregional systems

unforeseen or additional requirements in excess of the minimum guaranteed capacity of the plan



An important objective to be reached in revising the Appendix 30 Plan is to increase its flexibility, which can only be obtained if the fill factor of the Plan is significantly less than 100 %. All of these factors were recognized in the planning principles adopted by WRC-95 in Resolution 531.

3.4.7 Possible Improvements in the Procedures

3.4.7.1 Time Limit

Additional provisions, similar to those in Article 11, are required in order to specify the course of action in the case of continu�ous lack of reply from an administration.

The maximum time interval between the date of receipt of Annex 2 information and the implementation of a network is 8 years. Although this value may appear quite long and might lead to additional workload for the BR, it also appears commen�surate with the long time often required to reach agreement in a coordination process (2 to 4 years) and the time required to contract, build and launch a satellite (2 to 5 years). Any reduction of this time interval would have to be coupled with addi�tional provisions in order to streamline the procedure in case of a lack of response from, or a disagreement with other admini�strations. Aspects as given in Section 6.2.1 of this Report could be considered to reduce the coordination period to four or five years.

Additionally there is not sufficient guidance in Appendix 30 or 30A regarding the action needed, if any, for systems communi�cated to the BR under Article 4 which have not been implemented in the designated period. However, Paragraph 4.3.5 of Ap�pendix 30 and the RRBÕs rules cover this situation in respect to new assignments

3.4.7.2 Type of Coordination Criteria to be Retained in the New Plan

In trying to select an appropriate set of criteria for determination of the need for coordination of new entries in the plan, it is considered that the following objectives would need to be satisfied :

1.	Protect the assignments in the Plan

2.	Facilitate, on an equitable basis, the entry of new comers (new countries, new requirements, new technologies)

3.	Regulate the process of introduction of new assignments in order to ensure an efficient use of the orbit/spectrum resour�ces. This is necessary, in particular, to avoid excessive constraints that may result from the introduction of assign�ments with very sensitive characteristics that would unduly restrict the possibility of introducing subsequent assignments in the same part of the spectrum. One proposal to address this difficulty was to assess all interferences against the criteria de�termined for a standardized set of technical parameters.

More studies are required to select a set of criteria that would strike the appropriate balance between these three objectives.

3.4.7.3 Conditions for Modifying the Plans

Paragraph 4.1.1 of Article 4 mentions a specific condition for the inclusion of new assignments in the Region 2 plan: all the as�signments to the service area involved should normally have been brought into service. Should this not be the case, the admini�stration concerned shall inform the Board of the reasons thereof. This condition applies to the Regions 1 and 3 plans indirectly because the same provision exists in section 4.1.1 of Appendix 30A. Although there is no ex�ample that this provision has been used to prevent a modification to the Plan, it is considered adequate to require reasons for additions to the Plan.



It is clear from the RRBÕs rules that as long as a reason is given, the notice is complete, but that the reason cannot be used to prevent a modification to the Plan.

3.4.7.4 Simplification of the Procedures

The approach taken by the VGE and WRC-95 was to simplify the existing procedures, in particular by reducing their number, while avoiding any change in substance. Simplification of the procedures is therefore not, per se, a means to improve the effi�cient use of the orbit/spectrum resources.

3.5 Advanced Technologies

As is well known, the technology in the field of space is changing very quickly and will probably continue to change, maybe not at quite the same pace. The use of advanced technologies in the implementation of space systems improves orbit/spectrum efficiency and facilitates sharing and that it applies in both planned and not-planned frequency bands. In general, system ope�rators make use of advance technologies whenever these technologies result in improvements of the satellite´s Òproductivi�ty.Ó Under the normal coordination procedures of Article 11/13, it is possible for administrations and net�work operators to continually adapt and use the new technologies in their satellite design and coordination discussions. Also there is already a provision in the ITU Constitution (Article 44) and RR which encourage administrations to use latest technologies for their systems.

“A priori” frequency plans as developed by the ITU reduces the possibilities to use the advantages of new technologies. The ITU “plans” effectively freeze the technical standards and sharing criteria at those available at the time of planning. Per�haps it might be possible to use a certain set of technical standards for the planning and then permit the use of new technolo�gies in the ongoing modification procedures, but this raises many questions as to what do the margins calculated at the confe�rence mean, who decides what technology will be permitted in the future, and can one administration insist that other admini�strations use the new technology?

4. DTH Use of FSS Bands

At the present time, a significant majority of the direct-to-home “broadcasting” is in the frequency bands which are allocated to the FSS. In Region 2 as well as much of Region 3, most of this takes place in the 6/4 GHz bands, whereas in Europe this takes place in the 12 GHz bands. The use of the 12 GHz bands is increasing in all Regions. Most of the “broadcasting” by sa�tellite today is using the FSS bands, with the BSS planned bands largely unused. One major reason for this would appear to be that, with some exceptions, for the commercial viability of a broadcasting service it is necessary to have regional services and the BSS plans only have national services with certain difficulties in using the Plan for regional services.

Therefore, in considering the BSS bands, revisions for facilitating introduction of sub-regional systems are strongly recom�mended.

At the time that the BSS and FSS services were defined as separate services there were considerable differences in the technical and operational standards of the two services. FSS was considered as having antennae of 15-30 meters and was considered as largely point to point. BSS systems are now operating with antenna diameters of 50-60 cm. FSS are now using 1.5-2 m and in a point-to-multipoint mode similar to the BSS. Some of the new BSS services are totally encrypted, however, it has been argued that still broadcasting as defined in the Radio Regulations as intended for direct reception by the general public. Satellites are now providing direct-to-home (FSS) service for computer connections using 60-70 cm antenna There is little difference between a digital DTH service for computers (FSS) and a digital DTH TV service (BSS).

One contribution suggested that DTH systems should be allowed in any bands allocated to the FSS and the BSS.

The Region 2 Forum on Resolution 18 recognized that:

while the overlap between the BSS and FSS services is recognised, it was agreed that the present distinction between the two services should be maintained. It was noted that there are other examples of radio services where overlap exists in the operation of such services, however, the services are maintained as separate

some difference between the services provided by BSS and FSS, and by DTH within BSS and FSS were noted. BSS is unidirectional to fixed and mobile points. DTH is transmission direct to home (i.e. fixed points) and FSS is transmission and reception between fixed points

it was noted that, while from technical viewpoint, the distinction between BSS and FSS is hazy, administrations generally have different regulatory provisions for these services

the DTH use of the BSS bands is in part due to the restrictions on beam sizes in the BSS plans in Appendices 30 and 30A which provide for national coverages. Also there are currently regulatory provisions which permit in Region 2 use of BSS bands for FSS. This aspect will be considered in the review of Regions 1 and 3 plans at WRC-97. The report from Working Party 10-11S also addresses this matter

the DTH use of FSS bands was not to bypass the regulatory provisions in Resolution 507 and RR 2674. It was suggested that Resolution 507 should be deleted and RR 2674 has associated Rule of Procedure which is under further study

Also the Region 1 Forum on Resolution 18 recognised that, while from technical viewpoint, the distinction between BSS and FSS is often hazy, administrations generally have different regulatory provisions for these services and that in no cases, the DTH use of FSS bands was used to bypass the regulatory provisions in Resolution 507 and RR2674.

Recommendation S.672 provides some technical information on the ability to achieve off-axis satellite antenna performance outside the service area. Study Group 4 is addressing a question on the impact of TVRO systems (Q.203-1/4).

5.	Role of Governments, System Operators, the Radio Regulations Board, the Ra�diocommunication Bureau and the International Organizations Operating Satel�lite Systems in Keeping the ITU Regulatory Regime Adapted to the Varying Technologies

5.1 Role of Governments/Administrations

Administrations should actively participate in ITU-R activities, starting from Study Groups up to world radiocommunication conferences with the view of developing Recommendations on interference and sharing criteria, developing inputs to the CPM as appropriate for preparation for WRCs and making appropriate changes to the Radio Regulations to accommodate for the introduction of new technologies. Task Groups could be created under the pertinent ITU-R Study Groups to study technologi�cal matters and their implications on the regulatory regime of the ITU.

Presently the role of the administrations is to undertake the obligations of the Member under the ITU Constitution/Conven�tion, as well as fulfilling the obligations under the Radio Regulations. This means that all notices and official communications with the BR under the Radio Regulations is with the administration and not directly with the operating entity. It is not envi�saged that this role will change in the foreseeable future. However, with more and more privatization of the operation of sa�tellite networks and the administrations having less staff, administrations are, in many cases, becoming a conduit between the BR and the operating entity, and this role will probably not change.

The report of the WG of the RAG (1995) raises many questions related to national sovereignty, such as amount of spectrum and orbit resources needed, licensing operational responsibility etc. Even if these questions were to be studied, it is very unli�kely that all administrations would agree to any limits to be placed on their sovereignty.

5.2 Role of the Radio Regulation Board and the Bureau

The BR and RRB should comment the result of the studies of Task Groups on technological matters to the competent confe�rence.

The Bureau’s main task to apply the Radio Regulations using, as appropriate, the Rules of Procedure of the RRB. This con�sists essentially of receiving the data, processing it and publishing it and providing any assistance to administrations in the process. These tasks have to be done in the most cost effective way and recognizing that the resources from the budget of the ITU will continue to be limited. This role is not likely to change but we believe that there needs to be ways found to make it more cost effective such as having the data being submitted electronically and perhaps increasing the resources available through the use of filing fees/deposits as is discussed in some documents on due diligence. (See the Report of SC-4)

The BR has as one of its tasks the identification, in some cases, of administrations with whom coordination is required. In other cases, the BR only publishes the information and only those administrations that respond within the four/six month pe�riod have to be taken into consideration during the coordination process. Perhaps, it might now be appropriate for the later process to be used in all space to space system coordination in the non planned bands, i.e. no role for BR to identify manda�tory coordination requirements.

The BR should always identify affected administrations in accordance with the S 9.36.

Another of the BR tasks is to carry out a technical examination under the Radio Regulations for potential interference from one space system to another space system, in some cases, when coordination has not been concluded. Recognizing the com�plexity of such calculations now due to the complexity of today’s satellite networks, including the difficulty of the BR having a current and accurate database, perhaps, it is no longer appropriate for BR to carry out this task, but to leave the resolution of such problems to the concerned administrations. Under the existing Regulations, the assignments of networks for which coordination could not be completed can eventually be entered in the MIFR with remarks even after an unfavorable finding as a result of the technical examination, therefore the above suggestion of no longer having BR conduct this technical examina�tion, could be accompanied with provisions which would result in the assignments being entered in the MIFR with no technical examination but with a remark to the effect that assignments published for coordination that were not coordinated must pro�tect those assignments that were published earlier.

Another task of the BR is to provide assistance to administrations, and this task is continuing to require significant resources in BR. The WG of RAG in 1995 raised the question as to whether the provisions in the Radio Regulations are satisfactory concerning the assistance to administrations. In view of the cost of satellite systems, perhaps it would be more appropriate for BR not to provide this type of technical assistance for space services, but to leave the provision of technical assistance to the operating entities. However this could still be available to developing countries.

We can have situations, in which there are two competing commercial systems, and BR is requested to provide assistance to both parties. The existing Radio Regulations have many different and in some cases very specific provisions on this subject. WRC-95, based on the VGE report, has consolidated and simplified these provisions significantly in Section 1 of Article S13, which basically covers the need for assistance in applying the provisions of Art. S9 (the coordination procedure).

The main role of the RRB now is to develop the Rules of Procedure to permit BR to apply the Radio Regulations. As sugge�sted elsewhere, there might be an additional role for the RRB to judge the acceptability of a request for extension to the date of entry into use.

5.3 Role of the Operators

Once the operators have identified some new technology and its application, this information should be promptly submitted to the ITU-R Study Groups.

As mentioned in the report of the WG of the RAG, the role of operators has been increasing due to increasing privatization. In many situations today, the operating entity has a significant role to play in the coordination process and in some cases the administrations give full authority to the operator to negotiate coordination agreements, which are then subject to formal sig�ning by the administrations. As mentioned elsewhere, it is the ITU Members that have the obligations under the ITU CS/CV and the Radio Regulations, but his has not prevented operating entities from having a very strong role in the coordination process. In some cases there are multiple operators under the same administration with competing interests. Therefore, it would seem problematic to have a direct coordination role for the operators recognized in the Radio Regulations. There could be an enabling provision in the Radio Regulations that would permit administrations to delegate to operators, on a case-by-case basis, the authority to conclude formal coordination agreements on behalf of the administration.

5.4 Role of Intergovernmental Organizations Operating Satellite Systems (IOOSSs)

The role of international operators in the coordination process is very similar to that of the private operator in an administra�tion, with one major exception which is that the international or regional organization is not normally subject to any regulatory authority and the notifying administration is almost always a conduit between the ITU and the international/regional entity. IOOSSs do have, however, under their constitutive instruments, constraints which private operators do not have.

6. Coordination Aspects

6.1 ITU-R Reports

Report ITU-R M	1185	Technical aspects of coordination among mobile satellite systems using the geostationary satellite orbit

Report ITU-R M	1171	Coordination considerations of geostationary satellites using steerable spot beams with other sy�stems

6.2 Coordination Concepts/Procedures

6.2.1 Advance Publication (API)

Under the present procedures as well as the WRC-95 procedures (Art. S9) the advance publication part of the procedure is obligatory but it gives no rights, and it applies to both GSO and NGSO networks. It’s main purpose is to inform other admini�strations of the plans to implement a space network and allow others to comment, however, these comments have no real bearing on the remainder of the procedures. The one major element of this phase of the procedure is that the starting date for the six year (plus possible extension) period to bring the frequencies into use starts with the date of the API. There is a con�siderable amount of work by both BR and the administrations in applying this part of the procedure, and therefore considering the lack of status that is derived from this phase of the procedure one should look at the possibility of either eliminating it or simplifying it considerably. There have been suggestions over the years that it could be eliminated and merged with the coor�dination phase but these suggestions have not been accepted. A possibility for greatly simplifying the API would be to restrict significantly the data to be supplied by administrations and published by BR, with more detailed information being considered at the coordination stage and exchanged by administrations bilaterally on request. The advance publication information to be submitted and published could be re�stricted to the following:

notifying administration

a description of the service area

frequency ranges to be used

type of service (e.g. FSS, BSS, or MSS)

orbital characteristics (for GSO the orbit locations, and for NGSO the number of satellites and orbit 	characteristics);

planned date of bringing into use

satellite name

This information could be submitted and published on one page per network.

Concerning the status of the API a contribution adds that to further enhance the position that this information is for informa�tion only and gives no status, it could be submitted at any time and the starting point for the six year (plus possible exten�sion) period would start from the publication of the coordination request not the publication of the API.



Another contribution points out that shortening the coordination period would be an effective measure to eliminate or reduce paper satellites. It was suggested to shorten the current six-year-period to four or five (4-5) years and to restrict the exten�sion of this period to exceptional cases.

A two-month period between the API stage and the start of the coordination process was also proposed.

Several contributions pointed out that the exchange of data in electronic form should reduce backlogs in ITU and should speed up processing.

In his mail of 23 August 1996 the Director of the BR expressed the view that the API also establishes the unique identifica�tion label of the satellite in addition to determining the starting point of the period of time within which the satellite network must be brought into use.

The Region 1 Forum on Resolution 18 concluded that the advance publication stage should be retained but also streamlined and simplified, with the current 6 month fixed period being maintained.

Working Party 4A at its October 1996 meeting considered the important issue of which changes to the technical parameters of a network should necessitate a restart of the API process.

The main factor in examining this matter, could be that any modifications that change the fundamental interference characteristics of the original network to other networks would require a new API. It is proposed that the following factors be used to determine when the API part of the process be restarted:

any additions to the frequency bands for both the GSO and NGSO networks

for GSO networks, any change to the orbital position outside of the previously communicated service arc

Some contributions considered that the following additional points should necessitate a restart of the API process:

for NGSO networks, it is more difficult to define the possible changes, but one possibility would be that if the service area is changed from serving a continent or region to a world wide service. Another additional possibility would be if the satellite configuration changes by changing the number of satellites by more than [50] %

changes of purely technical character such as a change in the PFD, type of modulation, different antenna characteristics, etc. should not require a restart of the API but be considered as changes which may be subject to changes in the coordina�tion requirements

In order to have the above procedure for GSO workable, it is necessary that, in all cases, the service area is defined by test points on the earth, so that a service arc, based on an agreed minimum elevation angle, can be calculated.

6.2.2 Coordination Phase of the Procedures

This discussion will only address the coordination of space stations with stations of other space and other services. The co�ordination of earth stations with other earth stations and with terrestrial stations is a bilateral process and is not addressed here. At the present time under the various procedures (e.g. Art. 11, Art. 14, Res. 33, Res. 46) and under the WRC-95 proce�dures (Art. S9), there are two types of coordination involving space stations:



the first is where BR identifies a mandatory list of administrations for which coordination is required, and

the second is where BR identifies (for information purposes only) a list of administrations which might be affected and the obligatory coordination is required only with those administrations that respond to BR to the publication within the specified time period



A suggestion has been the use of progressive coordination where the agreements may be reviewed over time and the data updated to reflect the changing operational and traffic conditions. This is possible today and is probably done in some cases, but it is necessary to consider the regulatory implications. If two operators update the data exchanged on a bilateral basis this has no regulatory implications, but what if the nature of the changes might involve new coordination with a third opera�tor? This could be considered as a change to the basic characteristics of a recorded assignment and then the regulatory pro�visions involving new publications, coordination, findings by BR, etc. might be necessary. Perhaps this could be addressed by the use of two databases a regulatory database and an operational database- with no regulatory implications.

	Objection were raised against the creation of another database while there is an official database that is not accurate. Also the increase of the workload on the BR was considered. In connection with a possible second database the following questions should also be answered:

Who will be responsible for the entries and for updating this database?

What is the intended use for this database since it has no regulatory status?

The point was made that it would be better try to update the MIFR, and so the BR could ask administrations to confirm the most recent data of all their networks including not only those in operation but also those already recorded in the MIFR.

6.2.3 Appendix 29

Under the present coordination procedures where Appendix 29 is used as the basis of determining with whom coordination is required, the calculations are done using the overall up and down paths with the all possible combinations being considered. In the end, it is necessary to identify separately for the up and down paths the administrations/networks with which coordina�tion is required, as the parings of the up and down bands can vary with each network. Perhaps if the Appendix 29 calculations were to be always done separately for the up and down links (with possibly different criteria for the up and down links that would have to be developed), then the various combinations would not have to considered and this could simplify the calcula�tions, the data requirements and the procedures. Additional studies seem necessary to propose changes to Appendix 29.

�6.2.4 Appendices 3 and 4

One of the causes of the excess filings of paper satellites is that, as only one orbital position is permitted for each filing, some administrations have made multiple filings each with a different orbital position so that after the coordination process they could expect to have one of the positions coordinated. It is not clear from multiple filings whether the administration intends to implement all the networks or only one network and this gives an inflated view of the real requirements. A possible solution would be to permit with both the modified App. 3 and a new App. S4 the possibility of a single filing containing the preferred orbital position and then listing a maximum of 5 or 6 alternative positions in descending order of preference. BR would continue to take all 6 or 7 positions into consideration in the identification of the coordination requirements for later systems. In the case where two or more identical spacecraft are intended, specifying the preferred orbital positions and alternative positions in descending order of preference. To reduce the amount of paper when several identical spacecraft are proposed to be loca�ted at different orbit positions, the BR could simply publish a Ôtechnical moduleÕ which contains the unchanging technical infor�mation applicable to the spacecraft. This would reduce the workload on the BR, on administrations, and on operators as they would no longer have to process multiple submissions. The technical module would contain most of the detail including emissi�ons, strapping etc. which is presently published several times to cover the individual satellite networks. A single publication would contain the orbital location information for all the proposed satellites with a link to the technical module.

An alternative to filing multiple orbit positions for a single satellite is to make use of the service arc. The service arc, an infor�mation element already included in Appendices 3 and 4, could be considered as a network flexibility indicator. In filing Appendix 4, or 3 information for a network, administrations may select a single position, the preferred orbit position for the implemen�ting space station, taking into account the presence of operational networks and networks for which Appendix 3 information has already published by the Bureau. During coordination consultations the possibility exists that the space station location may be changed to minimize interference concerns raised by other administrations. Considering that the (T/T criterion has identified all administrations with which coordination was required, upon successful completion of the coordination consulta�tions, the notifying administration may proceed with the submission to the Bureau of the modified information for notification purposes. Indeed, this is the practice today and in combination with the appropriate due diligence procedures presently under development would provide an effective means of dealing with satellite network filings, in the ITU coordination process, that are unlikely to be implemented.

The advantages of identifying one space station location within the service arc of a satellite network are as follows:

reduction to the minimum of the (T/T calculations requirements, to those associated with a single satellite position;

clarity of filing;

unlike the case of filing for multiple orbit positions, any point within the service arc could be selected and become the space station location, as long as this reflects the results of the successful coordination consultations.



The Region 1 Forum on Resolution 18 considered the possible revision of the data elements included in Appendix 3 of the Radio Regulations. The various functions of Appendix 3 data were examined:

data to be used for triggering coordination between Administrations (both for space-to-space and space-to-terrestrial relations)

data to be used in bilateral negotiations between Administrations

data to be used for notification of operational characteristics and recording in the MIFR

data to be used in calculation by the BR in rendering assistance to developing Administrations

It was recognised that some of the above functions would allow simplifications of the data elements to be submitted and others may require retaining the current arrangement or even enlarging the type of information included. While the Region 1 Forum noted that the identification of the coordination requirements is based on a worst case scenario, criteria for coordination triggers may evolve in the present review of Resolution 18 (( T/T, +  xo concept, separate examination of up and down-links, Resolu�tion 46 (Annex 2), etc.) The Region 1 Forum encouraged participants to further consider the above issues and to make contributions within the ongoing review.”

(For more detailed descriptions on filings for multiple orbital positions see the Report of SC-4, paragraph 4.4 and the executive summary 1.2.2.)

6.2.5 Multiple Procedures

ITU-R Recommendation S.744 deals with this subject.

Article 14 of the Radio Regulations was adopted at the WARC-79 and was then aimed at introducing a procedure to facilitate the sharing between different space and terrestrial services in some frequency bands for which no clear sharing criteria exi�sted. This agreement procedure (a kind of coordination procedure) was nevertheless introduced at the level of the frequency allocation part of the regulations and it lacks (still today) of internationally agreed sharing criteria. This situation leads to a self identification of the affected administration. These factors explain the difficulties: only administrations with well deve�loped frequency management units seem to be able to follow the procedure as there are very few reactions after the publica�tion of the relevant Special Sections. In the meantime, the former Board (IFRB) had established substantial Rules of Proce�dure to facilitate the application of the procedure for both the notifying and the potentially affected administrations. The limited results obtained in the application of Article 14 would not seem to justify the efforts deployed by Administrations and by the Bureau.

Most of the Article 14 applications (footnotes requiring the application of the procedure before being able to use the allocation) belong to space radiocommunication services. Since 1979, the main application (50% of all the cases) of the procedure was for footnotes RR747/RR750 (space operation, space research, etc. around 2 GHz). These footnotes were suppressed by WARC-92.

In spite of the fact that the Article 14 procedure is established at the allocation level, the agreement procedure may be mixed up with (or replaced by) the Article 11 procedure (see RR1060.1 and RR1613.1) which is rather a technical procedure and cle�arly does not pertain to the frequency allocation part of the process. Another complication is that, in many cases, the Arti�cle 14 agreement procedure and the Article 11 coordination procedures are applied in parallel with each other but also in paral�lel with Plan procedures (i.e. in the case of RR839).

On the basis of the above considerations, a critical review might result in the merging of the Article 14 procedure with other procedures which would streamline the space procedures, reduce the workload in Administration and the Bureau and avoid unnecessary duplications.

The WRC-95 has already considered this question and in the adoption of the simplified Radio Regulations for Article S9 the coordination procedures of the existing Article 11, Article 14, Resolution 33 and Resolution 46 have been merged. The new Article S9 also includes (but defers their application) the coordination procedures that are applicable to the non-planned net�works covered within Appendices 30/30A, however, WRC-97 will consider these coordination procedures as well as the plan modification procedures of Appendices 30 and 30A.

Another aspect that has been brought up in some of the discussions is whether the coordination procedure within Intelsat could also be integrated within the ITU procedures. Because Intelsat has a more limited membership and is only interested in and is only using some frequency bands (e.g. not the MSS bands), it would not be appropriate to consider the Intelsat procedure ap�plied by Intelsat as replacing the ITU coordination procedures. In practice, the Intelsat procedures only differ from those of the ITU in two main aspects : 

on the technical side, they include minimum power and C/I objective levels, which have been added by WRC-95 under Ap�pendix S4, however on a non mandatory basis

on the procedural side, they include the obligation for Intelsat to complete the coordination within six months of the request made by a member, and they determine Òthe priority dateÓ on the basis of the reception date of AP4 not AP3

After Intelsat coordination procedure has been completed between Intelsat and a member of Intelsat, the ITU coordination pro�cedure between Intelsat and the corresponding administration is automatically completed by officializing the results of the In�telsat procedure at the ITU level. Therefore, one contribution pointed out that the Intelsat- and ITU-procedure should be made identical and that this could be resolved within Intelsat.

The problems of multiservice satellites has also been raised. An example of this is an administration wishing to use the Ap�pendix 30, Appendix 30B and the unplanned Ku FSS bands on the same satellite. The Plans of Appendix 30 and 30 B usually have different orbit positions for each administration, therefore, with the constraints of the modification procedure of Appen�dix 30, the constraints on the additional uses of Appendix 30B and the need to coordinate a new position in the unplanned bands, the probability of doing all 3 successfully for one orbit position becomes quite small. The most logical approach would be to remove some of the constraints such as those of the planned bands.

6.3 Identification of a Coordination Arc

The concept of a coordination Arc of + 10 ¡ from the proposed GSO orbit position for FSS congested bands might be esta�blished as the basis for coordination. Under this concept the proposed co-frequency, GSO satellite network would accept inter�ference from satellites more than 10 ¡ away. Such a concept recognizes that in certain FSS allocations the experience is that any new proposed GSO system will require coordination, and under the DT/T concept may extend well beyond + 10 ¡ on ei�ther side. If coordination is achieved within such a coordination Arc, then there should be no requirement for coordination be�yond it. The reciprocal would also be true. The proposed network would coordinate only with those networks within the + 10 ¡ Arc of its proposed position. In other words, since the network will need to coordinate with several adjacent satellites (3 to 5 on a side), these coordinations will have a self-regulatory effect since meeting the interference concerns of adjacent satellites will of necessity take into account the interference issues of networks beyond the + 10 ¡.

This approach would create more incentive to have more orbit efficient GSO satellite characteristics (i.e., accept more noise, better antenna roll-off).

This has been a first proposal. Working Party 4A have undertaken studies to look at the suitability of the +/- 10 ¡ value for the coordination arc. One study used results from real Ku-band frequency coordination exercises for various inhomogeneous carrier types and found that there was a need to coordinate beyond +/- 10¡ due to a mixture of analogue/digital carriers (e.g. high density FM/TV carriers and narrow-band digital carriers). It was found that satellites up to 15o away needed to be considered to eliminate excess interference levels. When only the interference from digital into digital carriers was considered, it was concluded that the +/- 10¡ arc would be sufficient to identify all interference cases in the four representative exam�ples. A second study using a hypothetical satellite coordinated against all the C- and Ku-band satellites within +/- 30¡ in a crowded part of the geostationary arc reached similar conclusions. These indicated that, at the present time, a separation angle of the order of 15¡ was suitable but in an all digital future environment, an angle less than 10¡ might suffice. One admi�nistration noted that 20/30 GHz systems are likely to be all digital. Several administrations are in the process of carrying out similar studies based on concerns that, at least at present, too small a coordination arc may exclude satellites outside the arc that could suffer or cause interference, particularly in an inhomogeneous environment. Studies are also underway to de�termine the impact of the self-regulatory effect described above.

Another alternative would be for these specified bands to use the self identification approach, with no identification by BR, (i.e. only those administrations that respond to BR within the 4 month period from the date of the publication of the coordina�tion request would be included in the process- similar to the Res. 46 and Art. 14 process).

Another possibility is a combination of the above ideas, in that the ( 10 ( be used by BR to identify the initial coordination requirements, but any administration that can show to BR within the 4 month period for comments, and it is confirmed by BR, that they have a network for which the DT/T is more than [6]% will also be included in the coordination process. In the other direction, there should be a possibility for networks less than 10 degrees from the new network and with a DT/T of <[6]% being excluded from the coordination process.



The Region 1 Forum on Resolution 18 suggested that other parameters (e.g., antenna sidelobe performance,...) in addition to the (x( coordination arc might be added to identify the initial coordination requirements.

6.4 Aspects of Operational Satellite Systems

Most of the proposals have considered the cases where a new satellite is planned, constructed and launched into a new orbital location. However, operational satellite systems consisting of a multiplicity of satellite networks have legitimate operational needs that have to be addressed in developing new planning and coordination approaches. Among these needs are:

The necessity to move satellites from one orbital location to another in order to achieve optimum use of satellite and or�bit/spectrum resources

Provision for replacement satellites with new parameters reflecting current technology and system requirements in order to ensure continuity of service and commitments to users

6.5 Non-GSO Procedures

Resolution 46 as modified by WRC-95 now provides a coordination process for those NGSO MSS networks using frequency bands identified in footnotes as well as the feeder-links for these networks, plus certain NGSO FSS networks in 2 bands iden�tified by WRC-95. One option that might be considered by some would be to apply Resolution 46 to all services and to all fre�quency bands. At the present time we have RR2613 which provides a degree of protection to GSO FSS from all NGSO net�works. Considering the difficulty that a new GSO network would have in coordinating with a worldwide NGSO network, the first NGSO could actually prevent any GSO network from being implemented. Further studies by the ITU-R Study Groups may show that sharing between GSO and NGSO networks is possible but that remains to be seen. Therefore at this point in time it is probably premature to consider using a Resolution 46 type of procedure for all NGSO coordination for the bands not already identified.

For the non-GSO networks which are not covered by Resolution 46 procedures the advance publication is the only procedural step prior to the notification under Article 13. A possibility would be to maintain the advance publication procedure step and either use the present Appendix 4 data unchanged for these networks or, as another possibility, to use for the advance publi�cation step the Appendix 3 data.

In the report of the Chairman of WG of the RAG, the issues of progressive coordination including periodic meetings to revise and adjust assignments was raised. This aspect is not unique to NGSO systems. Under the Radio Regulations, the BR must have, at the time of notification, the network characteristics and an indication of any coordination agreements. There is no�thing in the Radio Regulations that precludes administrations from having periodic meetings and updating the data that has been exchanged between them as long as there are no implications for other administrations. 

6.6 Multilateral Planing Meetings (MPM)

The WRC in examining the Simplified Radio Regulations did address this issue. It was recognized by the WRC-95 that there is no need for regulatory provisions permitting administrations to have multilateral meetings and by providing regulatory provi�sions for these meetings for only some frequency bands, there was some uncertainty. Therefore, WRC-95 decided to delete the provisions relating to MPM’s from the Radio Regulations.

6.7 Aspects of Regional Coordination

Coordination of new satellite networks may be facilitated when their implementation is carried out on a subregional basis, and after multilateral arrangements. These arrangements having been developed and agreed to in advance by the administrations involved in a given geographic area, expedites the implementation of their networks.

It is necessary to define what is meant by regional coordination. In some people’s mind, it may refer to the use of a Regional Organization to facilitate the coordination process.

The present Radio Regulations as well as the new simplified regulations permit any group of administrations either collectively or through a regional organization to hold multilateral meetings to facilitate coordination.

One of the concerns about the use of a regional organization is that all of the “players” for a particular coordination problem may not belong to that organization, but that could be overcome if all the “players” were to be invited to a particular mee�ting.

Another concern that has been expressed in the past is that coordination under the Radio Regulations is a bilateral or a series of bilateral agreements, and as some of the parties may be commercial competitors, they may not be willing to divulge infor�mation to all participants, but would divulge it on a bilateral basis to some participants.

A regional meeting could be a mechanism of facilitating many bilateral discussions and agreements, and this would not require any change to the Radio Regulations but would require some organization to take the initiative and for all the “players” to agree on the process.



7. Conclusions



7.1 Efficient Use of the Orbit/Spectrum Resources

ITU-R Study Groups and Working Parties have produced Questions, Recommendations and Reports with the goal to improve the efficient use of the orbit/spectrum resources taking account of new technologies. It was supported by several contributi�ons that the relevant Recommendations should be considered to be implemented in the Radio regulations through CPMÕs and WRCÕs.

Several administrations have pointed out their capability to participate in monitoring activities. Many contributions supported the argument that monitoring has a valuable role to play in the fight to reduce apparent congestion in the use of orbit and as�sociated frequency resources as well as for the BR to publish the collected monitoring data or highlighting discrepancies bet�ween the submitted data and parameters recorded in the Master International Frequency Register.

Therefore, monitoring has an important role in spectrum management and can also be used in coordination process; however, its use in a strictly regulatory sense is of limited value.

7.2 Equitable Access to the Orbit/Spectrum Resources

Several contributions pointed out the difficulties experienced with the Plans (Appendices 30, 30A and 30B). There was strong support that the Plans should be further revised during WRC-97. Working Parties 4A and 10-11S work on conclusions with re�gard to specific proposals to amend the Allotment Plans to take account of new technologies, make them technically more fle�xible, to recognize changes in the markets for various types of satellite services and to facilitate use by groups of nations, while maintaining the principles of equitable access to a scarce resource embodied in the Plans.

7.3 DTH Use of FSS Bands

It is recognized that the technical differences between BSS and FSS services have become very small. Therefore, at the pre�sent time a significant majority of the DTH broadcasting is in the frequency bands which are allocated to the FSS. It was suggested that DTH systems should be allowed in any band allocated to the FSS and BSS. However, there are conflicting views on this point.

The Region 1 Forum on Resolution 18 recognised that, while from technical viewpoint, the distinction between BSS and FSS is often hazy, administrations generally have different regulatory provisions for these services and that in no cases, the DTH use of FSS bands was used to bypass the regulatory provisions in Resolution 507 and RR2674. 

7.4	Role of Governments/Administrations, the RRB, the BR and the International Organiza�tions Operating Satellite Systems

There was strong support that Administrations should actively participate in ITU-R activities. It was suggested to create Task Groups under the pertinent ITU-R Study Groups to study technological matters and their implications on the regulatory regime of the ITU.

It was argued that it would be more appropriate for the BR not to provide technical assistance for space services, but to leave the provision of technical assistance to the operating entities. However this could still be available to developing countries.

The increasing role of operators due to the increasing privatization has been discussed in several contributions. There is agreement that administrations may give authority to the operator to negotiate coordination agreements, but all notices and official communications with the BR under the Radio Regulations has to stay with the administration.



Several contributions stressed the need and advantages to submit the data electronically.

The Region 1 Forum on Resolution 18 had consensus on the following points:



Administrations are encouraged to retain flexibility in establishing the level of participation and the active role of their satellite operators, recognising that there may be multiple operators in some cases within one administration

It was agreed that there is no need to introduce any provisions in the RR in this respect



7.5 Coordination Aspects

There was strong support to simplify the API and clarify its status. The Reports of SC-4 and SC-5 contain specific proposals. In this context it is important to establish the starting point of the coordination procedures. (ÒWhen does the clock start?Ó) Proposals for new or modified Appendices 3 and 4 were made. One contribution suggested to merge Appendices 3 and 4.

Such modifications could take into account the problem of multiple filings. Proposals how to overcome the difficulties are described in Section 6.2.4.

The Region 1 Forum on Resolution 18 suggested that, in order to present a more realistic picture of actual intentions, an admi�nistration would be required to submit a single filing with specific alternative positions (perhaps in order of preference) for each satellite, relinquish all but 2 or 3 alternative positions for each satellite, within, say, two years of launch and relinquish, upon launch, the orbital positions not selected for actual use.

There was strong support to reduce the coordination period from six to four or five years with the right for extension of two or three years in exceptional cases, agreed by the RRB.

A new concept of a coordination Arc as a basis was introduced (Section 6.3). It will be necessary to determine the best value of the coordination Arc and the aspects of satellites situated beyond this Arc. Initial studies indicate that a value of +/- 10 ( is too small at present due to the inhomogeneity of the carrier types in those bands where analogue FM is used, although such a value may be feasible for all digital systems in some frequency bands. These studies did not take into account the self-regu�latory effect described in Section 6.3.
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1 Section 4B1 - System Aspects

Generally, satellite networks with inhomogeneous system parameters will require larger satellite spacing than networks with homogeneous systems parameters. Several Recommendations have been adopted to limit the inhomogeneity of FSS networks by constraining parameters of the networks which are most extreme. Two areas of inhomogeneity which are of most impor�tance in coordinating satellite networks and have been found to be acceptable for constraints are earth station off�axis e.i.r.p. density and these e.i.r.p. density variations in time due to atmospheric attenuation.

1.1 Recommendations for VSAT Networks

Recommendations ITU-R S.725, 726, 727, 728 and 729 are related to the performance of VSAT networks. Since VSAT net�works generally use small antenna earth stations and narrow bandwidth transmissions, they are generally the networks which are most sensitive to interference. By limiting the off�axis e.i.r.p. density from transmitting VSAT earth stations as contained in Recommendation ITU-R S.726, VSAT network inhomogeneity can be reduced. Interference into VSAT networks can be reduced by reducing the off�axis gain of the small antenna, reducing the sensitivity of the signal to certain types of in�terference, coordinating carriers using macro or microsegmentation techniques, and by increasing the size and consequently the directivity of the antenna.

Limiting minimum antenna size does not seem to be practicable, in fact there are economic and market pressures which are driving antenna sizes even smaller in order to provide direct satellite access to the user. However, this may limit the number of satellites in a portion of the orbital arc. Therefore, it would be desirable to focus orbit/spectrum efficiency efforts on other categories such as signal sensitivity and coordination techniques. An approach which has been successfully implemented by one administration is to require a system design to be compatible with a minimum satellite spacing of 2 degrees.

1.2 Recommendations for Fade Countermeasure Strategies

Large inhomogeneities resulting from power margins will generally require larger spacing of satellites. In networks which opera�te in frequency bands where atmospheric rain fades must be overcome, uplink power control or some other fade countermea�sure strategies can be employed to reduce the inhomogeneity of two networks. These strategies are discussed in Recommen�dation ITU�R S.1061.

1.3 Options for New System Design Recommendations

During the Working Party 4A meeting of March 1996, an input contribution proposed to institute a mechanism to check the inherent orbit/spectrum efficiency of a network. A "x° self-compatibility" concept, i.e. the obligation of a network not to create excess interference into an identical network located x° away on the orbital arc or to accept the same level of interference that it would create. In the input contribution, the view was expressed that application of this criterion would ensure that satellite networks are not placing on others constraints that they would not be ready to accept from themselves. Limited results had been provided indicating that, with different degrees of effort, some representative GSO FSS networks would be able to satisfy, in a purely digital mode, a 4° self�compatibility, and possibly a 3° self-compatibility compliance. It was however recognized that the proposed concept does not ensure compatibility between networks. This concept is being studied further.



2 Section 4C - Earth Station and Baseband Characteristics

The off�axis performance of earth station antennas is one of the most important parameters in determining adjacent satellite spacing requirements since it is directly related to the power of the interfering signal. The characteristics of the transmitted signal can also have an impact on orbit/spectrum efficiency. FM-TV carriers, for example, can have a strong residual carrier component which can interfere with a narrow bandwidth carrier on an adjacent satellite. This example of non�uniform fre�quency spectral density can be made less interfering by using artificial carrier energy dispersal.

2.1 Earth Station Off�Axis Performance

Recommendations ITU-R S.465 and ITU-R S.731 specify the off�axis reference patterns for co� and cross�polarization to be used in coordinating satellite systems. Recommendation ITU-R S.580 specifies design objectives for the off�axis performance of new antennas. Recommendation ITU�R S.734 proposes the use of certain interference cancellation techniques. 

2.2 Energy Dispersal

Recommendation ITU-R S.446 specifies energy dispersal techniques for both analogue and digital carriers to enhance frequen�cy sharing.

2.3 Options for New Earth Station and Baseband Characteristics Recommendations

With offset-fed antennas, it may be possible to achieve off-axis performance better than the current Recommendations; even for relatively small antennas

Recommendation for the use of less sensitive modulation types and use of advanced FEC could be developed

Recommendation for the use of more uniform carrier frequency spectrum density modulation methods could be developed

e.i.r.p. density limits which vary with bandwidth might be developed

3 Section 4D1 - Permissible Levels of Interference

3.1 Maximum Permissible Levels of Interference

The following Recommendations relate to the maximum permissible levels of interference into various carrier types:

ITU-R S.466 - FDM-FM telephony

ITU-R S.483 - FM-TV

ITU-R S.523 - 8 Bit PCM voice

ITU-R S.735 - ISDN

ITU-R S.671 - SCPC protection ratios

In the first four cases the levels are based upon a percentage of total noise for a single entry interference and an aggregate level of interference. In the last case the level is given as a protection ratio which is based upon measurements of interference from FM�TV signals.

3.2 Off-Axis e.i.r.p. Density Limits from Transmitting Earth Stations

Recommendation ITU-R S.524 specifies off�axis e.i.r.p. density limits which depend upon the carrier type.

3.3 Options for New Interference Level Recommendations

Higher intersystem interference noise allocations may be recommended for some more sensitive carrier types which currently limit satellite spacing.



4 Section 4D2 - RF Carrier Coordination Methods

4.1 Coordination Methods and Techniques

Recommendation ITU-R S.737 describes the relationship of the technical coordination methods used in the FSS. ITU-R S.738 and 739 describe methods for determining whether coordination is required, and ITU-R S.740 and 741 describe methods of co�ordination.

4.2 Orbit Management Approaches

ITU-R S.742 describes methodologies which can be used in system planning that might help eliminate some coordination diffi�culties. ITU-R S.743 describes the coordination process for satellites using slightly inclined orbits. ITU-R S.744 describes con�siderations which should be taken into account when satellites have more than one service in one or more frequency band. ITU�R S.1002 describes orbit management techniques for the FSS.

4.3 Options for New Coordination Method Recommendations

Recommendation for more dynamic and uniform coordination practices, such as progressive coordinations with periodic meetings to revise agreements based upon actual traffic situations, multilateral coordinations, more effectively using new items to be included in the Appendix 3 data and informal planning activities. Consideration might be given to using an inter�ference analysis programme as the first step in a coordination exchange

Regional coordination agreements

Operational agreements in coordination

�5 Section 4D3 - Spacecraft Characteristics

5.1 Spacecraft Station-Keeping

ITU-R S.484 describes nominal station�keeping requirements. ITU�R S.670 recommends that a satellite be designed to accom�modate a small move in orbital position to enhance flexibility.

5.2 Satellite Antenna Radiation Patterns

ITU-R S.672 specifies roll�off characteristics for satellite antennas to allow the coverage area reuse of an orbital arc seg�ment.

5.3 Satellite Antenna Pointing Accuracy

ITU-R S.1064 specifies a satellite antenna pointing accuracy design objective.

5.4 Options for New Spacecraft Characteristics Recommendations

Possible Recommendation on the use of polarization frequency reuse

Possible reuse of frequency by means of networks employing satellites in orbits of the high apogee elliptical type (HEO)

Possible reuse of frequency by means of NGSO networks which are able to share with the GSO without coordination



____________________________________________

� RR 2674 indicates that all technical measures available shall be used to reduce, to the maximum extent practicable, the radiation by the broadcasting-satellite service over the territory of other countries... Resolution 507 stipulates that stations in the broadcasting-satellite service should be established and operated in accordance with agreements and associated plans.
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