From:	Working Party 10-11S


To:	Rapporteur Groups SC-4 and SC-5


Subject:		Preliminary Report to SC-4 and SC-5 (document 10-11S/TEMP/12(Rev2))


Date:	6 May 1996





From the Covering Note from Chairman, WP 10-11S, to Rapporteur, SC-5 : Please note that the administrations of Australia, Morocco and Syria and the ABU expressed concerns about the document but did not object to send it to the Rapporteur of SC-5 as a preliminary input to be updated later on at the next meeting of WP 10-11S.


Working Party 10-11S


PRELIMINARY REPORT TO SC-4 AND SC-5


RESOLUTION 18





REVIEW OF THE PLANNING FRAMEWORK


FOR THE BROADCASTING SATELLITE SERVICE	





This report was established by combining elements previously developed by WP 10-11S in the framework of the revision of Appendices 30 and 30A Plans in Regions 1 and 3. The conclusions reached hereafter may not, therefore, apply to the Appendices 30 and 30 A Plans in Region 2. They might also be affected in some areas by the results of ongoing studies. A final report will be prepared at the October 1996 meeting of WP 10-11S.





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). The plan assigned, with a few exceptions, five channels to each country.


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


DTH (direct to home) services in the FSS band (fixed satellite service), no longer penalized by the relatively low e.i.r.p.s, owing to the drastically improved receiver sensitivity and a very efficient and economical approach, achieved very large audience results, because of the large number of channels available from a single satellite and because of the wide, often regional, coverages.


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 accomodation of the needs of the new ITU member countries.


It is to be noted that, on the basis of the experience gained with commercial 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.





2	Experience in the implementation of BSS systems in the Plan	


Some administrations found difficulties when trying to use the resources of the Plans with technical parameters different from those established in the Plans and in general to accommodate their broadcasting satellite needs in the  BSS Plan for Regions 1 and 3. This lack of flexibility has led to an inefficient use of the frequency spectrum and GSO resources.


In 17 years of the Plan existence, only 4 systems, totalling 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 systems (BS3), totalling 6 channels, will still be in operation, while seven systems, totalling 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 polarization, lower satellite eirp, smaller earth stations antennas, different channelling 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 (D2MAC or MUSE) was not strictly in accordance with that of the Plan. 


From this experience, it can be seen that almost all usage of the resources in the Plan will soon be by systems relying on modifications 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 assess the impact on the Plan of unforseen types of transmissions had been resolved by the BR, through appropriate modifications to the existing MSPACE software (implementation of shaped beams), consultation with WP 10-11S (different polarization 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.


3	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 digital systems) and requirements, as well as eliminating unnecessary coordinations.


3.1	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 accomodate the needs of the new member countries.


Five channels per country or, at least the amount provided by the present plan, which, with digital compression, will provide 20 to 25 television programs, is an adequate minimum requirement for each country, as long as provisions are introduced in the plan to facilitate future use of additional capacities for countries or group of countries when such requirements arise.


3.2	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 WP 10-11S in preparing for WRC-97 will address these technical restrictions relating to sharing within the BSS, sharing with terrestrial services and with the Fixed-Satellite Service.


3.3	The principle of national coverage


This assumption was introduced in order to facilitate the agreement among the various administrations. The Plan contains some exceptions (supranational coverages) to this assumption; for instance, in Europe, the beams covering the Nordic countries. In assigning the orbit�spectrum resources to the various countries, no account was taken of any future supranational coverages obtained by joining resources of different 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 decision by WC-95, the Rule of Procedure adopted by the Board in Jannuary 1996 on this issue clarifies the application of this provision from a procedural standpoint.


3.4	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 coinciding 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. 


4	How technology progress may help to improve the efficiency of the existing plan


4.1	Evolution towards digital transmissions


In comparison with analog systems, digital television systems offer a better spectrum efficiency, a higher number of TV programmes 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 analogue and digital systems, for a period which may extend after the year 2000. Given this situation, scope exists for re�examining the essential parameters of such systems, used in the WARC-BS�77 Plan.


It should be noted that WARC 77 procedures allow for digital system implementation, as shown by 10-11S work, and that several 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 will be facilitated by the adoption of the revised protection ratios currently considered within WP 10-11S.


4.2	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 sizeable reduction of satellite e.i.r.p., and/or the use of relatively small receive antennas, could achieve the service quality objectives.


In the existing Plan , the minimum receiving antenna diameter is 90 cm.  .The use of 60 cm antennas with improved sidelobe and cross-polarisation performance, as foreseen in 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.


4.3	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.


5	How planning approaches may help to improve flexibility 


Due to the fact that all countries may not be satisfied with the maximum number of channels assigned, or coverage areas, it is essential that the new plan have built-in flexibility to facilitate the accommodation of these and the following additional 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.


The most 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%, if the technical criteria include sufficient margin between the required protection ratio and the receive antenna sidelobe isolation, and if the procedure itself is flexible enough. 





6	Possible improvements in the procedures


6.1	Time limit


Additional provisions, similar to those in Article 11, are required in order to specify the course of action in the case of continuous 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 commensurate 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 additional provisions in order to streamline the procedure in case of a lack of response from, or a disagreement with other administrations.


Additionally there is no guidance in Appendix 30 or 30A regarding the action needed, if any, for systems communicated to the BR under Article 4 which have not been implemented in the designated period.


6.2	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 resources. This is necessary, in particular, to avoid excessive constraints that may result from the introduction of assignments with very sensitive characteristics that would unduly restrict the possibility of introducing subsequent assignments in the same part of the spectrum.


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


6.3	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, at a different orbital location : all the assignments to the service area involved should normally have been brought into service.  Should this not be the case, the administration 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 example 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.


6.4	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 efficient use of the orbit/spectrum resources.





____________________














