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Study Group 4


material for possible inclusion in Study group contribution�to the director of the br and to the scrpm �on RESOLUTION 18 (pp-94) ISSUES


1	Introduction


This document contains text for inclusion in the WP 4A Chairman's Report, and for submission to the BR and to the SCRPM. It is based on input documents to the October meeting of WP 4A in connection with Resolution 18. Some of the input documents contained information on the experience of administrations at coordination meetings. 


2	Resolution 18


WP 4A produced a draft new Recommendation in Document 4/13 (4A/TEMP/52). Note 1 of Document 4/13 requests administrations to provide WP 4A with information on difficulties experienced in the coordination of satellite networks. WP 4A received contributions which gave details of experiences in coordination exercises.


Three of these contributions provided an assessment of the suitability of a ±10¡ coordination arc for excluding coordination with satellites located more than 10¡ away on the orbital arc.


A fourth contribution considered the possibility of combining the concept of a (X( coordination arc with parameters, A(x) and C, which define the potential that a network has for producing interference (Annex II to Report 453-5 of the CCIR, 1990). This contribution presented a methodology aiming at the definition of a (X coordination arc beyond which coordination would not be required if certain up and down e.i.r.p limits are met (see section 2.1.2). 


The particularity of the proposed approach (X° coordination arc with the parameters A(X) and C), vis-à-vis the pure definition of a (X( coordination arc, is that the potential for causing interference of each network is taken into account. It is to be noted that no absolute limits are imposed on networks rather than those already implied by the present Radio Regulations and ITU-R Recommendations.


The meeting recognized that one of the main sources of the difficulties to be addressed in response to Resolution 18 is that, under the present ITU coordination framework, each administration can design its satellite networks with an arbitrarily high sensitivity, the allowance for interference being defined in relative rather than absolute terms. Both proposals made in this section (X° coordination arc, and X° coordination arc with the parameters A(X) and C) have the potential to improve this �
situation by constraining the design of satellite networks in order to facilitate coexistence with other satellite networks.


One possibility to implement the X° coordination arc concept is to determine the value of X° in such a way that all the carriers of all existing systems be protected. A value of X=15° might be appropriate to this effect. However, this would be over conservative and lower values of X should be selected, so that for example, 90% of the existing carriers would be protected. To this end, a value of 10° might be appropriate.


If such a lower value of X was selected, it might be necessary to add to this concept a protection clause, such as a (T/T greater than 6%, in order to protect the remaining 10% of the carriers. Such a protection clause would however limit the application of the concept to future carriers, and might therefore postpone any real improvement to a distant future.


A solution to this dilemma (improve the situation or protect adequately existing carriers) might be facilitated by issuing a questionnaire to the administrations and satellite network operators in order to quantify the extent of the problem and the identify options to resolve it and their associated cost. A preliminary draft for such a questionnaire could be as shown in Annex 1. The methodology for deriving the X° coordination arc with the parameters A(X) and C described in section 2.1.2 could ultimately be used as one possible aid for providing an answer to the type of issues raised in the questionnaire.


Another possibility to address this issue would be to implement the ±10°coordination arc initially for new networks. Then at a later date, when the appropriate studies have been carried out, the ±X°coordination arc with the parameters A(X) and C (coordination arc which is function of the e.i.r.p levels of the incoming network) could be introduced. 


2.1	Coordination arc


2.1.1	(10¡ coordination arc


Two contributions contained examples of representative GSO FSS networks operating at Ku-band. The worst interference cases were included by selecting the appropriate digital and analogue carriers of each network and different earth station sizes. It was found that the need to coordinate outside the (10¡ coordination arc for the case of maximum permissible FM/TV carriers (meeting the uplink e.i.r.p limits in Recommendation ITU-R 524 and pfd limits in Article S21) with narrow-band digital carriers depends on the type of energy dispersal and on the carrier being or not modulated by a live TV program signal. In the case of permanent modulation of the FM/TV carrier by a TV program signal in addition of the energy dispersal signal, the coordination process could be restricted to an arc of +10¡. For the all digital cases it was found that the (10¡ coordination arc was satisfactory in achieving the coordination requirements for the satellites chosen for the study.


A third study using a hypothetical satellite coordinated against all the 4/6 GHz and 11/14 GHz band satellites within (30¡ in a crowded part of the geostationary orbit 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.


These results are based on two administrations' experiences. Other administrations are presently working on similar studies because of 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 should be undertaken which involve practical networks to verify that if such networks complete coordination with several adjacent satellite networks within (10¡ (3 to 5 on each side) that these coordinations will have a self-regulatory effect on networks outside (10¡ since meeting the interference concerns of adjacent satellites will of necessity take into account the interference issues of such networks beyond (10¡.


2.1.2	(X¡ coordination arc with up and down e.i.r.p. trigger values


The starting point for the introduction of this concept is the believe that the establishment of a fixed coordination arc of (x( oversimplifies the process because, the need for coordination between two satellite networks does not depend only on their orbital separation. However, if the concept of a (x( coordination arc is combined with an indication of the potential a network has of producing interference into another network which is (x( apart, these difficulties can be eliminated and further flexibility achieved.


This proposed coordination arc concept explores such a possibility by defining for each network two parameters, A(x) and C, which measure its potential for causing interference. These parameters had been defined in Annex II to Report 453-5 (Reports of the CCIR, 1990 - Annex to Volume IV - Part 1). A(x) is the uplink e.i.r.p. for an off-axis angle x and C is the downlink e.i.r.p. associated with a y dB contour. 


Given a network N1, a newly filed network N2, which is x( apart, will not have to coordinate with N1 if A(x) and C are within specified limits. If this is not the case coordination is required.


The penalty for a higher potential for causing interference is the requirement to go into coordination. In addition, no limitations are imposed on the sensitivity to receive interference (e.g. as measured by parameters B and D in Report 453-5). New networks should take into account the interference environment, as defined above, in their design. 


Preliminary investigation of possible values of these limits has been conducted in the context of INTELSAT IDR carrier operating at Ku-band, and it can be concluded that, for uplink interference the off-axis limits contained in Recommendation ITU-R S.524-5 are possibly appropriate. For downlink interference, trigger values for the type of digital carriers considered here indicate that coordination might not be required for networks more than 4 or 5( apart, for satellites with typical 11/14 GHz band downlink e.i.r.p. values and transponder bandwidth (e.g. 51 dBW e.i.r.p. with digital transmission fully occupying a 33 MHz transponder).


It is suggested that this approach be further investigated (including consideration of 4/6 GHz band links).


It is believed that the approach proposed here has the potential of allowing significant progress in the context of the discussions pertaining to Resolution 18 on the review of the ITU planning/coordination framework for satellite networks.


2.2	Coordination Procedure Example


In one of the contributions, a procedure was described which overcomes the fact that results of coordination exercises are not generally available. It presents a way of publicising coordination details without having to disclose information on actual instances by means of a mock coordination exercise. A hypothetical but representative satellite, based on a real satellite network with inhomogeneous carrier types, was positioned in a crowded part of the GSO and coordinated against all C and Ku-band networks within approximately (30¡. Each type of carrier (both analogue and digital types) was assessed for interference against all other types of carrier. Based on this one �
example, the following conclusions were drawn and these could usefully be added to by other WP 4A members in the light of their experience in frequency coordination meetings, together with suggestions as to which other relevant factors could be added:


1)	When planning a new FSS network based on use of the GSO in crowded frequency bands, it is possible to use the information in the BR's Advance Publication AR11A and AR11C circulars to carry out a computer scan of the usable orbit arc to determine the location or locations likely to involve the fewest coordination problems.


2)	Once the preferred location has been identified it is possible to identify those existing and planned networks with which coordination is likely to be difficult.


3)	The application of RR Appendix 29 (DT/T of 6%) inevitably identifies many more instances of potential coordination than are really necessary, because it takes no account of the bandwidths, centre frequencies and spectral distributions of the carriers to be operated. However, the DT/T method is useful in giving an indication of the relative difficulty likely to be experienced from network-to-network, and hence in determining the probable worst cases. It is evident that in practice, far fewer cases of coordination actually occur than a rigorous application of RR Appendix 29 would indicate to be necessary.


4)	To maximize the chance of achieving coordination in crowded orbit arcs and frequency bands, the detailed traffic load for the incoming network should be established in advance with minimum pre-constraints on carrier types and frequencies. The coordination exercises should then be tackled in the anticipated order of decreasing difficulty.


5)	In order to achieve success in difficult cases of coordination the operator of the incoming network is likely to have to accept interference exceeding the limits in ITU-R Recommendations for certain carriers, and also to accept other burdens such as increased earth station antenna sizes, carrier frequency restrictions etc. in some circumstances.


6)	In difficult cases the reaching of an operating agreement may well depend on the willingness of existing network operators to make their carrier frequency plan available during the negotiations, and also on their ability to make changes to certain carrier frequencies. Such agreements will usually impose constraints on the future operating flexibility of both parties.


7)	For this single study, the results suggest that whilst the method of RR Appendix 29 is a valid way of obtaining an idea of which existing networks are likely to pose the greatest problems for an attempt to coordinate a new GSO FSS network, it will probably err in identifying many other networks as requiring coordination when they do not actually do so. The results here indicate that in an environment of inhomogeneous carriers, it appears safe to avoid calling for coordination in cases where the new satellite location is more than 15¡ from the existing satellite. A smaller angle may suffice in an all digital future.


2.3	Conclusion


WP 4A, after much discussion, and in order to assist in responding to Resolution 18 (Kyoto) has formulated the approach below to:


1)	facilitate coordination of GSO networks in congested bands;


2)	improve efficiency of orbit utilization;


3)	reduce orbit congestion.


�
The coordination concepts described above have validity and could be used as part of a comprehensive response. 


First, as an interim step the (10( coordination arc would be implemented at WRC-97. Thus subsequent to WRC-97 a new GSO network in a FSS congested band would coordinate with those networks having AP-3 information at orbit positions within (10( of its proposed orbit position. To the extent that there is concern on the part of networks outside the (10( coordination arc, the concerns will need to be taken in account, for example, by using (T/T criterion. The FSS bands to which this would apply have been identified in previous liaison statement to the SCRPM (March 1996).


Secondly, during this interim period, the concept of (X( coordination arc with parameters A(x) and C would be developed. The objective would be to arrive at a methodology which would lead to the identification of a specific coordination arc for each new GSO satellite network. This concept would replace the (10( coordination arc at a conference subsequent to WRC-97.


�
Annex 1


Questionnaire on the level of protection required for satellite networks�(to be sent to administrations and satellite operators)


It is proposed that the Director of the BR sends out a questionnaire to Members of the Sector with the questions below:


If the ITU Radio Regulations were modified in such a way that you had to accept the interference from any satellite network whose space station is located more that X° away from the space station in your satellite network, and which is operating at the maximum off-axis earth station e.i.r.p. density levels contained in Recommendation ITU-R S.524 and at the maximum pfd levels contained in Article S21 [ex-Article 28], then, for each of the following values of X: 4°, 5°, 6°, 7°, 8°, 10°, 12°, 15°:


How many and what proportion of your satellite network frequency assignments/of your satellite transponder capacity would be affected?


Which ones of your satellite network frequency assignments would be affected?


What would be the excess interference you would have to accept in each case?


What solutions would you select to resolve the problem?


What would be cost of this solution (in terms of earth station upgrade, loss of capacity, loss of revenue ...)?


Same questions with your transmissions currently in service.


The BR will treat any information given in response to these questions in confidence.
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