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Issues associated with the potential use of the coordination arc
Introduction

The Conference Preparatory Meeting (CPM) for WRC-2000 considered, in relation to the improvement to satellite coordination and notification procedures (PP Resolution 86, Minneapolis 1998), the feasibility of using a fixed coordination arc as a trigger for coordination. The proposed scheme would employ a specified separation angle to determine the need for coordination of a network instead of the procedures in Appendix S5. 

Current studies in the ITU-R, relating to the FSS,  indicate this angular separation could be in the range 8-10 degrees for a limited number of frequency bands. The CPM report notes that the application of the coordination arc could be tried first for the FSS. The potential use of this 'coordination arc procedure' for the purpose of identifying the need for coordination of a single service in limited frequency bands raises a number of questions on how to:


identify affected networks located outside the co-ordination arc;

examine networks where part would be examined using the co-ordination arc method and part using the method of Appendix S8 ((T/T) – GSO MSS systems are a case in point;

identify data items that are required to be provided and those no longer required.

In addition there is the fundamental question of whether the range of angular separation values proposed are adequate to identify a sufficient number of affected networks.

Value of the separation angle

Figure 1 shows a plot of values of (T/T against angular separation from a coordinating GSO network. This figure, which comes from a Bureau input document to the studies on the coordination arc, is based on 34 examined networks
 and identifies some 450 existing networks
 with which they require coordination. The (T/T axis is normalised to 6% (the current Appendix S8 trigger value) and so every point on the figure represents an existing network where the value (T/T  is in excess of the 6% criterion. As the Bureau document notes, the calculations were performed using the Bureau's Appendix S8 program and so each point represents a network that exceeds the coordination criterion and not necessarily the absolute worst case of (T/T  for that network.

Figure 1 supports concerns expressed in the CPM report that "this concept might not identify possibly affected networks outside the coordination angle" as it shows a significant number of networks that could receive interference above the 6% (T/T threshold criterion from other networks that are separated more than 10 degrees away. This potential for interference aligns with concerns previously expressed by the UK that a small coordination trigger angle (<10 degrees) would not capture fully the potential for interference and that a complementary procedure would be required whereby those affected networks lying outside the coordination arc can be included within the coordination procedure. 
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The range of separation angles used in the current ITU studies into the coordination arc are based on an assumed interfering downlink spectral density of -25dBW/Hz. However, Article S21 limits allow powers up to 10 dB higher at -15dBW/Hz
 for high elevation angles of arrival and in the C-band some administrations have even filed for spectral densities of -17.8 dBW/Hz for digital carriers.

If all of the satellite networks in a particular frequency band have basically the same characteristics for both spacecraft and ground terminals then, with a suitable separation angle, it may be possible to operate a coordination arc procedure without the need for any complementary regulatory procedures (c.f. the BSS arrangement). However the satellite network operations in most frequency bands are too diverse, as indicated by the power limit example above, to allow coordination arc method to operate without some procedure to include within the coordination process affected networks located outside the coordination arc. Whether this complementary procedure is operated by the Bureau or through self identification by the affected administrations needs further consideration.

Self identification

If a regime of self-identification is required then there will have to be a mechanism for administrations with affected networks located outside the coordination arc to request that the Bureau include them in the coordination process if ΔT/T can be shown to exceed 6%.  If these affected networks identified through self-identification are to have equitable treatment all countries will need to have standardised efficient user-friendly software available for the task, in addition to the expertise and resources necessary to carry out the analysis. The software would also be necessary if, as noted in the CPM report, the notifying administration wishes to exclude networks within the coordination arc if ΔT/T is not exceeded. In both cases the approved software must be available before the new procedure can be introduced. However this still would not address the issue of the workload and resource implications if the burden is placed on administrations. This point is noted in the Report of the Special Committee and the CPM which both refer to concerns on the wider implications of the coordination arc approach. “Concerns were expressed as to the impact that such a suggestion may have on the role and workload of administrations especially in developing countries, if an extensive self-identification regime proves necessary to safeguard their interests. There were also concerns that requests for coordination originated through self-identification would be treated with equal status to those identified by the new procedures in the BR.” 

The Bureau are also concerned about the potential workload. This was noted in their submission to the Informal Correspondence Group on Satellite Filing (ICGSF Doc.20) on the verification of the need to include an affected network located outside the coordination arc: "It will need to be made clear who would be verifying such a claim – the Bureau understands that it would be between the two administrations and that the bureau would only be called upon in cases where any such claim is disputed. If the BR had to regularly confirm such claims it would impose a potentially substantial workload." 

Under a full or partial regime of self-identification the workload of administrations will be determined by those administrations making satellite network filings. This will, however, place an inequitable burden on the majority of administrations since the majority of satellite filings during the last 3 years were made by a very small number of administrations.

The introduction of processing charges for satellite network filings and administrative procedures envisaged in PP‑98 Resolution 88 will ensure that the Bureau, as the central point of reference in the filing process, will benefit from the recovery of costs commensurate with the workload associated with satellite filings. However, with self-identification it would be very difficult to recompense all of the potentially affected administrations for their efforts in evaluating and, if necessary, analysing every new or amended filing from other countries.

The pro rata distribution of the benefits accruing from filing charges under a regime of self-identification would be a difficult problem to solve and could give rise to disputes on whether an administration had undertaken unnecessary work in assessing other countries’ proposals. Given the wide variation in demand for satellite filings, a reimbursement mechanism will have to be agreed, in the interests of equity, as part of any move towards introducing self-identification on a large scale. These complications would have to be included in feasibility studies on any proposals for introducing a large element of self-identification into the notification/coordination procedures.

Impact on satellite filings

The coordination arc is often portrayed as simplifying the coordination process however, if it is only applied to a single service or limited frequency bands the extent of simplification is uncertain. New, or modified, regulatory procedures may be required to specify how networks should be examined where part of the network would be covered by the co-ordination arc method and part of the network covered by the method of Ap S8 ((T/T). This process could complicate and lengthen the examination process to the possible detriment of systems caught on the boundary between the two methods.

By its method of operation the coordination arc method does not require the data necessary to calculate (T/T . However if the network is to be examined against other networks not covered by the coordination arc, then it is highly likely the data necessary for calculating (T/T would still need to be supplied and validated.

Unless the coordination arc method were applied retrospectively it would not have an impact on the backlog for several years and there would be a need for transition measures which would delay the benefit of any assumed gain. However if it were applied retrospectively the precise changes in the technical and regulatory examination would need to be specifically detailed to avoid disruption and further delays in the satellite filing process.

� All the examined networks are FSS or have an FSS component and 10 of the networks are either FSS/MSS or FSS/BSS.


� All the existing networks are FSS or have an FSS component and 70 of the networks are either FSS/MSS or FSS/BSS.


� For TV/FM carriers, the downlink spectral eirp density values approach the -15 dBW/Hz figure when these carriers have only energy dispersal present (i.e. from a 45 dBW eirp carrier spread in 2 MHz).
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		4		22.32		1023.2

		4		18.20		396.35

		4		17.96		375.01

		4		17.19		314.39
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		146		19.77		569.61

		148		4.88		18.44

		152		20.41		659.61
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log dT/T

Network separation (degrees)

10LOG((dT/T)/6)

dT/T as a function of network separation
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