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This document provides information on the technical assumptions assumed in order to perform the new planning studies for the GTE-4 meeting.

The amendments made to the technical assumptions agreed by the IRG-4 meeting (1-2 July 1999) are indicated in the rest of this document with revision marks to the third part of Attachment C to the IRG-4 Report.

�Inter-conference representative group

Basic technical assumptions for the studies �performed by the GTE

1	Introduction

During the third meeting of the IRG (IRG-3), a study approach referred to as the "Planning Approach" was defined. The second meeting of GTE (GTE-2) developed the technical assumptions and methodology associated with this approach (see GTE-2 report, in particular in its attachment 6, which has been dispatched to administrations and posted on the ITU web site). Based on this approach, the initial work has subsequently commenced in accordance with Res. 532. Based on a review of the initial results of following the technical assumptions and methodology developed by GTE-2, the IRG adopts the technical assumptions described in this document to be used in further studies by the GTE.

Further amemdments were made to this document and are presented to GTE-4, in order to:

include IRG-4 decisions on other issues as contained in Attachment D to the IRG-4 Report,

update previous assumptions (e.g. list of "existing" systems),

define new assumptions to carry out planning studies of the feeder-link Plan.

2	Technical assumptions to carry out studies on the Planning Approach

2.1	MSPACE input file assumptions

MSPACE calculations are performed with the following default values:

0.1�SYMBOL 176 \f "Symbol" \s 12�°� for the station keeping error;

1.0�SYMBOL 176 \f "Symbol" \s 12�°� for the rotation error; and

0.1�SYMBOL 176 \f "Symbol" \s 12�°� for the mis-pointing error,

except for: 

Notified assignments which are in conformity with Appendices S30 and S30A, which have been brought into use and for which the date of bringing into use has been confirmed to the Bureau. 

2.2	Emission type and channel bandwidth

So far, studies have been carried out with analogue emissions except for notified digital assignments which are in conformity with Appendices S30 and S30A, which have been brought into use and for which the date of bringing into use has been confirmed to the Bureau.

However, future studies are to be based on digital emissions with a reference bandwidth of 27 MHz using the protection ratios described in Paragraph 7. However, other bandwidths such as 33 MHz have to be considered before final adoption of the Plan.

Note: for notified assignments which are in conformity with Appendices S30 and S30A, which have been brought into use and for which the date of bringing into use has been confirmed to the Bureau, the parameters notified are used.

2.3	Antenna types

Except for notified assignments which are in conformity with Appendices S30 and S30A, which have been brought into use and for which the date of bringing into use has been confirmed to the Bureau and which use antenna types different from those described below, the following default antenna types are to be used: 

downlink receiving earth station antenna according to Figure 7bis of Annex 5 of Appendix S30 (Rec. ITU-R BO.1213);

downlink space station transmitting antenna according to Figure 9 of Annex 5 of Appendix S30 (i.e. the R13TSS pattern)1;

uplink transmitting earth station antenna according to Curve A' and B' of Figure A of Annex 3 of Appendix S30A (Rec. ITU-R BO.1295); and

uplink receiving space station antenna according to Curve A' and B' of Figure B of Annex 3 of Appendix S30A (Rec. ITU-R BO.1296)2 .

In the initial studies conducted by GTE-3, there are two cases where down-link BSS-BSS compatibility problems arise from down-link test points located outside the �3 dB contour. GTE-3 reported that receive antenna diameters larger than 60 cm in accordance with Rec. ITU-R BO.1213 may be used in order to compensate for the lower gain of the satellite antenna in that direction, as follows:



Beam ID�Adm.�Test point location�(down-link)�Contour where test points are located�Compatibility problem at Step 3 (beam not included)�Ant. Diameter used��MCO11600�MCO�46N00 5E60�-7.4 dB�One beam�0.99 m��RSTRSA11�RSTRSA12�RSTRSD11�RSTRSD12�RUS�54N33 22E88�55N07 22E74�55N11 20E78�54N44 20E00�41N20 47E82�46N40 48E90�-8.1 dB�Two beams�1.09 m��Alternatively, the GTE-3 determined the following options that could be applied for the purposes of the planning studies:

For MCO:

do not consider the down-link test point located outside the -3 dB contour; or

increase the size of the down-link beam provided that it remains in the territory of the administration or include a minimum sized down-link spot beam so that it includes the test point within the -3 dB contour.

IRG-4 decided to apply the approach described in a) above in the MCO case.

For RUS:

increase the size of the down-link beam or include a minimum sized spot beam so that it includes the test points within the -3 dB contour.

IRG-4 decided that this is a technical issue that can be solved between Russia and the GTE.

After IRG -4, the Administration of Russia requested to use a receiving earth station antenna diameter of 0.9m at the following down-link test-points: 41.20(N - 47.82(E, 46.40(N - 48.90(E, 54.33(N - 22.88(E, 55.07(N - 22.74(E, 55.11(N - 20.78(E and 54.44(N - 20.00(E. This request was implemented in the planning studies. For that purpose, these six test-points were removed from down-link beams RSTRSD11 and RSTRSD12 and added to new down-link beams RSTRSD13 and RSTRSD14 at the orbital position 36(E.

2.4	Polarisation and channel spacing

Circular polarisation, CR or CL, will be used except for cases where assignments have linear polarisation and are:

"notified assignments which are in conformity with Appendices S30 and S30A, which have been brought into use and for which the date of bringing into use has been confirmed to the Bureau".

2.4.1	Possible Region 1 and 3 Channel Arrangements

Following IRG-3 conclusions, GTE-3 derived four channel arrangements utilizing a continuous band of 400 MHz:

10 defined channels, with 38.36 MHz frequency spacing, grouped in a continuous band of 400 MHz with one pre-determined type of polarization. The channel scheme is based on co-channels only;

10 defined channels, with 38.36 MHz frequency spacing, grouped in a continuous band of 400 MHz with one pre-determined type of polarization. The channel scheme assumes adjacent-channels;

10 defined channels, with 38.36 MHz frequency spacing between co-polarized channels, grouped in a continuous band of 200 MHz with two pre-determined types of polarization (i.e. cross-polarized channels assigned to the same beam will be co-channels). The channel scheme is based on co-channels only; and

10 defined channels, with 38.36 MHz spacing between co-polarized channels, grouped in a continuous band of 200 MHz with two pre-determined types of polarization (i.e. cross-polarized channels assigned to the same beam will be adjacent-channels with a frequency spacing of 19.18 MHz).

	The four corresponding channel rasters are shown in Figure 1.1 below.
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Figure 1.1

GTE-3's initial study (see document GTE99-3/18) was generally based upon raster b) of Figure 1.1.

2.4.2	Alternative Region 3 Channel Arrangements

Following IRG-3 conclusions, GTE-3 derived four channel arrangements utilizing a continuous band of 500 MHz:

12 defined channels, with 38.36 MHz frequency spacing, grouped in a continuous band of 500 MHz with one pre-determined type of polarization. The channel scheme is based on co-channels only;

12 defined channels, with 38.36 MHz frequency spacing, grouped in a continuous band of 500 MHz with one pre-determined type of polarization. The channel scheme assumes adjacent-channels;

12 defined channels, with 38.36 MHz frequency spacing between co-polarized channels, grouped in a continuous band of 250 MHz with two pre-determined types of polarization (i.e. cross-polarized channels assigned to the same beam will be co�channels). The channel scheme is based on co-channels only; and

12 defined channels, with 38.36 MHz spacing between co-polarized channels, grouped in a continuous band of 250 MHz with two pre-determined types of polarization (i.e. cross-polarized channels assigned to the same beam will be adjacent-channels with a frequency spacing of 19.18 MHz).

	The four corresponding channel rasters are shown in Figure 1.2 below.
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Figure 1.2

Another initial study (see document GTE99-3/17) was generally based upon raster b) of Figure 1.2 for Region 3 and raster b) of Figure 1.1 for Region 1. The results of this initial study indicate that it is possible to conduct a satisfactory planning exercise on this basis.

In regards to the number of channels to be used in Region 3, APT members have discussed the issue. It is very important to Region 3 countries to achieve an efficient usage of the 500 MHz of BSS spectrum. As a compromise to advance the work of the meeting, Region 3 administrations agreed with the general approach outlined by the distinguished delegate of the Kingdom of Morocco described below:

Stage 1: 	Further planning should be conducted on the basis of 10 channels for each country in Regions 1 and 3, as described in the Report of the IRG-3 meeting.

Stage 2:	At the end of Step 4 (see Document IRG99-4/[11]), the GTE will attempt to add two additional channels for each Region 3 country at the orbital positions determined at the end of Step 4. In determining the feasibility of these additional two channels, the GTE will also perform studies to identify any undue constraints on Region 1 BSS resulting in the border area between Regions 1 and 3.

2.4.3	Preferred Channel Rasters

Raster b) is considered to better accommodate "existing" assignments compared with raster d) and is, for the parameters (frequency spacing, channel bandwidth, protection ratios etc.) more efficient than rasters a) and c). Considering that emphasis should be placed on channel raster(s) that give the greatest chance of achieving a successful result, the IRG determined that Raster b) should be used (see Document GTE 99-3/7). Channel raster d) may be used in certain circumstances on a case by case basis.

2.4.4	Agreement on channels specifically preferred by administrations

2.4.4.1	Channels preferred by AUSa

The Administration of Australia requested that the beam and channels arrangement of the current WRC-97 Plans should be used (see also Documents GTE99-3/11 and GTE99-3/12).

�Down-link Channels introduced from WRC-97 Plan for AUS 

Orb.�Beam�Channel�Pol�Emission��152�SYMBOL 176 \f "Symbol" \s 12�°�E�AUS00600�2, 6, 10, 14, 18, 22�CL�analogue���AUS00400�3, 7, 11, 15, 19, 23�CR�analogue���AUS0040A�3, 7, 11, 15, 19, 23�CR�analogue���AUS0040B�3, 7, 11, 15, 19, 23�CR�analogue���AUS0040C�3, 7, 11, 15, 19, 23�CR�analogue���AUS00500�4, 8, 12, 16, 20, 24�CL�analogue��164�SYMBOL 176 \f "Symbol" \s 12�°�E�AUS00900�1, 5, 9, 13, 17, 21�CR�analogue���AUS0090A�1, 5, 9, 13, 17, 21�CR�analogue���AUS0090B�1, 5, 9, 13, 17, 21�CR�analogue���AUS00800�2, 6, 10, 14, 18, 22�CL�analogue���AUS00700�3, 7, 11, 15, 19, 23�CR�analogue���AUS0070A�3, 7, 11, 15, 19, 23�CR�analogue���Feeder-link Channels introduced from WRC-97 Plan for AUS 

Orb.�Beam�Channel�Pol�Emission��152�SYMBOL 176 \f "Symbol" \s 12�°�E�AUS00600�28, 32, 36, 40, 26, 30�CR�analogue���AUS00400�3, 7, 11, 15, 19, 23�CL�analogue���AUS0040A�3, 7, 11, 15, 19, 23�CL�analogue���AUS0040B�3, 7, 11, 15, 19, 23�CL�analogue���AUS0040C�3, 7, 11, 15, 19, 23�CL�analogue���AUS00500�4, 8, 12, 16, 20, 24�CR�analogue��164�SYMBOL 176 \f "Symbol" \s 12�°�E�AUS00900�27, 31, 35, 39, 25, 29�CR�analogue���AUS0090A�27, 31, 35, 39, 25, 29�CR�analogue���AUS0090B�27, 31, 35, 39, 25, 29�CR�analogue���AUS00800�2, 6, 10, 14, 18, 22�CL�analogue���AUS00700�3, 7, 11, 15, 19, 23�CR�analogue���AUS0070A�3, 7, 11, 15, 19, 23�CR�analogue��The Administration of Australia also requested that the extra capacity should be provided for that administration by an additional national coverage beam at two orbital positions (152( E and 164( E) with two channels per beam (see also Documents GTE99-3/11 and GTE99-3/12). This involves beams at multiple orbital positions covering the same area in the replanning studies.

The IRG decided to pursue these requests of Australia in the further replanning studies.

2.4.4.2	Channels preferred by RUS 3

�Channels in the WRC-97 Plan for RUS at orbital positions 36( E, 56( E, 86( E and 140( E

Orb.�Beam�Channel�Pol�Emission��36�SYMBOL 176 \f "Symbol" \s 12�°�E�RST-1�25, 27, 29, 31, 33, 35, 37, 39�CL�digital & analogue����26, 28, 30, 32, 34, 36, 38, 40�CR�digital & analogue��56�SYMBOL 176 \f "Symbol" \s 12�°�E�RST-2�25, 27, 29, 31, 33, 35, 37, 39�CL�digital & analogue����26, 28, 30, 32, 34, 36, 38, 40�CR�digital & analogue��86�SYMBOL 176 \f "Symbol" \s 12�°�E�RST-3�25, 27, 29, 31, 33, 35, 37, 39�CL�digital & analogue����26, 28, 30, 32, 34, 36, 38, 40�CR�digital & analogue��140�SYMBOL 176 \f "Symbol" \s 12�°�E�RST-5�25, 27, 29, 31, 33, 35, 37, 39�CL�digital & analogue����26, 28, 30, 32, 34, 36, 38, 40�CR�digital & analogue��The Administration of Russia requested that the beam and channels arrangement of the current WRC-97 Plan be used at orbital positions 36( E, 56( E, 86( E and 140( E, as referred to in Paragraph 2.12.5 and Paragraph 4.4 of Documents GTE99-3/12 and 11, respectively. The IRG decided to pursue this request of Russia in the further replanning studies. b

Further to IRG-4, the Administration of Russia notified with analogue and digital modulations 8 channels (27, 28, 31, 32, 35, 36, 39, 40) of the RST-1 network asking not to group odd and even channels.

Considering also the IRG decision to use only digital modulation for the "planned" assignments introduced in the draft new plan during the planning studies, the following channels were assumed for Russia in doing the planning studies for GTE-4:

�Channels assumed in the planning studies for RUS

Orb.�Beams (Network)�Channel�Pol�Emission��36�SYMBOL 176 \f "Symbol" \s 12�°�E�RSTREA11 (RST-1)�27, 31, 35, 39�CL�analogue���RSTREA12 (RST-1)�28, 32, 36, 40�CR�analogue���RSTRED11 (RST-1)�27, 31, 35, 39�CL�digital���RSTRED12 (RST-1)�28, 32, 36, 40�CR�digital���RSTRSD11�25, 27, 29, 31, 33, 35, 37, 39�CL�digital���RSTRSD12�26, 28, 30, 32, 34, 36, 38, 40�CR�digital��56�SYMBOL 176 \f "Symbol" \s 12�°�E�RSTRSD21�25, 27, 29, 31, 33, 35, 37, 39�CL�digital���RSTRSD22�26, 28, 30, 32, 34, 36, 38, 40�CR�digital��86�SYMBOL 176 \f "Symbol" \s 12�°�E�RSTRSD31�25, 27, 29, 31, 33, 35, 37, 39�CL�digital���RSTRSD32�26, 28, 30, 32, 34, 36, 38, 40�CR�digital��140�SYMBOL 176 \f "Symbol" \s 12�°�E�RSTRSD51�25, 27, 29, 31, 33, 35, 37, 39�CL�digital���RSTRSD52�26, 28, 30, 32, 34, 36, 38, 40�CR�digital��Where MSPACE grouped have been created between the folliwing beams:

	- RSTREA11, RSTRED11 and RSTRSD11,

	- RSTREA21, RSTRED21 and RSTRSD21,

	- RSTRSD21, RSTRSD22

	- RSTRSD31, RSTRSD52

	- RSTRSD51, RSTRSD52

After IRG-4, the request of the Administration of Russia to use for its beam at 110(E channels 25, 27, 29, 31, 33, 35, 37, 39 CL and channels 26, 28 CR was implemented.

2.5	Test points

By default, the test points of the WRC-97 Regions 1 and 3 Plan shall be used (see also paragraph 2.10.2).

2.5.1	Revised down-link test-points for MRC c

The Administration of Morocco requested the following new down-link test points to be used for the creation of the elliptical beam for Morocco (see also Document GTE99-3/11). This request would align the downlink beam of Morocco with its WARC Orb-88 feeder link beam. The IRG decided to pursue this request from Morocco in the further replanning studies.



Latitude (( N)�Longitude (( W)��20.40�17.00��23.50�12.80��23.70�15.90��26.40�9.60��27.20�13.20��29.90�5.80��30.40�9.60��32.30�1.30��34.90�2.10��35.80�5.90��The new down-link test-points of Morocco were implemented in the planning studies and used for the recalculation of its down-link beam.

2.5.2	Revised down-link test-points for MCO

For the reason mentioned in section 2.3 above, IRG-4 decided to remove from the down-link Plan one test-point of Monaco located at 46N00 5E60.

2.5.3	Revised down-link test-points for RUS d 

The Administration of Russia requested two new down-link test points (42.42( N, 130.62( E and 46.02( N, 143.42( E) to be added to its beam RUS-4 in order to cover its territory (Primorsky) more properly (see also Document GTE99-3/11). The IRG agreed that this proposal should remain in the replanning studies. Japan, China and Korea agreed with this proposal under the following conditions:

1)	No unacceptable interference to Japanese FSS, Chinese FSS, and Korean FSS.

2)	Simulated shaped beam or other means should be used for reducing, to the maximum, the radiation over the territory of other countries.

After IRG-4, the Administration of Russia confirmed its request which was implemented in the planning studies. The elliptical beam RUS00400 was thus recalculated.

2.6	Ellipse calculations 

Ellipses are recalculated only if orbital positions change or if test points are changed. If there are no changes to orbital positions or test points, ellipses of the WRC-97 Plan are used.

The ITU/EBU computer program will be used for any necessary calculations including the maximum co-polar antenna gain and, in accordance with WRC-97 practice, a satellite antenna pointing accuracy of 0.1�SYMBOL 176 \f "Symbol" \s 12�°� will only be used in calculating ellipses and a minimum half-power beamwidth of 0.6�SYMBOL 176 \f "Symbol" \s 12�°� is assumed as specified in Appendicesx S30 and S30A.

2.6.1	Calculation of ellipse parameters for the Monaco down-link beam

The Administration of Monaco requested the new orbital position (13�SYMBOL 176 \f "Symbol" \s 12�°�W) for the study. In order not to change the beam dramatically, one of the down-link test points (5.60�SYMBOL 176 \f "Symbol" \s 12�°�E 46.0�SYMBOL 176 \f "Symbol" \s 12�°�N) which is located outside the beam area of the down-link beam in WRC-97 Plan (i.e. close to the -9 dB gain contour) was not taken into account when new ellipse parameters were calculated as described in Paragraph 2.6.e 

This course of action is in line with the IRG-4 decision to delete this down-link test point (5.60�SYMBOL 176 \f "Symbol" \s 12�°�E 46.0�SYMBOL 176 \f "Symbol" \s 12�°�N) as indicated in section 2.5.2 .

2.7	Protection ratios

Studies which were performed up to GTE-3 used the following assumptions concerning protection ratios (identical to those used in Article 4 procedure after WRC-97):

separate uplink and downlink planning (i.e. EPM approach)

except for notified assignments which are in conformity with Appendices S30 and S30A, which have been brought into use and for which the date of bringing into use has been confirmed to the Bureau before 27 October 1997, the following protection ratios will apply:

downlink co-channel protection ratio: 24 dB

downlink upper and lower adjacent channel protection ratio: 16 dB

uplink co-channel protection ratio: 30 dB

uplink upper and lower adjacent channel protection ratio: 22 dB

	for notified assignments which are in conformity with Appendices S30 and S30A, which have been brought into use and for which the date of bringing into use has been confirmed to the Bureau before 27 October 1997, the following protection ratios apply:

downlink co-channel protection ratio: 31 dB

downlink upper and lower adjacent channel protection ratio: 15 dB

uplink co-channel protection ratio: 40 dB

uplink upper and lower adjacent channel protection ratio: 21 dB

The interference calculation were performed according to the calculation methods adopted by the RRB, as described in document GTE99-2/3.

The IRG determined that further studies using 27 MHz all digital emissions (except for notified assignments which are in conformity with Appendices S30 and S30A, which have been brought into use and for which the date of bringing into use has been confirmed to the Bureau before 27 October 1997) should be performed using the advice of JWP10-11S (see Document GTE99-3/6) i.e.:

an overall co-channel protection ratio between digital emissions of 20 dB (i.e. 21 dB for the downlink and 27dB for the feeder link) except for "existing" assignments mentioned above,

an overall co-channel protection ratio for digital emissions with respect to "existing" analogue emissions of 23dB (i.e. 24 dB for the downlink and 30dB for the feeder link) and an adjacent protection ratio of 15 dB (i.e. 16 dB for the downlink and 22dB for the feeder link) using the worst-case approach (see paragraph 2.2.2.1 of Attachment 1 of Document GTE99-2/2)., 

The protection ratios to be applied to "existing" systems (i.e., notified assignments that are in conformance with Appendices S30 and S30A, which have been brought into use and for which the date of bringing into use and for which the date of bringing into use has been confirmed to the Bureau) are provided in Annex A. This in no way prejudices a decision of the Conference related to use of this criteria for future systems intended to replace these existing systems.

2.7.1	Negative Equivalent Protection Margin for "existing" systems in the WRC-97 Planf

Negative Equivalent Protection Margins of WRC-97 Plans for "existing" systems were kept because it is considered that those negative EPM were accepted together with the protection margins at that time when those assignment were successfully included in the plans or were brought into use.

2.8	Down-link EIRP levels and power density

Except for notified assignments which are in conformity with Appendices S30 and S30A, which have been brought into use and for which the date of bringing into use has been confirmed to the Bureau, the down-link e.i.r.p. to be used for each channel of a beam will be the minimum down-link e.i.r.p. of any channel of that same beam which existed in the WRC-97 Plan. For composite beams, the down-link e.i.r.p. in the directions of the test points relating to the envelope of such a beam should be that or close to that of the corresponding subsidiary beam4.

For additional channels which are added in the course of the planning exercise to the down-link beams whose national plan assignments (J) and modified national plan assignments (KOR) have been notified and brought into use and for which the date of bringing into use has been confirmed to the Bureau before 27 October 1997 (KOR11201, KO11201D and J 11100), the down-link e.i.r.p. level will be the level of the nearest channel of the WRC-97 Plan reduced by 5 dB (see paragraph 2.3 of Attachment C of the IRG-2 report).

This measure is taken in order to avoid having inconsistent values of e.i.r.p. for different channels and to facilitate the re-planning studies. The minimum e.i.r.p. is chosen in order to assure compatibility with other services.

The power density value is determined assuming a uniform power-density over a 27 MHz bandwidth.

2.9	Minimum elevation angle

As defined in Sec. 3.12 of Annex 5 of Appendix S30.

The minimum elevation angle to be met within the down-link service area is assumed to be 20�SYMBOL 176 \f "Symbol" \s 12�°� in the replanning studies. In cases where a country has a lower elevation angle in the WRC-97 Plan, the actual elevation is taken and the possible service arc for the purposes of the planning exercise is determined by any positive increase in elevation angle. A minimum elevation angle of 40�SYMBOL 176 \f "Symbol" \s 12�°� should be assumed for those down-link test points located in areas subject to high precipitation (rain-climatic zones M, N, P and Q).

2.10	Composite beams in planning studies

Based on the conclusions of the IRG-2 and IRG-3, in general, composite beams are created for administrations which have more than one beam at a given orbital position in the current WRC-97 Regions 1 and 3 BSS Plan. According to the conclusions of IRG-3 and IRG-4, administrations' preferences were generally taken into account in the studies for Australia5, China, India, Saudi Arabia, and the United States of America/American Samoa, and France/New Caledonia and Walis and Futuna Islands. Attachment 1 to this document contains the diagrams illustrating the -3dB beam areas for administrations which had down-link composite beams created for the initial studies. Attachment 2 provides the diagrams of the feeder-link composite beams created for the feeder-link studies.

In order to evaluate whether or not these national preferences impose undue constraints to the planning process, a comparison with respect to the Bureau's original suggestions was conducted. In regards to composite beams, the IRG decided to proceed with the requests of Administrations, and to evaluate the results on a case-by-case basis, where required.

2.10.1	General definition of composite beams:

Composite beams ("simulated shaped beams") have been formed by combining the existing elliptical beams of the relevant administration at the orbit position in question.6

The orbital positions which were requested by administrations or the default orbital positions of the WRC-97 Plan were used for the ellipses that make up the composite beam. 

Because a "composite beam" is a "de facto" single beam ("simulated shaped beam"), the same set of channels will be used throughout the area covered by the composite beam.

For the down-link C/I calculation, the highest down-link EIRP carrier level of the composite beam at this stage will be assumed in the direction of each visible receiving earth stationtest-point. In the feeder-link Plan, the highest receiving space station antenna gain value of the composite beam will be assumed in the direction of each visible transmitting earth station.

2.10.2	Specific considerations concerning composite beams

2.10.2.1	Down-link situation of AUS

Taking into account a request from Australia, the beam and channel arrangement (6 channels per beam) in the WRC-97 Plan were included in the initial studies. In addition, Australia requested that its additional channels should be provided in national coverage beams. 

However, this request has been referred to the IRG for its consideration. In the studies performed before GTE-3so far, two composite beams were derived from the WRC-97 beams (as shown in Attachment 1 of Document GTE99-3/12), one at each of the two orbital positions, with 4 channels per beam were included (see Paragraph 3.3 of Document GTE99-3/11).

In line with the IRG-4 decision referred to in section 2.4.4.1 above, and after further clarifications from Australia, two new composite beams with national coverage have been created for Australia, one at 152(E using feeder-link beam AUS0040A and down-link beams AUS0040A, AUS0040B and AUS0040C, and one at 164(E using feeder-link beam AUS0070A and down-link beams AUS0070A, AUS0090A and AUS0090B (see Attachment 1).

2.10.2.2	Down-link situation of CHN

Taking into account a request from China, the composite beams and elliptical beams as shown in Attachment 1 were used in the initial studies. There is one composite and one elliptical beam at orbital position 62�SYMBOL 176 \f "Symbol" \s 12�°�E, one composite and one elliptical beam at orbital position 79.8�SYMBOL 176 \f "Symbol" \s 12�°�E, and two composite beams and one elliptical beam at orbital position 92�SYMBOL 176 \f "Symbol" \s 12�°�E (see Paragraph 3.4 of Document GTE99-3/11).

In order to reduce excessive overlaps between the different composite beams at each of the different orbital positions and to cover the Chinese territory appropriately, some of test points of a number of beams (CHN15400, CHN15500, CHN15600, CHN15700, CHN15800, CHN15900 and CHN16100) have been modified and the orbital position of one beam (CHN15700) was changed from 62�SYMBOL 176 \f "Symbol" \s 12�°�E to 79.8�SYMBOL 176 \f "Symbol" \s 12�°�E. 

Test points at 42.8�SYMBOL 176 \f "Symbol" \s 12�°�N and 96.3�SYMBOL 176 \f "Symbol" \s 12�°�E, 34.3�SYMBOL 176 \f "Symbol" \s 12�°�N and 79�SYMBOL 176 \f "Symbol" \s 12�°�E, and 36.3N�SYMBOL 176 \f "Symbol" \s 12�°� and 90�SYMBOL 176 \f "Symbol" \s 12�°�E of beam CHN15400 were replaced with those at 44.29�SYMBOL 176 \f "Symbol" \s 12�°�N and 95.36�SYMBOL 176 \f "Symbol" \s 12�°�E, 35.3�SYMBOL 176 \f "Symbol" \s 12�°�N and 79�SYMBOL 176 \f "Symbol" \s 12�°�E, and 36.5�SYMBOL 176 \f "Symbol" \s 12�°�N and 89�SYMBOL 176 \f "Symbol" \s 12�°�E, respectively.

A test point at 36.3�SYMBOL 176 \f "Symbol" \s 12�°�N and 90�SYMBOL 176 \f "Symbol" \s 12�°�E of beam CHN15500 were replaced with a test point at 35.3�SYMBOL 176 \f "Symbol" \s 12�°�N and 90�SYMBOL 176 \f "Symbol" \s 12�°� E and a new test point 33.5�SYMBOL 176 \f "Symbol" \s 12�°�N and 79.5�SYMBOL 176 \f "Symbol" \s 12�°�E was added to that beam.

Test points at 35.4�SYMBOL 176 \f "Symbol" \s 12�°�N and 108.5�SYMBOL 176 \f "Symbol" \s 12�°�E, 32.6�SYMBOL 176 \f "Symbol" \s 12�°�N and 105.2�SYMBOL 176 \f "Symbol" \s 12�°�E, and 31.7�SYMBOL 176 \f "Symbol" \s 12�°�N and 95.9�SYMBOL 176 \f "Symbol" \s 12�°�E of beam CHN15600 were replaced with those at 35.4�SYMBOL 176 \f "Symbol" \s 12�°�N and 105.5�SYMBOL 176 \f "Symbol" \s 12�°�E, 32.6�SYMBOL 176 \f "Symbol" \s 12�°�N and 100.2�SYMBOL 176 \f "Symbol" \s 12�°�E, and 34.7�SYMBOL 176 \f "Symbol" \s 12�°�N and 95�SYMBOL 176 \f "Symbol" \s 12�°�E, respectively.

A test points at 33�SYMBOL 176 \f "Symbol" \s 12�°�N and 105.8�SYMBOL 176 \f "Symbol" \s 12�°�E of beam CHN15700 was replaced with a test point at 30�SYMBOL 176 \f "Symbol" \s 12�°�N and 105.8�SYMBOL 176 \f "Symbol" \s 12�°�E. Test points at 32.9�SYMBOL 176 \f "Symbol" \s 12�°�N and 105.8�SYMBOL 176 \f "Symbol" \s 12�°�E, and 31.5�SYMBOL 176 \f "Symbol" \s 12�°�N and 115.3�SYMBOL 176 \f "Symbol" \s 12�°�E of beam CHN15800 were replaced with those at 34.9�SYMBOL 176 \f "Symbol" \s 12�°�N and 105.8�SYMBOL 176 \f "Symbol" \s 12�°�E, and 33.5�SYMBOL 176 \f "Symbol" \s 12�°�N and 115.3�SYMBOL 176 \f "Symbol" \s 12�°�E, respectively.

Test points at 31.5�SYMBOL 176 \f "Symbol" \s 12�°�N and 115.3�SYMBOL 176 \f "Symbol" \s 12�°�E, and 33.1�SYMBOL 176 \f "Symbol" \s 12�°�N and 109.5�SYMBOL 176 \f "Symbol" \s 12�°�E of beam CHN15900 were replaced with those at 29.5�SYMBOL 176 \f "Symbol" \s 12�°�N and 115.3�SYMBOL 176 \f "Symbol" \s 12�°�E, and 30.1�SYMBOL 176 \f "Symbol" \s 12�°�N and 109.5�SYMBOL 176 \f "Symbol" \s 12�°�E, respectively.

Test points at 39.6�SYMBOL 176 \f "Symbol" \s 12�°�N and 120.2�SYMBOL 176 \f "Symbol" \s 12�°�E, 36�SYMBOL 176 \f "Symbol" \s 12�°�N and 115.4�SYMBOL 176 \f "Symbol" \s 12�°�E, and 37.4�SYMBOL 176 \f "Symbol" \s 12�°�N and 122.6�SYMBOL 176 \f "Symbol" \s 12�°�E of beam CHN16100 were replaced with those at 36.6�SYMBOL 176 \f "Symbol" \s 12�°�N and 120.2�SYMBOL 176 \f "Symbol" \s 12�°�E, 35.5�SYMBOL 176 \f "Symbol" \s 12�°�N and 115.4�SYMBOL 176 \f "Symbol" \s 12�°�E, and 35.4�SYMBOL 176 \f "Symbol" \s 12�°�N and 122.6�SYMBOL 176 \f "Symbol" \s 12�°�E, respectively. 

The Administration of the People's Republic of China requested that a feeder-link beam covering China Mainland should be provided from three orbital positions. China then accepted the BR's proposal as conveyed to them in a correspondence g (see resulting composite beams in Attachment 2).

2.10.2.3	Feeder-link and Down-link situation of IND

Taking into account of a request from India, the composite beams and elliptical beams as shown in Attachment 1 were used in the initial studies. There are two composite beams at orbital position 56�SYMBOL 176 \f "Symbol" \s 12�°�E and one composite beam and two elliptical beams at orbital position �68�SYMBOL 176 \f "Symbol" \s 12�°�E (see Paragraph 3.6 of Document GTE99-3/11).

In order to reduce excessive overlaps between the different composite beams at each of the different orbital positions and to cover the Indian territory appropriately, some test points of a limited number of beams have been modified (IND04100, IND04200, IND04500 and IND04600). The orbital positions of beam IND04200, IND04600 and IND4800 was changed from 68�SYMBOL 176 \f "Symbol" \s 12�°�E to 56�SYMBOL 176 \f "Symbol" \s 12�°�E and those of beam IND03800 and IND04000 was changed from 56�SYMBOL 176 \f "Symbol" \s 12�°�E to 68�SYMBOL 176 \f "Symbol" \s 12�°�E. 

A test point at 19.0�SYMBOL 176 \f "Symbol" \s 12�°�N and 84.9�SYMBOL 176 \f "Symbol" \s 12�°�E of beam IND04100 was replaced with a test point at 17.8�SYMBOL 176 \f "Symbol" \s 12�°�N and 81.4�SYMBOL 176 \f "Symbol" \s 12�°�E of beam IND04600.

A test point at 29.9�SYMBOL 176 \f "Symbol" \s 12�°�N and 74.5�SYMBOL 176 \f "Symbol" \s 12�°�E of IND04200 was replaced with a test point at 31.2�SYMBOL 176 \f "Symbol" \s 12�°�N and 79.0�SYMBOL 176 \f "Symbol" \s 12�°�E of beam IND03800.

A test point at 21.6�SYMBOL 176 \f "Symbol" \s 12�°�N 80�SYMBOL 176 \f "Symbol" \s 12�°�E of beam IND4500 was deleted from that beam and added to beam IND04600. 

According to the request from Saudi Arabia, two elliptical beams in the WRC-97 Plan were included in the initial studies instead of the composite beam (see Paragraph 3.2 of Document GTE99-3/11). However, that Administration has agreed to use of a composite beam for the further planning studies.h 

2.10.2.5	Down-link situation of USA

According to a request from the United States of America, one down-link composite beams was modified by adding a down-link spot beam for American Samoa in order to reduce the sensitivity derived from a down-link test point outside the down-link beam area (i.e. 14 dB gain contour) (see Paragraph 3.11 of Document GTE99�3/11).

The IRG agreed that this arrangement will be used in the further replanning studies.i

2.10.2.6	Down-link situation of F

According to a request from France, two down-link elliptical beams (WAL and NCL) in the WRC�97 Plan were included in the initial studies instead of the down-link composite beam.

The IRG agreed that this arrangement will be used in the further replanning studies.j

2.11	Orbital positions7

Based on the responses received from administrations with respect to Circular-Letter CR/117 of 1 March 1999, and/or the reminder of 15 March 1999, the orbital positions shown in Document GTE99�3/11 were used for Steps 1 to 3. Orbital positions of some beams were modified during initial Step 4 studies in order to accommodate these beams in the Plan. 

Some administrations strongly disagreed with the results after Step 4 and requested that their preferred orbital positions be maintained. All administrations whose specific requests can not be met in the  planning exercise will be contacted by the Bureau individually. If the request is maintained, every effort will be undertaken in order to satisfy the requirements of the administration concerned.

2.11.1	Countries/administrative regions covered by channels from two orbital positions in the WRC-97 Plan k

Some countries/administrative regions (CHN/HKG, D, NZL, PNG,) are covered by channels from two orbital positions in the WRC-97 Plan. In accordance with the IRG-3 conclusion, a separate beam for Hong Kong at 122�SYMBOL 176 \f "Symbol" \s 12�°� with 10 channels was included in the initial studies to determine if this beam causes any difficulties for the replanning. In case of Germany, New Zealand and Papua New Guinea, an ellipse and associated test points at one of their orbital positions were taken (D:19�SYMBOL 176 \f "Symbol" \s 12�°�W, NZL:158�SYMBOL 176 \f "Symbol" \s 12�°�E and PNG:110�SYMBOL 176 \f "Symbol" \s 12�°�E).

2.11.2	Case of CHN/HKG l

IRG-4 considered the report of the GTE on this issue, and advised that the GTE continue to take account of the request of China together with other requests from this Administration under the various steps of the planning process. If there are any problems, the GTE should consult with the administration concerned.

2.11.2	New multi-national beam and multiple orbital positions for D 8 m

The Administrations of Germany, Austria, Switzerland and Liechtenstein requested to include a new multi-national beam covering their territories with 40 channels while deleting their national beams (see also Document GTE99-3/11). The Administration of the Federal Republic of Germany requested that in addition to the beam D 08700 at 19(W, the beam D2-216000 at 1(W continue to be taken into account in the re-planning study until the final clarification of the inclusion of the multi-national beams proposed by the Administrations of Germany, Austria, Switzerland and Liechtenstein.

The IRG reviewed this request, and decided to continue with the existing planning approach. In addition, before the next meeting of the IRG, the IRG requests that the GTE perform the study outlined in the Annex B n to determine the impact of the request from Germany, Austria, Switzerland and Liechtenstein on the re-planning process. This study in no way should prejudice the decision of IRG that it may take at its next meeting. The IRG will review the results of this study at its next meeting and determine how to proceed. IRG also agreed that any process within the ITU should be open, transparent and non-discriminatory.

As for the multiple orbital positions for Germany under the existing planning approach, the IRG decided that the basic study will be carried out using one orbital position for Germany with 10 channels covering its national territory.

2.11.3	Request for collocation of orbital positions o

In response to Circular-Letter CR/117, some administrations express their wishes to collocate their beams with the beams of the certain other administrations. If it is necessary to move one of these administrations to another orbital location, the other administrations who wish to be co-located should also be moved to the new location. 

If a given number of administrations insist on a given orbital position in which they are incompatible with one another, this shall in no way impose constraints on the planning process or limit the capacity of other countries. The concerned countries have to accept any resulting interference or reduction in capacity. 

2.12	Assumptions made with respect to specific situations

2.12.1	"Existing systems"9 3*

Where an administration has an "existing system" in the Plan and the administration wishes to collocate its national beam with the "existing system", a new national beam with 10 channels is created and grouped with the "existing system". 

2.12.1	Case of E

A new national down-link beam arrangement for Spain, E  12900 and CNR13000, with 10 channels (ch. 21, 23, 25, 27, 29, 31, 33, 35, 37, 39 CL) with WRC-97 reduced EIRP, and new protection ratios, digital modulation and MODRES receiving earth station antenna type, were created at orbital position 30�SYMBOL 176 \f "Symbol" \s 12�°�W. In order not to exceed a total of 10 channels and to be compatible with the "existing" beams system HISPASA4 and HISPA27D (ch. 23, 27, 31, 35, 39 CL) all Spanish beams were grouped.

A similar course of action was taken with respect to the feeder-link beam arrangement for Spain, E  12900 and CNR13000, which were created at orbital position 30�SYMBOL 176 \f "Symbol" \s 12�°�W with 10 channels (ch. 1, 3, 5, 7, 9, 11, 13, 15, 17, 19 CR), with new protection ratios, digital modulation and with MODRSS receiving space station antenna type and MODTES trasnsmitting earth station antenna type.

2.12.2	Case of J

A new national down-link beam for Japan, J  11100E, with 10 channels (ch. 1, 3, 5, 7, 9, 11, 13, 15, 17, 19 CR) with reduced EIRP, and new protection ratios, digital modulation and MODRES receiving earth station antenna type, was created at orbital position 110�SYMBOL 176 \f "Symbol" \s 12�°�E. In order not to exceed a total of 10 channels and to be compatible with the "existing" beam J  11100, now renamed J  1110E, at 110�SYMBOL 176 \f "Symbol" \s 12�°�E (ch. 1, 3, 5, 7, 9, 11, 13, 15 CR) and with "existing" beam 000BS-3N at 109.85�SYMBOL 176 \f "Symbol" \s 12�°�E, all Japanese beams were grouped.

A similar course of action was taken with respect to the feeder-link beam for Japan, J  11100, which was created at orbital position 110�SYMBOL 176 \f "Symbol" \s 12�°�E with 10 channels (ch. 1, 3, 5, 7, 9, 11, 13, 15, 17, 19 CR), with new protection ratios, digital modulation and with MODRSS receiving space station antenna type and MODTES trasnsmitting earth station antenna type.

2.12.3	Case of KOR

A new national down-link beam for the Republic of Korea, KOR11200, with 10 channels (ch. 2, 4, 6, 8, 10, 12, 14, 16, 18, 20 CL) with reduced EIRP, and new protection ratios, digital modulation and MODRES receiving earth station antenna type, was created at orbital position 116�SYMBOL 176 \f "Symbol" \s 12�°�E (see also section 2.8 above). In order not to exceed a total of 10 channels and to be compatible with the "existing" beams KO11201D and KOR11201 (ch. 2, 4, 6, 8, 10, 12 CL) all beams were grouped. Because the orbital position of the national beam was changed from 110�SYMBOL 176 \f "Symbol" \s 12�°�E to 116�SYMBOL 176 \f "Symbol" \s 12�°�E, new ellipse parameters were calculated as described in section Paragraph 2.6 above.

Desipte of the fact that the feeder-link parts of the KOREASAT-1 system are using the 14 GHz frequency band, a similar course of action was taken with respect to the feeder-link beam for the Republic of Korea, KOR11200, which , was created at orbital position 116�SYMBOL 176 \f "Symbol" \s 12�°�E with 10 channels (ch. 2, 4, 6, 8, 10, 12, 14, 16, 18, 20 CL at 17 GHz), with new protection ratios, digital modulation and with MODRSS receiving space station antenna type and MODTES trasnsmitting earth station antenna type.

2.12.4	Case of S

As the "existing" down-link beam S  13902 (ch. 40 CL) is a multi-national beam and the orbital position 5.2�SYMBOL 176 \f "Symbol" \s 12�°�E of "existing" down-link beams SIRIUS01 (ch 4, 8 CR) and SIRIUS02 (ch. 12, 16, 20 CR) are different from that preferred by the Administration of Sweden (5�SYMBOL 176 \f "Symbol" \s 12�°�E), thea new national down-link beam S  13800 ofor Sweden at 5�SYMBOL 176 \f "Symbol" \s 12�°�E is treated together with national beams of other administrations with WRC-97 e.i.r.p., new protection ratios, digital modulation and MODRES receiving earth station antenna type. However, channels 2, 4, 6, 8, 10, 12, 14, 16, 18, 20 with circular right polarisation grouped with SIRIUS beams are considered first as candidate channels10.

A similar course of action was taken with respect to the feeder-link beam for Sweden, S  13800, which was treated at 5(E, with 10 channels, with new protection ratios, digital modulation and with MODRSS receiving space station antenna type and MODTES trasnsmitting earth station antenna type.

The EIRP of the "existing" down-link beam S  13902 (ch. 40 CL) was reduced from 68.2 dBW to 63.2 dBW which is the value notified by the Administration of Sweden.

2.12.5	Case of NOR

BDown-link beams F 09300 and NOR12102 is are no longer considered as "existing" orbital position 5�SYMBOL 176 \f "Symbol" \s 12�°�E as agreed by the Administration s of France and Norway, respectively.

According to the request from the Administration of Norway, a new national beam NOR12000 was created at orbital position 0.8�SYMBOL 176 \f "Symbol" \s 12�°�W. This beam has been assigned 10 channels (ch. 22, 24, 26, 28, 30, 32, 34, 36, 38, 40 CR) with WRC-97 e.i.r.p., new protection ratios, digital modulation and MODRES receiving earth station antenna type. In order not to exceed a total of 10 channels within a sub-frequency band of 400 MHz, and in order to be compatible with some channels (ch. 24, 28, 32, 36, 40 CR) of the "existing" system BIFROST-2 at 0.8�SYMBOL 176 \f "Symbol" \s 12�°�W, beam of BIFROS22 of BIFROST-2 and beam NOR12000 were grouped. Because the orbital position of the national beam NOR12000 was changed from 5�SYMBOL 176 \f "Symbol" \s 12�°�E to 0.8�SYMBOL 176 \f "Symbol" \s 12�°�W, new ellipse parameters were calculated as described in section 2.6 above.

A similar course of action was taken with respect to the feeder-link beam for Norway, NOR12000, which was created at orbital position 0.8�SYMBOL 176 \f "Symbol" \s 12�°�W with 10 channels (ch. 22, 24, 26, 28, 30, 32, 34, 36, 38, 40 CL) with new protection ratios, digital modulation and with MODRSS receiving space station antenna type and MODTES trasnsmitting earth station antenna type.

2.12.6	Case of F

Beam F  09300 is no longer considered as "existing" orbital position 19.0�SYMBOL 176 \f "Symbol" \s 12�°�W as agreed by the Administration of France. According to the request from that Administration, a new national beam F  09300 was created at orbital position 7.0�SYMBOL 176 \f "Symbol" \s 12�°�W and was treated together with national beams of other administrations with reduced e.i.r.p., new protection ratios, digital modulation and MODRES receiving earth station antenna type. Because the orbital position of the national beam F  09300 was changed from 19.0�SYMBOL 176 \f "Symbol" \s 12�°�W to 7.0�SYMBOL 176 \f "Symbol" \s 12�°�W, new ellipse parameters were calculated as described in section 2.6 above.

A similar course of action was taken with respect to the feeder-link beam for France, F  09300, whichi was created at orbital position 7.0�SYMBOL 176 \f "Symbol" \s 12�°�W with 10 channels, with new protection ratios, digital modulation and with MODRSS receiving space station antenna type and MODTES trasnsmitting earth station antenna type.

2.12.7	Case of LUX

Although the Administration of Luxembourg has not request to move beam LUX11400 from orbital position 19.0�SYMBOL 176 \f "Symbol" \s 12�°�W to orbital position 19.2�SYMBOL 176 \f "Symbol" \s 12�°�E where its "existing" system DBL is located, for the re-planning studies, beam LUX11400 has been moved to orbital position 19.2�SYMBOL 176 \f "Symbol" \s 12�°�E in order to be included successfully in the draft new Plan with 10 channels (ch. 21, 23, 25, 27, 29, 31, 33, 35, 37, 39 CL), WRC-97 e.i.r.p., new protection ratios, digital modulation and MODRES receiving earth station antenna type. In order to be compatible with the same channels used by the "existing" system DBL, all beams of DBL and beam LUX11400 were grouped. Because the orbital position of the national beam LUX11400 was changed from 19.0�SYMBOL 176 \f "Symbol" \s 12�°�W to 19.2�SYMBOL 176 \f "Symbol" \s 12�°�E, new ellipse parameters were calculated as described in section 2.6 above.

Desipte of the fact that the feeder-link part of the DBL system is not yet considered as an "existing" feeder-link system, a similar course of action was taken with respect to the feeder-link beam for Luxembourg, LUX11400, which was created at orbital position 19.2�SYMBOL 176 \f "Symbol" \s 12�°�E with 10 channels (ch. 21, 23, 25, 27, 29, 31, 33, 35, 37, 39 CL) with new protection ratios, digital modulation and with MODRSS receiving space station antenna type and MODTES trasnsmitting earth station antenna type.

2.12.8	Case of RUS

New national down-link beams for Russia, RSTRSD11, RSTRSD12, with 8 channels each (ch. 25, 27, 29, 31, 33, 35, 37, 39 CL and  26, 28, 30, 32, 34, 36, 38, 40 CR respectively) and with reduced EIRP, new protection ratios, digital modulation  and MODRES receiving earth station antenna type, were created at orbital position 36�SYMBOL 176 \f "Symbol" \s 12�°�E. In order to be compatible with beams RSTRSA11 and RSTRSD11 (ch.  27, 31, 35, 39 CL), and RSTRSA12 and RSTRSD12 (Ch 28, 32, 36, 40 CR) of the "existing" system RST-1, now renamed RSTREA11, RSTREA12, RSTRED11 and RSTRED12 respectively, all Russian beams at 36�SYMBOL 176 \f "Symbol" \s 12�°�E were grouped (see section 2.4.4.2 above).

A similar course of action was taken with respect to the feeder-link beams for Russia, RSTRSD11, RSTRSD12, which were created at orbital position 36.0�SYMBOL 176 \f "Symbol" \s 12�°�E with 8 channels each (ch. 25, 27, 29, 31, 33, 35, 37, 39 CR and  26, 28, 30, 32, 34, 36, 38, 40 CL respectively) with new protection ratios, digital modulation and with MODRSS receiving space station antenna type and MODTES trasnsmitting earth station antenna type.

The Russian Administration has requested to create beams RSTRSD11 and RSTRSD12, with only 4 channels each (ch. 25, 29, 33, 37 and 26, 30, 34, 38 respectively) and with reduced EIRP, new protection ratios, digital modulation  and MODRES receiving earth station antenna type.

GTE is requested to indicate which one of the two assumptions mentioned above is the correct one.

2.12.2	Negative Equivalent Protection Margin for "existing" system in the WRC-97 Planp

Negative Equivalent Protection Margins of WRC-97 Plan for "existing" system were kept because it is considered that those negative EPM were accepted together with the protection margins at that time when those assignment were successfully included in the plan or were brought into use. 

2.12.93	National beams collocated with assignments that are included in the Appendix S30/S30A Plan resulting from the successful completion of the Article 4 procedures3*

According to the request from the Administrations of France and Norway, new national beams F  09300 and NOR12000 were created at orbital positions 7�SYMBOL 176 \f "Symbol" \s 12�°�W and 0.8�SYMBOL 176 \f "Symbol" \s 12�°�W, respectively. The channels and polarisation that were the same as those in the collocated assignments (those included in the Appendix S30/S30A Plan resulting from the successful completion of the Article 4 procedures) are considered first as candidate channels11. However, the IRG concluded that in the follow-up studies, these requests for co-location should no longer be pursued.

2.12.4	Calculation of ellipse parameters for the Monaco beam q 

The Administration of Monaco requested the new orbital position (13�SYMBOL 176 \f "Symbol" \s 12�°�W) for the study. In order not to change the beam dramatically, one of the test points (5.60�SYMBOL 176 \f "Symbol" \s 12�°�E 46.0�SYMBOL 176 \f "Symbol" \s 12�°�N) which is located outside the beam area of the beam in WRC-97 Plan (i.e. close to the -9 dB gain contour) was not taken into account when new ellipse Parameters were calculated as described in paragraph 2.6. 

2.12.5	Specific channel arrangement for Russia r*

According to the request from the Administration of Russia, channels and beam parameters in the current WRC-97 Plan are maintained at 36�SYMBOL 176 \f "Symbol" \s 12�°�E, 56�SYMBOL 176 \f "Symbol" \s 12�°�E, 86�SYMBOL 176 \f "Symbol" \s 12�°�E and 140�SYMBOL 176 \f "Symbol" \s 12�°�E.

�Channels introduced from the WRC-97 Plan for RUS

Orb.�Beam�Channel�Pol�Emission��36�SYMBOL 176 \f "Symbol" \s 12�°�E�RST-1�25, 27, 29, 31, 33, 35, 37, 39�CL�digital & analogue����26, 28, 30, 32, 34, 36, 38, 40�CR�digital & analogue��56�SYMBOL 176 \f "Symbol" \s 12�°�E�RST-2�25, 27, 29, 31, 33, 35, 37, 39�CL�digital & analogue����26, 28, 30, 32, 34, 36, 38, 40�CR�digital & analogue��86�SYMBOL 176 \f "Symbol" \s 12�°�E�RST-3�25, 27, 29, 31, 33, 35, 37, 39�CL�digital & analogue����26, 28, 30, 32, 34, 36, 38, 40�CR�digital & analogue��140�SYMBOL 176 \f "Symbol" \s 12�°�E�RST-5�25, 27, 29, 31, 33, 35, 37, 39�CL�digital & analogue����26, 28, 30, 32, 34, 36, 38, 40�CR�digital & analogue��2.12.6	Specific channel arrangement for Australia s

According to the request from the Administration of Australia, channels and beam parameters in the current WRC-97 Plan are maintained at 152�SYMBOL 176 \f "Symbol" \s 12�°�E and 164�SYMBOL 176 \f "Symbol" \s 12�°�E. In addition, two composite beams were created to provide additional 4 channels as described in paragraph 2.10.2. However, in accordance with the conclusions of IRG-4, additional capacity shall be provided for that Administration by additional national coverage at two orbital positions 152�SYMBOL 176 \f "Symbol" \s 12�°�E and 164�SYMBOL 176 \f "Symbol" \s 12�°�E with two channels per beam.

�Channels introduced from WRC-97 Plan for AUS 

Orb.�Beam�Channel�Pol�Emission��152�SYMBOL 176 \f "Symbol" \s 12�°�E�AUS06�2, 6, 10, 14, 18, 22�CL�analogue���AUS04�3, 7, 11, 15, 19, 23�CR�analogue���AUS04A�3, 7, 11, 15, 19, 23�CR�analogue���AUS04B�3, 7, 11, 15, 19, 23�CR�analogue���AUS04C�3, 7, 11, 15, 19, 23�CR�analogue���AUS05�4, 8, 12, 16, 20, 24�CL�analogue��164�SYMBOL 176 \f "Symbol" \s 12�°�E�AUS09�1, 5, 9, 13, 17, 21�CR�analogue���AUS09A�1, 5, 9, 13, 17, 21�CR�analogue���AUS09B�1, 5, 9, 13, 17, 21�CR�analogue���AUS08�2, 6, 10, 14, 18, 22�CL�analogue���AUS07�3, 7, 11, 15, 19, 23�CR�analogue���AUS07A�3, 7, 11, 15, 19, 23�CR�analogue��

* Footnote to sections 2.12.1, 2.12.3, and 2.12.5 t

Administrations from Morocco and Syria consider that the total number of channels per coverage area shall not exceed either 10 channels or the number of channels of an "existing system" which is greater than 10. This is with the understanding that the planning conference will decide on the status of those channels of "existing systems" that exceed the number 10.

2.132.7 	Multi-national beams 12 

In accordance with the conclusion of the IRG-3, multi-national beams for the following administrations are maintained in the studies with the following number of channels. The “existing” (as defined in Section 4.2 of Document IRG99-4/18) multi-national beams will be treated in Step 3.  The other multi-national beams in the WRC-97 Plan will be treated in Step 4, or later steps.13



 �No. of Ch. Of WRC-97 Plan�No. of Ch. In Re-Planning Studies���national beam�multinational beam�national beam�multinational beam��ARS�5�1�10�1��CVA�4�1�10�1��DNK�3�2 �10�2��DNK/FRO�-�2�10�2��FIN�3�2 �10�2��ISL�5�3 �10�3��NOR�3�2�10�2��S�3�2�10�2��SYR�4�1�10�1��TUN�4�1�10�1��2.12.8	Countries/administrative regions covered by channels from two orbital positions in the WRC-97 Planu 

Some countries/administrative regions (CHN/HKG, D, NZL, PNG,) are covered by channels from two orbital positions in the WRC-97 Plan. In accordance with the IRG-3 conclusion, a separate beam for Hong Kong at 122�SYMBOL 176 \f "Symbol" \s 12�°� with 10 channels was included in the initial studies to determine if this beam causes any difficulties for the replanning. In case of Germany, New Zealand and Papua New Guinea, an ellipse and associated test points at one of their orbital positions were taken (D:19�SYMBOL 176 \f "Symbol" \s 12�°�W, NZL:158�SYMBOL 176 \f "Symbol" \s 12�°�E and PNG:110�SYMBOL 176 \f "Symbol" \s 12�°�E).

2.143	Application to Feeder Link Studies

In the absence of further guidance, technical assumptions and methodologies adopted for the downlink replanning exercises should be applied in a similar way and as far as practical to the subsequent feeder-link replanning exercises. Initial studies relating to the feeder-link planning exercises will consider primarily the 17 GHz band.

Unless otherwise specified in the other sections of this document, the technical assumptions assumed are valid for both the feeder-link and the down-link studies.

2.14.1	Beams added from the 14 GHz Plan to the draft new 17 GHz Plan

Since the initial studies relating to the feeder-link planning exercises will consider primarily the 17 GHz band, the following beams were transfered from the 14 GHz Plan to the draft new 17 GHz Plan: AFS02100, CPV30100, ETH09200, ISR11000, MOZ30700, MRC20900, NIG11900, NMB02500, PNG13100, SNG15100, STP24100, TGO22600, UGA05100, ZMB31400 .

2.14.2	Clone feeder-link beams renamed for the purpose of the re-planning studies

Several beams have the same ellipse characteristics in the WRC-97 Plan. In order to simplify the re-planning studies, only one version of them has been kept and renamed in order to avoid confusion, as shown in the following table:



Name of WRC-97 Beams�Corresponding proposed new name��AFG24500 and AFG24600�AFG24546��ALG25100 and ALG25200�ALG25152��ARS00300 and ARS00275�ARS00375��INS02800 and INS03000 and INS03200�INS02832��INS03500 and INS03600�INS03536��LBY28000 and LBY32100�LBY28021��

�ANNEX A

Protection Ratios Applicable to "existing" systems in the replanning studies



�Type of�Applicable����Emission�Protection Ratios (Overall/Down/Up in dB)�"Existing" Systems���of Wanted�Interfering Analogue�Interfering Digital�included in the���"Existing"�system�Co-channel�Adjacent channel�Co-channel�Adjacent channel�planning studies��"Existing" systems �prior to WRC�97 �Analogue�30/31/40�14/15/21�30/31/40�14/15/21�1)��(i.e. prior to 27/10/97)�Digital�30/31/40�14/15/21�30/31/40�3)�2)��"Existing" systems after WRC�97�Analogue�23/24/30�15/16/22]�23/24/30�15/16/22�4)��prior to WRC-2000�Digital�23/24/30�15/16/22�23/24/30�3)���

1)	BS-3N, HISPASAT-1 (27 MHz bandwidth, analogue modulation), Beam J 11100, KOREASAT-1, Beam S 13902, SIRIUS

2)	KOREASAT-1

3)	Value automatically determined, as a function of frequency difference, by the method of the draft revision of Recommendation BO.1293 (see Document GTE99-3/6 Annex 2).

4)	RST-1, BIFROST-2, DBL (down-link only), HISPASAT-1 (27 MHz bandwidth, digital modulation)



�Annex Ba



The Administrations of Germany, Austria, Switzerland and Liechtenstein requested to include a new multinational beam covering their territories with 40 channels while deleting their national beams (see also Document GTE99-3/11).

IRG agreed that this new multinational beam be included in the studies if this inclusion does not have any impact on the replanning itself, i.e. if this inclusion will not create more interference nor request more protection than the four national beams with 10 channels.

In order to determine if the inclusion of this beam impacts replanning, the GTE is requested to perform the following studies. 

Continue the planning exercises based on national coverages with 10 channels (principles 1 and 2 of Annex 1 of Resolution 532) at the same orbital position. 

At the end of this exercise, four identical multinational beams covering the territory of Germany, Austria, Switzerland and Liechtenstein, each with 10 channels will be substituted to the national beams of Germany, Austria, Switzerland and Liechtenstein and the e.i.r.p. of this multinational beam be reduced if necessary to a level which does not create more interference than the previous situation (i.e. the four national beams with 10 channels). The result of this modification i.e. the level of e.i.r.p. and the EPM associated to this new multinational beam is proposed to the Administrations of Germany, Austria, Switzerland and Liechtenstein for agreement or otherwise.

___________________

1 	The improved fast roll-off space station transmitting antenna characteristics as defined by JWP 10�11/S (see Document GTE99-3/14) or other types of antennas contained in ITU-R Recommendations may be used in special circumstances to solve compatibility problems. In such cases the administration for which the fast roll-off antenna is to be applied should be consulted.

2 	Improved space station transmitting antenna characteristics may be used in special circumstances to solve compatibility problems (e.g. fast roll-off antenna described in Annex 3 to Appendix S30A). In such cases the administration for which the improved antenna is to be applied should be consulted.

a 	Editorial note: this section corresponds to text agreed by IRG-4.

3 	Administrations of Morocco and Syria consider that the total number of channels per coverage area shall not exceed either 10 channels or the number of channels of an "existing system" which is greater than 10. This is with the understanding that the planning conference will decide on the status of those channels of "existing systems" that exceed the number 10.

b 	Editorial note: the first part of this section corresponds to text agreed by IRG-4.

c 	Editorial note: the first part of this section corresponds to text agreed by IRG-4 in Attachment D of the IRG-4 Report

d 	Editorial note: the first part of this section corresponds to text agreed by IRG-4 in Attachment D of the IRG-4 Report

e 	Editorial note: this paragraph corresponds to text agreed by IRG-4 in section 2.12.4 below which is now suggested for deletion

f 	Editorial note: this section corresponds to text agreed by IRG-4 in section 2.12.2 below which is now suggested for deletion

4 	subsidiary beam = individual elliptical beam component of a composite beam.

5 	See also section 2.10.2.1.

6 	The USA reserves its position regarding the composite beams for its territories.

g 	Editorial note: this paragraph corresponds to text agreed by IRG-4 in Attachment D of the IRG-4 Report.

h 	Editorial note: deleted since now in line with general principles

i 	Editorial note: this paragraph corresponds to text agreed by IRG-4 in Attachment D of the IRG-4 Report.

j 	Editorial note: this paragraph corresponds to text agreed by IRG-4 in Attachment D of the IRG-4 Report.

7 	NOTE - During the GTE-3 meeting, the Syria Administration emphasized the importance for each administration to enjoy full freedom to select its existing nominal orbital position or to modify that to meet its requirements during the exercise. This should not necessarily be a nominal orbital position. It could be any angular value between nominal orbital positions.

k 	Editorial note: this section corresponds to text agreed by IRG-4 in section 2.12.8 below, which is now suggested for deletion.

l 	Editorial note: this section corresponds to text agreed by IRG-4 in Attachment D of the IRG-4 Report.

8 	The German Administration has agreed to the conclusions of IRG-4. However, it reserves its right to re-iterate the request for including, into the planning exercises, both national beams of Germany as contained in Appendices S30 and S30A at two orbital positions when the results of the studies described in this section and their further treatment within the IRG are known.

m 	Editorial note: this section corresponds to text agreed by IRG-4 in Attachment D of the IRG-4 Report. Unless otherwise advised, it is understood that the request is similarly applicable to feeder-link too.

n 	Editorial note: this Annex corresponds to the Annex agreed by IRG-4 in Attachment D of the IRG-4 Report. Unless otherwise advised, it is understood that the request is similarly applicable to feeder-link too.

o 	Editorial note: this section corresponds to text agreed by IRG-4 in Attachment D of the IRG-4 Report

9 	See definition in section 2.2. Currently there are eleven seven systems which fall into this category (see Annex A).

3 	Administrations of Morocco and Syria consider that the total number of channels per coverage area shall not exceed either 10 channels or the number of channels of an "existing system" which is greater than 10. This is with the understanding that the planning conference will decide on the status of those channels of "existing systems" that exceed the number 10.

10 	Sweden reserves its position on the grouping of beams and on the selection of channels.

p 	Editorial note: this section has been moved to section 2.7.1 above

3 	Administrations of Morocco and Syria consider that the total number of channels per coverage area shall not exceed either 10 channels or the number of channels of an "existing system" which is greater than 10. This is with the understanding that the planning conference will decide on the status of those channels of "existing systems" that exceed the number 10.

11 	Norway reserves its position on the selection of channels.

q 	Editorial note: this section has been moved to section 2.6.1 above

r 	Editorial note: content of this section has been moved to section 2.4.4.2 above

s 	Editorial note: content of this section has been moved to section 2.4.4.1 above

t 	Editorial note: this note has been moved and appear now as number 3 at the bottom of each page where it is referred to.

12 Sweden and Norway reserve their position on this Section

13 	In so doing, Morocco does not accept in any way that protection of these “existing” multi-national beams places any undue constraints on the re-planning process. In addition, Lao expressed its view that under no conditions the number of channels in a multi-national beam shall exceed the number of channels assigned to these beams in the 1997 Plans.

u 	Editorial note: this section has been moved to section 2.11.1 above

A 	Editorial note: this Annex corresponds to text agreed by IRG-4 in the Annex of Attachment D of the IRG-4 Report. The concerned administrations might wish to indicate at GTE-4 whether it is applicable to down-link only or to both feeder-link and down-link.



____________________
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