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LIAISON STATEMENT TO GTE AND WP 4A


MINIMUM ORBITAL SEPARATION BETWEEN A RECEIVE BSS FEEDER�LINK GSO SPACE STATION AND A TRANSMIT BSS OR FSS SPACE STATION �IN THE 17.3 - 18.4 GHz BAND





In Section 2.4 of its liaison statement (Document 10-11S/112), the GTE requested that WP 4A and JWP 10-11S study the inter-satellite separation distances that should be maintained to avoid harmful interference between an FSS transmitting space station and a BSS feeder link receiving space station located at the same nominal orbital position in the 17.7 - 17.8 GHz band.


JWP 10-11S noted that the 17.3 - 18.4 GHz band is allocated to the FSS (Earth-to-space), limited to BSS feeder links. The band 17.3 - 17.8 GHz is also allocated (from 1 April 2007) to the BSS (non�planned) and the band 17.7 - 18.4 GHz is also allocated to the FSS (space-to-Earth). JWP 10�11S therefore attempted to address the GTE request in the broader context of the coexistence of BSS feeder link receive space stations on one side, and FSS and BSS transmit space stations on the other, the band 17.3 - 17.8 GHz.


The possibility of interference in these sharing situations is fully covered under Article 7 of Appendix S30A, in respect of the interference from the FSS or non-planned BSS transmit space stations into planned BSS feeder link space stations. Article 7 is a coordination procedure which is based on the coordination thresholds included in Section 1 of Annex 4 to Appendix S30A. For convenience, this provision is included in Attachment 1.


In order to assess the minimum orbital separation which is required between a receive GSO BSS feeder�link space station (S1) and a GSO transmit FSS or BSS space station (S2) in order to avoid unacceptable interference in the 17.3 - 18.1 GHz band, Figure 1 provides the geometry of the interference situation.


From Figure 1, it can be seen that if the geocentric orbital separation angle between S1 and S2 is greater than the value 2( = 162.7°, there is no visibility between the two space stations and interference will not occur. The corresponding angle is determined by cos( = r/(R + r), where r is the radius of the Earth (6 378 km) and R the altitude of the GSO orbit (35 786 km).


From Figure 1, it can also be seen that the off-axis discrimination provided by both the wanted and interfering space stations is minimum when the orbital separation is 162.7°, and maximum when the orbital separation is 0°.


The interference budgets are provided in Table 1 for these two situations. It can be seen that a separation of 3° would ensure that a 6% noise increase threhold is not exceeded when the interferencing satellite eirp is below 70 dB/27 MHz. It can also be seen that the worst case situation corresponds to interference produced at the equatorial limb, where, in spite of a separation greater than 150°, the lack of satellite antenna discrimination for both the interfering and wanted satellite antennas leads to an increase in noise temperature greater than 18% when the interfering pfd at the GSO is set at the Annex 4 limit of -137 dB(W/m2/MHz).
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Table 1


Interference budget from FSS/BSS transmit space stations into BSS feeder link receive �space stations as a function of the orbital separation in the 17 GHz band


Frequency�
17.3�
17.3�
17.3�
GHz�
�
Nominal orbital separation�
3�
150�
162.7�
°�
�
Station keeping accuracy�
0.1�
0.1�
0.1�
°�
�
Minimum orbital separation�
2.8�
149.8�
162.5�
°�
�
Interfering signal�
�
�
�
�
�
Interfering satellite e.i.r.p.�
70�
70�
46.8�
dBW�
�
Off-axis discrimination of interfering satellite�
30�
10�
0�
dB�
�
Interfering bandwidth�
27�
15�
27�
MHz�
�
Path length�
2 071�
81 830�
83 770�
km�
�
Off-axis discrimination of wanted satellite receive antenna�
30�
15�
0�
dBi�
�
Wanted signal�
�
�
�
�
�
Wanted earth station e.i.r.p.�
83�
83�
83�
dBW�
�
Wanted signal bandwidth�
27�
27�
27�
MHz�
�
Wanted path length�
40 000�
40 000�
40 000�
km�
�
Wanted satellite receive gain�
35�
35�
35�
dBi�
�
Wanted satellite receive temperature�
600�
600�
600�
K�
�
C/I level�
47.3�
46.8�
42.6�
dB�
�
C/N �
35.3�
35.3�
35.3�
dB�
�
Equivalent noise increase�
6.3�
7.1�
18.4�
%�
�
�
�
�
�
�
�
pfd at the GSO orbit�
-81.6�
-113.6�
-137.0�
dB(W/m²/MHz)�
�
Conclusion


JWP 10-11S considered the sharing situations involving BSS feeder links receive space stations and FSS/BSS transmit space stations in the 17 GHz band. As identified in Annex 4 of Appendix S30A, excess case interference situations may occur for orbital separations smaller than 3° and greater than 150°.


JWP 10-11S therefore recommends that the GTE, when conducting its planning exercises in relation to Appendix S30A, uses the criteria of Annex 4 of Appendix S30A in order to ensure that existing and planned systems in the FSS and in the BSS are not adversely impacted by modifications in the orbital positions of Appendix S30A Plan.


GTE may note that in coordinating space services a trigger level (Ts/Ts of 6% is applied whereas Annex 4 of Appendix S30A determines this level to be 4% (see Attachment 1). GTE may decide on the value to take in order to determine the minimum orbital separation.


This liaison statement is also brought to the attention of WP 4A.


�
ATTACHMENT 1


ANNEX 4 OF APPENDIX S30A


1	Threshold values for determining when coordination is required between transmitting space stations in the fixed-satellite service or the broadcasting-satellite service and a receiving space station in the feeder-link Plans in the frequency bands 17.3 - 18.1 GHz (Regions 1 and 3) and 17.3 - 17.8 GHz (Region 2)


With respect to § 7.1, Article 7 of this appendix, coordination of a transmitting space station in the fixed-satellite service or in the broadcasting-satellite service with a receiving space station in a broadcasting-satellite feeder link in the Regions 1 and 3 Plan or the Region 2 Plan is required, for inter-satellite geocentric angular separations of less than 3° or greater than 150°, when the power flux-density arriving at the receiving space station of a broadcasting-satellite feeder-link station of another administration would cause an increase in the noise temperature of the feeder-link space station which exceeds a threshold value of DTs / Ts corresponding to 4%. DTs / Ts is calculated in accordance with Case II of the method given in Appendix S8.


The above provision does not apply when the geocentric angular separation between a transmitting space station in the fixed-satellite service or in the broadcasting-satellite service and a receiving space station in the feeder-link Plan, exceeds 150° of arc and the free-space power flux-density of the transmitting space station in the fixed-satellite service does not exceed a value of �137 dB(W/m2/MHz) on the Earth's surface at the equatorial Earth limb.
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Wanted BSS feeder link receive space station S1
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Interfering FSS or non-planned BSS transmit space station S2
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FIGURE 1


Geometry of the interference situation





Interfering FSS or non-planned BSS transmit space station S2
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