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Part B  –  Assumptions used in deriving sharing criteria adopted by WRC-03

The establishment of new sharing criteria between the fixed-satellite service and the broadcasting-satellite service has been based on the following assumptions.

1
Reference antenna patterns

1.1
For earth station antennas in the fixed-satellite service or in the broadcasting-satellite service with diameters between 60 cm and 240 cm, the gain of the side lobes is given by Recommendation ITU-R BO.1213.

1.2
For earth station antennas in the fixed-satellite service with diameters greater than 240 cm, the gain of the side lobes is given by Recommendation ITU-R S.580-5, with 29 – 25 log( side lobe envelope, complemented in the main lobe by Annex 3 to Appendix 8, which is equivalent to § 3 of Annex 3 to Appendix 7 (WRC-2000).

2
Antenna sizes and noise temperatures

The range of antenna sizes and noise temperatures considered for the protection of the fixed-satellite service and the broadcasting-satellite service are given in the following Table:

	Receive earth station antenna diameter (m)
	0.60
	0.80
	1.20
	2.4
	5.0
	8.0
	11.0

	Receive earth station noise temperature (K)
	110
	125
	150
	150
	200
	250
	250

	Total link noise temperature (K)
	174
	198
	238
	238
	317
	396
	396


The total link noise temperature was calculated from the receive earth station noise temperature (which includes the antenna temperature, the receive amplifier temperature and the noise increase resulting from feeder losses), and adding 2 dB for all other sources of noise (uplink noise, GSO interference, cross-polarization isolation and frequency reuse interference).

3
Protection criteria

pfd masks developed in Sections 1, 3 and 6 of Annex 1 and in Annex 4 to Appendix 30 to protect the fixed-satellite service and the broadcasting-satellite service have been determined by specifying to 6% the allowable relative noise increase ((T/T) into the range of earth station antennas given in the above Table.

The allowable interfering pfd was calculated by the following expression:

PFDall(θ) = 10 log((T/T) + 10 log(kT brf)  + Gm – Ga(φ)

where:


PFDall(θ):
allowable level of interfering PFD for an orbital separation of θ(

(T/T:
allowable relative increase in receiver link noise = 6%


k:
Boltzmann’s constant (1.38 ( 10–23 J/K)


T:
receive link noise temperature (see the above table)


brf:
reference bandwidth (27 MHz in Regions 1 and 3; 24 MHz in Region 2)


Gm:
gain of a 1 m2 effective aperture


Ga(φ):
receive antenna gain for topocentric angle of φ degrees (φ = 1.1 θ).

4
Power flux-density to protect FSS and BSS with specific antenna diameters

The Table below contains required power flux-density levels for the protection of FSS and BSS with the characteristics in § 2 above using the criteria specified in § 3 above.

	Required power flux-density (pfd) (dB(W/(m2 ( 27 MHz))) 
corresponding to different antenna diameters

	Orbital separation between wanted and interfering space stations (cm)
	60
	80
	120
	240
	500
	800
	1 100

	0°
	(136.7
	(138.7
	(142.2
	(147.4
	(152.5
	(155.6
	(158.2

	( > 0
	For any value of the orbital separation ( between the wanted and interfering space stations, the applicable pfd should be relaxed from the value corresponding to 0° orbital separation by adding the off-axis antenna discrimination, as calculated under the assumptions in § 1 above


Reasons:
In revising pfd masks in Sections 1, 3 and 6 of Annex 1 and in Annex 4 to Appendix 30, ITU-R studies made assumptions on the antenna patterns, transmission characteristics (antenna sizes and associated noise temperatures) and the protection criteria that should be explained in this Section.
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