ADD
KOR/J/104A2/6

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 – 25log ( side‑lobe envelope, complemented in the main lobe by Annex III to Appendix 8, which is equivalent to Section 3 of Annex 3 to Appendix 7 (WRC-2000).

2
Antenna sizes41 and total noise temperatures

The range of antenna sizes and total 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)
	0.45
	0.60
	0.80
	1.20
	2.4
	5.0
	8.0
	11.0

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

	Total link noise temperature (K)
	174
	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

The 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 degrees


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


k:
Boltzmann's constant (1.38 × 10(23 J/K)


T:
total link noise temperature (K; see Table in Section 2 above)


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


Gm:
gain of a 1 m2 effective aperture (dBi/m2)

Ga(φ):
receive antenna gain for topocentric angle of φ (dBi)


φ:
topocentric angle between interfering and wanted satellites (see Annex 1 of Appendix 8 of the Radio Regulations) (degrees). It was assumed that φ = 1.1 θ.

4
Power flux-density to protect the fixed-satellite service and the broadcasting-satellite service with specific antenna diameters42
The Table below contains required power flux-density levels for the protection of fixed-satellite service and broadcasting-satellite service with the characteristics in Section 2 above using the criteria specified in Section 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
	45 cm
	60 cm
	80 cm
	120 cm
	240 cm
	500 cm
	800 cm
	1 100 cm

	0°
	(134.2
	(136.7
	(138.7
	–141.4
	(147.4
	(152.5
	(155.6
	–158.4

	( > 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 Section 1 above.


Reasons: For the protection of the BSS Plan:

The modified pfd mask should be in force just after this Conference. Therefore, administrations in Region 3, of which BSS Plan has national coverage only and has been brought into service before the end of WRC-03, are considered as not being affected under the specific conditions. 

The comparison of various pfd masks is given in Fig. 1. The candidate pfd masks, which corresponds to 45 cm and 60 cm antenna as a minimum size, only differ in the range 2.0-5.0° of orbital separations, with a maximum difference of 7.2 dB for an orbital separation of 3.6° between the interfering and wanted space stations.
Figure 1
Comparison of the pfd masks for the protection of BSS and FSS
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The 45 cm antenna has widely been used for the Plan assignments in some Region 3 countries. The pfd mask for the protection of the BSS Plan in Region 3, which has national coverage only and has been brought into service, should be derived by using the 45 cm antenna as a minimum antenna size. As described in Section 3.2.2.3 of the CPM Report, two kinds of masks are presented with minimum antenna size of 45 cm and 60 cm. The two masks are identical in the range of the orbital separation larger than 5°. The Region 1 and 3 Plans are based on an orbital separation of 6° with few exceptions. The pfd mask with a minimum antenna size of 45 cm therefore provides no difficulties for practical implementation of the BSS Plan assignment.

From the viewpoint of proliferation of BSS receivers to the subscribers, the 45 cm antenna provides a great benefit to viewers in some Region 3 countries as follows:

–
The 45 cm antenna is easier to set up than the 60 cm antenna. The 45 cm antenna occupies smaller space than the 60 cm antenna. The weight of the 45 cm antenna is about a half of the 60 cm antenna.
–
The 45 cm antenna is easier to purchase than the 60 cm antenna. The price of the 45 cm antenna is considerably lower than the 60 cm antenna in most case.
–
The 45 cm antenna has less influence than the 60 cm antenna from strong wind like typhoon or cyclone. 

Considering the above reasons, the 45 cm antenna should be taken into account in the development of the pfd mask for Region 3 BSS Plan, which has national coverage only and has been brought into service. 
For the protection of the FSS with the BSS Plan and List:

We believe that the modified pfd mask should be in force just after this Conference. Therefore, an administration in Region 3 intends to protect its FSS assignments, which have been notified to the Bureau, brought into use and the relevant information as described in the Annex to Resolution 49 (Rev.WRC-2000) have been received by the Bureau before the end of WRC-03, is considered as not being affected under the specific conditions in Section 6 above. 

The following reasons should be considered:

–
Since less than 60 cm FSS receiving antennas, such as 45 cm, are widely filed to ITU and a large number of such antennas are already used in certain Region 3 countries for its domestic service, it is essential to protect these 45 cm FSS receiving antennas in these countries.

–
The current pfd masks prescribed in the Annex to Resolution 540 (WRC-2000) to protect the FSS in the 11.7‑12.7 GHz band does include 45 cm FSS antenna in its scope of protection. Any significant modification (e.g. ignoring the protection of 45 cm FSS antenna) of the current pfd masks applied to FSS protection in the Annex to Resolution 540 would result in a considerably serious difficulty for the current FSS protection in certain Region 3 countries.
–
In general, any change of regulations should enter into force after the Conference which decides such change.  
Therefore, taking account that the current regulation (Resolution 540, see above) does include the protection of 45 cm FSS antennas, the FSS assignments using 45 cm antennas, which have been notified to the Bureau, brought into use and the relevant information as described in the Annex to Resolution 49 (Rev.WRC-2000) have been received by the Bureau before the end of WRC-03, should be protected.
41 	The 45 cm diameter in the range of antennas to be protected is applied to Region 3 broadcasting-satellite service Plan which has been brought into service before 5 July 2003, and Region 3 fixed-satellite service which has been notified to the Bureau, brought into use and the relevant information as described in the Annex to Resolution 49 (Rev.WRC-2000) have been received by the Bureau before 5 July 2003.


42 	The 45 cm diameter in the range of antennas to be protected is applied to Region 3 broadcasting-satellite service Plan which has been brought into service before 5 July 2003, and Region 3 fixed-satellite service which has been notified to the Bureau, brought into use and the relevant information as described in the Annex to Resolution 49 (Rev.WRC-2000) have been received by the Bureau before 5 July 2003.
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