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ANNEX  3

Method for determining the limiting interfering power flux-density at
the edge of a broadcasting-satellite service area in the frequency
bands 11.7-12.2 GHz (in Region 3), 11.7-12.5 GHz (in Region 1)
and 12.2-12.7 GHz (in Region 2) and for calculating the power
flux-density produced there by a terrestrial station, or a 
transmitting earth station in the fixed-satellite service 
in the band 12.5-12.7 GHz
1
General

1.1
This Annex describes a method of calculating the interference potential from terrestrial transmitters or transmitting earth stations in the fixed-satellite service to broadcasting-satellite receivers.

1.2
The method is in two parts:

a)
the calculation of the maximum permissible interfering power flux-density at the edge of the broadcasting-satellite service area concerned;

b)
the calculation of the likely power flux-density produced at any point on the edge of the service area by the terrestrial transmitter or the transmitting earth station in the fixed‑satellite service of another administration.

1.3
The interference potential of the terrestrial transmitters or the transmitting earth stations in the fixed-satellite service must be considered case by case; the power flux-density produced by each terrestrial transmitter or transmitting earth station is compared to the limiting power flux-density at any point on the edge of the service area of a broadcasting-satellite station of another administration. If, for a given transmitter, the value of the power flux-density produced is lower than the value of the limiting power flux-density at any point on the edge of the service area, the interference caused to the broadcasting-satellite service by this transmitter is considered to be lower than the permissible value and no coordination is required between administrations before the terrestrial station or the transmitting earth station is brought into use. Where this is not the case, coordination and more precise calculations derived from a mutually agreed basis are necessary.

1.4
It is emphasized that, should the calculation described in this Annex indicate that the maximum permissible power flux-density is exceeded, it does not necessarily preclude the introduction of the terrestrial or the fixed-satellite service since the calculations are necessarily based on worst-case assumptions for:

a)
the nature of the terrain of the interference path;

b)
the off-beam discrimination on the broadcasting-satellite receiving installations;

c)
the necessary protection ratios for the broadcasting-satellite service;

d)
the type of reception in the broadcasting-satellite service, i.e., assuming individual reception, this being more critical than community reception for the angles of elevation concerned;

e)
the value of power flux-density to be protected in the broadcasting-satellite service;

f)
the propagation conditions between the interfering station or earth station and the broadcasting-satellite service area.

2
Limit of power flux-density

2.1
General

The limiting power flux-density not to be exceeded at the edge of the service area in order to protect the broadcasting-satellite service of an administration is given by the formula:





F    F0  –  R    D    P
(1)

where:

F 
the maximum permissible interfering power flux-density (dB(W/m2)) within the necessary bandwidth of the broadcasting-satellite;

F0 
the wanted power flux-density (dB(W/m2)) at the edge of the service area;

R 
the protection ratio (dB) between the wanted and interfering signals;

D 
angular discrimination (dB) provided by the radiation pattern of the broad​casting-satellite receiver antenna;

P 
polarization discrimination (dB) between the wanted and interfering signals.

2.2
Wanted power flux-density (F0)

The value of F0 is equal to:
For the Regions 1 and 3 Plan and List (WRC‑2000), and digital assignments in the Region 2 Plan:

a)
–108 dB(W/m2) in 27 MHz for service areas in Regions 1 and 3, and
b)
–115 dB(W/m2) in 24 MHz, as well as in 27 MHz with respect to the cases mentioned in the footnote to Section 3.8 of Annex 5 concerning the necessary bandwidth in Region 2.

For the analogue BSS assignments in the Region 2 Plan:

– 107 dB(W/m2) for 24 MHz, as well as for 27 MHz with respect to the cases mentioned in the footnote to Section 3.8 of Annex 5 concerning the necessary bandwidth in Region 2.

2.3
Protection ratio (R)
2.3.1
For digital BSS assignments, the single entry protection ratio is equal to 30 dB.
2.3.2
For the analogue BSS assignments in the Region 2 Plan and for BSS assignments in the Regions 1 and 3 Plan and List which have been notified in conformity with the Plans and List of AP30 and brought into use, and for which the date of bringing into use has been confirmed to the Bureau before [9 June 2003], the single entry protection ratio against all types of transmissions, with the exception of amplitude-modulation multichannel television systems, is 35 dB for carrier frequency differences between the wanted and interfering signals of up to  10 MHz, decreasing linearly from 35 dB to 0 dB for carrier frequency differences between 10 MHz and 35 MHz, and is 0 dB for frequency differences in excess of 35 MHz (see Fig. 1). For amplitude-modulation multichannel television systems which produce high peaks of power flux‑density spread over a wide range of their necessary bandwidth, the protection ratio R is 35 dB and is independent of the carrier frequency difference.
2.3.3
The carrier frequency difference should be determined by reference to the frequency assignments in the broadcasting-satellite Plan or, in the case of assignments not contained within a plan, by reference to the characteristics of the proposed or operational system.
2.3.4
A signal from a terrestrial station or a transmitting earth station in the fixed-satellite service should be considered only if its necessary bandwidth overlaps the necessary bandwidth of the broadcasting-satellite assignment.
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2.4
Angular discrimination (D)

Regions 1 and 3:



	
	
	

	
	
	

	
	
	

	
	
	




2.4.1
The value of D to be assumed in equation (1) is derived from the following equations:



D = 0.0025((d/()*()2
dB
for    0°
< ( < (m


D = Gmax ( (29 ( 25 log((r))
dB
for    (m
< ( < (r


D = Gmax ( (29 ( 25 log(())
dB
for    (r

< ( < 14.45°



D = Gmax
dB
for    14.45°
< (
where:


( :
the angle of elevation for the broadcasting-satellite system


(m =
((/d)((Gmax ( G1)/(0.0025))(0.5) degrees

(r =
95((/d) degrees

Gmax =
35.5 dB 

G1 =
29 ( 25 log(r dB


d =
60 cm


(:
the wavelength in centimetres at [12.2] GHz.

Region 2:

2.4.2
For the digital BSS assignments in the Region 2 Plan the value of D to be assumed in equation (1) is derived from the following equations:


D = 0.0025((d/()*()2
dB
for    0°
< ( < (m


D = Gmax ( (29 ( 25 log((r))
dB
for    (m
< ( < (r


D = Gmax ( (29 ( 25 log(())
dB
for    (r
< ( < 14.45°



D = Gmax
dB
for    14.45°
< (
where:


( :
the angle of elevation for the broadcasting-satellite system


(m =
((/d)((Gmax ( G1)/(0.0025))(0.5) degrees

(r =
95((/d) degrees

Gmax =
35.5 dB 

G1 =
29 ( 25 log(r dB


d =
45 cm


(:
wavelength in centimetres at [12.2] GHz.

2.4.3
For the analogue BSS assignments in the Region 2 Plan D in dB should be derived from the expression (3) below where ( is the elevation angle for the proposed or operational broadcasting-satellite system for the broadcasting-satellite service area concerned.

NOTE 1 – If more than one value of  is specified for a particular service area, the appropriate value of  should be used for each section of the edge of the service area under consideration.

	D    0
dB
	

for    0°



    0.43°
	(3)

	D    4.15 2
dB
	

for    0.43°

    1.92°
	

	D    8.24    25 log 
d
	

for    1.92°

    25°
	

	D    43.2
dB
	

for





  
  25°
	


NOTE 2 – For the graphical determination of D, when calculated by equation (3) above, see Fig. 3.

2.5
Polarization discrimination (P)

The value of P is equal to:

a)
3 dB when the interfering service uses linear polarization and the broadcasting-satellite service uses circular polarization or vice versa;

b)
0 dB when the interfering service and the broadcasting-satellite service both use circular or both use linear polarization.
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3
Power flux-density produced by a terrestrial station or a transmitting earth station (Fp)

The power flux-density Fp (dB(W/m2)) produced at any point on the edge of the service area by the terrestrial station or the transmitting earth station is determined from the following formula:





Fp  =  E  –  A  +  [43]
(4)

where:

E 
the equivalent isotropically radiated power (dBW) of the terrestrial station or the transmitting earth station in the direction of the point concerned on the edge of the service area;

A 
the total path loss (dB);
Constant of [43] dB: the gain of a 1 m2 aperture antenna at [12.2] GHz.

3.1
Evaluation of path loss A for a terrestrial station or a transmitting earth station at  the edge of the service area of the broadcasting satellite






















This section provides the propagation model to use for determining the minimum path loss between the interfering terrestrial transmitter or transmitting earth station and the edge of the BSS service area. The calculations assume a frequency of [12.2] GHz for the interfering signal. References are made to the appropriate sections of Appendix 7 that describe the model in more detail.

3.1.1
Propagation Mode 1 (Appendix 7: § 4 , § 1 of Annex 1, § 3 of Annex 1) 

3.1.1.1
Ducting model

Distance-independent part of the losses (dB) for ducting

For BSS earth stations, no additional protection can be assumed to be available from the earth station horizon elevation angle, i.e. Ah, the total site shielding attenuation, is 0 dB.

Reduction in attenuation arising from direct coupling into oversea ducts (dB):
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where dc (km) is the distance from a land-based earth station to the coast in the direction being considered. dc is zero in other circumstances.

Distance-independent part of the losses (dB) for ducting:
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Distance-dependent part of the losses (dB) for ducting

Specific attenuation due to gaseous absorption (dB/km):
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where:


dt:
aggregate land distance, Zone A1 + Zone A2, along the path (km)

di:
path length considered, it lies within the range between a minimum calculated distance and a maximum calculated distance, which are given in § 4.2 and 4.3 of Appendix 7 (km).

Values for zone-dependent parameters:
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where:

dlm:
longest continuous inland distance, Zone A2, along the path considered (km).
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where:


dtm:
longest continuous land (i.e. inland + coastal) distance, Zone A1 + Zone A2 along the path considered (km).

(1 limited to (1 ( 1.
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where ζr is given in § 4.1 of Appendix 7.

Path-dependent incidence of ducting, β, and the related parameter, Γ1:

Time dependency of the path loss:





( = (e · (1 · (2 · (4
where βe is given in § 4.1 of Appendix 7.
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The correction factor, C2i (dB) is given by (see equation (52) in Annex 1 to Appendix 7):
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where Z(f) is given in § 4.4 of Appendix 7. At distances greater than 375 km the value of the correction factor C2i to be applied is the value of C2i at the 375 km distance.

Distance-dependent part of the losses (dB) for ducting:
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where p is the maximum percentage of time for which the permissible interference power may be exceeded.

Attenuation due to ducting: 
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3.1.1.2
For the tropospheric scatter model

Distance-independent part of the losses (dB) for tropospheric scatter
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where:


εh:
earth station horizon elevation angle (degrees)


No:
path centre sea level surface refractivity (§ 4.1 in the main body of Appendix 7).
Distance-dependent part of the losses (dB) for tropospheric scatter
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where ζ is the latitude of the earth station’s location (degrees).

Total attenuation due to tropospheric scatter: 
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Path loss for Mode 1:





Amode1 = Min(Aduct, Atrop)
Reasons:
APT supports to maintain Annex 3 of Appendix 30 with appropriate revisions of the BSS parameters to reflect changes made to the technical parameters in the Plans.
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