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Rules concerning

ARTICLE  21 of the RR

21.11

1
When the agreement of an administration concerned is not obtained, the assignment is not in conformity with the Radio Regulations. In order to identify the admini​strations concerned, the Bureau shall calculate a nominal contour based in all azimuths on the limits specified under No. 21.8 and compare it with the appropriate contour resulting from the notified e.i.r.p. and the antenna diagram. In any azimuth where the second contour exceeds the first one, an agreement under this provision is required with any administration having a territory which lies within the contour. The communication to the Bureau of the agreement of this administration is required for the formulation of a favourable Finding under No. 11.31.

2
In accordance with this provision, any frequency assignment having an e.i.r.p. that exceeds the limits by more than 10 dB will receive an unfavourable Finding under No. 11.31.

21.14

Elevation angles lower than 3° would create a high value of the e.i.r.p. towards the horizon. The Board concluded that this provision is to be used together with Section III of Article 21. This means the following:

Irrespective of the e.i.r.p. of the earth station, an elevation angle lower than 3° is subject to the agreement of the administrations concerned. In the case of receiving earth stations, to identify the administrations concerned, a nominal coordination contour is drawn at a 3° elevation angle and compared with the contour for the notified elevation angle. In any azimuth where the second contour exceeds the first one, an agreement under this provision is required with any administration having a territory which lies within the coordination area. The Bureau shall formulate a favourable Finding under No. 11.31 only when it is informed of the formal agreement of these administrations.

21.16

Application of power flux-density (PFD) limits to steerable beams

1
Use of steerable beams is becoming widespread. PFD values produced by assignments in steerable beams often exceed the applicable hard PFD limits for some or all positions of those beams. In these cases, administrations tend to state that PFD limits will be met and sometimes provide appropriate technical description as to how it would be done.

2
For the purpose of transparency and to set an upper limit on the acceptable extent of the PFD control and avoid subjectivity in the evaluation of the PFD control method, the Board concluded that until the time that a relevant ITU-R Recommendation is available, the following Rule will apply on a provisional basis.

3
In cases where frequency assignments in steerable beams of a satellite network exceed the applicable hard PFD limits, the Bureau will establish a favourable Finding only if:

a)
there is at least one position of the steerable beam where the applicable PFD limits are met without any reduction of the notified power density; and
b)
the administration states that the applicable PFD limits will be met by applying a method, the description of which should be submitted to the Bureau. One possible example of such a method is described in the Annex to this Rule.

ANNEX  1

Method to be applied to meet the regulatory PFD limits
when steerable beams are used

Where steerable beams are used in satellite networks, operational measures may be needed to adjust space station transmit power density so that the applicable regulatory PFD limits for specific beam positions are met. In such cases, administrations may apply the following method for each specific steerable beam position and for each assignment in such beam:

Step 1:
For a specific beam position, produce a plot of beam gain contours on a map of the Earth that shows equal elevation lines.

Step 2:
Using the notified power density of the particular assignment, determine if PFD produced at beam peak or any other point on the Earth exceeds the applicable PFD limits. If so, determine the maximum amount of PFD excess (i.e. find the point with largest excess over the limit).

Step 3:
Adjust, i.e. reduce, the operational power density of the assignment by at least the maximum amount determined in Step 2 above, so that PFD produced on any point on the Earth meets the applicable PFD limit.

For non-GSO satellites in elliptical orbits, its distance towards points on the Earth also changes as the satellite travels along the orbit. To find the maximum amount of PFD excess in this case, Steps 1 and 2 above need to be repeated for various orbital positions of the satellite.

The application of this method is illustrated in the following example. Assume that the steerable beam is positioned as shown in the figure below.
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The beam peak is at point A and its elevation angle can be computed using geometrical methods. The –3 dB contour touches the 10( elevation line at point B, and the – 4 dB contour touches the 5( elevation line at point C. For these points, PFD values, the applicable PFD limits and the excess over the limits (if any) are given in the Table below. Values are for frequencies above 15 GHz and the reference bandwidth is 1 MHz. The data in the Table show that at this particular steerable beam position it is necessary to reduce the notified power density by 2 dB to meet the regulatory PFD limit.

Beam name:  AAR
Emission:  11M7G7W--
Notified power density:  –55.7 dB(W/Hz)
	
	
	Point A
	Point B
	Point C

	Notified power density per Hz (dB(W/Hz))
	–55.7

	Notified power density per 1 MHz (dB(W/MHz))
	4.3

	Antenna gain towards a point (dBi)
	50.0
	47.0
	46.0

	e.i.r.p. towards a point (dB(W/1 MHz))
	54.3
	51.3
	50.3

	Path length (km)
	39 532
	40 584
	41 125

	Spreading loss (dB)
	162.9
	163.2
	163.3

	PFD produced at a point (dB(W/(m2 · 1 MHz)))
	–108.6
	–111.9
	–113.0

	21.16 PFD limit at a point (dB(W/(m2 · 1 MHz)))
	–108.5
	–112.5
	–115.0

	Excess over the PFD limit (dB)
	–
	0.6
	2.0

	Required reduction of power density to meet the limit (dB)
	2.0

	Maximum power density to be used at this beam position (dB(W/Hz))
	–57.7
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