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dient Procedures Crculars describe the various
procedures or processes to be followed by the public when
dealing with Industry Canada. The informati on contained in
these circulars is subject to change without notice. It is
t herefore suggested that interested persons consult the
nearest district office of Industry Canada for additiona
details. Wiile every reasonable effort has been nade to
ensure accuracy, no warranty is expressed or inplied. As
wel |, these circulars have no status in |aw Additiona
copies of this or other circulars in the series are
avai l able fromany office of the Departnent.

Comrent s and suggestions may be directed to the follow ng
addr ess:

I ndust ry Canada

Radi o Regul atory Branch
300 Slater Street
Qtawa, Ontario

K1A 0C8

Attention: DOSS
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Principle

To specify the graphical data forms required to include with the
information required in effecting coordination of frequency assi gnnents
pl anned for operation in the space services.

Mandat e

The Departnent, in discharging its obligations under the Convention of the
I TU and the Regul ations, requires adherence to the provisions therein that
apply to the international coordination and notification of satellite networks
eligible for licensing in Canada.

Pol i cy

Before issuing a licence in accordance wi th the Radi ocomuni cati on Act,

the Departnent will ensure that donestic licensing requirenents as well as
dormestic and international coordination requirements have been net.

Pr ocedure

This procedure is in conpliance with the provisions of the | TU Radi o
Regul ati ons and neets the automated data capture and data digitization
requi renents of the Radi ocomrunication Bureau's (formerly the | FRB) Gaphic
I nterference Managenment System (A Ms), as specified in the IFRB Grcul ar-
letter No. 769, the basis for this docunent. This procedure is intended to
provi de gui dance regardi ng space station or earth station data, or both, that
need be specified in graphical form Subm ssion of inconplete fornms to the
Bureau woul d del ay the conpletion of the coordination/ notification process
that is conpul sory under the | TU Radi o Regul ati ons. Successful conpletion of
this process is a prerequisite for the registration of frequency assi gnnents
in the Master International Frequency Register (MFR) and thus their
protection fromharnful interference
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I nt roducti on

Appendi ces 3 and 4 of the Radio Regul ations stipulate that the follow ng
data shall be notified, as appropriate, in graphical form

a) the measured radi ation diagranms of earth station antennas;
b) the horizon elevation diagrans of earth stations;

c) the service areas of satellite networks;
d) the antenna gain contours of geostationary space stations;

e) the diagramof the antenna gain of geostationary space stations towards
the geostationary-satellite orbit; and
f) the antenna radi ation pattern of space stations.

The experience gained in using the Gaphic Interference Managenment System
(G M) for digitizing the diagrans submtted by adm nistrations pronpts the
following comrents regarding the rules that should be applied when preparing
the original graphical data.

1. Map Projections, Formats and Layout

1.1 In general, the A M pernits direct recognition of the projection and
digitizing of service areas and space stati on antenna gai n contours
presented on a map in the foll ow ng nost common projections:

a) orthonorphic (full or partial satellite view;

b) cylindrical equidistant (plate carrée);
c) Mercator;

d) cylindrical equal area (Lanbert); and, exceptionally,
e) equidistant conical with one standard parallel (Ptoleny). This

projection is suitable only for the Northern Heni sphere.

The individual projections can be recognized in particular by the form
and distribution of distances between the |ines of geographical |atitude.
Typi cal characteristics of these projections are illustrated in Figures 1
to 5 by neans of displaying two identical circular spot beans havi ng
different boresights.

Wien none of the above projections is suitable, an adm nistration nay

present any other projection. In such cases, as well as for the five
projections listed above, it is essential that the follow ng conditions
be net:

1.2 In order to ensure adequate recognition of a map in any projection, it is
necessary to present it with at least four lines of latitude and four
l'ines of longitude formng the geographical |ongitude/latitude graticule,
appropriately labelled.?

1.3 D agrans shoul d, wherever possible, be subnitted in A3 format (297 nm X
420 mm) to facilitate digitization, as |long as copying does not cause
undue distortion. Snaller diagrans are acceptable, but they should
preferably not be smaller than A4 format (210 nmx 297 nm). D agrans

Di agranms on whi ch the geographical longitude/latitude graticule is
repl aced by another coordinate reference system, for exanple, one in
whi ch the azimuth/elevation angles are referred to the sub-satellite
point, are not acceptable.
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1.4

1.5

2.1

2.2

larger than A3 format will be too big for the digitizing tablet used. In
addi tion, whenever possible, contours should be shown as conti nuous
lines. For antenna gain contours, there should be a clear indication of
their respective gain values relative to the maxi num gain.

Full or partial satellite view diagranms should be presented as the radi al
projection fromthe satellite at its nom nal geographi cal |ongitude on
the geostationary-satellite orbit onto a plane perpendicular to the axis
fromthe centre of the Earth to the satellite. In other words, the
centre of the circle representing the full satellite view of the Earth
known as the sub-satellite point, should have the nom nal geographica
longitude of the satellite. The geographical graticule should be drawn
for the above condition as it appears fromthe geostationary satellite.?
Wien the area of interest covers only a part of the Earth's surface, as
in the case of a spot beam a partial satellite view which covers not
much nore than the area containing the -20 dB antenna gain contour(s) is
preferable, in order to increase the size of the diagramfor easier
interpretation.

Geographic entities, such as coastlines and national frontiers,
originally shown on a diagramby the notifying adm nistration are
normal |y not processed by the system However, when the rel evant
diagrans are plotted by the systemafter being digitized, these entities,
as required, are added fromthe Radi ocomruni cati on Bureau world data
bank. 3

Space Station Antenna Gain Contours and Boresights

In the case of a space station aboard a geostationary satellite, the
space station antenna gain contours shall be plotted on a map of the
Earth's surface as isolines of the isotropic gain at least for -2, -4, -
6, -10 and -20 dB and at 10 dB intervals thereafter, as necessary,
relative to the maxi mum antenna gai n, when any of these contours is
located either totally or partially anywhere within the limt of
visibility of the Earth fromthe given geostationary satellite. Contours
beyond the linmt of visibility cannot be digitized, and in cases where
the -20 dB contour has not yet been reached (e.g., for antennas wth

gl obal coverage) a contour at the linmt of visibility and the relative
gai n data shoul d be given.

In the process of carrying out (delta T)/T and C/ | cal cul ations using the
space station antenna gain contours, the systemperforns an autonatic
interpolation of the gain for points between the contours in reference to
t he boresights, which are not required under the said Appendices.
Administrations are invited to present the diagrans with the boresights
and their associated antenna gains. The antenna gain, at |east at one
boresi ght, should correspond to the maxi mumisotropic gain. |If the gain
at other boresights is |lower than the maxi numgain, the gain at these

Di agrans on which all lines representing geographical |atitude are
strictly straight lines are not acceptabl e, because the projection is
froma viewpoint in infinity and consequently, shows the contours on a
part of the Earth which is not visible fromthe satellite.

The tracing of borders does not inply any I TU position with respect to
the status of a country or geographical area, or official |TU recognition
of these borders.
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2.3

2.4

3.1

4.1

4.2

boresi ghts should be indicated in reference to the maxi num antenna gain
in the same way as for the contours.

When the boresights are not provided by admnistrations, they will be
estimated by the Bureau before the selection of an appropriate
interpolation nethod. 1In the case of conplex fornms of the space station
antenna gain contours, the Bureau nmay need to create additiona

"boresi ghts" having certain geonetrical rather than electrical properties
for increasing the accuracy of the gain interpolation nethod.

In the case of conplex gain contours produced by a phased array of

mul tifeed antennas used to service two or nore separated service areas
simul taneously, it would be preferable to present sets of antenna gain
contours as separate beans for each service area.

The digitizing process filters out errors introduced by the inevitable
smal | departures when noving the cursor along the contours. However, any
crossing of contours would disable the autonatic gain interpolation
between the contours used in (delta T)/T and 1 calculations and i s not
permtted. Therefore, it is recommended that the originals of the
antenna gain contours be presented on a sufficient scale to ensure that
the cl osest contours will be visibly separated by at |east 1 mm

Servi ce Areas

The requirenments for digitizing service areas are the same as for antenna
gain contours. |In the case of a service area defined only by country or
series of countries, the service area is either recalled fromthe

Radi ocormuni cati on Bureau world data bank or digitized fromthe best
currently available nmap and then stored in a library for later use. A
service area defined by discrete points such as |ocations of given earth
stations or test points (with, in either case, their geographica
coordinates) is processed either by entering the nunerical val ues
directly or by digitizing the geographical positions. Wen the service
area does not fall into either of these two categories, it is to be
shown as a closed contour or contours on a recogni zable map. One nap
shoul d not contain nore than two service areas.

D agram of Antenna Radi ati on Towards the CGeostationary-Satellite Obit

Appendi ces 3 and 4 of the Radi o Regul ations stipulate indication (when
appropriate) of the gain of a space station antenna in the direction of
those parts of the geostationary satellite orbit which are not obstructed
by the Earth, by nmeans of a di agram show ng estinmated antenna gain versus
orbit |ongitude.

This information shoul d be presented as an orthogonal x-y diagram where

the orbit longitude is shown on the x-axis with the Iength of 360 degrees
and the antenna gain, in dB, on the y-axis. Both axes should be regul ar

and linear, and in neither case should the axis be foreshortened (See

Fi gure 6).

In the process of digitizing the gain versus orbit |ongitude, the system
perfornms an automatic validation for the |ongitudinal zone correspondi ng
to the part of the orbit obstructed by the Earth and bl ocks any data
entry within this segnent. Therefore, it is essential to obtain the
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5.1

respective diagrans with adequate accuracy in narking the obstructed
zone.

The limts of the obstructed |ongitudinal zone are |ocated + 162.6
degrees fromthe nomnal orbital position of the space station

Provi sion of the two values of antenna gain for the points where the gain
curve intersects the linmts of the obstructed zone is recomnmended. Note
also that the gain values at the two extrenmes of the x-axis on the

di agram shoul d be identical.

Hori zon El evation Diagrans of Earth Stations

The horizon el evation informati on should be presented as an orthogonal x-
y diagram where the azimuth around the earth station is shown on the x-
axis in the range fromO to 360 degrees with reference to true North and
the el evation angle, in degrees, with reference to the horizontal plane
on the y-axis. Both axes should be regular and linear, and in neither
case should the axis be foreshortened (see Figure 7).
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Figure 1
O thonorphic projection (Full satellite view
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Figure 2
Cylindrical equidistant projection (Plate carrée)
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Figure 3
Mer cat or projection
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Figure 4
Cylindrical equal area projection (Lanbert)
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Figure 5
Equi di stant coni cal projection (Ptol eny)
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Figure 6
D agram of antenna radi ati on towards the geostati onary-satellite orbit
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Figure 7
Hori zon el evati on di agramof an earth station
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