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(2) 115+0.5 (d–5) dB (W/m2) in any 1 MHz
band for angles of arrival d (in degrees) be-
tween 5 and 25 degrees above the horizontal
plane.

(3) 105 dB (W/m2) in any 1 MHz band for an-
gles of arrival between 25 and 90 degrees
above the horizontal plane.

§ 25.209 Antenna performance stand-
ards.

(a) The gain of any antenna to be em-
ployed in transmission from an earth
station in the fixed-satellite service
shall lie below the envelope defined
below:

(1) In the plane of the geostationary
satellite orbit as it appears at the par-
ticular earth station location:
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where Theta is the angle in degrees
from the axis of the main lobe, and dBi
refers to dB relative to an isotropic ra-
diator. For the purposes of this section,
the peak gain of an individual sidelobe
may not exceed the envelope defined
above for Theta between 1.0 and 7.0 de-
grees. For Theta greater than 7.0 de-
grees, the envelope may be exceeded by
no more than 10% of the sidelobes, pro-
vided no individual sidelobe exceeds
the gain envelope given above by more
than 3 dB.

(2) In all other directions, or in the
plane of the horizon including any out-
of-plane potential terrestrial inter-
ference paths:

Outside the main beam, the gain of
the antenna shall lie below the enve-
lope defined by:
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where Theta and dBi are defined above.
For the purposes of this section, the
envelope may be exceeded by no more
than 10% of the sidelobes provided no
individual sidelobe exceeds the gain en-
velope given above by more than 6 dB.
The region of the main reflector spill-
over energy is to be interpreted as a
single lobe and shall not exceed the en-
velope by more than 6 dB.

(b) The off-axis cross-polarization
gain of any antenna to be employed in
transmission from an earth station to
a space station in the domestic fixed-
satellite service shall be defined by:
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(c) Earth station antennas licensed
for reception of radio transmissions
from a space station in the fixed-sat-
ellite service are protected from radio
interference caused by other space sta-
tions only to the degree to which
harmful interference would not be ex-
pected to be caused to an earth station
employing an antenna conforming to
the referenced patterns defined in para-
graphs (a) and (b) of this section, and
protected from radio interference
caused by terrestrial radio transmit-
ters identified by the frequency coordi-
nation process only to the degree to
which harmful interference would not
be expected to be caused to an earth
station conforming to the reference
pattern defined in paragraph (a)(2) of
this section.

(d) The patterns specified in para-
graphs (a) and (b) of this section shall
apply to all new earth station antennas
initially authorized after February 15,
1985 and shall apply to all earth station
antennas after March 11, 1994.

(e) The operations of any earth sta-
tion with an antenna not conforming
to the standards of paragraphs (a) and
(b) of this section shall impose no limi-
tations upon the operation, location or
design of any terrestrial station, any
other earth station, or any space sta-
tion beyond those limitations that
would be expected to be imposed by an
earth station employing an antenna
conforming to the reference patterns
defined in paragraphs (a) and (b) of this
section.

(f) An earth station with an antenna
not conforming to the standards of
paragraphs (a) and (b) of this section
will be routinely authorized after Feb-
ruary 15, 1985 upon a finding by the
Commission that unacceptable levels
of interference will not be caused under
conditions of uniform 2° orbital
spacings. An earth station antenna ini-
tially authorized on or before Feburary
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15, 1985 will be authorized by the Com-
mission to continue to operate as long
as such operations are found not to
cause any unacceptable levels of adja-
cent satellite interference. In either
case, the Commission will impose ap-
propriate terms and conditions in its
authorization of such facilities and op-
erations.

(g) The antenna performance stand-
ards of small antennas operating in the
12/14 GHz band with diameters as small
as 1.2 meters starts at 1.25° instead of 1°
as stipulated in paragraph (a) of this
section.

[48 FR 40255, Sept. 6, 1983, as amended at 50
FR 2675, Jan. 18, 1985; 50 FR 39004, Sept. 26,
1985; 58 FR 13420, Mar. 11, 1993]

§ 25.210 Technical requirements for
space stations in the Fixed-Satellite
Service.

(a) All space stations in the Fixed-
Satellite Service used for domestic
service in the 4/6 GHz frequency band
shall:

(1) Use orthogonal linear polarization
with one of the planes defined by the
equatorial plane;

(2) Be designed so that the polariza-
tion sense of uplink transmissions is
opposite to that of downlink trans-
missions on the same transponder; and

(3) Shall be capable of switching po-
larization sense upon ground command.

(b) All space stations in the Fixed-
Satellite Service in the 20/30 GHz band
shall use either orthogonal linear or
orthogonal circular polarization. Those
space stations utilizing orthogonal lin-
ear polarization shall also comply with
paragraph (a) of this section.

(c) All space stations in the Fixed-
Satellite Service shall have a min-
imum capability to change transponder
saturation flux densities by ground
command in 4 dB steps over a range of
12 dB.

(d) All space stations in the Fixed
Satellite Service in the 20/30 GHz band
shall employ state-of-the-art full fre-
quency reuse either through the use of
orthogonal polarizations within the
same beam and/or through the use of
spatially independent beams.

(e) All space stations in the Fixed-
Satellite Service shall be designed to
derive the maximum capacity feasible
from the assigned orbital location. In

particular, space stations in the Fixed-
Satellite Service are required to em-
ploy state-of-the-art full frequency re-
use using both horizontal and vertical
polarization.

(f) For fixed-satellite space stations
providing domestic service, full fre-
quency re-use is defined as re-use of the
frequency bands by polarization dis-
crimination in both the uplink and
downlink directions using state-of-the-
art equipment and techniques.

(g) For fixed-satellite space stations
providing international service, full
frequency re-use is defined as follows:

(1) Satellites must employ polariza-
tion discrimination so that, through
the use of dual polarization, they shall
be able to reuse both the uplink and
downlink frequency band assignments.

(2) Satellites must be configured so
that all assigned frequencies (in both
polarizations) could be reused in beams
serving widely separate areas.

(h) [Reserved]
(i) Space station antennas in the

Fixed-Satellite Service must be de-
signed to provide a cross-polarization
isolation such that the ratio of the on
axis co-polar gain to the cross-polar
gain of the antenna in the assigned fre-
quency band shall be at least 30 dB
within its primary coverage area.

(j) Space stations to be operated in
the geostationary satellite orbit must
be:

(1) Designed with the capability of
being maintained in orbit within 0.05°
of their assigned orbital longitude,

(2) Maintained in orbit at their as-
signed orbital longitude within the lon-
gitudinal tolerance specified by the
Commission, and

(3) The Commission may authorize
operations at assigned orbital lon-
gitudes offset by 0.05° or multiples
thereof from the nominal orbital loca-
tion specified in the station authoriza-
tions.

(k) Antenna measurements of both
co-polarized and cross-polarized per-
formance must be made on all anten-
nas employed by space stations both
within the primary coverage area to fa-
cilitate coordination with other Com-
mission space station licensees and
outside the primary coverage area to
facilitate international frequency co-
ordination with other Administrations.
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