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(A) The directional gain shall be calculated
as the sum of 10 log (number of array ele-
ments or staves) plus the directional gain of
the element or stave having the highest
gain.

(B) A lower value for the directional gain
than that calculated in paragraph
(©)()(ii)(A) of this section will be accepted if
sufficient evidence is presented, e.g., due to
shading of the array or coherence loss in the
beamforming.

(iii) If a transmitter employs an antenna
that operates simultaneously on multiple di-
rectional beams using the same or different
frequency channels, the power supplied to
each emission beam is subject to the power
limit specified in paragraph (c)(2)(ii) of this
section. If transmitted beams overlap, the
power shall be reduced to ensure that their
aggregate power does not exceed the limit
specified in paragraph (c)(2)(ii) of this sec-
tion. In addition, the aggregate power trans-
mitted simultaneously on all beams shall
not exceed the limit specified in paragraph
(€)(2)(ii) of this section by more than 8 dB.

(iv) Transmitters that emit a single direc-
tional beam shall operate under the provi-
sions of paragraph (c)(1) of this section.

(d) In any 100 kHz bandwidth outside the
frequency band in which the spread spectrum
or digitally modulated intentional radiator
is operating, the radio frequency power that
is produced by the intentional radiator shall
be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the
highest level of the desired power, based on
either an RF conducted or a radiated meas-
urement, provided the transmitter dem-
onstrates compliance with the peak con-
ducted power limits. If the transmitter com-
plies with the conducted power limits based
on the use of RMS averaging over a time in-
terval, as permitted under paragraph (b)(3) of
this section, the attenuation required under
this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits
specified in §15.209(a) is not required. In addi-
tion, radiated emissions which fall in the re-
stricted bands, as defined in §15.205(a), must
also comply with the radiated emission lim-
its specified in §15.209(a) (see §15.205(c)).

(e) For digitally modulated systems, the
power spectral density conducted from the
intentional radiator to the antenna shall not
be greater than 8 dBm in any 3 kHz band dur-
ing any time interval of continuous trans-
mission. This power spectral density shall be
determined in accordance with the provi-
sions of paragraph (b) of this section. The
same method of determining the conducted
output power shall be used to determine the
power spectral density.

(i) Systems operating under the provisions
of this section shall be operated in a manner
that ensures that the public is not exposed
to radio frequency energy levels in excess of
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the Commission’s guidelines. See §1.1307(b)(1)
of this chapter.

§15.249 Operation within the bands
902-928 MHz, 2400-2483.5 MHz,
5725-5875 MHZ, and 24.0-24.25 GHz.

(a) Except as provided in paragraph
(b) of this section, the field strength of
emissions from intentional radiators
operated within these frequency bands
shall comply with the following:

Field Field
strength of strength of
Fundamental frequency fundamental | harmonics
(millivolts/ (microvolts/

meter) meter)
902-928 MHz 50 500
2400-2483.5 MHz 50 500
5725-5875 MHz .. 50 500
24.0-24.25 GHz ...... 250 2500

(b) Fixed, point-to-point operation as
referred to in this paragraph shall be
limited to systems employing a fixed
transmitter transmitting to a fixed re-
mote location. Point-to-multipoint
systems, omnidirectional applications,
and multiple co-located intentional ra-
diators transmitting the same informa-
tion are not allowed. Fixed, point-to-
point operation is permitted in the
24.05-24.25 GHz band subject to the fol-
lowing conditions:

(1) The field strength of emissions in
this band shall not exceed 2500
millivolts/meter.

(2) The frequency tolerance of the
carrier signal shall be maintained
within 20.001% of the operating fre-
quency over a temperature variation of
-20 degrees to +50 degrees C at normal
supply voltage, and for a variation in
the primary supply voltage from 85%
to 115% of the rated supply voltage at
a temperature of 20 degrees C. For bat-
tery operated equipment, the equip-
ment tests shall be performed using a
new battery.

(3) Antenna gain must be at least 33
dBi. Alternatively, the main lobe
beamwidth must not exceed 3.5 degrees.
The beamwidth limit shall apply to
both the azimuth and elevation planes.
At antenna gains over 33 dBi or
beamwidths narrower than 3.5 degrees,
power must be reduced to ensure that
the field strength does not exceed 2500
millivolts/meter.

(c) Field strength limits are specified
at a distance of 3 meters.
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(d) Emissions radiated outside of the
specified frequency bands, except for
harmonics, shall be attenuated by at
least 50 dB below the level of the funda-
mental or to the general radiated emis-
sion limits in §15.209, whichever is the
lesser attenuation.

(e) As shown in §15.35(b), for fre-
quencies above 1000 MHz, the field
strength limits in paragraphs (a) and
(b) of this section are based on average
limits. However, the peak field
strength of any emission shall not ex-
ceed the maximum permitted average
limits specified above by more than 20
dB under any condition of modulation.
For point-to-point operation under
paragraph (b) of this section, the peak
field strength shall not exceed 2500
millivolts/meter at 3 meters along the
antenna azimuth.

(f) Parties considering the manufac-
ture, importation, marketing or oper-
ation of equipment under this section
should also note the requirement in
§15.37(d).

[54 FR 17714, Apr. 25, 1989, as amended at 55
FR 25095, June 20, 1990; 67 FR 1625, Jan. 14,
2002]

§15.251 Operation within the bands
2.9-3.26 GHz, 3.267-3.332 GHz, 3.339-
3.3458 GHz, and 3.358-3.6 GHz.

(a) Operation under the provisions of
this section is limited to automatic ve-
hicle identification systems (AVIS)
which use swept frequency techniques
for the purpose of automatically iden-
tifying transportation vehicles.

(b) The field strength anywhere with-
in the frequency range swept by the
signal shall not exceed 3000 microvolts/
meter/MHz at 3 meters in any direc-
tion. Further, an AVIS, when in its op-
erating position, shall not produce a
field strength greater than 400
microvolts/meter/MHz at 3 meters in
any direction within £10 degrees of the
horizontal plane. In addition to the
provisions of §15.205, the field strength
of radiated emissions outside the fre-
quency range swept by the signal shall
be limited to a maximum of 100
microvolts/meter/MHz at 3 meters,
measured from 30 MHz to 20 GHz for
the complete system. The emission
limits in this paragraph are based on
measurement instrumentation employ-
ing an average detector. The provisions
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in §15.35 for limiting peak emissions
apply.

() The minimum sweep repetition
rate of the signal shall not be lower
than 4000 sweeps per second, and the
maximum sweep repetition rate of the
signal shall not exceed 50,000 sweeps
per second.

(d) An AVIS shall employ a horn an-
tenna or other comparable directional
antenna for signal emission.

(e) Provision shall be made so that
signal emission from the AVIS shall
occur only when the vehicle to be iden-
tified is within the radiated field of the
system.

(f) In addition to the labelling re-
quirements in §15.19(a), the label at-
tached to the AVIS transmitter shall
contain a third statement regarding
operational conditions, as follows:

* * * and, (3) during use this device (the
antenna) may not be pointed within +** de-
grees of the horizontal plane.

The double asterisks in condition three
(**) shall be replaced by the responsible
party with the angular pointing re-
striction necessary to meet the hori-
zontal emission limit specified in para-
graph (b).

(g) In addition to the information re-
quired in subpart J of part 2, the appli-
cation for certification shall contain:

(1) Measurements of field strength
per MHz along with the intermediate
frequency of the spectrum analyzer or
equivalent measuring receiver;

(2) The angular separation between
the direction at which maximum field
strength occurs and the direction at
which the field strength is reduced to
400 microvolts/meter/MHz at 3 meters;

(3) A photograph of the spectrum an-
alyzer display showing the entire swept
frequency signal and a calibrated scale
for the vertical and horizontal axes;
the spectrum analyzer settings that
were used shall be labelled on the pho-
tograph; and,

(4) The results of the frequency
search for spurious and sideband emis-
sions from 30 MHz to 20 GHz, exclusive
of the swept frequency band, with the
measuring instrument as close as pos-
sible to the unit under test.

[54 FR 17714, Apr. 25, 1989; 54 FR 32340, Aug.
7, 1989]
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