Antenna Characteristics & RF Power Limits

The Antenna Patterns Utilized will be per part 74.641 and 101.115 attached. The heights will be
variable but in no event will exceed 6.1 meters above an existing structure.

§74.641 Antenna systems.

(a) For fixed stations operating above 2025 MHz, the following standards apply:

(1) Fixed TV broadcast auxiliary stations shall use directional antennas that meet the
performance standards indicated in the following table. Upon adequate showing of need to serve
a larger sector, or more than a single sector, greater beamwidth or multiple antennas may be
authorized. Applicants shall request, and authorization for stations in this service will specify, the
polarization of each transmitted signal. Booster station antennas having narrower beamwidths
and reduced sidelobe radiation may be required in congested areas, or to resolve interference
problems.

(1) Stations must employ an antenna that meets the performance standards for Category B. In
areas subject to frequency congestion, where proposed facilities would be precluded by
continued use of a Category B antenna, a Category A antenna must be employed. The
Commission may require the use of a high performance antenna where interference problems can
be resolved by the use of such antennas.

(i1) Licensees shall comply with the antenna standards table shown in this paragraph in the
following manner:

(A) With either the maximum beamwith to 3 dB points requirement or with the minimum
antenna gain requirement; and

(B) With the minimum radiation suppression to angle requirement.

Antenna Standards

Minimum radiation suppression to angle

Max@mum . in degrees from centerline of main beam

Frequency beamw@th t10 3 | Minimum in decibels
(MHz) Category dB points antenna o [10° 115° [20° | 30° 1 100° [ 120°

(included angle in | gain (dbi)
degrees) to | to | to | to to to to

10° | 15° | 20° | 30° | 100° | 140° | 180°
1,990 to A 5.0 n/a| 12| 18| 22| 25 29 33 39
2,110 B 8.0 n/a| 5| 18| 20/ 20 25 28 36
6.875 to A 1.5 n/al 26/ 29| 32| 34 38 41 49



7,125 B 2.0 n/a, 21| 25| 29 32/ 35 39, 45
12,700 to A 1.0 n/a, 23| 28 35 39| 41 42, 50
13,250 B 2.0 n/a| 20 25 28 30 32 37 47
17,700 to A 2.2 380 25 29 33| 36| 42| 55 55
19,700 B 2.2 38/ 20| 24 28 32| 35 36/ 36

'If a licensee chooses to show compliance using maximum beamwith to 3 dB points, the
beamwidth limit shall apply in both the azimuth and the elevation planes.

(2) New periscope antenna systems will be authorized upon a certification that the radiation, in a
horizontal plane, from an illuminating antenna and reflector combination meets or exceeds the
antenna standards of this section. This provision similarly applies to passive repeaters employed
to redirect or repeat the signal from a station's directional antenna system.

(3) The choice of receiving antennas is left to the discretion of the licensee. However, licensees
will not be protected from interference which results from the use of antennas with poorer
performance than identified in the table of this section.

(4) [Reserved]
(5) Pickup stations are not subject to the performance standards herein stated.

(b) All fixed stations are to use antenna systems in conformance with the standards of this
section. TV auxiliary broadcast stations are considered to be located in an area subject to
frequency congestion and must employ a Category A antenna when:

(1) A showing by an applicant of a new TV auxiliary broadcast station or Cable Television Relay
Service (CARS) station, which shares the 12.7-13.20 GHz band with TV auxiliary broadcast,
indicates that use of a category B antenna limits a proposed project because of interference, and

(2) That use of a category A antenna will remedy the interference thus allowing the project to be
realized.

(c) As an exception to the provisions of this section, the FCC may approve requests for use of
periscope antenna systems where a persuasive showing is made that no frequency conflicts exist
in the area of proposed use. Such approvals shall be conditioned to a standard antenna as
required in paragraph (a) of this section when an applicant of a new TV auxiliary broadcast or
Cable Television Relay station indicates that the use of the existing antenna system will cause
interference and the use of a category A or B antenna will remedy the interference.

(d) As a further exception to the provision of paragraph (a) of this section, the Commission may
approve antenna systems not conforming to the technical standards where a persuasive showing

1s made that:

(1) Indicates in detail why an antenna system complying with the requirements of paragraph (a)



of this section cannot be installed, and

(2) Includes a statement indicating that frequency coordination as required in §74.604 (a) was
accomplished.

101.115 Directional antennas.

(a) Unless otherwise authorized upon specific request by the applicant, each station authorized
under the rules of this part must employ a directional antenna adjusted with the center of the
major lobe of radiation in the horizontal plane directed toward the receiving station with which it
communicates: provided, however, where a station communicates with more than one point, a
multi- or omni-directional antenna may be authorized if necessary. New Periscope antenna
systems will not, under ordinary circumstances, be authorized.

(b) Fixed stations (other than temporary fixed stations and DEMS nodal stations) operating at
932.5 MHz or higher must employ transmitting and receiving antennas (excluding second
receiving antennas for operations such as space diversity) meeting the appropriate performance
Standard A indicated below, except that in areas not subject to frequency congestion, antennas
meeting performance Standard B may be used, subject to the requirements set forth in paragraph
(d) of this section. For frequencies with a Standard B1 and a Standard B2, in order to comply
with Standard B an antenna must fully meet either Standard B1 or Standard B2. Licensees shall
comply with the antenna standards table shown in this paragraph in the following manner:

(1) With either the maximum beamwidth to 3 dB points requirement or with the minimum
antenna gain requirement; and

(2) With the minimum radiation suppression to angle requirement.

Antenna Standards

Minimum radiation suppression to angle

Max@mum o in degrees from centerline of main beam
Frequency beamw@th tlo 3 | Minimum in decibels
(MHz) Category|  dB points antenna 10° [15° [20° | 30° 1100° | 140°
(included angle | gain (dbi) | 5° ¢ . A ¢ . ¢

in degrees o| 10 N N 0 N 0
grees) tol0 15°120° |30° | 100° | 140° | 180°
932.5t0 935 |A 14.0 n/a| n/al] 6 11| 14 17 20 24
B 20.0 n/al| n/al n/a 6/ 10 13 15 20
941.5t0 944 A 14.0 n/a| n/a|] 6 11| 14 17 20 24
B 20.0 n/a, n/a| n/a|] 6 10 13 15 20
952 to 960*° A 14.0 n/al n/a 6 11 14 17/ 20 24
B 20.0 n/al n/al n/a|] 6/ 10 13 15 20

1,850 to A 5.0 n/a.  12] 18| 22| 25/ 29/ 33 39



2,500*

| |

| B | 8.0/ n/a. 5/ 18 20 20 25 28 36
ot ‘A ‘ 2.7‘ 36‘ 23‘ 29‘ 33‘ 36‘ 42‘ 55‘ 55
| B | 2.7 36| 20 24 28 32| 32 32| 32
| B | 22 38 21 25/ 29 32| 35 39 45
20220 ‘A ‘ 2.2‘ 38‘ 25‘ 29‘ 33‘ 36‘ 42‘ 55‘ 55
| Bl | 22 38 21 25/ 29 32| 35 39 45
| B2 | 4.1 320 15 20 23 28 29 60 60
6,525 to ‘A ‘ 22‘ 38‘ 25‘ 29‘ 33‘ 36‘ 42‘ 55‘ 55
6,875 '

| Bl | 22 38/ 21| 25 29 320 35 39 45
| B2 | 4.1 320 15 20 23] 28 29 60 60
0,875 to ‘A ‘ 22‘ 38‘ 25‘ 29‘ 33‘ 36‘ 42‘ 55‘ 55
7,125 '

| Bl | 22| 38 21| 25 29 32| 35 39 45
| B2 | 4.1 32/ 15| 200 23| 28 29 60 60
20O A 3.5 335 18 24 28 32 35 55 55
| B | 3.5 335 17 24 28 32| 35 40 45
10,565 to

10.615 n/a 360 n/a| n/a| n/al n/a n/a| n/a] n/a n/a
}g’gggg}o n/a 3.5 34/ 20 24 28 32 35 36 36
I A 22 38 25 29 33 36 42| 55 55
| B | 3.5 335 17 24 28 32 35 40 45
1200 1.0 na 23 28 35 39 41 42 50
| B | 2.0 nal 20 25 28 30 32 37 47
i;,gggm A 22 38/ 25 29 33 36 42 55 55
| Bl | 2.2 38 20 24 28 32/ 35 36 36
| B2 | 33 335 18 22/ 29 31 35 55 55
‘ig’%gﬁf’ ‘A ‘ 2.2‘ 38‘ 25‘ 29‘ 33‘ 36‘ 42‘ 55‘ 55
| Bl | 22 38 20 24| 28 32| 35 36 36
| B2 | 33 335 18 220 29 31 35 55 55




21,200 to

23,6007 A 33 33.5 18 26/ 26/ 33 33 55 55
B1 33 335 17, 24/ 24| 29/ 29/ 40 50
B2 4.5 30.5 14 19| 22| 24, 29 52 52

24,250 to

2525010 A 2.8 38/ 25| 29 33| 36/ 42| 55 60
B 2.8 38/ 20 24 28 32| 35 36 45

31’28812013 n/a 4.0 38| n/al n/al n/al] n/a| n/al n/a] n/a

38,600 to

40,000 A n/a 38/ 25| 29 33| 36/ 42| 55 55
B n/a 38/ 20 24 28 32| 35 36 36

71,000 to

76,000 (co- N/A 1.2 43 35 40/ 45 50 50, 55 55

polar)"

71,000 to

76,000 N/A 1.2 43 45| 50 50 55/ 55/ 55/ 55

(cross-

polar)"

81,000 to

86,000 (co- |N/A 1.2 43 35 40/ 45 50 50, 55 55

polar)"®

81,000 to

86,000 g 1.2 43 45 50 50 55 55 55 55

(cross-

polar)"

92,000 to

95,000 N/A 0.6 50.0, 36 40 45 50 55/ 55| 55

'If a licensee chooses to show compliance using maximum beamwidth to 3 dB points, the
beamwidth limit shall apply in both the azimuth and the elevation planes.

2Except for Multiple Address System frequencies listed in §§101.147(b)(1) through (b)(4), where
omnidirectional antennas may be used.

3 Antennas used at outlying stations as part of a central protection alarm system need conform to
only the following 2 standards:

(1) The minimum on-beam forward gain must be at least 10 dBi, and

(i1) The minimum front-to-back ratio must be at least 20 dB.



*Omnidirectional antennas may be authorized in the band 2150-2160 MHz.

>These antenna standards apply to all point-to-point stations authorized after June 1, 1997.
Existing licensees and pending applicants on that date are grandfathered and need not comply
with these standards.

%These antenna standards apply to all point-to-point stations authorized on or before June 1,
1997.

"Except for antennas between 140° and 180° authorized or pending on January 1, 1989, in the
band 10,550 to 10,565 MHz for which minimum radiation suppression to angle (in degrees) from
centerline of main beam is 36 decibels.

*These antenna standards apply only to DEMS User Stations licensed, in operation, or applied
for prior to July 15, 1993.

Except for Temporary-fixed operations in the band 13200-13250 MHz with output powers less
than 250 mW and as provided in §101.147(q), and except for antennas in the MVDDS service in
the band 12.2-12.7 GHz.

'"DEMS User Station antennas in this band must meet performance Standard B and have a
minimum antenna gain of 34 dBi. The maximum beamwidth requirement does not apply to
DEMS User Stations. DEMS Nodal Stations need not comply with these standards. Stations
authorized to operate in the 24,250-25,250 MHz band do not have to meet these standards,
however, the Commission may require the use of higher performance antennas where
interference problems can be resolved by the use of such antennas.

11Except as provided in §101.147(s).
"2The minimum front-to-back ratio shall be 38 dBi.
“Mobile, except aeronautical mobile, stations need not comply with these standards.

"Stations authorized to operate in the 38,600-40,000 MHz band may use antennas other than
those meeting the Category A standard. However, the Commission may require the use of higher
performance antennas where interference problems can be resolved by the use of such antennas.

"> Antenna gain less than 50 dBi (but greater than or equal to 43 dBi) is permitted only with a
proportional reduction in maximum authorized EIRP in a ratio of 2 dB of power per 1 dB of
gain, so that the maximum allowable EIRP (in dBW) for antennas of less than 50 dBi gain
becomes +55—-2(50-G), where G is the antenna gain in dBi. In addition, antennas in these bands
must meet two additional standards for minimum radiation suppression: At angles between 1.2
and 5 degrees from the centerline of the main beam, co-polar discrimination must be G—28,
where G is the antenna gain in dBi; and at angles of less than 5 degrees from the centerline of
main beam, cross-polar discrimination must be at least 25 dB.



(c) The Commission shall require the replacement of any antenna or periscope antenna system of
a permanent fixed station operating at 932.5 MHz or higher that does not meet performance
Standard A specified in paragraph (c) of this section, at the expense of the licensee operating
such antenna, upon a showing that said antenna causes or is likely to cause interference to (or
receive interference from) any other authorized or applied for station whereas a higher
performance antenna is not likely to involve such interference. Antenna performance is expected
to meet the standards of paragraph (c) of this section for parallel polarization. For cases of
potential interference, an antenna will not be considered to meet Standard A unless the parallel
polarization performance for the discrimination angle involved meets the requirements, even if
the cross-polarization performance controls the interference.

(d) In cases where passive reflectors are employed in conjunction with transmitting antenna
systems, the foregoing paragraphs of this section also will be applicable. However, in such
instances, the center of the major lobe of radiation from the antenna normally must be directed at
the passive reflector, and the center of the major lobe of radiation from the passive reflector
directed toward the receiving station with which it communicates.

(e) Periscope antennas used at an electric power facility plant area will be excluded from the
requirements of paragraph (c) of this section on a case-by-case basis where technical
considerations or safety preclude the use of other types of antenna systems.

(f) In the 10,700-11,700 MHz band, a fixed station may employ transmitting and receiving
antennas meeting performance standard B in any area. If a Fixed Service or Fixed Satellite
Service licensee or applicant makes a showing that it is likely to receive interference from such
fixed station and that such interference would not exist if the fixed station used an antenna
meeting performance standard A, the fixed station licensee must modify its use. Specifically, the
fixed station licensee must either substitute an antenna meeting performance standard A or
operate its system with an EIRP reduced so as not to radiate, in the direction of the other
licensee, an EIRP in excess of that which would be radiated by a station using a Category A
antenna and operating with the maximum EIRP allowed by the rules. A licensee or prior
applicant using an antenna that does not meet performance Standard A may object to a prior
coordination notice based on interference only if such interference would be predicted to exist if
the licensee or prior applicant used an antenna meeting performance standard A.

(g) In the event harmful interference is caused to the operation of other stations, the Commission

may, after notice and opportunity for hearing, order changes to be made in the height,
orientation, gain and radiation pattern of the antenna system.

§90.1215 Power limits.

The transmitting power of stations operating in the 4940-4990 MHz band must not exceed the
maximum limits in this section.



(a)(1) The maximum conducted output power should not exceed:

Low power High power maximum
Channel bandwidth (MHz) maximum conducted conducted output
output power (dBm) power (dBm)
7 20
5 14 27
10 17 30
15 18.8 31.8
20 20 33

(2) High power devices are also limited to a peak power spectral density of 21 dBm per one
MHz. High power devices using channel bandwidths other than those listed above are permitted;
however, they are limited to peak power spectral density of 21 dBm/MHz. If transmitting
antennas of directional gain greater than 9 dBi are used, both the maximum conducted output
power and the peak power spectral density should be reduced by the amount in decibels that the
directional gain of the antenna exceeds 9 dBi. However, high power point-to-point and point-to-
multipoint operations (both fixed and temporary-fixed rapid deployment) may employ
transmitting antennas with directional gain up to 26 dBi without any corresponding reduction in
the maximum conducted output power or spectral density. Corresponding reduction in the
maximum conducted output power and peak power spectral density should be the amount in
decibels that the directional gain of the antenna exceeds 26 dBi.

(b) Low power devices are also limited to a peak power spectral density of 8§ dBm per one MHz.
Low power devices using channel bandwidths other than those listed above are permitted,
however, they are limited to a peak power spectral density of 8 dBm/MHz. If transmitting
antennas of directional gain greater than 9 dBi are used, both the maximum conducted output
power and the peak power spectral density should be reduced by the amount in decibels that the
directional gain of the antenna exceeds 9 dBi.

(¢) The maximum conducted output power is measured as a conducted emission over any
interval of continuous transmission using instrumentation calibrated in terms of an RMS-
equivalent voltage. If the device cannot be connected directly, alternative techniques acceptable
to the Commission may be used. The measurement results shall be properly adjusted for any
instrument limitations, such as detector response times, limited resolution bandwidth capability
when compared to the emission bandwidth, sensitivity, etc., so as to obtain a true maximum
conducted output power measurement conforming to the definitions in this paragraph for the
emission in question.

(d) The peak power spectral density is measured as conducted emission by direct connection of a
calibrated test instrument to the equipment under test. If the device cannot be connected directly,
alternative techniques acceptable to the Commission may be used. Measurements are made over
a bandwidth of one MHz or the 26 dB emission bandwidth of the device, whichever is less. A
resolution bandwidth less than the measurement bandwidth can be used, provided that the



measured power is integrated to show total power over the measurement bandwidth. If the
resolution bandwidth is approximately equal to the measurement bandwidth, and much less than
the emission bandwidth of the equipment under test, the measured results shall be corrected to
account for any difference between the resolution bandwidth of the test instrument and its actual
noise bandwidth.

(e) The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the maximum conducted output power shall not exceed 13 dB across any 1 MHz
bandwidth or the emission bandwidth whichever is less.



