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which further divides access in time in
order to support multiple communica-
tion links on a given frequency carrier
shall maintain a frame repetition rate
with a frequency stability of at least 10
ppm. The jitter (time-related, abrupt,
spurious variations in the duration of
the frame interval) introduced at the
two ends of such a communication link
shall not exceed 25 microseconds for
any two consecutive transmissions.
Transmissions shall be continuous in
every time and spectrum window dur-
ing the frame period defined for the de-
vice.

(f) The frequency stability of the car-
rier frequency of the intentional radi-
ator shall be maintained within ±10
ppm over 1 hour or the interval be-
tween channel access monitoring,
whichever is shorter. The frequency
stability shall be maintained over a
temperature variation of ¥20° to +50 °C
at normal supply voltage, and over a
variation in the primary supply volt-
age of 85 percent to 115 percent of the
rated supply voltage at a temperature
of 20 °C. For equipment that is capable
only of operating from a battery, the
frequency stability tests shall be per-
formed using a new battery without
any further requirement to vary supply
voltage.

[58 FR 59180, Nov. 8, 1993; 59 FR 15269, Mar. 31,
1994. Redesignated at 59 FR 32852, June 24,
1994, as amended at 59 FR 32853, June 24, 1994;
59 FR 40835, Aug. 10, 1994; 59 FR 55373, Nov. 7,
1994; 60 FR 3303, Jan. 13, 1995]

Subpart E—Unlicensed National
Information Infrastructure Devices

§ 15.401 Scope.
This subpart sets out the regulations

for unlicensed National Information In-
frastructure (U–NII) devices operating
in the 5.15–5.35 GHz and 5.725–5.825 GHz
bands.

[63 FR 40835, July 31, 1998]

§ 15.403 Definitions.
(a) Average symbol envelope power. The

average symbol envelope power is the
average, taken over all symbols in the
signaling alphabet, of the envelope
power for each symbol.

(b) Digital modulation. The process by
which the characteristics of a carrier

wave are varied among a set of pre-
determined discrete values in accord-
ance with a digital modulating func-
tion as specified in document ANSI
C63.17–1998.

(c) Emission bandwidth. For purposes
of this subpart the emission bandwidth
shall be determined by measuring the
width of the signal between two points,
one below the carrier center frequency
and one above the carrier center fre-
quency, that are 26 dB down relative to
the maximum level of the modulated
carrier. Determination of the emissions
bandwidth is based on the use of meas-
urement instrumentation employing a
peak detector function with an instru-
ment resolutions bandwidth approxi-
mately equal to 1.0 percent of the emis-
sion bandwidth of the device under
measurement.

(d) Peak power spectral density. The
peak power spectral density is the
maximum power spectral density,
within the specified measurement
bandwidth, within the U–NII device op-
erating band.

(e) Peak transmit power. The maxi-
mum transmit power as measured over
an interval of time of at most 30/B
or the transmission pulse duration of
the device, whichever is less, under all
conditions of modulation.

(f) Power spectral density. The power
spectral density is the total energy
output per unit bandwidth from a pulse
or sequence of pulses for which the
transmit power is at its peak or maxi-
mum level, divided by the total dura-
tion of the pulses. This total time does
not include the time between pulses
during which the transmit power is off
or below its maximum level.

(g) Pulse. A pulse is a continuous
transmission of a sequence of modula-
tion symbols, during which the average
symbol envelope power is constant.

(h) Transmit power. The total energy
transmitted over a time interval of at
most 30/B (where B is the 26 dB emis-
sion bandwidth of the signal in hertz)
or the duration of the transmission
pulse, whichever is less, divided by the
interval duration.

(i) U–NII devices. Intentional radi-
ators operating in the frequency bands
5.15–5.35 GHz and 5.725–5.825 GHz that
use wideband digital modulation tech-
niques and provide a wide array of high
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data rate mobile and fixed communica-
tions for individuals, businesses, and
institutions.

[63 FR 40835, July 31, 1998]

§ 15.405 Cross reference.

(a) The provisions of subparts A, B,
and C of this part apply to unlicensed
U–NII devices, except where specific
provisions are contained in subpart E.
Manufacturers should note that this
includes the provisions of §§ 15.203 and
15.205.

(b) The requirements of subpart E
apply only to the radio transmitter
contained in the U–NII device. Other
aspects of the operation of a U–NII de-
vice may be subject to requirements
contained elsewhere in this chapter. In
particular, a U–NII device that includes
digital circuitry not directly associ-
ated with the radio transmitter also is
subject to the requirements for unin-
tentional radiators in subpart B.

[63 FR 40835, July 31, 1998]

§ 15.407 General technical require-
ments.

(a) Power limits:
(1) For the band 5.15–5.25 GHz, the

peak transmit power over the fre-
quency band of operation shall not ex-
ceed the lesser of 50 mW or 4 dBm +
10logB, where B is the 26-dB emission
bandwidth in MHz. In addition, the
peak power spectral density shall not
exceed 4 dBm in any 1-MHz band. If
transmitting antennas of directional
gain greater than 6 dBi are used, both
the peak transmit power and the peak
power spectral density shall be reduced
by the amount in dB that the direc-
tional gain of the antenna exceeds 6
dBi.

(2) For the band 5.25–5.35 GHz, the
peak transmit power over the fre-
quency band of operation shall not ex-
ceed the lesser of 250 mW or 11 dBm +
10logB, where B is the 26-dB emission
bandwidth in MHz. In addition, the
peak power spectral density shall not
exceed 11 dBm in any 1-MHz band. If
transmitting antennas of directional
gain greater than 6 dBi are used, both
the peak transmit power and the peak
power spectral density shall be reduced
by the amount in dB that the direc-

tional gain of the antenna exceeds 6
dBi.

(3) For the band 5.725–5.825 GHz, the
peak transmit power over the fre-
quency band of operation shall not ex-
ceed the lesser of 1 W or 17 dBm +
10logB, where B is the 26-dB emission
bandwidth in MHz. In addition, the
peak power spectral density shall not
exceed 17 dBm in any 1-MHz band. If
transmitting antennas of directional
gain greater than 6 dBi are used, both
the peak transmit power and the peak
power spectral density shall be reduced
by the amount in dB that the direc-
tional gain of the antenna exceeds 6
dBi. However, fixed point-to-point U–
NII devices operating in this band may
employ transmitting antennas with di-
rectional gain up to 23 dBi without any
corresponding reduction in the trans-
mitter peak output power or peak
power spectral density. For fixed,
point-to-point U–NII transmitters that
employ a directional antenna gain
greater than 23 dBi, a 1 dB reduction in
peak transmitter power and peak
power spectral density for each 1 dB of
antenna gain in excess of 23 dBi would
be required. Fixed, point-to-point oper-
ations exclude the use of point-to-
multipoint systems, omni directional
applications, and multiple collocated
transmitters transmitting the same in-
formation. The operator of the U–NII
device, or if the equipment is profes-
sionally installed, the installer, is re-
sponsible for ensuring that systems
employing high gain directional anten-
nas are used exclusively for fixed,
point-to-point operations.

NOTE TO PARAGRAPH (A)(3): The Commis-
sion strongly recommends that parties em-
ploying U–NII devices to provide critical
communications services should determine if
there are any nearby Government radar sys-
tems that could affect their operation.

(4) The peak transmit power must be
measured over any interval of continu-
ous transmission using instrumenta-
tion calibrated in terms of an rms-
equivalent voltage. The measurement
results shall be properly adjusted for
any instrument limitations, such as de-
tector response times, limited resolu-
tion bandwidth capability when com-
pared to the emission bandwidth, sen-
sitivity, etc., so as to obtain a true
peak measurement conforming to the
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definitions in this paragraph for the
emission in question.

(5) The peak power spectral density is
measured as a conducted emission by
direct connection of a calibrated test
instrument to the equipment under
test. If the device cannot be connected
directly, alternative techniques accept-
able to the Commission may be used.
Measurements are made over a band-
width of 1 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 band-
width. If the resolution bandwidth is
approximately equal to the measure-
ment bandwidth, and much less than
the emission bandwidth of the equip-
ment under test, the measured results
shall be corrected to account for any
difference between the resolution band-
width of the test instrument and its ac-
tual noise bandwidth.

(6) The ratio of the peak excursion of
the modulation envelope (measured
using a peak hold function) to the peak
transmit power (measured as specified
in this paragraph) shall not exceed 13
dB across any 1 MHz bandwidth or the
emission bandwidth whichever is less.

(b) Undesirable emission limits: Except
as shown in paragraph (b)(6) of this sec-
tion, the peak emissions outside of the
frequency bands of operation shall be
attenuated in accordance with the fol-
lowing limits:

(1) For transmitters operating in the
5.15–5.25 GHz band: all emissions out-
side of the 5.15–5.35 GHz band shall not
exceed an EIRP of –27 dBm/MHz.

(2) For transmitters operating in the
5.25–5.35 GHz band: all emissions out-
side of the 5.15–5.35 GHz band shall not
exceed an EIRP of –27 dBm/MHz. De-
vices operating in the 5.25–5.35 GHz
band that generate emissions in the
5.15–5.25 GHz band must meet all appli-
cable technical requirements for oper-
ation in the 5.15–5.25 GHz band (includ-
ing indoor use) or alternatively meet
an out-of-band emission EIRP limit of
–27 dBm/MHz in the 5.15–5.25 GHz band.

(3) For transmitters operating in the
5.725–5.825 GHz band: all emissions
within the frequency range from the
band edge to 10 MHz above or below the

band edge shall not exceed an EIRP of
–17 dBm/MHz; for frequencies 10 MHz or
greater above or below the band edge,
emissions shall not exceed an EIRP of
–27 dBm/MHz.

(4) The emission measurements shall
be performed using a minimum resolu-
tion bandwidth of 1 MHz. A lower reso-
lution bandwidth may be employed
near the band edge, when necessary,
provided the measured energy is inte-
grated to show the total power over 1
MHz.

(5) Unwanted emissions below 1 GHz
must comply with the general field
strength limits set forth in § 15.209.
Further, any U–NII devices using an AC
power line are required to comply also
with the conducted limits set forth in
§ 15.207.

(6) The provisions of § 15.205 apply to
intentional radiators operating under
this section.

(7) When measuring the emission lim-
its, the nominal carrier frequency shall
be adjusted as close to the upper and
lower frequency block edges as the de-
sign of the equipment permits.

(c) The device shall automatically
discontinue transmission in case of ei-
ther absence of information to trans-
mit or operational failure. These provi-
sions are not intended to preclude the
transmission of control or signalling
information or the use of repetitive
codes used by certain digital tech-
nologies to complete frame or burst in-
tervals. Applicants shall include in
their application for equipment au-
thorization a description of how this
requirement is met.

(d) Any U–NII device that operates in
the 5.15–5.25 GHz band shall use a trans-
mitting antenna that is an integral
part of the device.

(e) Within the 5.15–5.25 GHz band, U–
NII devices will be restricted to indoor
operations to reduce any potential for
harmful interference to co-channel
MSS operations.

(f) U–NII devices are subject to the
radio frequency radiation exposure re-
quirements specified in § 1.1307(b),
§ 2.1091 and § 2.1093 of this chapter, as
appropriate. All equipment shall be
considered to operate in a ‘‘general
population/uncontrolled’’ environment.
Applications for equipment authoriza-
tion of devices operating under this
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section must contain a statement con-
firming compliance with these require-
ments for both fundamental emissions
and unwanted emissions. Technical in-
formation showing the basis for this
statement must be submitted to the
Commission upon request.

(g) Manufacturers of U–NII devices
are responsible for ensuring frequency
stability such that an emission is
maintained within the band of oper-
ation under all conditions of normal
operation as specified in the users man-
ual.

[63 FR 40836, July 31, 1998]

PART 17—CONSTRUCTION, MARK-
ING, AND LIGHTING OF AN-
TENNA STRUCTURES

Subpart A—General Information

Sec.
17.1 Basis and purpose.
17.2 Definitions.
17.4 Antenna structure registration.
17.5 Commission consideration of applica-

tions for station authorization.
17.6 Responsibility of Commission licensees

and permittees.

Subpart B—Federal Aviation Administration
Notification Criteria

17.7 Antenna structures requiring notifica-
tion to the FAA.

17.8 Establishment of antenna farm areas.
17.9 Designated antenna farm areas.
17.10 Antenna structures over 304.80 meters

(1,000 feet) in height.
17.14 Certain antenna structures exempt

from notification to the FAA.
17.17 Existing structures.

Subpart C—Specifications for Obstruction
Marking and Lighting of Antenna
Structures

17.21 Painting and lighting, when required.
17.22 Particular specifications to be used.
17.23 Specifications for painting and light-

ing antenna structures.

AVIATION RED OBSTRUCTION LIGHTING
[RESERVED]

17.24–17.38 [Reserved]

HIGH INTENSITY WHITE OBSTRUCTION LIGHTING

17.39–17.43 [Reserved]
17.45 Temporary warning lights.
17.47 Inspection of antenna structure lights

and associated control equipment.

17.48 Notification of extinguishment or im-
proper functioning of lights.

17.49 Recording of antenna structure light
inspections in the owner record.

17.50 Cleaning and repainting.
17.51 Time when lights should be exhibited.
17.53 Lighting equipment and paint.
17.54 Rated lamp voltage.
17.56 Maintenance of lighting equipment.
17.57 Report of radio transmitting antenna

construction, alteration and/or removal.
17.58 Facilities to be located on land under

the jurisdiction of the U.S. Forest Serv-
ice or the Bureau of Land Management.

AUTHORITY: Secs. 4, 303, 48 Stat. 1066, 1082,
as amended; 47 U.S.C. 154, 303. Interpret or
apply secs. 301, 309, 48 Stat. 1081, 1085 as
amended; 47 U.S.C. 301, 309.

Subpart A—General Information

§ 17.1 Basis and purpose.
(a) The rules in this part are issued

pursuant to the authority contained in
Title III of the Communications Act of
1934, as amended, which vest authority
in the Federal Communications Com-
mission to issue licenses to radio sta-
tions when it is found that the public
interest, convenience, and necessity
would be served thereby, and to require
the painting, and/or illumination of an-
tenna structures if and when in its
judgment such structures constitute,
or there is reasonable possibility that
they may constitute, a menace to air
navigation.

(b) The purpose of this part is to pre-
scribe certain procedures for antenna
structure registration and standards
with respect to the Commission’s con-
sideration of proposed antenna struc-
tures which will serve as a guide to an-
tenna structure owners. The standards
are referenced from two Federal Avia-
tion Administration (FAA) Advisory
Circulars.

[61 FR 4362, Feb. 6, 1996]

§ 17.2 Definitions.
(a) Antenna structure. The term an-

tenna structure includes the radiating
and/or receive system, its supporting
structures and any appurtenances
mounted thereon.

(b) An antenna farm area is defined
as a geographical location, with estab-
lished boundaries, designated by the
Federal Communications Commission,
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