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may be subject to requirements con-
tained elsewhere in this chapter. In
particular, a PCS 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.

§15.313 Measurement procedures.

Measurements must be made in ac-
cordance with subpart A, except where
specific procedures are specified in sub-
part D. If no guidance is provided, the
measurement procedure must be in ac-
cordance with good engineering prac-
tice.

§15.315 Conducted limits.

An unlicensed PCS device that is de-
signed to be connected to the public
utility (AC) power line must meet the
limits specified in §15.207.

§15.317 Antenna requirement.

An unlicensed PCS device must meet
the antenna requirement of §15.203.

§15.319 General technical require-
ments.

(a) [Reserved]

(b) All transmissions must use only
digital modulation techniques. Both
asynchronous and isochronous oper-
ations are permitted within the 1920-
1930 MHz band.

(c) Peak transmit power shall not ex-
ceed 100 microwatts multiplied by the
square root of the emission bandwidth
in hertz. Peak transmit power must be
measured over any interval of contin-
uous 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, sensi-
tivity, etc., so as to obtain a true peak
measurement for the emission in ques-
tion over the full bandwidth of the
channel.

(d) Power spectral density shall not
exceed 3 milliwatts in any 3 kHz band-
width as measured with a spectrum an-
alyzer having a resolution bandwidth
of 3 kHz.

(e) The peak transmit power shall be
reduced by the amount in decibels that
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the maximum directional gain of the
antenna exceeds 3 dBi.

(f) The device shall automatically
discontinue transmission in case of ei-
ther absence of information to trans-
mit or operational failure. The provi-
sions in this section are not intended
to preclude transmission of control and
signaling information or use of repet-
itive codes used by certain digital tech-
nologies to complete frame or burst in-
tervals.

(g) Notwithstanding other technical
requirements specified in this subpart,
attenuation of emissions below the
general emission limits in §15.209 is not
required.

(h) Where there is a transition be-
tween limits, the tighter limit shall
apply at the transition point.

(i) Unlicensed PCS devices are sub-
ject to the radiofrequency radiation ex-
posure requirements 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’” en-
vironment. Applications for equipment
authorization of devices operating
under this section must contain a
statement confirming compliance with
these requirements for both funda-
mental emissions and unwanted emis-
sions. Technical information showing
the basis for this statement must be
submitted to the Commission upon re-
quest.

[568 FR 59180, Nov. 8, 1993, as amended at 59
FR 32852, June 24, 1994; 59 FR 40835, Aug. 10,
1994; 60 FR 13073, Mar. 10, 1995; 61 FR 41018,
Aug. 7, 1996; 69 FR 62621, Oct. 27, 2004; 69 FR
77949, Dec. 29, 2004; 77 FR 43013, July 23, 2012]

§15.321 [Reserved]

§15.323 Specific requirements for de-
vices operating in the 1920-1930
MHz band.

(a) Operation shall be contained
within the 1920-1930 MHz band. The
emission bandwidth shall be less than
2.5 MHz. The power level shall be as
specified in §15.319(c), but in no event
shall the emission bandwidth be less
than 50 kHz.

(b) [Reserved]

(c) Devices must incorporate a mech-
anism for monitoring the time and
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spectrum windows that its trans-
mission is intended to occupy. The fol-
lowing criteria must be met:

(1) Immediately prior to initiating
transmission, devices must monitor
the combined time and spectrum win-
dows in which they intend to transmit
for a period of at least 10 milliseconds
for systems designed to use a 10 milli-
seconds or shorter frame period or at
least 20 milliseconds for systems de-
signed to use a 20 milliseconds frame
period.

(2) The monitoring threshold must
not be more than 30 dB above the ther-
mal noise power for a bandwidth equiv-
alent to the emission bandwidth used
by the device.

(3) If no signal above the threshold
level is detected, transmission may
commence and continue with the same
emission bandwidth in the monitored
time and spectrum windows without
further monitoring. However, occupa-
tion of the same combined time and
spectrum windows by a device or group
of cooperating devices continuously
over a period of time longer than 8
hours is not permitted without repeat-
ing the access criteria.

(4) Once access to specific combined
time and spectrum windows is obtained
an acknowledgment from a system par-
ticipant must be received by the initi-
ating transmitter within one second or
transmission must cease. Periodic ac-
knowledgments must be received at
least every 30 seconds or transmission
must cease. Channels used exclusively
for control and signaling information
may transmit continuously for 30 sec-
onds without receiving an acknowledg-
ment, at which time the access criteria
must be repeated.

(5) If access to spectrum is not avail-
able as determined by the above, and a
minimum of 20 duplex system access
channels are defined for the system,
the time and spectrum windows with
the lowest power level may be
accessed. A device utilizing the provi-
sions of this paragraph must have mon-
itored all access channels defined for
its system within the last 10 seconds
and must verify, within the 20 milli-
seconds (40 milliseconds for devices de-
signed to use a 20 milliseconds frame
period) immediately preceding actual
channel access that the detected power
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of the selected time and spectrum win-
dows is no higher than the previously
detected value. The power measure-
ment resolution for this comparison
must be accurate to within 6 dB. No de-
vice or group of co-operating devices
located within 1 meter of each other
shall during any frame period occupy
more than 6 MHz of aggregate band-
width, or alternatively, more than one
third of the time and spectrum win-
dows defined by the system.

(6) If the selected combined time and
spectrum windows are unavailable, the
device may either monitor and select
different windows or seek to use the
same windows after waiting an amount
of time, randomly chosen from a uni-
form random distribution between 10
and 150 milliseconds, commencing
when the channel becomes available.

(7) The monitoring system bandwidth
must be equal to or greater than the
emission bandwidth of the intended
transmission and have a maximum re-
action time less than 50xSQRT (1.25/
emission bandwidth in MHz) microsec-
onds for signals at the applicable
threshold level but shall not be re-
quired to be less than 50 microseconds.
If a signal is detected that is 6 dB or
more above the applicable threshold
level, the maximum reaction time
shall be 356xSQRT (1.25/emission band-
width in MHz) microseconds but shall
not be required to be less than 35
microseconds.

(8) The monitoring system shall use
the same antenna used for trans-
mission, or an antenna that yields
equivalent reception at that location.

(9) Devices that have a power output
lower than the maximum permitted
under this subpart may increase their
monitoring detection threshold by one
decibel for each one decibel that the
transmitter power is below the max-
imum permitted.

(10) An initiating device may attempt
to establish a duplex connection by
monitoring both its intended transmit
and receive time and spectrum win-
dows. If both the intended transmit
and receive time and spectrum win-
dows meet the access criteria, then the
initiating device can initiate a trans-
mission in the intended transmit time
and spectrum window. If the power de-
tected by the responding device can be
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decoded as a duplex connection signal
from the initiating device, then the re-
sponding device may immediately
begin transmitting on the receive time
and spectrum window monitored by the
initiating device.

(11) An initiating device that is pre-
vented from monitoring during its in-
tended transmit window due to moni-
toring system blocking from the trans-
missions of a co-located (within one
meter) transmitter of the same system,
may monitor the portions of the time
and spectrum windows in which they
intend to receive over a period of at
least 10 milliseconds. The monitored
time and spectrum window must total
at least 50 percent of the 10 millisecond
frame interval and the monitored spec-
trum must be within 1.25 MHz of the
center frequency of channel(s) already
occupied by that device or co-located
co-operating devices. If the access cri-
teria is met for the intended receive
time and spectrum window under the
above conditions, then transmission in
the intended transmit window by the
initiating device may commence.

(12) The provisions of (¢)(10) or (c)(11)
of this section shall not be used to ex-
tend the range of spectrum occupied
over space or time for the purpose of
denying fair access to spectrum to
other devices.

(d) Emissions outside the band shall
be attenuated below a reference power
of 112 milliwatts as follows: 30 dB be-
tween the band and 1.25 MHz above or
below the band; 50 dB between 1.25 and
2.5 MHz above or below the band; and 60
dB at 2.5 MHz or greater above or below
the band. Emissions inside the band
must comply with the following emis-
sion mask: In the bands between 1B
and 2B measured from the center of the
emission bandwidth the total power
emitted by the device shall be at least
30 dB below the transmit power per-
mitted for that device; in the bands be-
tween 2B and 3B measured from the
center of the emission bandwidth the
total power emitted by an intentional
radiator shall be at least 50 dB below
the transmit power permitted for that
radiator; in the bands between 3B and
the band edge the total power emitted
by an intentional radiator in the meas-
urement bandwidth shall be at least 60
dB below the transmit power permitted

§15.323

for that radiator. B’ is defined as the
emission bandwidth of the device in
hertz. Compliance with the emission
limits is based on the use of measure-
ment instrumentation employing peak
detector function with an instrument
resolution bandwidth approximately
equal to 1.0 percent of the emission
bandwidth of the device under meas-
urement.

(e) The frame period (a set of con-
secutive time slots in which the posi-
tion of each time slot can be identified
by reference to a synchronizing source)
of an intentional radiator operating in
this band shall be 20 milliseconds or 10
milliseconds/X where X is a positive
whole number. Each device that imple-
ments time division for the purposes of
maintaining a duplex connection on a
given frequency carrier shall maintain
a frame repetition rate with a fre-
quency stability of at least 50 parts per
million (ppm). Each device which fur-
ther divides access in time in order to
support multiple communication 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, spu-
rious 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
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any further requirement to vary supply
voltage.

[568 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; 69 FR 62621,
Oct. 27, 2004; 77 FR 43013, July 23, 2012]

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, 5.47-5.726 GHz and
5.725-5.85 GHz bands.

[79 FR 24579, May 1, 2014]

§15.403 Definitions.

(a) Access Point (AP). A U-NII trans-
ceiver that operates either as a bridge
in a peer-to-peer connection or as a
connector between the wired and wire-
less segments of the network.

(b) Available Channel. A radio channel
on which a Channel Availability Check
has not identified the presence of a
radar.

(c) 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.

(d) Channel Availability Check. A
check during which the U-NII device
listens on a particular radio channel to
identify whether there is a radar oper-
ating on that radio channel.

(e) Channel Move Time. The time
needed by a U-NII device to cease all
transmissions on the current channel
upon detection of a radar signal above
the DF'S detection threshold.

(f) 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.

(g) Dynamic Frequency Selection (DFS)
is a mechanism that dynamically de-
tects signals from other systems and
avoids co-channel operation with these
systems, notably radar systems.
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(h) DFS Detection Threshold. The re-
quired detection level defined by de-
tecting a received signal strength
(RSS) that is greater than a threshold
specified, within the U-NII device chan-
nel bandwidth.

(i) 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 resolution bandwidth approxi-
mately equal to 1.0 percent of the emis-
sion bandwidth of the device under
measurement.

(j) In-Service Monitoring. A mecha-
nism to check a channel in use by the
U-NII device for the presence of a
radar.

(k) Non-Occupancy Period. The re-
quired period in which, once a channel
has been recognized as containing a
radar signal by a U-NII device, the
channel will not be selected as an
available channel.

(1) Operating Channel. Once a U-NII
device starts to operate on an Avail-
able Channel then that channel be-
comes the Operating Channel.

(m) Maximum Power Spectral Density.
The maximum power spectral density
is the maximum power spectral den-
sity, within the specified measurement
bandwidth, within the U-NII device op-
erating band.

(n) Mazximum Conducted Output Power.
The total transmit power delivered to
all antennas and antenna elements
averaged across all symbols in the sig-
naling alphabet when the transmitter
is operating at its maximum power
control level. Power must be summed
across all antennas and antenna ele-
ments. The average must not include
any time intervals during which the
transmitter is off or is transmitting at
a reduced power level. If multiple
modes of operation are possible (e.g.,
alternative modulation methods), the
maximum conducted output power is the
highest total transmit power occurring
in any mode.
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