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3.5 In-Band Emission

3.51 Regulation
Part. 15.407(b)

For transmitters operating within the 5.925-7.125 GHz bands: Power spectral density must be suppressed by 20 dB
at 1 MHz outside of channel edge, by 28 dB at one channel bandwidth from the channel center, and by 40 dB at one-
and one-half times the channel bandwidth away from channel center. At frequencies between one megahertz outside
an unlicensed device's channel edge and one channel bandwidth from the center of the channel, the limits must be
linearly interpolated between 20 dB and 28 dB suppression, and at frequencies between one and one- and one-half
times an unlicensed device's channel bandwidth, the limits must be linearly interpolated between 28 dB and 40 dB
suppression. Emissions removed from the channel center by more than one- and one-half times the channel
bandwidth must be suppressed by at least 40 dB.

3.5.2 Test Procedure

1. Measure the power spectral density (which will be used for emissions mask reference) using the following
procedure:

a. Set the span to encompass the entire 26 dB EBW of the signal.

b. Set RBW = same RBW used for 26 dB EBW measurement.

c. Set VBW = 3 X RBW

d. Number of points in sweep = [2 X span / RBW].

e. Sweep time = auto.

f. Detector = RMS (i.e., power averaging)

g. Trace average at least 100 traces in power averaging (rms) mode.

h. Use the peak search function on the instrument to find the peak of the spectrum.

2. For the purposes of developing the emission mask, the channel bandwidth is defined as the 26 dB EBW.
3. Clear trace.
4. Trace average at least 100 traces in power averaging (rms) mode.

5.. Adjust the reference level as necessary so that the crest of the channel touches the top of the emission mask.
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3.54 Test Result

[Test Plot of In-band Emissions]
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3.6 Duty Cycle

3.6.1 Test Procedure
Duty Cycle [X = On Time / ( On + Off time )] is measured using Measurement Procedure of KDB789033 D02v02r01

1. Set the center frequency of the spectrum analyzer to the center frequency of the transmission.
2. Set RBW = EBW if possible; otherwise, set RBW to the largest available value.

3.Set VBW = RBW. Set detector = peak.

4. Note : The zero-span measurement method shall not be used unless both RBW and VBW are > 50/T, where T
is defined in section 11.B.1.a), and the number of sweep points across duration T exceeds 100. (For example, if
VBW and/or RBW are limited to 3 MHz, then the zero-span method of measuring duty cycle shall not be used if
T <16.7 microseconds.) T : The minimum transmission duration over which the transmitter is on and is transmitting
at its maximum power control level for the tested mode of operation.

(T = On time of the above table since the EUT operates with above fixed Duty Cycle and it is the minimum On
time)

3.6.2 Test Setup
Spectrum Analyzer
Attenuator
3.6.3 Test Result
Test Mode On Time [ms] Period [ms] Duty Cycle [X] | Duty Cycle [D] DCCF [dB]
™M1 509.3 509.4 1.000 99.98 0.00
™ 2 513.6 513.7 1.000 99.98 0.00
™3 513.6 513.8 1.000 99.96 0.00
T™ 4 512.1 512.2 1.000 99.98 0.00
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3.7 Contention Based Protocol

3.71 Regulation
Part. 15.407(d)

(6) Indoor access points, subordinate devices and client devices operating in the 5.925-7.125 GHz band must
employ a contention-based protocol.

3.7.2 Test Procedure
Maximum Power Spectral Density is measured using Measurement Procedure of KDB987594 D02v02r01

1. Configure the EUT to transmit with a constant duty cycle.
2. Set the operating parameters of the EUT including power level, operating frequency, modulation and bandwidth.

3. Set the signal analyzer center frequency to the nominal EEUT channel center frequency. The span range of the
signal analyzer shall be between two times and five times the OBW of the EUT.

4. Monitoring the signal analyzer 2, verify the EUT is operating and transmitting with the parameters set at step
two.

5. Using an AWGN signal source, generate (but do not transmit, i.e., RF OFF) a 10 MHz-wide AWGN signal. Use
Table 1 to determine the center frequency of the 10 MHz AWGN signal relative to the EUT’s channel bandwidth
and center frequency.

6. Set the AWGN signal power to an extremely low level (more than 20 dB below the -62 dBm threshold). Connect
the AWGN signal source, via a 3-dB splitter, to the signal analyzer 1 and the EUT as shown in Figure 2.

7. Transmit the AWGN signal (RF ON) and verify its characteristics on the signal analyzer 1.

8. Monitor the signal analyzer 2 to verify if the AWGN signal has been detected and the EUT has ceased
transmission. If the EUT continues to transmit, then incrementally increase the AWGN signal power level until the
EUT stops transmitting.

9. (Including all losses in the RF paths) Determine and record the AWGN signal power level (at the EUT’s antenna
port) at which the EUT ceased transmission. Repeat the procedure at least 10 times to verify the EUT can detect
an AWGN signal with 90% (or better) level of certainty.

10. Refer to Table 1 to determine number of times the detection threshold testing needs to be repeated. If

testing is required more than once, then go back to step 5, choose a different center frequency for the AWGN
signal and repeat the process.

3.7.3 Test Setup

RF In Trig. Out Trig. In
Signal Analyzer 1 — Signal Analyzer 2

RF In

Atten. 1

| 4
A AN
L AWGN Signal Source L—.—"f ‘fﬂl\f [ -3dB

Atten. 2

/ 3 4
EUT . g ff Vig
Port1 Port 2 '
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3.74 Test Result

Limit
Unlicensed low-power indoor devices must detect co-channel radio frequency power that is at least -62 dBm or lower.
Additionally, low-power indoor devices must detect co-channel energy with 90% or greater certainty.

Channel Measured _ Regulated .
Band Freq. Channel Incumbent | Detection Detection | Threshold Margin
(MHz) BW (MHz) | freq. (MHz) level Rate (%) level (dB)
(dBm) (dBm)
6 135 20 6 135 -64.33 100 -56.97 7.36
NIl 6110 -68.06 100 -56.97 11.09
Band 5 6 185 160 6 185 -64.56 100 -56.97 7.59
6 260 -68.00 100 -56.97 11.03
6 455 20 6 455 -67.62 100 -56.91 10.71
NIl 6 430 -67.99 100 -56.91 11.08
Band 6 6 505 160 6 505 -63.75 100 -56.91 6.84
6 580 -68.30 100 -56.91 11.39
6 695 20 6 695 -68.26 100 -56.27 11.99
NIl 6 590 -67.63 100 -56.27 11.36
Band 7 6 665 160 6 665 -63.24 100 -56.27 6.97
6 740 -67.89 100 -56.27 11.62
7015 20 7015 -65.50 100 -56.99 8.51
NIl 6910 -67.37 100 -56.99 10.38
Band 8 6 985 160 6 985 -61.65 100 -56.99 4.66
7 060 -65.33 100 -56.99 8.34
NOTE 1: Threshold Level (TL) = -62dBm + minimum antenna gain
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CBP Detection (1=Detection, Blank = No Detection)
Zhapusichances Incumbent Detection
Band Freq. BW freq. (MHz) 1 2 3 4 5 6 7 8 9 | 10 Rate (%)
(MHz) (MHz)
6 135 20 6 135 1 1 1 1 1 1 1 1 1 1 100
NIl 6110 1 1 1 1 1 1 1 1 1 1 100
Band5 | 6185 160 6 185 (T T T T O O I I 100
6 260 1 1 1 1 1 1 1 1 1 1 100
6 455 20 6 455 1 1 1 1 1 1 1 1 1 1 100
NIl 6 430 1 1 1 1 1 1 1 1 1 1 100
Band6 | 6505 160 6 505 (0 T T T T O O O I I 100
6 580 1 1 1 1 1 1 1 1 1 1 100
6 695 20 6 695 1 1 1 1 1 1 1 1 1 1 100
NIl 6 590 1 1 1 1 1 1 1 1 1 1 100
Band7 | 6665 160 6 665 (T T T T O O I I 100
6 740 1 1 1 1 1 1 1 1 1 1 100
7015 20 7015 1 1 1 1 1 1 1 1 1 1 100
NIl 6910 1 1 1 1 1 1 1 1 1 1 100
Band8 | 985 160 6 985 (/0 T T T T I O O O O B 100
7 060 1 1 1 1 1 1 1 1 1 1 100
NOTE 1: This test started at the lowest level: -80 dBm and increased it until the value was detected.
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Test Contention Based Protocol]
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3.8 Spurious Emission, Band edge and Restricted Bands

3.8.1 Regulation

§15.209(a) : Except as provided elsewhere in this subpart, the emissions from an intentional radiator shall not exceed
the field strength levels specified in the following table:

Frequency (MHz) Field strength (microvolts/meter) Measurement distance (meters)

0.009-0.490 2400/FkHz) 300
0.490-1.705 24000/FkHz) 30
1.705-30.0 30 30
30-38 100** 3
88-216 150%* 3
216-960 200** 3
Above 960 500 3

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this section
shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz. However,
operation within these frequency bands is permltted under other sections of this part, e.g., §§15.231 and 15.241.

§15.205(a) : Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any of the
frequency bands listed below:

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 16.69475-16.69525 608-614 5,35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
2.291-8.294 149.9-150.05 2310-2390 15.35-16.2
2.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
2.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 )
13.36-13.41

'Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
2Above 38.6

§15.205 (b) : Except as provided in paragraphs (d) and (e) of this section, the field strength of emissions appearing
within these frequency bands shall not exceed the limits shown in §15.209. At frequencies equal to or less than 1000
MHz, compliance with the limits in §15.209 shall be demonstrated using measurement instrumentation employing a
CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission limits in §15.209 shall be demonstrated
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based on the average value of the measured emissions. The provisions in §15.35 apply to these measurements.

FCC Part 15.407 (b): Undesirable emission limits. Except as shown in paragraph (b)(6) of this section, the maximum
emissions outside of the frequency bands of operation shall be attenuated in accordance with the following limits:

(1) For transmitters operating within the 5.925-7.125 GHz band: Any emissions outside of the 5.925-7.125 GHz

band must not exceed an e.i.r.p. of =27 dBm/MHz.

3.8.2 Test Procedure

1. The EUT is placed on a non-conductive table. For emission measurements at or below 1 GHz, the table height is
80 cm. For emission measurements above 1 GHz, the table height is 1.5 m.

2. The turn table shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 1m or 3 m away from the receiving antenna, which is varied from 1m to 4 m to find out the highest
emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna both horizontal
and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

Radiated spurious emission measured using following Measurement Procedure of KDB789033 D02v02r01
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» General Requirements for Unwanted Emissions Measurements

The following requirements apply to all unwanted emissions measurements, both in and outside of the restricted
bands:

= EUT Duty Cycle

(1) The EUT shall be configured or modified to transmit continuously except as stated in (ii), below. The intent is to
test at 100 percent duty cycle; however a small reduction in duty cycle (to no lower than 98 percent) is permitted
if required by the EUT for amplitude control purposes. Manufacturers are expected to provide software to the
test lab to permit such continuous operation.

(2) If continuous transmission (or at least 98 percent duty cycle) cannot be achieved due to hardware limitations
of the EUT (e.g., overheating), the following additions to the measurement and reporting procedures are
required:

* The EUT shall be configured to operate at the maximum achievable duty cycle.

» Measure the duty cycle, x, of the transmitter output signal.

* Adjustments to measurement procedures (e.g., increasing test time and number of traces averaged) shall be
performed as described in the procedures below.

* The test report shall include the following additional information:
> The reason for the duty cycle limitation.
> The duty cycle achieved for testing and the associated transmit duration and interval between transmissions.

> The sweep time and the amount of time used for trace stabilization during max-hold measurements for peak

emission measurements.

(3) Reduction of the measured emission amplitude levels to account for operational duty factor is not permitted.
Compliance is based on emission levels occurring during transmission - not on an average across on and off
times of the transmitter.

» Measurements below 1000 MHz
a) Follow the requirements in section 11.G.3, “General Requirements for Unwanted Emissions Measurements”.

b) Compliance shall be demonstrated using CISPR quasi-peak detection; however, peak detection is permitted as
an alternative to quasi-peak detection.

» Measurements Above 1000 MHz (Peak)
a) Follow the requirements in section 11.G.3, “General Requirements for Unwanted Emissions Measurements”.
b) Peak emission levels are measured by setting the analyzer as follows:

(i) RBW = 1 MHz.

(i) VBW = 3 MHz.

(iii) Detector = Peak.

(iv) Sweep time = Auto.

(v) Trace mode = Max hold.

(vi) Allow sweeps to continue until the trace stabilizes. Note that if the transmission is not continuous, the time
required for the trace to stabilize will increase by a factor of approximately 1/x, where x is the duty cycle. For
example, at 50 percent duty cycle, the measurement time will increase by a factor of two relative to
measurement time for continuous transmission.

» Measurements Above 1000 MHz (Method AD)
(i) RBW =1 MHz.
(ii) VBW = 3 MHz.
(iii) Detector = RMS, if span / (# of points in sweep) < RBW / 2. Satisfying this condition may require increasing
the number of points in the sweep or reducing the span. If the condition is not satisfied, the detector mode shall
be set to peak.

(iv) Averaging type = power (i.e., RMS)
* As an alternative, the detector and averaging type may be set for linear voltage averaging. Some analyzers

require linear display mode in order to use linear voltage averaging. Log or dB averaging shall not be used.
(v) Sweep time = Auto.
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(vi) Perform a trace average of at least 100 traces if the transmission is continuous. If the transmission is not
continuous, the number of traces shall be increased by a factor of 1/x, where x is the duty cycle. For example,
with 50 percent duty cycle, at least 200 traces shall be averaged.

(vii) If tests are performed with the EUT transmitting at a duty cycle less than 98 percent, a correction factor shall
be added to the measurement results prior to comparing to the emission limit in order to compute the emission
level that would have been measured had the test been performed at 100 percent duty cycle. The correction
factor is computed as follows:

« If power averaging (RMS) mode was used in step (iv) above, the correction factor is 10 log(1/x), where x is the
duty cycle. For example, if the transmit duty cycle was 50 percent, then 3 dB must be added to the measured
emission levels.

« If linear voltage averaging mode was used in step (iv) above, the correction factor is 20 log (1/x), where x is the
duty cycle. For example, if the transmit duty cycle was 50 percent, then 6 dB must be added to the measured
emission levels.

« If a specific emission is demonstrated to be continuous (100 percent duty cycle) rather than turning on and off
with the transmit cycle, no duty cycle correction is required for that emission.
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3.8.3 Test Setup

[Radiated Emission Test Setup Below 30 MHz]

aArterrd mes

[Radiated Emission Test Setup Below 1 GHz]
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Turntable
: i{ Test table

Reference point of
antenna calibration

Boundary of EUT
[ aginary circular periphery)

i
!
i
i
:
I
!
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: i Measuremsant distance

g

i

[Radiated Emission Test Setup Above 1 GHz]
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3.8.4 Test Result of Radiated Spurious Emission

Remarks

. Result(dBuV/m) = Reading Value(dBuV) + Total Factor(dB) + DCCF(dB)

. Total Factor(dB) = T.F (dB) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

. Margin(dB) = Result (dBuV/m) — Limit (dBuV/m)

. Measurement Distance = 3 m.

. DCCF = Duty Cycle Correction Factor.

. No other spurious and harmonic emissions were found greater than listed emissions on above table
. If the measured peak value satisfies the AVG LIMIT, the AVG value was not written.

ONOPWN =

3.8.4.1 Radiated Emissions (Below 1 GHz)
Worst case — RSE (Below 1 GHz) TM 4 (NIl 5)

60
55 UndertGHz: QP
50
45 I
40 I
2 35
m
=]
€ 30
(]
>
3 25 . he
\d \df 2
20 & »
15
10T
5-_
0 } } —— } ; ; } } } — i
30M 50 6 80 100M 200 300 400 500 800 1G
Frequency in Hz
Fr-tla-?qit:gcy Frequency R\E;:FJ 29 Pol EUT Detector DCCF T.F Result Limit Margin
[MHZ] [MHZz] [dBUV] [HNV] | Axis Mode [dB] [dB] [dBuV/m] [dBuV/m] [dB]
48.62 46.90 \Y X Quasi Peak 0.00 -20.40 26.50 40.00 13.50
124.96 45.20 \ X Quasi Peak 0.00 -26.30 18.90 43.52 24.62
306.26 48.67 H X Quasi Peak 0.00 -22.50 26.17 46.02 19.85
6 185 318.67 43.49 H X Quasi Peak 0.00 -22.10 21.39 46.02 24.63
543.71 39.73 \Y X Quasi Peak 0.00 -18.10 21.63 46.02 24.39
868.76 38.37 H X Quasi Peak 0.00 -14.70 23.67 46.02 22.35
993.79 35.40 \Y X Quasi Peak 0.00 -14.60 20.80 53.97 33.17
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Worst case — RSE (Below 1 GHz)_TM 4 (NIl 6)

Level in dBpV

UndertGHz QP

| | | | | L
I:]SDI‘\.J'I 5II] 60 | 80 100M 260 SEI)E] 400 560 | 8[I)i]
Frequency in Hz
FrZZ?Jt:r?cy Frequency R\Sgldui 29 Pol EL{T Detector DCCF T.F Result Limit Margin
[MHZ] [MHZz] [dBuV] [HNV] | Axis Mode [dB] [dB] [dBuV/m] [dBuV/m] [dB]
48.721 46.59 \Y X Quasi Peak 0.00 -20.40 26.19 40.00 13.81
124.963 46.10 \Y X Quasi Peak 0.00 -26.30 19.80 43.52 23.72
318.769 48.75 H X Quasi Peak 0.00 -22.10 26.65 46.02 19.37
0505 406.263 40.84 H X Quasi Peak 0.00 -19.90 20.94 46.02 25.08
556.225 40.21 \Y X Quasi Peak 0.00 -17.90 22.31 46.02 23.71
981.279 35.85 \Y X Quasi Peak 0.00 -14.60 21.25 53.97 32.72
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Worst case — RSE (Below 1 GHz)_TM 4 (NIl 7)
60T
551 UndertGHz- QP
50T
451 |
40 I
2 35T+
m
a 1
£ 301
5 L > »
8 o5t
T * -
20T 4
151
10h
5._
0 i i —t+— i i i i i —t+— i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Frzzit:r?cy Frequency R\e;:ldui 29 Pol EUT Detector DCCF T.F Result Limit Margin
(MHz] [MHz] Buy] | VI | Axis Mode [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
48.43 46.91 \Y X Quasi Peak 0.00 -20.40 26.51 40.00 13.49
124.963 46.36 \Y X Quasi Peak 0.00 -26.30 20.06 43.52 23.46
306.256 48.90 H X Quasi Peak 0.00 -22.50 26.40 46.02 19.62
6 665 318.769 48.11 H X Quasi Peak 0.00 -22.10 26.01 46.02 20.01
556.225 39.72 \ X Quasi Peak 0.00 -17.90 21.82 46.02 24.20
956.253 36.38 \ X Quasi Peak 0.00 -14.60 21.78 46.02 24.24
981.279 36.74 \ X Quasi Peak 0.00 -14.60 22.14 53.97 31.83
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Worst case — RSE (Below 1 GHz)_TM 4 (NIl 8)

60T
551 Under.1GHz- QP
50T
451 |
40 I
2 351
m
g 1
= 30T
] 1
o
4 257 L 2
T .
20T L ) §
15T *
10+
5-_
0 } — } } } } ; ; — i
30M 50 &0 100M 200 300 400 500 800 1G
Frequency in Hz
Frzzit:r?cy Frequency R\e;:ldui 29 Pol EUT Detector DCCF T.F Result Limit Margin
(MHz] [MHz] Buy] | VI | Axis Mode [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
48.236 42.84 \ X Quasi Peak 0.00 -20.40 22.44 40.00 17.56
124.963 46.65 \Y X Quasi Peak 0.00 -26.30 20.35 43.52 23.17
249.996 40.65 H X Quasi Peak 0.00 -23.10 17.55 46.02 28.47
6 985 306.256 47.35 H X Quasi Peak 0.00 -22.50 24.85 46.02 21.17
318.672 38.70 H X Quasi Peak 0.00 -22.10 16.60 46.02 29.42
543.712 38.67 \ X Quasi Peak 0.00 -18.10 20.57 46.02 25.45
993.792 33.99 \ X Quasi Peak 0.00 -14.60 19.39 53.97 34.58
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3.8.4.2 Radiated Emissions (Above 1 GHz)
TM 1
6 GHz Frl?qit:r?cy Frequency RSSIdui 29 Pol EL{T Detector | DCCF T.F Result Limit Margin
Band [MHZ] [MHZ] [dBUV] [HV] Axis Mode [dB] [dB] [dBuV/m] [dBuV/m] [dB]
5923.82 51.04 X Peak 0.00 14.00 65.04 68.20 3.16
5955 7 940.04 44.26 \ X Peak 0.00 17.80 62.06 68.20 6.14
11 910.00 28.36 \Y X Peak 0.00 14.70 43.06 74.00 30.94
NIl 5 1999.93 44.70 \Y X Peak 0.00 2.70 47.40 68.20 20.80
6175 12 350.40 28.79 \Y X Peak 0.00 15.30 44.09 74.00 29.91
1999.69 44.72 \ X Peak 0.00 2.70 47.42 68.20 20.78
6415 12 830.10 27.77 \Y X Peak 0.00 15.70 43.47 68.20 24.73
1999.69 45.41 \Y X Peak 0.00 2.70 48.11 68.20 20.09
6435 12 869.70 28.30 \Y X Peak 0.00 15.70 44.00 68.20 24.20
1999.93 43.54 \Y X Peak 0.00 2.70 46.24 68.20 21.96
NIl 6 6475
12 950.40 28.56 \Y X Peak 0.00 15.80 44.36 68.20 23.84
1999.93 44.72 \Y X Peak 0.00 2.70 47.42 68.20 20.78
6515 13 029.60 27.63 \Y X Peak 0.00 16.10 43.73 68.20 24.47
1999.93 47.07 \Y X Peak 0.00 2.70 49.77 68.20 18.43
6 535 8 370.86 35.23 \Y X Peak 0.00 18.40 53.63 74.00 20.37
13 069.80 29.98 \Y X Peak 0.00 16.20 46.18 68.20 22.02
1999.69 44.40 \Y X Peak 0.00 2.70 47.10 68.20 21.10
NIl '7 6 695 7 977.04 35.29 \Y X Peak 0.00 17.80 53.09 68.20 15.11
13 383.30 27.92 \Y X Peak 0.00 17.00 44.92 74.00 29.08
1999.93 44.36 \Y X Peak 0.00 2.70 47.06 68.20 21.14
6 875 8 369.24 34.64 \Y X Peak 0.00 18.40 53.04 74.00 20.96
13748.70 27.69 \Y X Peak 0.00 18.00 45.69 68.20 22.51
1999.69 44.31 \Y X Peak 0.00 2.70 47.01 68.20 21.19
8 381.96 38.45 \Y X Peak 0.00 18.40 56.85 74.00 17.15
0895 8 381.96 26.78 \Y X Average 0.00 18.40 45.18 54.00 8.82
13790.70 27.91 \Y X Peak 0.00 18.10 46.01 68.20 22.19
1999.93 44.55 \Y X Peak 0.00 2.70 47.25 68.20 20.95
NIl 8 6 995 8 252.69 35.14 \Y X Peak 0.00 18.20 53.34 74.00 20.66
13 989.00 27.76 \Y X Peak 0.00 18.50 46.26 68.20 21.94
1999.93 44.73 \Y X Peak 0.00 2.70 47.43 68.20 20.77
7 125.00 61.53 \Y% X Peak 0.00 16.70 78.23 88.20 9.97
e 7 125.00 49.22 \Y% X Peak 0.00 16.70 65.92 68.20 2.28
14 231.40 28.01 \Y X Peak 0.00 19.00 47.01 68.20 21.19
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™ 2
6 GHz Frl:it:r?cy Frequency R\‘j:ﬁjgg Pol | EUT | Detector | DCCF | TF Result Limit | Margin
Band i [MHz] ey | BV | Axs | Mode | [dB] | [dB] | [dBuv/m] | [dBuVim] | [dB]
592426 | 50.01 X Peak | 000 | 1400 | 64.01 68.20 4.19
5965 | 795369 | 3851 v X Peak | 000 | 17.80 | 56.31 6820 | 11.89
17895.00 | 27.53 v X Peak | 0.00 | 2440 | 51.93 7400 | 2207
NIl 5 199093 | 4437 v X Peak | 0.00 | 270 47.07 6820 | 21.13
0185 Tzees0 | a1e7 v X Peak | 000 | 1510 | 4667 7400 | 27.33
200016 | 43.92 v X Peak | 000 | 2.70 46.62 6820 | 2158
8405 0 | 2700 v X Peak | 000 | 1570 | 4356 6820 | 24.64
199993 | 4526 v X Peak | 000 | 2.70 47.96 68.20 | 20.24
45 o0 | zr v X Peak | 000 | 1580 | 4351 6820 | 24.69
199969 | 4525 v X Peak | 000 | 2.70 47.95 6820 | 20.25
NIl 6 6 485
13029.90 | 2842 v X Peak | 000 | 1610 | 4452 6820 | 2368
199093 | 4548 v X Peak | 000 | 2.70 48.18 6820 | 20.02
8525 T ime0 | 2700 v X Peak | 000 | 1630 | 44.16 6820 | 24.04
199093 | 4548 v X Peak | 000 | 2.70 48.18 6820 | 20.02
8585 im0 | 2706 v X Peak | 000 | 1630 | 44.16 6820 | 24.04
200016 | 44.84 v X Peak | 000 | 2.70 47.54 6820 | 20.66
NIl 7 6 685
1337070 | 27.34 v X Peak | 000 | 16.90 | 44.24 7400 | 2976
199093 | 44.89 v X Peak | 000 | 2.70 47.59 6820 | 20.61
0845 I ee0s0 | 27.98 v X Peak | 000 | 17.70 | 4568 6820 | 2252
199993 | 44.96 v X Peak | 000 | 2.70 47.66 6820 | 20.54
835259 | 3808 v X Peak | 000 | 1840 | 56.48 7400 | 17.52
0885 I ssase | 2704 v X | Average | 0.00 | 1840 | 45.74 54.00 8.26
1377060 | 27.64 v X Peak | 000 | 1810 | 4574 6820 | 22.46
199093 | 44.18 v X Peak | 000 | 270 46.88 6820 | 21.32
NIl 8 7 005
1410300 | 27.10 v X Peak | 000 | 1880 | 45.90 6820 | 22.30
199993 | 44.69 v X Peak | 000 | 2.70 47.39 6820 | 20.81
712500 | 66.07 v X Peak | 000 | 1670 | 8277 88.20 5.43
7085 e | a0 v X | Average | 0.00 | 1670 | 57.67 6820 | 1053
1416870 | 27.06 v X Peak | 000 | 1890 | 4596 6820 | 22.24
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™ 3
6 GHz F;Zit::cy Frequency R\‘j:fiigg Pol | EUT | Detector | DCCF | TF Result Limit | Margin
Band i [MHz] ey | BV | Axs | Mode | [dB] | [dB] | [dBuv/m] | [dBuVim] | [dB]
199993 | 4568 X Peak | 000 | 2.70 48.38 6820 | 19.82
591954 | 49.38 v X Peak | 000 | 1400 | 63.38 68.20 4.82
298 sz | 4v09 v X Peak | 000 | 17.80 | 60.89 68.20 7.31
1197030 | 28.02 v X Peak | 0.00 | 1470 | 42.72 7400 | 31.28
NIl 199093 |  44.11 v X Peak | 000 | 2.70 46.81 6820 | 21.39
015 zeze0 | sost v X Peak | 000 | 1510 | 4561 7400 | 28.39
199093 | 4526 v X Peak | 000 | 2.70 47.96 6820 | 20.24
8385 om0 | 2o v X Peak | 000 | 1570 | 44.89 6820 | 23.31
NIl 6 6465 | 200016 | 44.17 v X Peak | 0.00 | 270 46.87 6820 | 21.33
200016 | 4525 v X Peak | 000 | 2.70 47.95 6820 | 20.25
8545 M seset0 | 208 v X Peak | 000 | 1620 | 4548 6820 | 2272
NIl 7 833803 | 39.06 v X Peak | 000 | 1840 | 57.46 7400 | 16.54
6865 | 833803 | 27.00 v X Peak | 000 | 1840 | 45.40 7400 | 28.60
1372230 | 29.07 v X Peak | 000 | 17.90 | 46.97 6820 | 21.23
199993 | 4456 v X Peak | 000 | 2.70 47.26 68.20 | 20.94
712845 | 67.10 v X Peak | 000 | 1670 | 83.80 88.20 4.40
NIl 8 7 025
712845 | 47.31 v X | Average | 000 | 1670 | 64.01 68.20 419
14050.80 | 27.37 v X Peak | 000 | 1860 | 4597 6820 | 2223
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T™M 4
6 GHz F;Zit::cy Frequency R\‘j:fiigg Pol | EUT | Detector | DCCF | TF Result Limit | Margin
Band i [MHz] ey | BV | Axs | Mode | [dB] | [dB] | [dBuv/m] | [dBuVim] | [cB]
1999.93 | 45.01 X Peak | 0.00 | 270 47.71 68.20 | 20.49
5923.77 | 50.88 v X Peak | 000 | 14.00 | 64.88 68.20 3.32
8025 oomsze | ases v X Peak | 000 | 17.90 | 5374 7400 | 20.26
1205130 | 29.35 v X Peak | 0.00 | 1490 | 44.25 7400 | 29.75
NIl 199093 | 45.02 v X Peak | 000 | 2.70 47.72 6820 | 2048
0185 T see0 | a4 v X Peak | 000 | 1520 | 50.13 7400 | 23.87
199093 | 4447 v X Peak | 000 | 2.70 4717 6820 | 21.03
8345 Moeme | a1z v X Peak | 0.00 | 1550 | 46.73 7400 | 27.27
199993 | 43.94 v X Peak | 000 | 2.70 46.64 6820 | 21.56
NIl 6 6 505
13009.80 | 27.82 v X Peak | 000 | 1610 | 43.92 68.20 | 24.28
199069 | 45.03 v X Peak | 000 | 2.70 47.73 6820 | 2047
8085 atoe0 | 2048 v X Peak | 000 | 17.10 | 4628 6820 | 21.92
NIl 7 834196 | 39.04 v X Peak | 0.00 | 1840 | 57.44 7400 | 16.56
6825 | 834196 | 27.07 v X | Average | 0.00 | 18.40 | 45.47 54.00 8.53
1364640 | 29.11 v X Peak | 0.00 | 17.60 | 46.71 68.20 | 21.49
200016 | 45.03 v X Peak | 0.00 | 270 47.73 68.20 | 2047
NII 8 6 985
1397130 |  27.61 v X Peak | 000 | 1850 | 46.11 6820 | 22.09
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™ 3 ™ 4

MIMO MIMO

Bandedge_5 985 MHz Bandedge_6 025 MHz

1201 120
10+ 110+
100T 4 100T
e Y M I 1
aof !WWW‘\ w0t ;HMWMWM
801 i 80T f -
E [ i E [ !
3 701 3 E‘ 70 5
2 °F
2 60T i A T 60T ;
5 Nioor ey hliing b~ — " ik kb
3 50T z sol
5 N 3 L *
401 e 401
30t 204
20T 20+
10+ 101
] S S S S ottt
5825 584 586 588 59 592 5904 596 598 6 5825 584 5.86 588 59 5.92 594 5.96 5.98 6
Frequency in GHz Frequency in GHz
Bandedge_7 025 MHz Bandedge_6 985 MHz
1207 120+
£ .1 £
2 7 2
g T a
g 1 2
£ c
® [ T I
[ L.
& sop § sop
101 401
30T % 30T
207 201
10+ 10
) S S A S S o
7 702 704 706 708 71 712 714 716 718 72 72 724125 7 7.02 7.04 7.06 7.08 71 712 714 716 718 72 722 724725
Frequency in GHz Frequency in GHz
Spurious_5 985 MHz Spurious_6 825 MHz
1007 1
0T

Level in dBpV/m
Level in dBuVim

0T
201
101
0 + + + + + + +—+—+ 1 0+—+ + + + + + + +—+ d
16 26 3G 4G 5G & 8 10G 18G 1.85G 3G 4G 5G 6 7 B 910G 18.85G
Frequency in Hz Frequency in Hz
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3.9 AC Conducted Emissions (150 kHz to 30 MHz)

3.9.1 Regulation

§15.207(a) : Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is designed to
be connected to the public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC
power line on any frequency or frequencies, within the band 150 kHz to 30 MHz, shall not exceed the limits in the
following table, as measured using a 50 uH/50 ohms line impedance stabilization network (LISN). Compliance with
the provisions of this paragraph shall be based on the measurement of the radio frequency voltage between each
power line and ground at the power terminal. The lower limit applies at the boundary between the frequency ranges.

Conducted limit (dBpV)
Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56 56 to 46%*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

3.9.2 Test Procedure

a) The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being connected
to the power mains through a line impedance stabilization network (LISN). Other support units were
connected to the power mains through another LISN. The two LISNs provide 50 ohm / 50 yH of coupling
impedance for the measuring instrument.

b) Both lines of the power mains connected to the EUT were checked for maximum conducted interference.

c) The frequency range from 150 kHz to 30 MHz was searched. Emission levels under (Limit — 20 dB) was not
recorded.

Remark : The resolution bandwidth and video bandwidth of test receiver is 9 kHz for quasi-peak detection (QP) and
average detection (AV) at frequency 0.15 MHz — 30 MHz.

3.9.3 Test Setup

/ Vertical Ground
Reference Plane / Test Receiver

——g— |—|
ocooo
40cm EUT L dine ocooo
80cm
|L|SNh
| || ~ |l

N T

\ Horizontal Ground

Reference Plane
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3.94  Test Result
Worst case — AC Line (150 kHz ~ 30 MHz) TM 4 (NIl 5)
100T
gﬂ__
B0
70+
__\\\ Disturbance Voitage on Mains Class B QP
3 07 ~
o ? ;
£ & 5 o - o
s 1 *
40T
Al L 4 &
30T X
207 *
10
0 } } } —1 } f —t——— f |
150k 300 400500 800 1M M 4M &M 6 8 10m 20M  30Mm
Frequency in Hz
Veslfze Frequency eI . Detector T.F Result Limit Margin
AT [MHz] Vel Sle Mode [dB] [dBuV/m] [dBuV/m] [dB]
[MHZ] [dBuV]
0.435 331 37.86 N QP 10.10 47.96 57.15 9.19
0.435 331 28.01 N AV 10.10 38.11 47.15 9.04
4.052 449 26.95 N QP 10.00 36.95 56.00 19.05
6 025
4.052 449 18.59 N AV 10.00 28.59 46.00 17.41
12.120 728 29.79 N QP 10.30 40.09 60.00 19.91
12.120 728 24 .47 N AV 10.30 34.77 50.00 15.23
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Worst case — AC Line (150 kHz ~ 30 MHz)_TM 4 (NIl 6)
1001
90T
80T
0T
> 80 —\ Disturbance Voltage on Mains Class B QF
1
a L
i ‘ J urs b
& 50? - ST
© , o e =i
2 &
~ 40
| o %
30-- :
20T ’
107
0 f f f — f f f — 1 t i
150k 300 400 500 800 1M 2M M 4aMo5M 6 8 10M 20M  30M
Frequency in Hz
Frzzzteegcy Frequency R\e/;dui 29 e Detector T.F Result Limit Margin
[MHz] [MHZ] [dBuV] Mode [dB] [dBuV/m] [dBuV/m] [dB]
0.150 000 43.47 L1 QP 9.90 53.37 66.00 12.63
0.150 000 33.50 L1 AV 9.90 43.40 56.00 12.60
0.527 515 31.65 N QP 10.10 41.75 56.00 14.25
6 505
0.527 515 22.48 N AV 10.10 32.58 46.00 13.42
12.476 294 29.56 N QP 10.30 39.86 60.00 20.14
12.476 294 24.24 N AV 10.30 34.54 50.00 15.46
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Worst case — AC Line (150 kHz ~ 30 MHz) TM 4 (NIl 7)
100 T
90T
80T
70T
. 60_\ D|stu||:|ai1c:e Voltage on Mains Class B QP
m kol -
E 50? ' T~ Disturbance; \Valtage on Mains_Class B_AY
T | oA i
3 .
“or 'R RVE T
30T
20T .
10T
0 T T T 11 T T T T 1 f f i
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Frzzzteegcy Frequency R\e/;dui 29 e Detector T.F Result Limit Margin
[MHZ] [MHZ] [dBuV] Mode [dB] [dBuV/m] [dBuV/m] [dB]
0.150 000 43.56 L QP 9.90 53.46 66.00 12.54
0.150 000 34.61 L AV 9.90 44 .51 56.00 11.49
0.435 331 36.79 N QP 10.10 46.89 57.15 10.26
6 665
0.435 331 27.18 N AV 10.00 37.18 47.15 9.97
11.993 427 29.45 N QP 10.30 39.75 60.00 20.25
11.993 427 24.08 N AV 10.30 34.38 50.00 15.62
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Worst case — AC Line (150 kHz ~ 30 MHz)_TM 4 (NIl 8)

100 T

Disturbance:\Voltage on Mains Class B QP

Level in dBpVvV
(8]
o
e
/

o
0
=
o
o
=)
0
[
o

age on Mains_Class B_AY

b ]
40+ . PY » *
30T
201 *
10T
0 f f F—t——— f f f F————— f i
150k 300 400500 800 1M M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Frzzzt:r?cy Frequency ngldui 29 e Detector T.F Result Limit Margin
[MHz] [MHZz] [dBuV] Mode [dB] [dBuV/m] [dBuV/m] [dB]
0.154 390 43.60 L QP 10.00 53.60 65.76 12.16
0.154 390 36.46 L AV 10.00 46.46 55.76 9.30
0.523 125 31.78 N QP 10.10 41.88 56.00 14.12
6 985
0.523 125 20.90 N AV 10.10 31.00 46.00 15.00
12.432 397 29.99 N QP 10.30 40.29 60.00 19.71
12.432 397 24.61 N AV 10.30 34.91 50.00 15.09
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Appendix — Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services Korea. Our laboratories are FCC recognized accredited test firms
and accredited and approved according to ISO/IEC 17025.

Test Firm Name : BV CPS ADT Korea Ltd.

Address : Innoplex No.2 106, Sinwon-ro 306, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675 KOREA
FCC

Designation Number : KR0158
Test Firm Registration Number : 666061

ISED

Designation Number : KR0158
Test Firm Registration Number : 25944

If you have any comments, please feel free to contact us at the following:

Email: Meyer.Shin@bureauveritas.com
Web Site: www.bureauveritas.co.kr/cps/eaw

The address and road map of all our labs can be found in our web site also.

- End of report -

Report No.: FCCCMKP-WAY-P23090062-3R1 Page: 101 of 101  Report Format Version: BV-FRFTF-01-004



