m Dt & C Report No.: DRTFCC1807-0186 FCC ID: SS4EF401

Maximum Power Spectral Density Test Mode: 802.11ac VHT40 & Ch.134

Agilent Spectrum Analyzer - Swept SA
¢ | RF [S0Q  ac | CORREC | ALIGN AUTO 05:55:43 PM 1ul17, 2018
Avg Type: RMS Frequency
PNO: Fast —»— T1rg:Free Run Avg|Hold: 200,200
IFGain:Low Atten: 30 dB

Mkr1 5.679 04 GHz
Ref 20.00 dBm -3.559 dBm

Center 5.67000 GHz Span 80.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

MSG STATUS
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w Dt & C Report No.: DRTFCC1807-0186

FCC ID: SS4EF401

Maximum Power Spectral Density Test Mode: 802.11ac VHT40 & Ch.151

| RF 150G A | CORREC ] ALIGNAUTO 06:40:38
Avg Type: RMS TRA
PNO: Fast —»— T1rig:Free Run Avg|Hold: 200,200 T

IFGain:Low Atten: 20 dB E -

Mkr1 5.757 48 GHz
Ref 10.00 dBm -14.352 dBm

Center 5.75500 GHz Span 80.00 MHz
#Res BW 100 kHz VBW 300 kHz* Sweep 10.13 ms (8001 pts)

MSG

STATUS

Maximum Power Spectral Density Test Mode: 802.11 ac VHT40 & Ch.159

Agilent Spectrum Analyzer - Swept SA
| RF1S0G A [ CORREC ] i ALIGNAUTO
Avg Type: RMS
PNO: Fast —»— T1rig:Free Run Avg|Hold: 200,200
IFGain:Low Atten: 20 dB

Mkr1 5.782 48 GHz
Ref 10.00 dBm -13.506 dBm

Center 5.79500 GHz

Span 80.00 MHz
#Res BW 100 kHz VBW 300 kHz* Sweep 10.13 ms (8001 pts)

MSG

STATUS
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w Dt & C Report No.: DRTFCC1807-0186

FCC ID: SS4EF401

Maximum Power Spectral Density Test Mode: 802.11ac VHT80 & Ch.42

Agilent Spectrum Analyzer - Swept SA
g | RF (500 AC | CORREC | : ALTGNAUTO
Avg Type: RMS
PNO: Fast —+— Trig:Free Run Avg[Hold: 200/200
IFGain:Low Atten: 30 dB

Mkr1 5.204 00 GHz
Ref 20.00 dBm -7.928 dBm

Span 160.0 MHz

Frequency

Auto Tune

CenterFreq
5.210000000 GHz

StartFreq
5.130000000 GHz

Stop Freq
5290000000 GHz

CF Step
16.000000 MHz

Freq Offset
0 Hz

VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)
IMSG STATUS
Maximum Power Spectral Density Test Mode: 802.11ac VHT80 & Ch.58

Agilent Spectrum Analyzer - Swept SA
g | RE 500 AC | CORREC | i ALIGNAUTO
Avg Type: RMS
PNO: Fast —#— T1rig:Free Run Avg|Held: 200/200
IFGain:Low Atten: 30 dB

N

Mkr1 5.282 56 GHz
Ref 20.00 dBm -8.924 dBm

Span 160.0 MHz
VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

IMEG STATUS
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w Dt & C Report No.: DRTFCC1807-0186 FCC ID: SS4EF401

Maximum Power Spectral Density Test Mode: 802.11ac VHT80 & Ch.106

Agilent Spectrum Analyzer - Swept SA
| RF 150G AC | CORREC | 3 ALIGNAUTO
Avg Type: RMS
PNO: Fast —+— Trig:Free Run Avg|Hold: 200£200
IFGain:Low Atten: 30 dB

Mkr1 5.526 00 GHz
Ref 20.00 dBm -9.207 dBm

Span 160.0 MHz
VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

IM SG STATUS

Maximum Power Spectral Density Test Mode: 802.11ac VHT80 & Ch.155
oo | fF|S00  ac [ CORREC ]
Avg Type: RMS

PNO: Fast —»— 1rig:Free Run Avg|Hold: 200,200
IFGain:Low Atten: 20 dB

Mkr1 5.767 50 GHz
Ref 10.00 dBm -17.750 dBm

Center 5.77500 GHz Span 160.0 MHz
#Res BW 100 kHz VBW 300 kHz* Sweep 20.27 ms (8001 pts)

MSG STATUS
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Report No.: DRTFCC1807-0186 FCC ID: SS4EF401

8.5 Frequency Stability

[m] Test requirements

Manufacturers of U-NIl devices are responsible for ensuring frequency stability such that an emission is maintained

within the band of operation under all conditions of normal operation as specified in the user’s manual.

(m] Test Procedure

The EUT was placed inside of an environmental chamber as the temperature in the chamber was varied between -20°C

and +50°C. The temperature was incremented by 10°C intervals and the unit was allowed to stabilize at each

measurement. And the edge point of EBW (26dB or 6dB bandwidth) was reported.

[m] Test Results: Comply

U-NII 1 & U-NII 2A : (5150 MHz ~ 5350 MHz)

Operating Frequency
35.?;& TEOMP 5180 MHz 5320 MHz
voo) | (9 .
26dBc low edge (Hz) 26dBc High edge(Hz)

+20(Ref) 5,169,325,000 5,330,662,000
+50 5,169,313,000 5,330,584,000
+40 5,169,281,000 5,330,554,000
+30 5,169,293,000 5,330,513,000
3.80 +20 5,169,358,000 5,330,721,000
+10 5,169,375,000 5,330,744,000
0 5,169,325,000 5,330,662,000
-10 5,169,408,000 5,330,812,000
-20 5,169,453,000 5,330,742,000
3.23 +20 5,169,253,000 5,330,692,000
4.37 +20 5,169,264,000 5,330,642,000
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FCC ID: SS4EF401

U-NII 2C : (5470 MHz ~ 5725 MHz)

Operating Frequency
3;‘.?;’;2 TEMP 5500 MHz 5700 MHz
voc) | (9 .
26dBc low edge (Hz) 26dBc High edge(Hz)

+20(Ref) 5,489,231,000 5,710,580,000
+50 5,489,198,000 5,710,554,000
+40 5,489,164,000 5,710,552,000
+30 5,489,335,000 5,710,476,000
3.80 +20 5,489,376,000 5,710,425,000
+10 5,489,413,000 5,710,612,000
0 5,489,231,000 5,710,580,000
-10 5,489,338,000 5,710,384,000
-20 5,489,352,000 5,710,335,000
3.23 +20 5,489,284,000 5,710,298,000
4.37 +20 5,489,157,000 5,710,254,000

U-NII 3: (5725 MHz ~ 5850 MHz)

Operating Frequency
Supply
§9)
(v DC)
6dBc low edge (Hz) 6dBc low edge (Hz)
+20(Ref) 5,736,822,000 5,833,157,000
+50 5,736,754,000 5,833,073,000
+40 5,736,725,000 5,833,231,000
+30 5,736,704,000 5,833,215,000
3.80 +20 5,736,707,000 5,833,318,000
+10 5,736,692,000 5,833,309,000
0 5,736,822,000 5,833,157,000
-10 5,736,669,000 5,833,397,000
-20 5,736,728,000 5,833,385,000
3.23 +20 5,736,749,000 5,833,246,000
4.37 +20 5,736,599,000 5,833,228,000
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FCC ID: SS4EF401

8.6 Radiated Spurious Emission Measurements

(m] Test Procedure

= FCC Part 15.209(a) and (b)

Frequency (MHz) Limit (uV/m) Measurement Distance (meter)
0.009 — 0.490 2400/F(KHz) 300
0.490 — 1.705 24000/F(KHz) 30
1.705 - 30.0 30 30
30~88 100 ** 3
88 ~ 216 150 ** 3
216 ~ 960 200 ** 3
Above 960 500 3

** Except as provided in 15.209(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 permitted under other sections of this
Part, e.g. 15.231 and 15.241.

= FCC Part 15.205 (a): Only spurious emissions are permitted in any of the frequency bands listed below:

MHz MHz MHz MHz GHz GHz
0.009 ~ 0.110 8.41425 ~ 8.41475 108 ~ 121.94 1300 ~ 1427 4.5~5.15 14.47 ~ 14.5
0.495 ~ 0.505 12.29 ~ 12.293 123 ~ 138 1435 ~ 1626.5 5.35~5.46 15.35 ~ 16.2
2.1735 ~ 2.1905 12.51975 ~ 149.9 ~ 150.05 1645.5 ~ 1646.5 7.25~7.75 17.7~21.4
4,125 ~4.128 12.52025 160.52475 ~ 1660 ~ 1710 8.025 ~ 8.5 22.01 ~23.12
4.17725 ~ 4.17775 12.57675 ~ 160.52525 1718.8 ~1722.2 9.0~9.2 23.6 ~24.0
4.20725 ~ 4.20775 12.57725 160.7 ~ 160.9 2200 ~ 2300 9.3~95 31.2~31.8
6.215 ~ 6.218 13.36 ~13.41 162.0125 ~ 167.17 2310 ~ 2390 10.6 ~12.7 36.43 ~ 36.5
6.26775 ~ 6.26825 16.42 ~ 16.423 167.72 ~ 173.2 2483.5 ~ 2500 13.25~13.4 Above 38.6
6.31175 ~ 6.31225 16.69475 ~ 240 ~ 285 2655 ~ 2900
8.291 ~ 8.294 16.69525 322 ~335.4 3260 ~ 3267
8.362 ~ 8.366 16.80425 ~ 399.90 ~ 410 3332 ~ 3339
8.37625 ~ 8.38675 16.80475 608 ~ 614 3345.8 ~ 3358
25.5 ~ 25.67 960 ~ 1240 3600 ~ 4000
37.5~38.25
73 ~74.6
74.8 ~75.2

= FCC Part 15.205(b): 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 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)(7) of this section, the maximum emissions

outside of the frequency bands of operation shall be attenuated in accordance with the following limits:

For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35 GHz band shall not
exceed an EIRP of -27 dBm/MHz.
For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.15-5.35 GHz band shall not
exceed an EIRP of -27 dBm/MHz.
For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the 5.47-5.725 GHz band shall not
exceed an EIRP of -27 dBm/MHz.

1)
@)
®)
(4)

Q)

(6)

()
)

For transmitters operating in the 5.725-5.85 GHz band: All emissions shall be limited to a level of —27 dBm/MHz at 75 MHz or
more above or below the band edge increasing linearly to 10 dBm/MHz at 25 MHz above or below the band edge, and from 25
MHz above or below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and
from 5 MHz above or below the band edge increasing linearly to a level of 27 dBm/MHz at the band edge.

The emission measurements shall be performed using a minimum resolution bandwidth of 1 MHz. A lower resolution bandwidth
may be employed near the band edge, when necessary, provided the measured energy is integrated to show the total power
over 1 MHz.

Unwanted emissions below 1 GHz must comply with the general field strength limits set forth in Section 15.209.

Further, any U-NII devices using an AC power line are required to comply also with the conducted limits set forth in Section
15.207.

The provisions of §15.205 apply to intentional radiators operating under this section

When measuring the emission limits, the nominal carrier frequency shall be adjusted as close to the upper and lower frequency
band edges as the design of the equipment permits.
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(m] Test Procedure

Below 1GHz Above 1GHz

3 Meter

10r 3 Mater

1-4 Meter

mm

0.8 Meter

Turn Table Absorber Ground Screen

(m] 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

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

Report No.: DRTFCC1807-0186 FCC ID: SS4EF401

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:

() RBW =1 MHz.

(i) VBW 2 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.
(i) VBW 2 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.
(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.

Please refer to Appendix Il for the duty correction factor
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[m] Measurement Data:
Radiated Spurious Emissions data(9 kHz ~ 40 GHz) : 802.11a

Bang | Tested Freq. ANT | SO | Detector | Reading | TF DCCF | DCF | Result | Limit | Margin
Channel (MHz) Pol (Axis) Mode (dBuv) (dB/m) (dB) (dB) (dBuv/m) | (dBuVv/m) (dB)
5122.94 H Y PK 52.98 2.20 N/A N/A 55.18 74.00 18.82
36
5180tz | 5127.35 H Y AV 42.82 2.21 0.76 N/A 45.79 54.00 8.21
U-NIl 1 10359.71 Y, X PK 48.34 6.04 N/A N/A 54.38 68.20 13.82
40
(5200 Mbz) | 10399.92 Y, X PK 50.03 6.05 N/A N/A 56.08 68.20 12.12
48
(5240 MHz) | 10480.01 v X PK 49.21 6.08 N/A N/A 55.29 68.20 12.91
52
(5260 MHz) | 10520.07 v X PK 49.68 6.11 N/A N/A 55.79 68.20 12.41
10599.97 v X PK 48.96 6.22 N/A N/A 55.18 68.20 13.02
60
(5300 MHz) | 10600.20 Y, X PK 49.22 6.22 N/A N/A 55.44 | 74.00 18.56
NIl 2A 10600.06 Y, X AV 4158 6.22 0.76 N/A 48.56 54.00 5.44
5372.50 Y, z PK 53.28 3.14 N/A N/A 56.42 74.00 17.58
6 5372.29 v, z AV 43.34 3.14 0.76 N/A 4724 | 54.00 6.76
(5320MH2) | 10639.79 v X PK 48.49 6.27 N/A N/A 54.76 74.00 19.24
10639.99 Y, X AV 4152 6.27 0.76 N/A 48.55 54.00 5.45
Note.

1. No other spurious and harmonic emissions were found greater than listed emissions on above table.
2. Information of Distance Factor
For finding emissions, the test distance might be reduced from 3 mto 1 m. In this case, the distance factor (-9.54 dB) is applied to the result.
- Calculation of distance factor = 20 log( applied distance / required distance ) =20 log(1m /3 m ) =-9.54 dB
When distance factor is “N/A”, the distance is 3 m and distance factor is not applied.
3. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F=AF+CL-AG
Where, T.F = Total Factor, AF =Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,
DCCF = Duty Cycle Correction Factor, DCF = Distance Correction Factor
4. The limit is converted to field strength.
E[dBuV/m] = EIRP[dBm] + 95.2 dB = -27 dBm + 95.2 = 68.2 dBuV/m
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Radiated Spurious Emissions data(9 kHz ~ 40 GHz) : _802.11a

Band Tested Freq. ANT PoEsLth-iron Detector | Reading T.F DCCF DCF Result Limit Margin
Channel (MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
5443.73 v z PK 52.26 3.40 N/A N/A 55.66 | 74.00 | 18.34
5448.03 v z AV 42.46 3.42 0.76 N/A 46.64 | 54.00 7.36
(5500 WHz) | 546518 |V z PK 5178 | 3.47 N/A N/A | 5525 | 6820 | 12.95
11000.08 | V X PK 48.39 6.74 N/A N/A 55.13 | 74.00 | 18.87
Ul 26 10999.95 | V X AV 39.84 6.74 0.76 N/A 47.34 | 54.00 6.66
116 11159.87 | V X PK 48.87 7.24 N/A N/A 56.11 | 74.00 | 17.89
(5580MH2) | 1115995 | Vv X AV 40.89 7.24 0.76 N/A 48.89 | 54.00 5.11
5752.08 v z PK 52.45 3.28 N/A N/A 55.73 | 68.20 | 12.47
5700z | 11399.82 |V X PK | 4771 | 7.98 N/A N/A | 5569 | 7400 | 1831
11399.93 | V X AV 39.13 7.98 0.76 N/A 47.87 | 54.00 6.13
5694.20 v z PK 51.72 3.29 N/A N/A 55.01 | 68.20 | 13.19
149 5724.79 v z PK 56.09 3.18 N/A N/A 59.27 | 78.20 | 18.93
(5745 MH2) | 11489.66 H X PK 46.89 8.26 N/A N/A 55.15 | 74.00 | 18.85
11489.87 | H X AV 38.28 8.26 0.76 N/A 47.30 | 54.00 6.70
U3 157 11569.74 | H X PK 46.82 8.34 N/A N/A 55.16 | 74.00 | 18.84
(5785 MHz) | 11569.95 H X AV 38.11 8.34 0.76 N/A 4721 | 54.00 6.79
5855.89 H Y PK 51.40 3.68 N/A N/A 55.08 | 78.20 | 23.12
165 5876.72 H Y PK 51.58 3.65 N/A N/A 55.23 | 68.20 | 12.97
(5825MH2) | 1164988 | H X PK 47.26 8.40 N/A N/A 55.66 | 74.00 | 18.34
11649.98 | H X AV 37.93 8.40 0.76 N/A 47.09 | 54.00 6.91
Note.

1. No other spurious and harmonic emissions were found greater than listed emissions on above table.
2. Information of Distance Factor
For finding emissions, the test distance might be reduced from 3 mto 1 m. In this case, the distance factor (-9.54 dB) is applied to the result.
- Calculation of distance factor = 20 log( applied distance / required distance ) =20 log(1m /3 m ) =-9.54 dB
When distance factor is “N/A”, the distance is 3 m and distance factor is not applied.
3. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F=AF+CL-AG
Where, T.F = Total Factor, AF =Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,
DCCF = Duty Cycle Correction Factor, DCF = Distance Correction Factor
4. The limit is converted to field strength.
E[dBuV/m] = EIRP[dBm] + 95.2 dB = -27 dBm + 95.2 = 68.2 dBuV/m
5. The measured data for U-NII 3 band is satisfied with the emissions mask in 15.407(b)(4)(i), too.
The old rule 15.407(b)(4) is more tight than the new rule 15.407(b)(4)(i).
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Radiated Spurious Emissions data(9 kHz ~ 40 GHz) : _802.11ac(VHT20)

Band Tested Freq. ANT PoEsLth-iron Detector | Reading T.F DCCF DCF Result Limit Margin
Channel (MHz) Pol (Axis) Mode (dBuv) (dB/m) (dB) (dB) (dBuv/m) | (dBuv/m) (dB)
5127.53 v z PK 52.00 2.21 N/A N/A 5421 | 74.00 | 19.79
36
(5180 MHz) | 512828 v z AV 42.57 2.21 0.81 N/A 4559 | 54.00 8.41
U-NII 1 10359.96 | V X PK 49.29 6.04 N/A N/A 55.33 | 68.20 | 12.87
40
(5200 MHz) | 10399.95 |V X PK 49.94 6.05 N/A N/A 55.99 | 68.20 | 12.21
48
(5240 Mz | 1048014 |V X PK 49.31 6.08 N/A N/A 55.39 | 68.20 | 12.81
52
(260 Mz | 1051996 |V X PK 48.72 6.11 N/A N/A 54.83 | 68.20 | 13.37
10599.82 | V X PK 47.98 6.22 N/A N/A 5420 | 68.20 | 14.00
(5300 Hz) | 10600.08 |V X PK 4855 | 6.22 N/A N/A | 5477 | 7400 | 19.23
NI 2A 10600.08 | V X AV 41.01 6.22 0.81 N/A 48.04 | 54.00 5.96
5373.10 v z PK 52.85 3.14 N/A N/A 55.99 | 74.00 | 18.01
o 5371.69 v z AV 42.19 3.13 0.81 N/A 46.13 | 54.00 7.87
(5320MH2) | 10639.96 | V X PK 47.87 6.27 N/A N/A 54.14 | 74.00 19.86
10639.93 | V X AV 41.05 6.27 0.81 N/A 48.13 | 54.00 5.87
Note.

1. No other spurious and harmonic emissions were found greater than listed emissions on above table.
2. Information of Distance Factor

For finding emissions, the test distance might be reduced from 3mto 1 m. In this case, the distance factor (-9.54 dB) is applied to the result.

- Calculation of distance factor = 20 log( applied distance / required distance ) =20 log(1m /3 m)=-9.54dB
When distance factor is “N/A”, the distance is 3 m and distance factor is not applied.
3. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F=AF+CL-AG
Where, T.F = Total Factor, AF =Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,
DCCF = Duty Cycle Correction Factor, DCF = Distance Correction Factor
4. The limit is converted to field strength.
E[dBuV/m] = EIRP[dBm] + 95.2 dB = -27 dBm + 95.2 = 68.2 dBuV/m
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m Dt & C Report No.: DRTFCC1807-0186 FCC ID: SS4EF401

Radiated Spurious Emissions data(9 kHz ~ 40 GHz) : 802.11ac(VHT20)

Band Tested Freq. ANT PoEsLth-iron Detector | Reading T.F DCCF DCF Result Limit Margin
Channel (MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
5448.26 v z PK 52.71 3.42 N/A N/A 56.13 | 74.00 | 17.87
5448.15 v z AV 42.85 3.42 0.81 N/A 47.08 | 54.00 6.92
(5500 WHz) | 546367 | v z PK 5116 | 3.47 N/A N/A | 5463 | 6820 | 1357
10999.80 | V X PK 48.56 6.74 N/A N/A 55.30 | 74.00 | 18.70
Ul 26 11000.03 | V X AV 40.31 6.74 0.81 N/A 47.86 | 54.00 6.14
16 11159.79 v X PK 48.74 7.24 N/A N/A 55.98 | 74.00 | 18.02
(5580MH2) | 1115998 | Vv X AV 40.85 7.24 0.81 N/A 48.90 | 54.00 5.10
5753.76 v z PK 52.43 3.29 N/A N/A 55.72 | 68.20 | 12.48
(5700 WHz) | 11399.95 |V z PK 47.05 | 7.98 N/A N/A | 55.03 | 74.00 | 18.97
11399.92 | VvV z AV 38.72 7.98 0.81 N/A 4751 | 54.00 6.49
5693.43 H Y PK 52.20 3.29 N/A N/A 55.49 | 68.20 | 12.71
149 5723.64 H Y PK 58.23 3.19 N/A N/A 61.42 | 78.20 | 16.78
(5745MH2) | 11489.99 v z PK 47.00 8.26 N/A N/A 55.26 | 74.00 18.74
11490.01 | V z AV 38.88 8.26 0.81 N/A 47.95 | 54.00 6.05
NI 3 157 11569.90 | V z PK 47.63 8.34 N/A N/A 55.97 | 74.00 | 18.03
(5785MHz) | 11569.95 v z AV 38.63 8.34 0.81 N/A 47.78 | 54.00 6.22
5850.08 H Y PK 52.98 3.66 N/A N/A 56.64 | 78.20 | 21.56
165 5876.88 H Y PK 51.63 3.65 N/A N/A 55.28 | 68.20 | 12.92
(5825 MH2) | 11649.99 v z PK 47.23 8.40 N/A N/A 55.63 | 74.00 18.37
11649.94 | VvV z AV 38.50 8.40 0.81 N/A 47.71 | 54.00 6.29
Note.

1. No other spurious and harmonic emissions were found greater than listed emissions on above table.
2. Information of Distance Factor
For finding emissions, the test distance might be reduced from 3mto 1 m. In this case, the distance factor (-9.54 dB) is applied to the result.
- Calculation of distance factor = 20 log( applied distance / required distance ) =20 log(1m /3 m ) =-9.54 dB
When distance factor is “N/A”, the distance is 3 m and distance factor is not applied.
3. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F=AF+CL-AG
Where, T.F = Total Factor, AF =Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,
DCCF = Duty Cycle Correction Factor, DCF = Distance Correction Factor
4. The limit is converted to field strength.
E[dBuV/m] = EIRP[dBm] + 95.2 dB = -27 dBm + 95.2 = 68.2 dBuV/m
5. The measured data for U-NII 3 band is satisfied with the emissions mask in 15.407(b)(4)(i), too.
The old rule 15.407(b)(4) is more tight than the new rule 15.407(b)(4)(i).
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Report No.: DRTFCC1807-0186

FCC ID: SS4EF401

Radiated Spurious Emissions data(9 kHz ~ 40 GHz) : 802.11ac(VHT40)

Band Tested Freq. ANT PoEsLth-iron Detector | Reading T.F DCCF DCF Result Limit Margin
Channel (MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) (dB) (dBuv/im) | (dBuV/m) (dB)
5148.56 v z PK 51.70 2.25 N/A N/A 53.95 | 74.00 | 20.05
(5100 wHz) | 514188 |V z AV 3985 | 2.24 1.48 N/A | 4357 | 5400 | 10.43
U-NII 1
10379.89 | V X PK 49.33 6.05 N/A N/A 55.38 | 68.20 | 12.82
46
(5230 MHz) | 10460.02 |V X PK 48.87 6.07 N/A N/A 54.94 | 6820 | 13.26
54
(270 MHy | 1053998 |V X PK 49.15 6.14 N/A N/A 55.29 | 68.20 | 12.91
5351.28 v z PK 55.09 3.05 N/A N/A 58.14 | 74.00 | 15.86
U-NII 2A 62 5350.32 v z AV 41.52 3.04 1.48 N/A 46.04 | 54.00 7.96
(5310MHZ) | 10619.89 v X PK 48.60 6.24 N/A N/A 54.84 74.00 19.16
10619.95 | V X AV 41.13 6.24 1.48 N/A 48.85 | 54.00 5.15
Note.

1. No other spurious and harmonic emissions were found greater than listed emissions on above table.
2. Information of Distance Factor

For finding emissions, the test distance might be reduced from 3 mto 1 m.

- Calculation of distance factor = 20 log( applied distance / required distance ) =20 log(1m /3 m ) =-9.54 dB
When distance factor is “N/A”, the distance is 3 m and distance factor is not applied.

3. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F=AF+CL-AG
Where, T.F = Total Factor,

AF = Antenna Factor,
DCCF = Duty Cycle Correction Factor,

4. The limit is converted to field strength.

E[dBuV/m] = EIRP[dBm] + 95.2 dB = -27 dBm + 95.2 = 68.2 dBuV/m

CL = Cable Loss,
DCF = Distance Correction Factor

AG = Amplifier Gain,

In this case, the distance factor (-9.54 dB) is applied to the result.
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m Dt & C Report No.: DRTFCC1807-0186 FCC ID: SS4EF401

Radiated Spurious Emissions data(9 kHz ~ 40 GHz) : 802.11ac(VHT40)

Band Tested Freq. ANT PoEsLth-iron Detector | Reading T.F DCCF DCF Result Limit Margin
Channel (MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
5434.80 v z PK 50.40 3.37 N/A N/A 53.77 | 74.00 | 20.23
5408.01 v z AV 39.77 3.28 1.48 N/A 4453 | 54.00 9.47
(5510 Mz | 5461.89 |V z PK 50.17 | 3.46 N/A N/A | 53.63 | 6820 | 1457
11020.05 | V X PK 48.23 6.80 N/A N/A 55.03 | 74.00 | 18.97
Ul 26 11019.89 | V X AV 40.16 6.80 1.48 N/A 48.44 | 54.00 5.56
110 1110003 | V X PK 48.44 7.05 N/A N/A 55.49 | 74.00 | 18.51
(5550MH2) | 11100.00 | V X AV 41.11 7.05 1.48 N/A 49.64 | 54.00 4.36
5734.15 v z PK 49.31 3.22 N/A N/A 52.53 | 68.20 | 15.67
(670 MMz | 11339.85 |V X PK 4834 | 7.79 N/A N/A | 5613 | 7400 | 17.87
11340.08 | V X AV 40.33 7.79 1.48 N/A 49.60 | 54.00 4.40
5713.20 H Y PK 50.66 3.30 N/A N/A 53.96 | 68.20 | 14.24
151 5724.56 H Y PK 56.23 3.18 N/A N/A 59.41 | 78.20 | 18.79
(5755 MHz) | 11509.98 v z PK 46.94 8.30 N/A N/A 55.24 | 74.00 | 18.76
NI 3 11510.02 | V z AV 39.02 8.30 1.48 N/A 48.80 | 54.00 5.20
5853.04 H Y PK 48.52 3.67 N/A N/A 52.19 | 78.20 | 26.01
150 5890.69 H Y PK 49.48 3.70 N/A N/A 53.18 | 68.20 | 15.02
(5795 MHz) | 11589.94 v Z PK 48.26 8.36 N/A N/A 56.62 | 74.00 | 17.38
11589.98 | V z AV 39.28 8.36 1.48 N/A 49.12 | 54.00 4.88
Note.

1. No other spurious and harmonic emissions were found greater than listed emissions on above table.
2. Information of Distance Factor
For finding emissions, the test distance might be reduced from 3 mto 1 m. In this case, the distance factor (-9.54 dB) is applied to the result.
- Calculation of distance factor = 20 log( applied distance / required distance ) =20 log(1m /3 m ) =-9.54 dB
When distance factor is “N/A”, the distance is 3 m and distance factor is not applied.
3. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F=AF+CL-AG
Where, T.F = Total Factor, AF =Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,
DCCF = Duty Cycle Correction Factor, DCF = Distance Correction Factor
4. The limit is converted to field strength.
E[dBuV/m] = EIRP[dBm] + 95.2 dB = -27 dBm + 95.2 = 68.2 dBuV/m
5. The measured data for U-NII 3 band is satisfied with the emissions mask in 15.407(b)(4)(i), too.
The old rule 15.407(b)(4) is more tight than the new rule 15.407(b)(4)(i).
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Report No.: DRTFCC1807-0186

FCC ID: SS4EF401

Radiated Spurious Emissions data(9 kHz ~ 40 GHz) : 802.11ac(VHT80)

Band Tested Freq. ANT PEL.JIT Detector Reading T.F DCCF DCF Result Limit Margin

an Channel (MHz) Pol (OAS)'(i'SO)“ Mode (dBuv) (dB/m) (dB) (dB) (dBuv/im) | (dBuv/m) (dB)
5147.58 \Y PK 52.01 2.25 N/A N/A 54.26 74.00 19.74

42

UNIL | epiommy | 514817 | V z AV 4173 | 225 2.57 N/A | 4655 | 5400 | 7.45
10420.10 \Y X PK 49.39 6.06 N/A N/A 55.45 68.20 12.75
5360.11 \Y VA PK 54.48 3.08 N/A N/A 57.56 74.00 16.44

UNI2A | oro0imy | 535952 | V z AV 4250 | 3.08 257 N/A | 4815 | 5400 | 585
10579.81 \Y X PK 49.01 6.19 N/A N/A 55.20 68.20 13.00

Note.

1. No other spurious and harmonic emissions were found greater than listed emissions on above table.
2. Information of Distance Factor

For finding emissions, the test distance might be reduced from 3 mto 1 m.

- Calculation of distance factor = 20 log( applied distance / required distance ) =20 log(1m /3 m ) =-9.54 dB
When distance factor is “N/A”, the distance is 3 m and distance factor is not applied.

3. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F=AF+CL-AG
Where, T.F = Total Factor,

DCCF = Duty Cycle Correction Factor,

AF = Antenna Factor,

4. The limit is converted to field strength.

E[dBuV/m] = EIRP[dBm] + 95.2 dB = -27 dBm + 95.2 = 68.2 dBuV/m

CL = Cable Loss,
DCF = Distance Correction Factor

AG = Amplifier Gain,

In this case, the distance factor (-9.54 dB) is applied to the result.
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m Dt & C Report No.: DRTFCC1807-0186 FCC ID: SS4EF401

Radiated Spurious Emissions data(9 kHz ~ 40 GHz) 802.11ac(VHT80)

Band Tested Freq. ANT PoEslth-iron Detector Reading T.F DCCF DCF Result Limit Margin
Channel (MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
5406.03 \% VA PK 51.98 3.28 N/A N/A 55.26 74.00 18.74
5459.78 \% Z AV 41.52 3.46 2.57 N/A 47.55 54.00 6.45
UNI2C | geaomizy | 546237 |V z PK 5241 | 3.46 N/A N/A | 5587 | 6820 | 12.33
11060.03 \% X PK 48.69 6.93 N/A N/A 55.62 74.00 18.38
11059.98 \% X AV 40.51 6.93 2.57 N/A 50.01 54.00 3.99
5640.20 H Y PK 51.67 3.33 N/A N/A 55.00 68.20 13.20
5724.33 H Y PK 55.34 3.18 N/A N/A 58.52 78.20 19.68
Uil 155 5851.32 H Y PK 54.23 3.66 N/A N/A 57.89 | 78.20 | 20.31
G775 MH2) | 5866.09 H Y PK 52.55 3.66 N/A N/A 56.21 | 6820 | 11.99
11549.66 \% Z PK 47.86 8.33 N/A N/A 56.19 74.00 17.81
11549.95 \% Z AV 39.33 8.33 2.57 N/A 50.23 54.00 3.77

Note.

1. No other spurious and harmonic emissions were found greater than listed emissions on above table.
2. Information of Distance Factor
For finding emissions, the test distance might be reduced from 3 mto 1 m. In this case, the distance factor (-9.54 dB) is applied to the result.
- Calculation of distance factor = 20 log( applied distance / required distance ) =20 log(1m /3 m ) =-9.54 dB
When distance factor is “N/A”, the distance is 3 m and distance factor is not applied.
3. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F+ DCCF + DCF / T.F=AF+CL-AG
Where, T.F = Total Factor, AF =Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,
DCCF = Duty Cycle Correction Factor, DCF = Distance Correction Factor
4. The limit is converted to field strength.
E[dBuV/m] = EIRP[dBm] + 95.2 dB = -27 dBm + 95.2 = 68.2 dBuV/m
5. The measured data for U-NII 3 band is satisfied with the emissions mask in 15.407(b)(4)(i), too.
The old rule 15.407(b)(4) is more tight than the new rule 15.407(b)(4)(i).
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m Dt & C Report No.: DRTFCC1807-0186 FCC ID: SS4EF401

8.7 AC Conducted Emissions

[m] Test Requirements and limit, §15.207

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 pH/50 ohms line impedance

stabilization network (LISN).

Conducted Limit (dBuV)
Frequency Range (MHz) -
Quasi-Peak Average
0.15~0.5 66 to 56 * 56 to 46 *
05~5 56 46
5~30 60 50

* Decreases with the logarithm of the frequency

Compliance with this provision shall be based on the measurement of the radio frequency voltage between each

power line (LINE and NEUTRAL) and ground at the power terminals.

[m] Test Configuration
See test photographs for the actual connections between EUT and support equipment.

(m] Test Procedure

Conducted emissions from the EUT were measured according to the ANSI C63.10-2013.

1. The test procedure is performed in a 6.5 m x 3.5 m x 3.5 m (L x W x H) shielded room. The EUT along with its
peripherals were placed on a 1.0 m (W) x 1.5 m (L) and 0.8 m in height wooden table and the EUT was adjusted to
maintain a 0.4 meter space from a vertical reference plane.

2. The EUT was connected to power mains through a line impedance stabilization network (LISN) which provides 50
ohm coupling impedance for measuring instrument and the chassis ground was bounded to the horizontal ground
plane of shielded room.

3. All peripherals were connected to the second LISN and the chassis ground also bounded to the horizontal ground
plane of shielded room.

4.The excess power cable between the EUT and the LISN was bundled. The power cables of peripherals were

unbundled. All connecting cables of EUT and peripherals were moved to find the maximum emission.

[m] Measurement Data: Comply
Note 1: See next pages for actual measured spectrum plots and data for worst case result.
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AC Line Con

Test Mode: U-NII'1 & 802.11a & 5180 MHz
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Memo

LIMIT : FCC P15.207 QP
FCC P15.207 AV

[dBuV] PHASE:

Referrence No.

Power Supply
Temp/Humi.

Operator

Date 2018-07-07

23'C146%
J.J.LEE

[QP/CAV]

15M .2M . 3M 5M LM

[dBuV] PHASE :

M

2M

3M

5M

™ 10M 20M 30M

Frequency[Hz]
[QP/ICAV]

a T

15M .Z2M .3M LM LM

1M

=M

3M

5M

™ 10M 20M  30M
Frequency[Hz]

TRF-RF-233(03)161101

Prohibits the copying and re-issue of this report without DT&C approval. Pages: 79/ 122



m Dt & C Report No.: DRTFCC1807-0186 FCC ID: SS4EF401

AC Line Conducted Emissions (Data List)
Test Mode: U-NII'1 & 802.11a & 5180 MHz

Results of Conducted Emission

DTNC Date 2018-07-07
Order No. Referrence No.
Model No. EF401 Power Supply
Serial No. Temp/Humi. 23'C146 %
Test Condition WLAN 5.1GHz Operator J.J.LEE
Memo

LIMIT : FCC P15.207 QP
FCC P15.207 AV

NO FREQ READING C.FACTOR RESULT LIMIT MARGIN PHASE
QP CAvY QP CAV QP CAY QF CRY
[MH=z] [dBuV] [dBuV] [dB] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV]
1 0.16599 23.1714.39 9.89 33.0624.28 65.16 55.16 3232.1030.88 N
2 0.44445 31.3024.82 9.90 41.2034.72 56.98 46.98 15.7812.26 N
3 0.493%57 26.6020.91 9.90 36.5030.81 56.11 46.11 19.6115.30 N
4 0.53686 24.4019.06 9.90 34.3028.96 56.00 46.00 21.7017.04 N
5  2.25120 21. 6913 .76 9.05 31.64 23.71 56.00 46.00 Z24.3622.29 N
& 5.43780 10.85 5.34 10.06 20.9115.40 €0.00 50.00 329.0934.60 N
7 27.51560 4.34-0.72 10.38 14.72 9.66 ©0.00 50.00 45.2840.34 N
6§ 0.44450 32.0324.43 9.90 41.9334.33 56.88 46.538 15.0512.65 Ll
95 0.46541 31.4424.92 9.90 41.34 34.382 56.52 46.52 15.1811.70 Ll
10 2.22520 21.0212.22 9.95% 30.9722.17 56.00 46.00 25.0323.83 L1l
11 3..08400 10.71 3.27% 9.98 20.€913.25 56.00 46.00 35.3132.75 Ll
12 158.26440 1.38-3.38 10.25 11.63 6.87 60.00 50.00 45.3743.13 Ll
13 27.14280 5.24 0.04 10.37 15.6110.41 €0.00 50.00 44.3539.59 Ll
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m Dt & C Report No.: DRTFCC1807-0186 FCC ID: SS4EF401

AC Line Conducted Emissions (Graph)
Test Mode: U-NII 2A & 802.11a & 5260 MHz

Results of Conducted Emission

DTNC Date 2018-07-07
Order No. Referrence No.
Model No. EF401 Power Supply
Serial No. Temp/Humi. 23'C146%
Test Condition WLAN 5.3GHz Operator JJLEE
Memo

LIMIT : FCC P15.207 QP
FCC P15.207 AV
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m Dt & C Report No.: DRTFCC1807-0186 FCC ID: SS4EF401

AC Line Conducted Emissions (Data List)
Test Mode: U-NII 2A & 802.11a & 5260 MHz

Results of Conducted Emission

DTNC Date 2018-07-07
Order No. Referrence No.
Model No. EF401 Power Supply
Serial No. Temp/Humi. 23'C146%
Test Condition WLAN 5.3GHz Operator JJLEE
Memo

LIMIT : FCC P15.207 QP
FCC P15.207 AV

NO  FREQ READING  C.FACTOR RESULT LIMIT MARGIN  PHAESE
OP  CAV QP  CAV CP  CAV QP  CAV
[MHz] [dBuV] [dBuV] [dB] [dBuV] [dBuV] [dBuV] [dBuv] [dBuV] [dBuV]
1 0.15560 22.1512.46 9.50 32.0522.36 63.80 53.80 31.7531.44 N
2 0.46218 26.6219.92  9.50 36.5229.82 56.65 46.65 20.1316.83 N
3 0.46914 32.7625.77  9.50 12.6635.67 56.53 46.53 13.8710.86 N
4 0.80095%2 11.24 5.12 9.92 21.1615.04 56.00 46.00 34.8L30.96 N
5 2.24880 20.8513.26 9.95 30.8023.21 56.00 46.00 25.2022.79 N
6 9.73740 5.11 0.0l 10.17 15.2810.18 60.00 50.00 44.7239.32 N
7 13.14480 3.99-1.56 10.16 14.15 8.60 60.00 50.00 45.6541.10 N
§ 0.22797 22.6515.22  9.%0 32.5525.12 62.52 52.52 29.9727.40 1Ll
9 0.44498 32.1624.88 9.90 12.0631.78 56.97 46.97 14.9112.19 11
10 0.46870 32.7325.48  9.50 12.6335.38 56.54 46.54 13.9111.16 11
11 0.876322 11.24 4.74 9.93 21.1714.67 56.00 46.00 34.8331.33 Il
12 2.17680 20.7112.12  9.%5% 30.6622.07 56.00 46.00 25.3423.93 1Ll
13 2.24680 17.8510.07  9.095 27.8020.02 56.00 46.00 25.2025.98 L1
14 13.16840 2.55-2.25 10.16 12.71 7.91 60.00 50.00 47.2%42.00 L1
15 26.28580 3.15-1.52 10.36 13.51 8.83 60.00 50.00 46.4%41.17 L1
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m Dt & C Report No.: DRTFCC1807-0186 FCC ID: SS4EF401

AC Line Conducted Emissions (Graph)
Test Mode: U-NII 2C & 802.11a & 5500 MHz

Results of Conducted Emission

DTNC Date 2018-07-07
Order No. Referrence No.
Model No. EF401 Power Supply
Serial No. Temp/Humi. 23'C146 %
Test Condition WLAN 5.5GHz Operator J.J.LEE
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FCC P15.207 AV
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Report No.: DRTFCC1807-0186

FCC ID: SS4EF401

AC Line Conducted Emissions (Data List)

Test Mode: U-NIl 2C & 802.11a & 5500 MHz
Results of Conducted Emission

DTNC Date 2018-07-07

Order No. Referrence No.

Model No. EF401 Power Supply

Serial No. Temp/Humi. 23'C146%

Test Condition WLAN 5. 5GHz Operator JJLEE

Memo

LIMIT : FCC P15.207 QP

FCC P15.207 AV
NO FREQ READING C.FACTOR RESULT LIMIT MARGIN PHASE
QP CAV QP CAV QP CAV QP CAV
[MHz] [dBuV] [dBuV] [dB] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV]

1 0.21682 22.2913.60 9.80 32.1923.50 62.94 52.94 30.7529.41 N
2 - A4470 B2, L8805 28 9. 80 42.08 85,18 5897 44.87 I4.8%11.79 N
3 046744 31.77 24 .88 | 41,67 34.78 56.56¢ 4e6.56 14.8%11.78 N
1 0.85415 12.69 8.26 2, 53 22.6218.1% 56.00 46.00 33.3827.81 i
B 00000 il BN LB B BE 31.5023.51 56.00 46.00 24.5022.00 N
4] 5.44680 10.50 5.20 10.06 20.5615.26 60.00 50.00 39.44 24.74 N
®olz bddan d Gde—] 35 10, I4 14.08 8.7% 60.00 50.00 45.9241.21 N
g8 O 2asus 2, Balh e 9.60 A48 2502 6245 BE. 49 30 .01 27,47 L1
9 QoA LE 31, 5524 (BY 9.80 41,45 30,43 56,98 40,98 15.53 12.55 L1
10 0.46266 25.59519.06 9.%0 35.8528.96 56.64 4de.84 20.7%17.68 L1
L1 58506 18, 18 6 .92 9. il gy 16,84 600 46,00 27 .81 28, 16 L1
L2 2.2%000 18, 2300 .57 ¥, B8 2%18 20 B2 5800 48,00 26,82 28,48 L1
13 16.80920 0.%7-3.84 10.18 11.12 &.31 @0.00 50.00 485.8843.69 L1
LA Ee ANE0e B 58—l L2 1036 13.95 9.24 40.00 50.00 46.0540.76 L1
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AC Line Conducted Emissions (Graph)
Test Mode: U-NII' 3 & 802.11a & 5785 MHz

Results of Conducted Emission

DTNC Date 2018-07-07
Order No. Referrence No.
Model No. EF401 Power Supply
Serial No. Temp/Humi. 23'C146%
Test Condition WLAN 5.7GHz Operator J.J.LEE
Memo

LIMIT : FCC P15.207 QP
FCC P15.207 AV

5o [dBUV] PHASE:
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AC Line Conducted Emissions (Data List)

Test Mode: U-NII 3 & 802.11a & 5785 MHz

Results of Conducted Emission

DTNC Date 2018-07-07

Order No. Referrence No.

Model No. EF401 Power Supply

Serial No. Temp/Humi. 23'C/146%

Test Condition WLAN 5.7GHz Operator JJLEE

Memo

LIMIT : FCC P15.207 QP

FCC P15.207 AV
NO FREQ READING C.FACTOR RESULT LIMIT MARGIN PHASE
QP CAV QP CAV QP CAV QF CAV
[MHz] [dBuV] [dBuV] [dB] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV]

1 0.39663 25.8919.68 9.580 35.%9 29.58 b7.92 A47.92 .22.1318.34 N
2 0468391 Bl. 2105 .48 9. 80 4100 8%, 39 S8.853 44.58 I5.5E 11,14 i)
3 0D.52R72 23.7018.41 | 33.6028.31 56.00 4e.00 22.4017.69 N
1 1.466d0 12.65 7.5LH0 2. 853 22.5817.43 56.00 46.00 33.42:28.57 i)
5 .0lbetr 2l Blda B8 B BE 31.5623.53 56.00 4de.00 24.4422.47 N
& ©.02800 10.230 4.5%3 10.006 20.3614.5% 60.00 5LH0.00 39.64 35.01 i
To27.2%560 &.21 0.9% 10037 16.5811.36 60.00 50.00 43_.4233._64 N
8  U.2ELEY 2l 8FlE .8 9.60 3187 23,84, &l .71 Bl.PL 28 .8L 07,87 L1
9 O Asan B 1L T 9.80 4100 34, 62 5697 460,97 15.88 12,35 Ll
10 0.61078 20.71 7.59 B, 81 30.6217.50 56.00 46.00 25.3828.50 L1
L1 ZedudBu 2. 68 11 B 9. 5B Blnas 2l 4% BGLO00 46,00 25 57T 24, 9l Ll
L2 B.B0Es TRV 0.79 20004 L7810, 78 5608 44, 08 38 .72 38. 25 L1
13 5.74700 6.18 0.82 10.06 1@.24 10.88 @0.00 50.00 43.7639.12 .1
14 27.28200 7.60 2,04 10.37 17.9712.41 60.00 50.00 42.0337.59 Ll
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9. LIST OF TEST EQUIPMENT

Next.Cal.Dat
Type Manufacturer Model (y():/‘/’irlﬁ?n%%) e SIN
(yy/mm/dd)
Spectrum Analyzer Agilent Technologies N9020A 17/12/26 18/12/26 MY50200828
Spectrum Analyzer Agilent Technologies N9020A 18/01/03 19/01/03 MY48011700
Spectrum Analyzer Agilent Technologies N9030A 17/09/07 18/09/07 MY53310140
Multimeter FLUKE 17B 17/12/26 18/12/26 26030065WS
Signal Generator Rohde Schwarz SMBV100A 17/12/27 18/12/27 255571
Signal Generator ANRITSU MG3695C 18/02/12 19/02/12 173501
Thermohygrometer BODYCOM BJ5478 17/09/11 18/09/11 N/A
Temp & Humi Test 17/09/07 18/09/07
Chafnber SJ Science SJ-TH-S50 1807106 Toon0s | Uss42113
Loop Antenna Schwarzbeck FMzB1513 18/01/30 20/01/30 1513-128
BILOG ANTENNA Schwarzbeck VULB 9168 18/03/26 20/03/26 9168-0819
Horn Antenna ETS-Lindgren 3115 17/01/13 19/01/13 9202-3820
Horn Antenna Schwarzbeck BBHA 9120C 17/12/04 19/12/04 9120C-561
Horn Antenna A.H.Systems Inc. SAS-574 17/07/31 19/07/31 155
PreAmplifier tsj MLA-10K01-B01-27 18/01/11 19/01/11 2005354
PreAmplifier tsj MLA-0118-J01-45 18/02/08 19/02/08 17138
PreAmplifier tsj MLA-1840-J02-45 17/10/26 18/10/26 16966-10728
17/09/06 18/09/06
Attenuator SMAJK SMAJK-2-3 3
18/07/02 19/07/02
Attenuator Aeroflex/Weinschel 56-3 172)27 18712727 Y2370
18/07/02 19/07/02
17/09/07 18/09/07
Attenuator SRTechnology F01-B0606-01 13092403
18/07/02 19/07/02
Attenuator Hefei Shunze SS5T2.92-10-40 172/27 18712727 16012202
18/07/03 19/07/03
17/09/06 18/09/06
Attenuator SMAJK SMAJK-50-10 3-50-10
18/07/03 19/07/03
. . o 17/12/26 18/12/26
High Pass Filter Wainwright Instruments | WHNX8.0/26.5-6SS 3
18/07/02 19/07/02
. . o WHKX12-935-1000- 17/09/05 18/09/05
High Pass Filter Wainwright Instruments 15000-40SS 18/07/02 19/07/02 8
. . o WHKX10-2838-3300- 17/09/06 18/09/06
High Pass Filter Wainwright Instruments 18000-60SS 18/07/02 19/07/02 1
Wide Bancith Sensor | ATTSY MA24115 w2zl | 180227 | i
EMI Test Receiver Rohde Schwarz ESW44 17/08/21 18/08/21 101645
EMI Test Receiver Rohde Schwarz ESCI7 18/02/12 19/02/12 100910
PULSE LIMITER Rohde Schwarz ESH3-22 17/09/29 18/09/29 101333
LISN SCHWARZBECK NNLK 8121 18/03/20 19/03/20 06183
Cable DT&C CABLE 18/03/26 19/03/26 RF-68
Cable DT&C CABLE 18/03/26 19/03/26 P-IN
Cable DT&C CABLE 18/03/26 19/03/26 RF-71
Cable DT&C CABLE 18/06/22 19/06/22 RF-82
Cable Radiall TESTPRO3 18/06/22 19/06/22 RF-66
Cable Radiall TESTPRO3 18/06/22 19/06/22 RF-74
Cable HUBER+SUHNER SUCOFLEX 17/12/22 18/12/22 C-1
Cable HUBER+SUHNER SUCOFLEX 17/12/22 18/12/22 C-2
Cable HUBER+SUHNER SUCOFLEX 17/12/22 18/12/22 C-3
Cable HUBER+SUHNER SUCOFLEX 17/12/22 18/12/22 C-4
Cable DT&C CABLE 18/02/21 19/02/21 RF-56

Notel: The measurement antennas were calibrated in accordance to the requirements of ANSI C63.5-2017
Note2: The cable is not a regular calibration item, so it has been calibrated by DT & C itself.
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APPENDIX |

Conducted Test set up Diagram

= Conducted Measurement

Spectrum Analyzer

a
Egaginig
o
| k=1
EEX) —

EUT

Cable A
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APPENDIX I

Duty Cycle Information

(m] Test Procedure

Duty Cycle [X =0On Time / ( On + Off time )] is measured using Measurement Procedure of KDB789033 D02v02r01

1.

2.
3.
4

Set the center frequency of the spectrum analyzer to the center frequency of the transmission.

Set RBW = EBW if possible; otherwise, set RBW to the largest available value.

Set VBW = RBW. Set detector = peak.

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)

[(m] Test Results:

Duty cycle
Maximum Achievable
~ Duty Cycle
Data 1zelz Duty Cycle (x) = On / (On+Off) Correction 50/T
Mode Rate Frequency Factor [kHz]
[MHz] On Time (On+Off) Time x [dB]
[ms] [ms]
802.11a 6Mbps 5180 1.040 1.238 84.01 0.76 48.08
802.11ac
(VHT20) MCSO 5180 0.975 1.173 83.12 0.81 51.28
802.11ac
(VHT40) MCSO 5190 0.492 0.691 71.20 1.48 101.63
802.11ac
(VHT80) MCSO 5210 0.248 0.448 55.36 2.57 201.61

TRF-RF-233(03)161101 Prohibits the copying and re-issue of this report without DT&C approval. Pages: 89/ 122



O Dt&C

Report No.: DRTFCC1807-0186

FCC ID: SS4EF401

Single Transmit

Duty Cycle Test Mode: 802.11a & Ch.36
Agilent Spectrum Analyzer, - Swept SA
B | RrRF [S0¢  ac | CORReC | ALIGN AUTO 02:42:12 PM 1ul 17, 2018
Avg Type: Log-Pwr Frequency
PNO: Fast ~—»— 1rig:Free Run
IFGain:Low Atten: 40 dB
AMKr3 1.238 ms|
Ref 30.00 dBm -0.44 dB
Center 5.180000000 GHz Span 0 Hz
Res BIWW 8 MHz #VBW 50 MHz Sweep 5.000 ms (3001 pts)
MKF MODE TRC SCL FUNCTION | FUNCTION WIDTH FUNCTIONYALUE  » [===
1mnn———
(A F (1 [t  2018ms[  1603dBm| [ [ |
3 mnn———
Duty Cycle Test Mode: 802.11ac VHT20 & Ch.36

Agilent Spectrum Analyzer - Swept SA

| RE 500 AC | CORREC

ALIGN AUTO

Trig: Free Run
Atten: 40 dB

PNO: Fast —*—
IFGain:Low

Ref 30.00 dBm

Center 5.180000000 GHz
#VBW 50 MHz

Avg Type: Log-Pwr

AMKr3 1.173 ms|
0.49 dB

Span 0 Hz
Sweep 5.000 ms (3001 pts)

FUNCTION

FUNCTION wIDTH

FUNCTIONWALUE — ~ |5
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