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(802.11ac40) PSD plot on channel 38 (802.11ac40) PSD plot on channel 46
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(802.11ac80) PSD plot on channel 42
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5745-5825MHz

MeasDUé(re]giE/ower Measlgjé(re]gigower C('):r;ectt:éiron Total Measured Limit
Power Densit
Mode | Frequency | (igmis10kHz) | (dBm/500KHz) (dB) (dBm/500KHz) | CoTMHZ)
5745 MHz 0.383 0.297 0.49 0.787 30
802.11 a 5785 MHz 0.150 0.064 0.49 0.554 30
5825 MHz 0.718 0.632 0.49 1.122 30
5745 MHz 0.633 0.547 0.35 0.897 30
802.11 n20 | 5785 MHz 0.808 0.722 0.35 1.072 30
5825 MHz 1.341 1.255 0.35 1.605 30
5745 MHz 1.546 1.460 0.16 1.620 30
802.11ac20 | 5785 MHz 1.056 0.970 0.16 1.130 30
5825 MHz 1.768 1.682 0.16 1.842 30
5755 MHz -2.273 -2.359 0.17 -2.189 30
802.11n40| 5795 MHz -2.292 -2.378 0.17 -2.208 30
5755 MHz -2.605 -2.691 0.24 -2.451 30
802.11ac40
e [ 5795 Mhz 2.043 2.129 0.24 1,889 30
802.11ac80 | 5775 MHz -4.598 -4.684 0.42 -4.264 30

Note: 1. If the measurement is X dBm/510kHz, thus X dBm/510kHz = (10X’1°)*(500 /510) dBm/500kHz
2. Correction Factor (dB)= duty cycle factor
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(802.11a) PSD plot on channel 149

(802.11n20) PSD plot on channel 149
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(802.11a) PSD plot on channel 157

(802.11n20) PSD plot on channel 157
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(802.11a) PSD plot on channel 165

(802.11n20) PSD plot on channel 165
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(802.11ac20) PSD plot on channel 149

(802.11n40) PSD plot on channel 151
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(802.11ac20) PSD pl

ot on channel 157

(802.11n40) PSD plot on channel 159
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(802.11ac20) PSD plot on channel 165
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(802.11ac40) PSD plot on channel 151

(802.11ac40) PSD plot on channel 159
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(802.11ac80) PSD plot on channel 155
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4.7 Band edge

4.7.1 Conducted test Method

Test Requirement:

FCC Partl5 E Section 15.407 b(1)/(4)

Test Method:

ANSI C63.10: 2013

Limit; 1. 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 e.i.r.p. of =27
dBm/MHz.

2. For transmitters operating solely in the 5.725-5.850 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.

Test setup: Spectrum Analyzer

o o o |
A OO
o o o |
ull oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Procedure:

1. Check the calibration of the measuring instrument using either an
internal calibrator or a known signal from an external generator.

2. Position the EUT without connection to measurement instrument.
Turn on the EUT and connect its antenna terminal to measurement
instrument via a low loss cable. Then set it to any one measured
frequency within its operating range, and make sure the instrument
is operated in its linear range.

3. Set RBW of spectrum analyzer to 1 MHz with a convenient
frequency span.

4. Measure the highest amplitude appearing on spectral display and
set it as a reference level. Plot the graph with marking the highest
point and edge frequency.

5. Repeat above procedures until all measured frequencies were
complete..

Test Instruments:

Refer to section 3.0 for details

Test mode:

Refer to section 2.2 for details

Test environment: Temp.: 23.4°C Humid.: 56%RH
Test voltage: DC12v
Test results: Pass
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5.180~5.240 GHz
(802.11a) Band Edge, Left Side

(802.11n20) Band Edge, Left Side
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(802.11a) Band Edge, Right Side

(802.11n20) Band Edge, Right Side
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Remark: The antenna gain and cable loss were not compensated in the test data, and the margin value of the

Band Edge test was greater than the sum of the antenna gain and cable loss, so the test met the

requirements
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(802.11ac20) Band Edge, Left Side

(802.11n40) Band Edge, Left Side
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(802.11ac20) Band Edge, Right Side

(802.11n40) Band Edge, Right Side
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Remark: The antenna gain and cable loss were not compensated in the test data, and the margin value of the
Band Edge test was greater than the sum of the antenna gain and cable loss, so the test met the
requirements
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(802.11ac40) Band Edge, Left Side (802.11ac40) Band Edge, Right Side
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(802.11ac80) Band Edge
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Remark: The antenna gain and cable loss were not compensated in the test data, and the margin value of the
Band Edge test was greater than the sum of the antenna gain and cable loss, so the test met the
requirements
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5.745~5.825 GHz
(802.11a) Band Edge, Left Side

(802.11n20) Band Edge, Left Side
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(802.11a) Band Edge, Right Side

(802.11n20) Band Edge, Right Side
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Remark: Antenna gain and cable loss data included in Offset.
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(802.11ac20) Band Edge, Left Side (802.11n40) Band Edge, Left Side
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Ref Offset 8.2 dB. Ak Ref Offset 8.2 dB. ke
0dgidiv__Ref 20.00 dBm 0dgidiv__Ref 20.00 dBm
Log v Log v
race 1 Pg race 1P3 &
£
W
Start 5.5650 GHz Stop 5.7650 GHz Start 5.5950 GHz Stop 5.7950 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts] #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts]
[uemaoetaclscl LY ey, LSOt L FUNCTON WL funconvae T I T ) — Leuncnonwil L FUNCTONVAE
N 1 57492 GHz £131 dBm N 1 5.749 6 GHz 4.605 dBm
2 N f 57250GHz  -41815dBm 2 N f 57250GHz  -39.153dBm
3N f 67192GHz  37.863dBm 3N f 67228GHz  37.134dBm
4 4
5 5
] ]
7 7
8 8
9 9
10 10
11 11
s sran s am
(802.11ac20) Band Edge, Right Side (802.11n40) Band Edge, Right Side
[ Keiont Spectrum Analyzer - Swept 54 [E==E [ ——y e ——— [E==p
AL i E ENSE PULS  OFF ion 07.15:54 P Awg 26, 2024 AL - E ENSE 21 SE] SOURCE OF ey 07:22:13 P awg 25,2024
Avg Type LogPur e | [centerFreq 5855000000 6z — Avg Type:Log Pur B
> PNO:Fast -+~ 1ng: FreeRun Avg|Hold: 1001100 " by PNO. Fast ~»- Trig: Free Run Avg|Hald: 100/100 I
ASS IFGain-Low #Anen: 30 dB = ASS 1FGaineLow #Atten: 30 dB TP
Ref Offset 828 d8. ke Ref Offset 8.25 dB Mk
0 deidiv__Ref 20,00 dBm 0 dgidiv__Ref 20.00 dBm
Log i Y v Log [ T
race 1 Pg e 1Pas &
I
o @ ¢
A A
Start 5.8050 GHz Stop 6.0050 GHz Start 5.7550 GHz Stop 5.9550 GHz|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
[ mooet Trc] L e iGN L EUNCTIONWIDTHL L FUNCTIONVAE [wemanetRclscil X L a2t Lrukcrionwiot] L Puscionvae
N 1 58328 GHz 9.037 dBm [ 5.802 2 GHz 4.945 dBm
2 N f 58500GHz  -42.828 dBm 2 N f 58500GHz 40329 dBm
3N 58606 GHz 39827 dBm 3
4 4
5 5
] ]
7 7
] ]
9 9
10 10
1 1
usc smam usc smatus

Remark: Antenna gain and cable loss data included in Offset.
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(802.11ac40) Band Edge, Left Side

(802.11ac40) Band Edge, Right Side

[ ey Spestrum Aneiyzer - Swept 54 [ ey Spestrum Aneiyzer - Swept 54
TR T oo - T
Contor Froq 5.695000000 GHz | Ava Trps Log Pur Contor Froq 5855000000 GHz | Ava Trps Log Pur
RO Fast -+~ Trig: FreeRun Avg|Hold: 1001100 WO Fast -+ Trig: FreeRun Avg|Hold: 1001100
IFGaindow #Atten: 30 dB IFGaindow #Atten: 30 dB
Ref Offset 829 d8. Ref Offset 826 dB.
0dgidiv__Ref 20.00 dBm 0 deidiv__Ref 20,00 dBm
Log Log
&
v
Start 5.5850 GHz Stop 5.7850 GHz| Start 5.7550 GHz Stop 5.9550 GHz|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
L I S S
i N 1 5764 8 GHz 4923 dBm i N 1 5.787 4 GHz 5.305 dBm
2 N f 57250 GHz -38.081 dBm 2 N f 5.850 0 GHz 41811 dBm
3 iN 1 6.8610GH2 -38.982 dBm
4 4
5 5
L] L]
7 7
8 8
9 9
10 10
11 11
s s s s

(802.11ac80) Band Edge

[ ¥epight Spectrum Analyzer - Swept SA
kL

Avg Type: Log-Pwr
Avg|Hold: 1001100

c q 000000 2!
wnter Fre - = Fast -»- Trig: FreeRun

e mooE TrC] SCL]
i N f 57916 GHz. 3.061 dBm
2 N f 57250 GHz -38.838 dBm
3N 1 6.724 0 GHz -39.361 dBm
a
5
6
7
8
9
10
1

PHO:
WFGain-Low #Anen: 30 4B
Ref Offset 826 dB.
0dgidiv__Ref 20.00 dBm
Log
[
Start 5.6550 GHz Stop 5.8550 GHz|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Remark: Antenna gain and cable loss data i

ncluded in Offset.
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4.8 Spurious Emission

4.8.1 Radiated Emission Method

Test Requirement:

FCC Part15 C Section 15.209, Part 15E Section 15.407(b)(4)

Test Method:

ANSI C63.10:2013

Test Frequency Range:

9kHz to 40GHz

Test site: Measurement Distance: 3m
Receiver setup: Frequency Detector RBW VBW Value
9kHz-150KHz | Quasi-peak | 200Hz 1kHz Quasi-peak Value
150kHz-30MHz | Quasi-peak 9kHz 30kHz | Quasi-peak Value
30MHz-1GHz | Quasi-peak | 120KHz | 300KHz | Quasi-peak Value
Peak 1MHz 3MHz Peak Value
Above 1GHz AV IMHz | 3MHz | Average Value
Limit: o Measurement
Frequency Limit (uv/m) Value Distance
0.009MHz-0.490MHz 2400/F(KHz) QP 300m
0.490MHz-1.705MHz | 24000/F(KHz) QP 300m
1.705MHz-30MHz 30 QP 30m
30MHz-88MHz 100 QP
88MHz-216MHz 150 QP 3m
216MHz-960MHz 200 QP
960MHz-1GHz 500 QP
Frequency Limit (dBm/MH2z) Remark
Above 1GHz -27.0 Peak Value
VESEEIL. For radiated emissions from 9kHz to 30MHz

Tum Table ..

< 80cm >

¥

Test Antenna

i

Receiver |

For radiated emissions from 30MHz to1GHz

Tum Table. .

< §0cm > :

¥

<lm .. 4m>v]

Tum Table-

il

Test Antenna.

a

M-

| Receiver H Preamplifier )/
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For radiated emissions above 1GHz

Tum Table -

<150cm >,

s

ISpec:rum analyzer }~{ Preamplifier. ]

Test Procedure:

1. The EUT was placed on the top of a rotating table (0.8m for below 1GHz
and 1.5 meters for above 1GHz) above the ground at a 3 meter camber.
The table was rotated 360 degrees to determine the position of the highest
radiation.

2. The EUT was set 3 meters away from the interference-receiving antenna,
which was mounted on the top of a variable-height antenna tower.

3. The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make the
measurement.

4. For each suspected emission, the EUT was arranged to its worst case and
then the antenna was tuned to heights from 1 meter to 4 meters and the
rota table was turned from 0 degrees to 360 degrees to find the maximum
reading.

5. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

6. If the emission level of the EUT in peak mode was 10dB lower than the
limit specified, then testing could be stopped and the peak values of the
EUT would be reported. Otherwise the emissions that did not have 10dB
margin would be re-tested one by one using peak, quasi-peak or average
method as specified and then reported in a data sheet.

The radiation measurements are performed in X, Y, Z axis positioning. And
found the X axis positioning which it is worse case, only the test worst case
mode is recorded in the report.

Test Instruments:

Refer to section 3.0 for details

Test mode:

Refer to section 2.2 for details

Test results:

Pass

Remarks:

1. The report only shows the worst mode.
2. Pre-scan all kind of the place mode (X-axis, Y-axis, Z-axis), and found the Y-axis which it is worse case.

Measurement Data:

9 kHz ~ 30 MHz

The emission from 9 kHz to 30MHz was pre-tested and found the result was 20dB lower than the limit, and
according to 15.31(0) & RSS-Gen 6.13, the test result no need to reported.
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Below 1GHz

Remark: The test data shows only the worst case 802.11n20 mode.

Temperature: 23.47C Relative Humidity:  [56%

Pressure: 101.2kPar Test Voltage : DC12V From adapter

Test Mode : 5.8G TX-802.11n20 (5785MHz)

Horizontal:

80.0 dBu¥Y/m

70

60

HCC Clas$ B 3M |R adidtion
50 F !_
[
40 I e x 2 5 |
30 h | | JAIMIL\JWHN ||| J’ﬁ"‘M'f‘ l\‘MW peck
plo

0 o MWM WMWHM%W II'ﬂ &

10

0.0

30.000 B0 100 {MHz) 500 1000.0
No Frequency | Reading | Factor Level Limit  |Margin Detector
' (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuVv/m)| (dB)

1 216.0235 60.39 -23.53 36.86 46.00 [(-9.14 | QP
2 287.9904 58.69 -20.91 37.78 46.00 |-822| QP
3 312.1792 57.70 -19.78 37.92 46.00 |[-8.08 | QP
4 455.9057 56.96 -15.54 41.42 46.00 |[-458 | QP
) 625.0778 49.13 -10.67 38.46 46.00 | -7.54 QP
6 815.9678 46.72 -6.43 40.29 46.00 |-5.71 QP
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Vertical:

80.0 dBuv/m

70

60

50

RCC Clas$ B 3M |R adidtion

40

-5

11

.

At Ifl\m\]n

Y,

W/

\

10
0.0
30.000 60 100 [MHz]) 500 1000.0
= Fn(aralir;cy Ffﬁéﬂi\?? (Z;(;:: )r (dléivj:'n) (dlé:r\]/i/tm) M(?jg)in Detector
1 | 360007 | 5822 | 2155 | 3667 | 4000 |-333| QP
2 | 784133 | 6126 | 2577 | 3549 | 4000 |-451]| QP
3 | 1515971 | 5946 | -2051 | 3895 | 4350 |-455| QP
4 | 2160235 | 6426 | 2353 | 4073 | 4600 |-527| QP
5 | 3121792 | 59.79 | -19.78 | 4001 | 46.00 |-599| QP
6 | 8150678 | 4574 | -643 | 3931 | 46.00 |-6.69| QP
Remarks:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Above 1GHz:
Temperature: 234C Relative Humidity:  |56%
Pressure: 101.2kPar Test Voltage : DC12V
Test Mode : 5.2G TX- 802.11n20
) RS Met'er Pre.-. Cable Antenna Emission Limits el Detect
olar Reading amplifier Loss Factor Level or
(V) MHz dBuV dB dB dB dBuV/m dBuV/m dB Type
Low Channel:5180MHz
\Y 10360.00 48.98 46.20 8.27 38.50 49.55 68.20 -18.65 PK
\Y 10360.00 42.20 46.20 8.27 38.50 42.77 54.00 -11.23 AV
\Y 15540.00 52.82 46.30 10.35 38.70 55.57 74.00 -18.43 PK
\Y 15540.00 39.23 46.30 10.35 38.70 41.98 54.00 -12.02 AV
\Y 20720.00 57.53 57.40 11.93 37.80 49.86 68.20 -18.34 PK
\Y 20720.00 50.34 57.40 11.93 37.80 42.67 54.00 -11.33 AV
\Y 25900.00 54.66 56.50 13.45 39.70 51.31 68.20 -16.89 PK
\Y 25900.00 46.59 56.50 13.45 39.70 43.24 54.00 -10.76 AV
H 10360.00 50.32 46.20 8.27 38.50 50.89 68.20 -17.31 PK
H 10360.00 42.21 46.20 8.27 38.50 42.78 54.00 -11.22 AV
H 15540.00 54.76 46.30 10.35 38.70 57.51 74.00 -16.49 PK
H 15540.00 41.08 46.30 10.35 38.70 43.83 54.00 -10.17 AV
H 20720.00 59.08 57.40 11.93 37.80 51.41 68.20 -16.79 PK
H 20720.00 51.63 57.40 11.93 37.80 43.96 54.00 -10.04 AV
H 25900.00 56.40 56.50 13.45 39.70 53.05 68.20 -15.15 PK
H 25900.00 46.59 56.50 13.45 39.70 43.24 54.00 -10.76 AV
Meter Pre- Cable Antenna Emission . .

Polar Frequency Reading amplifier Loss Factor Level Limits Margin De;;ect
(HV) 1 (MH2) (dBuV) (dB) (dB) @8) | (dBuv/m) | (dBuv/m) | (dB) | Type
Middle Channel:5200MHz
Vv 10400.00 49.86 46.20 8.27 38.50 50.43 68.20 -17.77 PK
Vv 10400.00 42.00 46.20 8.27 38.50 42.57 54.00 -11.43 AV
Vv 15600.00 53.93 46.30 10.35 38.40 56.38 74.00 -17.62 PK
Vv 15600.00 40.10 46.30 10.35 38.40 42.55 54.00 -11.45 AV
Vv 20800.00 59.00 57.40 11.93 37.80 51.33 68.20 -16.87 PK
Vv 20800.00 50.08 57.40 11.93 37.80 42.41 54.00 -11.59 AV
Vv 26000.00 53.01 56.50 13.45 39.80 49.76 68.20 -18.44 PK
Vv 26000.00 46.49 56.50 13.45 39.80 43.24 54.00 -10.76 AV
H 10400.00 50.36 46.20 8.27 38.50 50.93 68.20 -17.27 PK
H 10400.00 41.29 46.20 8.27 38.50 41.86 54.00 -12.14 AV
H 15600.00 54.68 46.30 10.35 38.40 57.13 74.00 -16.87 PK
H 15600.00 41.01 46.30 10.35 38.40 43.46 54.00 -10.54 AV
H 20800.00 58.75 57.40 11.93 37.80 51.08 68.20 -17.12 PK
H 20800.00 50.04 57.40 11.93 37.80 42.37 54.00 -11.63 AV
H 26000.00 55.13 56.50 13.45 39.80 51.88 68.20 -16.32 PK
H 26000.00 48.10 56.50 13.45 39.80 44.85 54.00 -9.15 AV
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) RS Me.ter Pre.-. Cable Antenna Emission Limits T B
olar Reading | amplifier | Loss Factor Level or
(/) (MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB) Type
High Channel:5240MHz

\ 10480.00 50.77 46.20 8.27 38.60 51.44 68.20 -16.76 PK
Vv 10480.00 43.22 46.20 8.27 38.60 43.89 54.00 -10.11 AV
\ 15720.00 54.57 46.30 10.35 38.40 57.02 74.00 -16.98 PK
\ 15720.00 41.42 46.30 10.35 38.40 43.87 54.00 -10.13 AV
Vv 20960.00 58.89 57.40 11.93 37.50 50.92 68.20 -17.28 PK
Vv 20960.00 50.84 57.40 11.93 37.50 42.87 54.00 -11.13 AV
Vv 26200.00 51.96 56.50 13.45 40.10 49.01 68.20 -19.19 PK
Vv 26200.00 44.64 56.50 13.45 40.10 41.69 54.00 -12.31 AV
H 10480.00 47.76 46.20 8.27 38.60 48.43 68.20 -19.77 PK
H 10480.00 41.97 46.20 8.27 38.60 42.64 54.00 -11.36 AV
H 15720.00 51.40 46.30 10.35 38.40 53.85 74.00 -20.15 PK
H 15720.00 38.04 46.30 10.35 38.40 40.49 54.00 -13.51 AV
H 20960.00 58.54 57.40 11.93 37.50 50.57 68.20 -17.63 PK
H 20960.00 50.54 57.40 11.93 37.50 42.57 54.00 -11.43 AV
H 26200.00 54.22 56.50 13.45 40.10 51.27 68.20 -16.93 PK
H 26200.00 46.26 56.50 13.45 40.10 43.31 54.00 -10.69 AV

Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier,
Margin= Emission Level - Limit

2. If peak below the average limit, the average emission was no test.
3. The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible

value has no need to be reported.
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Temperature: 23.4C Relative Humidity:  [56%
Pressure: 101.2kPar Test Voltage : DC12Vv
Test Mode : 5.8G TX-802.11n20
Meter Pre- Cable Antenn Emission . .
Polar Frequency Reading amplifier | Loss Factor Level Limits Margin De;(’e:ct
(V) (MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB) Typ
Low Channel:5745MHz
Vv 11490.00 52.77 46.10 8.77 39.10 54.54 74.00 -19.46 PK
Vv 11490.00 39.85 46.10 8.77 39.10 41.62 54.00 -12.38 AV
Vv 17235.00 45.49 47.60 11.10 38.70 47.69 68.20 -20.51 PK
Vv 17235.00 37.92 47.60 11.10 38.70 40.12 54.00 -13.88 AV
Vv 22980.00 59.12 56.90 12.73 37.70 52.65 74.00 -21.35 PK
\Y 22980.00 46.79 56.90 12.73 37.70 40.32 54.00 -13.68 AV
\Y 28725.00 49.69 55.60 14.25 40.30 48.64 68.20 -19.56 PK
Vv 28725.00 41.67 55.60 14.25 40.30 40.62 54.00 -13.38 AV
H 11490.00 51.77 46.10 8.77 39.10 53.54 74.00 -20.46 PK
H 11490.00 38.30 46.10 8.77 39.10 40.07 54.00 -13.93 AV
H 17235.00 46.65 47.60 11.10 38.70 48.85 68.20 -19.35 PK
H 17235.00 38.53 47.60 11.10 38.70 40.73 54.00 -13.27 AV
H 22980.00 60.36 56.90 12.73 37.70 53.89 74.00 -20.11 PK
H 22980.00 48.10 56.90 12.73 37.70 41.63 54.00 -12.37 AV
H 28725.00 52.71 55.60 14.25 40.30 51.66 68.20 -16.54 PK
H 28725.00 44,14 55.60 14.25 40.30 43.09 54.00 -10.91 AV
) e Me.ter Pre.-. Cable Antenna Emission Limits Margin | Detect
olar Reading amplifier Loss Factor Level or
(H/V) (MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB) Type
Middle Channel:5785MHz
Vv 11570.00 51.14 46.10 8.77 39.10 52.91 74.00 -21.09 PK
\Y 11570.00 39.10 46.10 8.77 39.10 40.87 54.00 -13.13 AV
\Y 17355.00 46.64 47.60 11.10 38.70 48.84 68.20 -19.36 PK
\Y 17355.00 39.73 47.60 11.10 38.70 41.93 54.00 -12.07 AV
\Y 23140.00 60.05 56.90 12.73 37.70 53.58 74.00 -20.42 PK
\Y 23140.00 47.33 56.90 12.73 37.70 40.86 54.00 -13.14 AV
\Y 28925.00 49.12 55.60 14.25 40.30 48.07 68.20 -20.13 PK
Vv 28925.00 42.80 55.60 14.25 40.30 41.75 54.00 -12.25 AV
H 11570.00 50.79 46.10 8.77 39.10 52.56 74.00 -21.44 PK
H 11570.00 38.91 46.10 8.77 39.10 40.68 54.00 -13.32 AV
H 17355.00 44.96 47.60 11.10 38.70 47.16 68.20 -21.04 PK
H 17355.00 38.08 47.60 11.10 38.70 40.28 54.00 -13.72 AV
H 23140.00 59.17 56.90 12.73 37.70 52.7 74.00 -21.30 PK
H 23140.00 47.19 56.90 12.73 37.70 40.72 54.00 -13.28 AV
H 28925.00 50.83 55.60 14.25 40.30 49.78 68.20 -18.42 PK
H 28925.00 43.59 55.60 14.25 40.30 42.54 54.00 -11.46 AV
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) RS Me.ter Pre.- . Cable Antenna Emission Limits Margin | Detect
olar Reading | amplifier | Loss Factor Level or
(/) (MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB) Type
High Channel:5825MHz
\ 11650.00 49.72 46.10 8.77 39.10 51.49 74.00 -22.51 PK
Vv 11650.00 37.76 46.10 8.77 39.10 39.53 54.00 -14.47 AV
Vv 17475.00 44.71 47.90 11.23 38.90 46.94 68.20 -21.26 PK
\Y 17475.00 39.68 47.90 11.23 38.90 41.91 54.00 -12.09 AV
Vv 23300.00 54.66 57.10 12.73 37.80 48.09 68.20 -20.11 PK
Vv 23300.00 47.78 57.10 12.73 37.80 41.21 54.00 -12.79 AV
Vv 29125.00 50.94 55.80 14.25 40.50 49.89 68.20 -18.31 PK
Vv 29125.00 43.30 55.80 14.25 40.50 42.25 54.00 -11.75 AV
H 11650.00 51.87 46.10 8.77 39.10 53.64 74.00 -20.36 PK
H 11650.00 41.11 46.10 8.77 39.10 42.88 54.00 -11.12 AV
H 17475.00 46.39 47.90 11.23 38.90 48.62 68.20 -19.58 PK
H 17475.00 39.66 47.90 11.23 38.90 41.89 54.00 -12.11 AV
H 23300.00 5451 57.10 12.73 37.80 47.94 68.20 -20.26 PK
H 23300.00 48.22 57.10 12.73 37.80 41.65 54.00 -12.35 AV
H 29125.00 51.83 55.80 14.25 40.50 50.78 68.20 -17.42 PK
H 29125.00 44.40 55.80 14.25 40.50 43.35 54.00 -10.65 AV
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier,
Margin= Emission Level - Limit

2. If peak below the average limit, the average emission was no test.
3. The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible
value has no need to be reported.
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4.8.2 Conducted Emission Method

Test Requirement: FCC Partl5 E Section 15.407 b(1)/(4)
Test Method: ANSI| C63.10:2013
Limit: -27dBm/MHz
Test setup: Spectrum Analyzer

o o o

f“‘-\ o o
e o |
AR E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 3.0 for details

Test mode: Refer to section 2.2 for details

Test environment: Temp.: 23.4°C | Humid.:56%RH
Test voltage: DC12Vv

Test results: Pass

Remark: Antenna gain and cable loss data included in Offset.
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802.11ac20 on channel 36

Test Plot

802.11ac20 on channel 40

(= g spectum Anieer - SweptSh [ Voo Spechum Arbe: - Swept S "
AL ; 5o SENSE PULE] SOURCE OFF T 07:50:20 ity 2, 2024 AL ; : G T 07:51:55 ity 2, 2024
Center Freq 13.515000000 GHz | . Avg Type: Log-Pun . X .515000000 GH; fvg Type: Log-P) X
090d0d PG Fost ——  Trig: FreeRun A SN o Ta -+ Trig: FresRun Avg o 100100
IFGainlaw #Atten: 30 dB IFGain:Low #Atten: 30 dB
Ref Offset2.78 dB Mkr1 Ref Offset 279 dB Mkr
0deidiv__ Ref 20.00 dBm 0deidiv__ Ref 20.00 dBm
Log v Log v
i "
Start 0.03 GHz Stop 27.00 GHz' Start 0.03 GHz Stop 27.00 GHz'
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 68.00 ms (30001 pts| #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 68.00 ms (30001 pts|
[ wone ) [Fovcronmoal ____ Fwcrowvave ]} [ wonel ) [Ficionwotl_ Fscronvue 8
N f 24622 145 GHz -32.597 dBm N f 25032 089 GHz -32.403 dBm
2 2
3 3
1 1
5 5
5 5
7 7
8 8
9 9
10 10
it it
wsa — wsa —

802.11ac20 on channel 48

T —rre——r——y ==
kL ; ENSE.PULSE| SOURLE OFF LIGN ALT 07:53:48 PM Ay 26, 2024
[Centor Freq 13.615000000 GHz | Avg Type:LogBwr s
NG Fast ~»-  Trig: FreeRun Avg|Hold: 1001100
1FGain:Law #amen: 30 4B
Ref Offset 2.74 dB. Mkr
0 dB/div__ Ref 20.00 dBm
Log v
Start 0.03 GHz Stop 27.00 GHz'
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 68.00 ms (30001 pts]
[ ool ] E
! N 1 24625741GHz  -32.246 dBm
3
4
5
6
7
8
9
10
"
s sram

802.11n40 on channel 38

802.11n40 on channel 46

o e—————y e r———ry
AL ; ENSEPULSE SOURLE OFF G AT 08.02:44 ey 25, 2024 WL C NSE SULSE] Sou oo T
Center Freq 13.515000000 GHz | Avg Type: Log-Pur ’ X Center Freq 13.515000000 GHz | Avg Type: Log-Pur
PG Fost ——  Trig: FreeRun Avg|Hold: 100100 NG Fast —+  Trig: FreeRun AvglHold: 1001100
IFGainlaw #Atten: 30 dB IFGain:Low #Atten: 30 dB
Ref Offset 2.7 dB Mkr1 Ref Offset 275 0B Mkr
0deidiv__ Ref 20.00 dBm 0deidiv__ Ref 20.00 dBm
Log v Log v
i "
Start 0.03 GHz Stop 27.00 GHz' Start 0.03 GHz Stop 27.00 GHz'
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 68.00 ms (30001 pts| #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 68.00 ms (30001 pts|
[ wone ) [Fovcronmoal ____ Fwcrowvave ]} [ wonel ) [_roscrion T Fcionwotil___Fscronvue 8
N f 24609 559 GHz -32728 dBm N f 24610 458 GHz -32.456 dBm
2 2
3 3
1 1
5 5
5 5
7 7
8 8
9 9
10 10
it it
wsa — wsa —

Tel:(86-755) 85259392

Email:etr800@etrtest.com

Web: www.etrlab.cn

No0.103, No.10, Phase I, Zone 3, Xinxing Industrial Park, Xinhe, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China



- Page 56 of 66 Report No.: ET-24081212E04

Test Plot

802.11ac40 on channel 38 802.11ac40 on channel 46
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802.11ac80 on channel 42
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Remark: The antenna gain were not compensated in the test data, and the margin value of the test was
greater than the antenna gain, so the test met the requirements
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5745-5825MHz
Test Plot
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802.11n20 on channel 149
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Test Plot

802.11ac20 on channel 149

802.11ac20 on channel 157
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Test Plot
802.11ac40 on channel 151 802.11ac40 on channel 159
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Remark: The antenna gain were not compensated in the test data, and the margin value of the test was
greater than the antenna gain, so the test met the requirements
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4.9 Frequency stability

Test Requirement:

FCC Partl15 C Section 15.407(g)

Test Method:

ANSI C63.10:2013, FCC Part 2.1055

Limit:

Manufactures of U-NII 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

Test Procedure:

a. The EUT was placed inside the environmental test chamber and
powered by nominal DC voltage.

b. Turn the EUT on and couple its output to a spectrum analyzer.

c. Turn the EUT off and set the chamber to the highest temperature
specified.

d. Allow sufficient time (approximately 30 min) for the temperature of the
chamber to stabilize, turn the EUT on and measure the operating
frequency after 2, 5, and 10 Minutes.

e. Repeat step 2 and 3 with the temperature chamber set to the lowest
temperature.

f. The test chamber was allowed to stabilize at +20 degree C for a
minimum of 30 Minute

s. The supply voltage was then adjusted on the EUT from 85% to

115% and the frequency record.

Test setup:

Temperature Chamber

Spectrum analyzer EUT

™

Aft.

Variable Power Supply

Note : Measurement setup for testing on Antenna connector

Test Instruments:

Refer to section 3.0 for details

Test mode:

Refer to section 2.2 for details

Test results:

Pass

Remark: Set the EUT transmits at un-modulation mode to test frequency stability.
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Measurement data:

Frequency stability versus Temp.
Power Supply: DC12V
0 minute 2 minute 5 minute 10 minute
Operating
Measured Measured Measured
Temp. (°C) Frequency Measured
Frequency Frequency Frequency
(MHz) Frequency (MHz)
(MHz) (MHz) (MHz)

5180 5179.766 5179.807 5180.364 5180.317
5190 5189.757 5189.799 5190.356 5190.327
5200 5199.765 5199.807 5200.365 5200.318
-30 5210 5209.757 5209.799 5210.358 5210.319
5220 5219.778 5219.820 5220.380 5220.324
5230 5229.756 5229.798 5230.358 5230.342
5240 5239.775 5239.817 5240.377 5240.314
5180 5180.340 5180.126 5180.062 5180.338
5190 5190.331 5190.298 5190.062 5190.333
5200 5200.339 5200.296 5200.056 5200.328
-20 5210 5210.331 5210.351 5210.046 5210.334
5220 5220.352 5220.340 5220.057 5220.327
5230 5230.330 5230.327 5230.056 5230.325
5240 5240.348 5240.344 5240.059 5240.298
5180 5180.349 5179.775 5180.041 5180.317
5190 5190.345 5189.771 5190.053 5190.327
5200 5200.340 5199.766 5200.044 5200.318
-10 5210 5210.346 5209.772 5210.045 5210.319
5220 5220.341 5219.767 5220.053 5220.324
5230 5230.339 5229.765 5230.070 5230.342
5240 5240.312 5239.739 5240.043 5240.314
5180 5180.126 5179.754 5180.053 5180.328
5190 5190.298 5189.765 5190.045 5190.328
5200 5200.296 5199.756 5200.053 5200.319
0 5210 5210.351 5209.757 5210.045 5210.323
5220 5220.340 5219.764 5220.067 5220.317
5230 5230.327 5229.782 5230.044 5230.338
5240 5240.254 5239.789 5240.063 5240.316
5180 5180.328 5179.766 5180.062 5180.329
10 5190 5190.339 5189.757 5190.059 5190.319
5200 5200.330 5199.765 5200.054 5200.327
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5210 5210.331 5209.757 5210.060 5210.319
5220 5220.338 5219.778 5220.056 5220.338
5230 5230.356 5229.756 5230.053 5230.316
5240 5240.341 5239.775 5240.027 5240.334
5180 5180.406 5179.019 5180.311 5180.091
5190 5190.349 5189.808 5190.356 5190.355
5200 5200.344 5199.799 5200.365 5200.380
20 5210 5210.350 5209.810 5210.358 5210.364
5220 5220.345 5219.799 5220.380 5220.354
5230 5230.343 5229.820 5230.358 5230.382
5240 5240.316 5239.799 5240.377 5240.370
5180 5180.332 5179.807 5180.364 5180.374
5190 5190.343 5189.799 5190.356 5190.374
5200 5200.334 5199.807 5200.365 5200.369
30 5210 5210.335 5209.799 5210.358 5210.364
5220 5220.342 5219.820 5220.380 5220.370
5230 5230.360 5229.798 5230.358 5230.364
5240 5240.332 5239.817 5240.377 5240.362
5180 5180.344 5179.806 5180.150 5180.353
5190 5190.335 5189.808 5190.324 5190.363
5200 5200.343 5199.799 5200.322 5200.354
40 5210 5210.335 5209.810 5210.378 5210.355
5220 5220.356 5219.799 5220.368 5220.361
5230 5230.334 5229.820 5230.355 5230.379
5240 5240.352 5239.799 5240.373 5240.351
5180 5180.344 5179.807 5180.364 5180.326
5190 5190.335 5189.799 5190.356 5190.355
5200 5200.343 5199.807 5200.365 5200.380
50 5210 5210.335 5209.799 5210.358 5210.364
5220 5220.356 5219.820 5220.380 5220.354
5230 5230.334 5229.798 5230.358 5230.382
5240 5240.352 5239.817 5240.377 5240.370
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Frequency stability versus Voltage
Temperature: 25°C
) 0 minute 2 minute 5 minute 10 minute
Operating
Power Supply Frequency Measured Measured Measured Measured
(VDC) (MH2) Frequency Frequency Frequency Frequency
(MHz) (MHz) (MH2z) (MH2z)
5180 5180.363 5180.374 5180.364 5180.489
5190 5190.365 5190.372 5190.356 5190.363
5200 5200.357 5200.366 5200.365 5200.388
10.2 5210 5210.373 5210.356 5210.358 5210.366
5220 5220.359 5220.365 5220.380 5220.380
5230 5230.379 5230.361 5230.358 5230.373
5240 5240.359 5240.367 5240.373 5240.381
5180 5180.339 5179.825 5180.363 5180.374
5190 5190.335 5189.931 5190.366 5190.392
5200 5200.343 5199.807 5200.357 5200.366
12 5210 5210.336 5209.832 5210.389 5210.356
5220 5220.356 5219.810 5220.359 5220.365
5230 5230.334 5229.825 5230.345 5230.361
5240 5240.352 5239.819 5240.359 5240.376
5180 5180.353 5179.816 5180.352 5180.353
5190 5190.349 5189.813 5190.364 5190.363
5200 5200.344 5199.808 5200.356 5200.353
13.8 5210 5210.350 5209.814 5210.358 5210.355
5220 5220.345 5219.809 5220.366 5220.361
5230 5230.343 5229.807 5230.384 5230.384
5240 5240.316 5239.781 5240.357 5240.351
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Frequency stability versus Temp.

Power Supply: DC12V

Temp. Operating 0 minute 2 minute 5 minute 10 minute

°C) Frequency Measured Measured Measured Measured
(MHZz) Frequency (MHz) | Frequency (MHz) | Frequency (MHz) | Frequency (MHz)

5745 5745.167 5745.405 5744.792 5745.004

5755 5755.174 5755.413 5754.780 5755.014

.30 5775 5775.167 5775.432 5774.791 5775.035

5785 5785.159 5785.408 5784.797 5785.011

5795 5795.166 5795.405 5794.815 5795.007

5825 5825.096 5825.411 5824.806 5825.005

5745 5745.011 5745.168 5745.415 5745.422

5755 5755.037 5755.175 5755.418 5754.805

20 5775 5775.033 5775.193 5775.423 5774.806

5785 5785.017 5785.169 5785.415 5784.808

5795 5795.006 5795.165 5795.407 5794.791

5825 5824.941 5825.168 5825.419 5824.786

5745 5745.336 5744.818 5745.411 5744.969

5755 5755.362 5754.825 5755.414 5755.352

10 5775 5775.358 5774.843 5775.419 5775.353

5785 5785.342 5784.819 5785.411 5785.355

5795 5795.331 5794.815 5795.403 5795.338

5825 5825.266 5824.818 5825.415 5825.333

5745 5745.330 5744.807 5745.411 5745.340

5755 5755.355 5754.823 5755.414 5755.365

0 5775 5775.336 5774.823 5775.419 5775.361

5785 5785.345 5784.826 5785.411 5785.344

5795 5795.343 5794.839 5795.403 5795.333

5825 5825.353 5824.819 5825.415 5825.267

5745 5745.330 5744.817 5745.400 5745.335

5755 5755.355 5754.834 5755.408 5755.346

10 5775 5775.336 5774.836 5775.402 5775.363

5785 5785.345 5784.818 5785.394 5785.338

5795 5795.343 5794.835 5795.402 5795.334

5825 5825.353 5824.834 5825.334 5825.336

5745 5745.346 5744.842 5745.409 5745.339

5755 5755.360 5754.814 5755.426 5755.357

20 5775 5775.345 5774.838 5775.413 5775.337

5785 5785.332 5784.838 5785.400 5785.363

5795 5795.326 5794.829 5795.395 5795.355

5825 5825.360 5824.845 5825.432 5825.363

5745 5745.336 5744.828 5745.394 5745.364

5755 5755.343 5754.830 5755.418 5755.335

30 5775 5775.360 5774.834 5775.421 5775.358

5785 5785.336 5784.826 5785.403 5785.357

5795 5795.332 5794.817 5795.421 5795.348

5825 5825.335 5824.827 5825.422 5825.362

40 5745 5745.346 5744.812 5745.411 5745.333

5755 5755.360 5754.837 5755.414 5755.365
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5775 5775.345 5774.819 5775.419 5775.361

5785 5785.332 5784.828 5785.411 5785.344

5795 5795.326 5794.826 5795.403 5795.333

5825 5825.360 5824.837 5825.415 5825.267

5745 5745.325 5744.828 5745.395 5745.350

5755 5755.341 5754.830 5755.421 5755.363

50 5775 5775.340 5774.834 5775.404 5775.348

5785 5785.343 5784.826 5785.413 5785.334

5795 5795.350 5794.817 5795.412 5795.328

5825 5825.335 5824.827 5825.425 5825.361

Frequency stability versus Voltage
Temperature: 25°C

Power | Operating 0 minute 2 minute 5 minute 10 minute

Supply | Frequency Measured Measured Measured Measured
(VAC) (MHz) Frequency (MHz) | Frequency (MHz) | Frequency (MHz) | Frequency (MHz)

5745 5745.034 5745.404 5745.400 5744.787

5755 5755.016 5755.422 5755.418 5754.811

10.2 5775 5775.015 5775.425 5775.421 5774.792

5785 5785.018 5785.407 5785.403 5784.800

5795 5795.029 5795.426 5795.422 5794.798

5825 5825.010 5825.426 5825.422 5824.807

5745 5745.000 5745.399 5745.395 5744.803

5755 5755.016 5755.425 5755.421 5754.816

- 5775 5775.015 5775.408 5775.404 5774.801

5785 5785.018 5785.417 5785.413 5784.787

5795 5795.025 5795.416 5795.412 5794.781

5825 5825.010 5825.429 5825.425 5824.814

5745 5745.021 5745.415 5745.400 5744.792

5755 5755.035 5755.430 5755.408 5754.810

13.8 5775 5775.020 5775.417 5775.402 5774.790

5785 5785.007 5785.404 5785.394 5784.816

5795 5795.001 5795.399 5795.402 5794.808

5825 5825.035 5825.436 5825.334 5824.816
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5 Test Setup Photo

Reference to the appendix | for details.

6 EUT Constructional Details

Reference to the appendix Il for details.
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