N,

\/

ional Accreditation Board

=
W\ S 4, 7
> g < 2,

“hil W

P REDITED
7 T
7 o

zmmt

W

TESTING LABORATORY
Certificate Number : AT-3951

Report No.: WSCT-ANAB-R&E241100065A-Wi-Fil

Tx. Spurious NVNT ax20 2412MHz Antl Ref
Fpedrum Analyzer 1

EUTEERER

KEYSIGHT |Input RF Input Z: 50 O PNO: Fast Avg Type: Log-Power 2
RL R 3 Corr CCorr 3 Gate: Off Avg|Hold: 100/100
Freq Ref: Int (S) IF Gain: Low Trig: Free Run

1 Spectrum

Scale/Div 10 dB
Log

Ref Lvl Offset 4.26 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Span 30.00 MHz
Sweep 2.93 ms (1001 pts)

Swept SA

KEYSIGHT lnput RF
RL - Cl_)upll DC

1 Spectrum
Scale/Div 10 dB

Fpectrum Analyzer 1

Avg Type: Log-Power
Avg|Hold: 10/10
IF Gain: Low Trig: Free Run

Sig Track: Off

Ref Lvl Offset 4.26 dB
Ref Level 20.00 dBm

#Video BW 300 kHz
Sweep ~2.53 s (30001 pts)

5 Marker Table v
Mode Trace Scale Function

Function Width Function Value

o [?

X iz
5.001 1 GHz.
7.1390 GHz
9.699 5 GHz

Nov 21, 2024
12:50:44 PM | >—

. m
-52.18 dBm
-52.26 dBm
-52.12 dBm
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Spectrum Analyzer 1
Swept SA

Input 0 O
Corr CCorr

AL Freq Ref: Int (S)

1 Spectrum
Scale/Div 10 dB

1 Spectrum
Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale

. iz
5.029 3 GHz
7.323 4 GHz
9.658 9 GHz

12:52:07 PM | >~

i| |? Nov 21, 2024

Tx. Spurious NVNT ax20 2437MHz Antl Ref

PNO: Fast
Gate: Off
IF Gain: Low

Avg Type: Log-Power 234
Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 4.28 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Avg Type: Log-Power
Avg|Hold: 10/10
IF Gain: Low Trig: Free Run

Sig Track: Off

Ref Lvl Offset 4.28 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Function Function Width

g m
-51.28 dBm
-52.59 dBm
-53.01 dBm

Page 78

Span 30.00 MHz
Sweep 2.93 ms (1001 pts)

Sweep ~2.53 s (30001 pts)

Function Value
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Tx. Spurious NVNT ax20 2462MHz Antl Ref

Input 0 O #Atten: 30 dB PNO: Fast Avg Type: Log-Power 2
RL Corr CCorr 3 Gate: Off Avg|Hold: 100/100
i Freq Ref: Int (S) IF Gain: Low Trig: Free Run

1 Spectrum Ref Lvl Offset 4.32 dB

Scale/Div 10 dB Ref Level 20.00 dBm

#Video BW 300 kHz

Spectrum Analyzer 1
Swept SA

Avg Type: Log-Power
RL DC : Avg|Hold: 10/10
i IF Gain: Low Trig: Free Run
Sig Track: Off
 EzEim Ref Lvl Offset 4.32 dB
Scale/Div 10 dB Ref Level 20.00 dBm

#Video BW 300 kHz

5 Marker Table v
Mode Trace Scale Function Function Width
. iz K m
5.102 5 GHz -51.67 dBm

7.207 8 GHz -51.83 dBm
10.017 1 GHz -52.24 dBm

i| |? Nov 21, 2024

12:53:51 PM | >~
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Spectrum Analyzer 1 |
Swept SA

Tx. Spurious NVNT ax20 2462MHz Antl Emission

Mkr1 2.463 26 GHz
7.21 dBm

ol W

Span 30.00 MHz
Sweep 2.93 ms (1001 pts)

Sweep ~2.53 s (30001 pts)

Function Value
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Tx. Spurious NVNT ax40 2422MHz Antl Ref

Spectrum Analyzer 1 |
Swept SA

Input 0 O #Atten: 30 dB PNO: Fast Avg Type: Log-Power 2
RL Corr CCorr 3 Gate: Off Avg|Hold: 100/100
i Freq Ref: Int (S) IF Gain: Low Trig: Free Run

1 Spectrum Ref Lvi Offset 4.27 dB

Scale/Div 10 dB Ref Level 20.00 dBm
Log

#Video BW 300 kHz Span 60.00 MHz
Sweep 5.80 ms (1001 pts)

Tx. Spurious NVNT ax40 2422MHz Antl Emission

Spectrum Analyzer 1
Swept SA

Avg Type: Log-Power
RL DC : Avg|Hold: 10/10
i Trig: Free Run

1 Spectrum Ref Lvi Offset 4.27 dB

Scale/Div 10 dB Ref Level 20.00 dBm

#Video BW 300 kHz
Sweep ~2.53 s (30001 pts)

5 Marker Table v

Mode Trace Scale Function Function Width Function Value

. iz K m
4.697 5 GHz -53.08 dBm
7.353 4 GHz -51.28 dBm
9.655 4 GHz. -52.56 dBm

i| |? Nov 21, 2024

12:55:38 PM | >—
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Tx. Spurious NVNT ax40 2437MHz Antl Ref

Spectrum Analyzer 1 |
Swept SA

KEYS|GH s Input Z: 50 O #Atten: 30 dB PNO: Fast Avg Type: Log-Power 234
3 Corr CCorr 3 Gate: Off Avg|Hold: 100/100
i Freq Ref: Int (S) IF Gain: Low Trig: Free Run

1 Spectrum

Ref Lvi Offset 4.28 dB

Scale/Div 10 dB Ref Level 20.00 dBm
Log

#Video BW 300 kHz Span 60.00 MHz
Sweep 5.80 ms (1001 pts)

Tx. Spurious NVNT ax40 2437MHz Antl Emission

Spectrum Analyzer 1
Swept SA
Avg Type: Log-Power
RL DC 3 : Avg|Hold: 10/10
i Trig: Free Run

1 Spectrum Ref Lvi Offset 4.28 dB

Scale/Div 10 dB Ref Level 20.00 dBm
Lo

#Video BW 300 kHz
Sweep ~2.53 s (30001 pts)
5 Marker Table v

Mode Trace Scale Function Function Width Function Value

3 iz K m
4.977 2 GHz -52.35 dBm
7.2325 GHz -51.81 dBm
9.702 1 GHz -52.75 dBm

i| |? Nov 21, 2024

12:56:56 PM | >
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Tx. Spurious NVNT ax40 2452MHz Antl Ref

Spectrum Analyzer 1 |
Swept SA

Input 0 O #Atten: 30 dB PNO: Fast Avg Type: Log-Power 2
RL Corr CCorr 3 Gate: Off Avg|Hold: 100/100
i Freq Ref: Int (S) IF Gain: Low Trig: Free Run

1 Spectrum Ref Lvl Offset 4.31 dB Mkr1 2.456 98 GHz
Scale/Div 10 dB Ref Level 20.00 dBm 4.29 dBm

#Video BW 300 kHz Span 60.00 MHz
Sweep 5.80 ms (1001 pts)

Tx. Spurious NVNT ax40 2452MHz Antl Emission

Spectrum Analyzer 1
Swept SA

Avg Type: Log-Power
RL DC : Avg|Hold: 10/10

i IF Gain: Low Trig: Free Run
Sig Track: Off

 EzEim Ref Lvl Offset 4.31 dB
Scale/Div 10 dB Ref Level 20.00 dBm

#Video BW 300 kHz
Sweep ~2.53 s (30001 pts)

5 Marker Table v

Mode Trace Scale Function Function Width Function Value

3 iz B m
5.059 3 GHz. -51.92 dBm
7.236 0 GHz -52.75 dBm
9.7215 GHz -53.13 dBm

i| |? Nov 21, 2024

12:58:14 PM | >—
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6.7. Radiated Spurious Emission Measurement
6.7.1. Test Specification
Test Requirement: FCC Partl5 C Section 15.209
Test Method: ANSI C63.10: 2014
Frequency Range: 9 kHz to 25 GHz
Measurement Distance: 3m
Antenna Polarization: Horizontal & Vertical
Operation mode: Transmitting mode with modulation
Frequency Detector RBW VBW Remark
9kHz- 150kHz | Quasi-peak | 200Hz 1kHz Quasi-peak Value
150kHz- Quasi-peak 9kHz 30kHz | Quasi-peak Value
Receiver Setup: 30MHz
30MHz-1GHz | Quasi-peak | 100KHz | 300KHz | Quasi-peak Value
Peak 1MHz 3MHz Peak Value
A 1GH
goveLGliz Peak 1MHz 10Hz Average Value
Erequenc Field Strength Measurement
9 y (microvolts/meter) Distance (meters)
0.009-0.490 2400/F(KHz) 300
0.490-1.705 24000/F(KHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
Limit: 216-960 200 3
Above 960 500 3
Field Strength Mea;urement
Frequency . Distance Detector
(microvolts/meter)
(meters)
500 3 Average
Above 1GHz 5000 3 Peak
For radiated emissions below 30MHz
Distance = 3m
Computer [
‘ Pre -Amplifier
Test setup:
O'Smi le—— Turn table
— Receiver
30MHz to 1GHz
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coarial cable <_|
(6m)

i 3m >

‘ Receiver: Pre-amplifier:

L, Coaxial cable (1Im}+~

Above 1GHz

coaxial cable °
(8a)

[ Receiver: T Pre-amplifier |

Coaxial cable (1m}<

1. For the radiated emission test below 1GHz:
The EUT was placed on a turntable with 0.8 meter
above ground. The EUT was set 3 meters from the
interference receiving antenna, which was mounted
on the top of a variable height antenna tower. The
EUT was arranged to its worst case and then tune
the antenna tower (from 1 m to 4 m) and turntable
(from O degree to 360 degrees) to find the maximum
reading. A pre-amp and a high PASS filter are used
for the test in order to get better signal level.

For the radiated emission test above 1GHz:

Place the measurement antenna on a turntable with
1.5 meter above ground, which is away from each
area of the EUT determined to be a source of
emissions at the specified measurement distance,
while keeping the measurement antenna aimed at
the source of emissions at each frequency of
significant emissions, with polarization oriented for
maximum response. The measurement antenna
may have to be higher or lower than the EUT,
depending on the radiation pattern of the emission
and staying aimed at the emission source for
receiving the maximum signal. The final
measurement antenna elevation shall be that whi

Test Procedure:

above the ground or reference ground plane\®
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3. Corrected Reading: Antenna Factor + Cable Loss +
Read Level - Preamp Factor = Level

4. For measurement below 1GHz, If the emission level
of the EUT measured by the peak detector is 3 dB
lower than the applicable limit, the peak emission
level will be reported. Otherwise, the emission
measurement will be repeated using the quasi-peak
detector and reported.

5. Use the following spectrum analyzer settings:
(1) Span shall wide enough to fully capture the

emission being measured,;

(2) Set RBW=100 kHz for f <1 GHz; VBW =RBW;
Sweep = auto; Detector function = peak; Trace =
max hold;

(3) Set RBW = 1 MHz, VBW= 3MHz forf = 1 GHz
for peak measurement.

For average measurement: VBW =10 Hz, when

duty cycle is no less than 98 percent. VBW = 1/T,

when duty cycle is less than 98 percent where T is
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.
Test results: PASS
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6.7.2. Test Data(worst case)

Please refer to following diagram for individual
The worst mode is 11b

Below 1GHz
Horizontal:
g7.0 dBu¥'/m

7
67
57 FCC Part15 RE-Class B_30-1000MHz
Margin -6 dB

47
37

27

30.000 60.00 [MHz] 300.00 1000.000

Frequency | Reading | Factor Level Limit  |Margin
(MHz) {dBuV) | (dB/m) |(dBuVv/m)|(dBuv/m)| (dB)

34.2160 39.64 -19.50 20.14 40.00 |-19.86 QF
100.2725 51.18 -23.62 27.56 4350 |-1594 QF
151.2652 4526 -19.43 20.77 4350 1373 QF
270.0195 49.73 -21.40 28.33 46.00 1767 QP
503.1600 46.70 -15.42 31.28 46.00 |(-14.72| QP
* | 828.9455 48.06 -10.58 37.48 46.00 | -852 | QF

Mo. Detector

T | || B =

istrict, Shenzhen City, Guangdéng Province, China
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Vertical:

870 dBu¥'/m

i7

&7

57 FCC Pat15 RE-Class B_30-1000MH=z

47 Margin -6 dB [

37

27

17

7

-3

-12

-23

-33

30000 G000 [MHz]) 20000 1000, 000
No. | "TD Y | Gy | (@Bim) |(cBuvim) (@Buvim)| (@B | 2o
1 33.6066 5163 -19.52 3211 4000 | -7.89 QP
2 79.5558 56.19 -23.92 3227 4000 | -7.73 QP
3 171.8439 44 04 -20.86 23.18 4350 |-20.32| QP
4 286.8566 4246 -20.71 21.75 46.00 |-2425| QP
) 511.8352 48.27 -15.22 33.05 46.00 |-12.895) QP
6 * | 833311 51.04 -10.55 40.49 46.00 | -5.51 QP
Notel:

Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

Corr. Factor (dB) = Antenna factor + Cable loss - Amplifier factor.
Measurement (dBuV) = Reading level (dBuV) + Corr. Factor (dB)
Limit (dBuV) = Limit stated in standard

Margin (dB) = Measurement (dBuV) — Limits (dBuV)




- \&'/1/ i
w5 [ r World Standardization Certification & Testing Group ( Shenzhen ) Co.,ltd. M T

ACCREDITED

'II'II "“\\\\

\‘

“ Q \\ aTESYINGLAEORAYDRV
/’l/u|||\“\ Certificate Number : AT-3951
Report No.: WSCT-ANAB-R&E241100065A-Wi-Fil
Above 1GHz
Note 1: The marked spikes near 2400 MHz with circle should be ignored because they are Fundamental
signal.
Note 2: The spurious above 18G is noise only, do not show on the report.
Note 3: Report and only recorded the worst-case scenario “MIMO Mode 802.11b”.
1 GHz to 18 GHz, MIMO Mode 802.11b Low Channel
Horizontal :
[ 7 Peak AV aP PK —— Limitd Limit2 —— Tracel Trace2 |

Level[dB{uv)]

Freq[GHz]

1 24012500 4594 2726 18.68 74 -28.06 357.7 | Honzontal PK Pass
1 24012500 36.82 2726 9.56 54 -17.18 357.7 | Horizontal AV Pass
2 3883.7500 49.87 2942 2045 74 -24.13 357 Honzontal PK Pass
2 3BE3.7500 40.51 2942 11.09 54 -13.49 357 Horizontal AV Pass
3 5659.3750 56.55 32.26 24.29 74 -17.45 127.5 | Horzontal PK Pass
3 5659.3750 47.19 3226 14.93 54 -6.81 127.5 | Horzontal AV Pass
4 11457 5000 46.44 16.12 3032 74 -27.56 133.2 | Horizontal PK Pass
4 11497 5000 3763 16.12 21.51 54 -16.37 1332 | Honzontal AV Pass
] 13690.5000 49.03 18.24 30.79 74 -24 97 40 Honzontal PK Pass
5 13690.5000 40.99 18.24 275 54 -13.01 40 Honzontal AV Pass
6 17908.5000 5329 2332 29.97 74 -20.71 304 | Honzontal PK Pass
6 17908.5000 457 2332 2238 54 83 304 | Honzontal AV Pass

iyan Stg€et, Bao'an District, Shenzhen City, Guangdéng Province, China

Http: www
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Vertical:

[ 7 Peak AV ap PK —— Limiti Limit2 —— Tracel TraceZ |

Level[dB{uV)]

Freq[GHz]

1 2405.6250 462 27.26 18.92 74 -27.8 0 Wertical PK Pass
1 24056250 37122 2728 9.94 54 -16.78 0 Vertical AV Pass
2 3510.0000 49.62 29.46 20.14 74 -24.38 846 Wertical PK Pass
2 3910.0000 A40.26 29.48 10.78 54 -13.74 846 Vertical AV Pass
3 5944 3750 56.45 321 2374 74 -17.55 0 Vertical PK Pass
3 5944 3750 ATTT 3271 15.06 54 -£6.23 0 Vertical AV Pass
4 11745.0000 4534 16.11 2923 74 -28.66 3054 Vertical PK Pass
4 11745.0000 41.81 16.11 257 54 -12.19 3054 Wertical AV Pass
5 14247 .0000 A9.47 18.87 306 74 -2453 507 Vertical PK Pass
5 14247 0000 41.73 18.87 22.86 54 -1227 507 Wertical AV Pass
6 17983.5000 533 2381 2949 74 -20.7 411 Vertical PK Pass
6 17983.5000 4616 2381 2235 54 -7.84 411 Wertical AV Pass

ADD: Building A-B,Baoli‘an Industrial Park,No.58 and 60, Tangtou Avenue, Shiyan Stgéet, Bao'an District, S n Cify, Guangdéng Province, China

TEL:0086-755-26996192 26 3,26096144 FAX : 0086-755-86376605 E-mail: fengbing.w com Hitp: www.wsct-cert.com

Member of the WSCT Group (WSCT,8A)
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1 GHz to 18 GHz, MIMO Mode 802.11b Middle Channel

Horizontal :
[ 7 Peak AV op PK —— Limiti Limi2 —— Tracei TraceZ |
=
&
= PRI
[ ¢ g
— -
2
-

Freq[GHz]

1 24637500 473 2748 19.83 74 -26.69 2209 | Honzontal PK Pass
1 2463.7500 35.88 27.48 84 54 -18.12 2209 | Horzontal AV Pass
2 3913.7500 48.91 2949 19.42 T4 -25.09 234 Horizontal PK Pass
2 3913.7500 40.59 29.49 1.1 54 -13.41 234 Horizontal AV Pass
3 5999.3750 56.62 328 2382 74 -17.38 199.3 | Honzontal PK Pass
3 5999.3750 46.97 328 1417 b4 -1.03 199.3 | Honzontal AV Pass
4 11745.0000 4547 16.11 29.36 T4 -2853 412 | Honzontal PK Pass
4 11745.0000 4219 16.11 26.08 54 -11.81 412 | Horzontal A Pass
5 14407 5000 493 18.71 30.59 74 -24.7 116.5 | Horizontal PK Pass
5 14407 5000 4159 18.71 2288 b4 -12.41 116.5 | Honzontal AV Pass
6 17925.0000 53.96 2342 30.54 4 -20.04 176.2 | Horizontal PK Pass
6 17925.0000 4586 2342 22.44 b4 -8.14 176.2 | Honzontal AV Pass
ADD: Building A-B,Baoli‘an Industrial Park,No.58 and 60, Tangtou Avenue, Shiyan Stgeet, Bao'an District, Sher tw, Guangdbng Province, China

EL:0086- 053,26096144 FAX :0086-

E-mail: fengbing.wangg

Member of the WS
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Vertical:
[ 7 Peak AV ap PK —— Limiti Limi2 —— Tracel Trace? |

; =ty

z PP pre, | AN

= R— RIS oy il e

3 e ——— * va"“’”ﬂn

Freq[GHz]
1 1597.5000 35.15 249 14.25 74 -34.85 292.6 Wertical PK Pass
1 1597.5000 25.71 249 4.81 b4 -24.29 292.6 Wertical AV Pass
2 24506250 4551 2743 18.08 74 -28.49 156.3 Wertical PK Pass
2 24506250 36.64 2743 9.1 54 -17.36 156.3 Vertical AV Pass
3 5215.0000 60.18 37 28.41 4 -13.82 -0.1 Vertical PK Pass
3 5215.0000 447 a7 12.93 54 9.3 -0.1 Wertical AV Pass
4 117450000 46.77 16.11 30.66 4 -2723 579 Vertical PK Pass
4 11745.0000 4252 16.11 26.41 54 -11.48 57.9 Wertical AV Pass
5 14260.5000 499 18.86 31.04 4 -24.1 3552 Vertical PK Pass
5 14260.5000 417 18.86 22.84 ) -12.3 3552 Wertical AV Pass
6 17961.0000 531 2365 29.45 4 -20.9 251.6 Vertical PK Pass
6 17961.0000 46.46 2365 22.81 ) -7.54 251.6 Wertical AV Pass
ADD: Building A-B,Baoli‘an Industrial Park,No.58 and 60, Tangtou Avenue, Shiyan Stgéet, Bao'an District, Sher tw, Guangdéng Province, China

TEL:00886-

FAX : 0086~

053,26096144

E-mail: fengbing.wangg

Member of the WS
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1 GHz to 18 GHz, MIMO Mode 802.11b High Channel

Horizontal :

[ 7 Paak AV QP Pi —— Limit! Limit2 —— Tracel Trace2 |

Level[dB{uV)]

Freq[GHz]

1 24843750 4542 27 55 17.87 74 -28.58 313 Horizontal PK Pass
1 2484.3750 36.96 27.55 93 54 -17.14 313 Horizontal AV Pass
2 3840.6250 4973 29.32 20.41 74 -2427 188.6 | Horizontal PK Pass
2 3840.6250 40.26 2932 10.94 54 -13.74 188.6 | Honzontal AV Pass
3 5698.7500 57.73 32.32 25.41 74 -16.27 3273 | Herizontal PK Pass
3 5698.7500 46.96 3232 14.64 &4 -7.04 327.3 | Honzontal AV Pass
4 11745.0000 4631 16.11 302 74 -2768 163.1 | Horizontal PK Pass
4 11745.0000 4174 16.11 2563 =4 -1226 163.1 | Honzontal AV Pass
5 13917.0000 495 18.87 3083 74 -245 160.7 | Honzontal PK Pass
5 13917.0000 41.31 18.87 2244 54 -12.69 160.7 | Horizontal AV Pass
6 17925.5000 53.62 2345 3017 74 -20.38 05 Herizontal PK Pass
6 17929.5000 4573 2345 2228 b4 -8.27 05 Honzontal AV Pass
ADD: Building A-B,Baoli‘an Industrial Park,No.58 and 60, Tangtou Avenue, Shiyan Stgeet, Bao'an District, Sher tw, Guangdbng Province, China

EL:0086-

053,26096144 FAX : 0086-

E-mail: fengbing.wangg

Member of the WS
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Vertical:

[ 7 Peak AV ap PK —— Limiti Limit2 —— Tracel TraceZ |

Level[dB{uV)]

Freq[GHz]
1 24550000 50.13 27.45 2268 74 -2387 280.6 Vertical PK Pass
1 24550000 36.59 27.45 9.14 54 -17.41 2806 Vertical AV Pass
2 35938.7500 49.15 28.55 19.6 74 -24.85 2603 Wertical PK Pass
2 3938.7500 40.69 29.55 11.14 54 -13.231 2603 Vertical AV Pass
3 59356250 56.68 327 2398 74 -17.32 3478 Wertical PK Pass
3 59356250 A7.14 327 14.44 54 -5.86 3478 Vertical AV Pass
4 11745.0000 A7.01 16.11 309 74 -26.99 878 Vertical PK Pass
4 11745.0000 4231 16.11 26.2 54 -11.69 878 Wertical AV Pass
5 14071.5000 49.44 19.06 30.38 74 -24.56 360.1 Vertical PK Pass
5 14071.5000 41.72 19.06 22.66 54 -12.28 360.1 Wertical AV Pass
6 17806.5000 5238 2266 2972 74 -21.62 16 Vertical PK Pass
6 17806.5000 A4 87 2266 2221 54 913 16 Wertical AV Pass
Note:

1. All emissions not reported were more than 20dB below the specified limit or in the noise floor.

2. Emission Level= Reading Level+ Probe Factor +Cable Loss.

3. Data of measurement within this frequency range shown “--” in the table above means the reading of
emissions are attenuated more than 20dB below the permissible limits or the field strength is too small to
be measured.
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