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Report Number: 709502307650-00B @

2 Details about the Test Laboratory

Test Site 1

Company name: TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
No.16 Lane, 1951 Du Hui Road,
Shanghai 201108,
P.R. China

Test Firm FCC 820234

Registration

Number:

Designation CN1183

number:

IC Company 31668

Number:

CAB identifier: CNO101

Telephone: +86 21 6141 0123

Fax: +86 21 6140 8600
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Report Number: 709502307650-00B @

3 Description of the Equipment under Test

Product;

Model no.:
FCC ID:

Rating:

RF Transmission
Frequency:

No. of Operated Channel:

Modulation:

Channel list:

Antenna Type:

Antenna Gain:

EMC_SHA_F_R_02.04E

STORM Series Thermal Imaging Scope

STORM S2, STORM S1, STORM S3, STORM S6
2A7Z2Z-5A-03

3.6V DC (rechargeable lithium-ion battery)
External power supply 5V (type C)

For 802.11b/g/n-HT20: 2412~2462 MHz

2.4GHz WIFI: 11 for 802.11b/802.119/802.11(H20)

For 2.4GHz WIFI:
Direct Sequence Spread Spectrum (DSSS) for 802.11b
Orthogonal Frequency Division Multiplexing (OFDM) for 802.11g/n

802.11b/g/n(HT20)

Ch Fre(MHz) Ch Fre(MHz)
1 2412 7 2442

2 2417 8 2447

3 2422 9 2452

4 2427 10 2457

5 2432 11 2462

6 2437

FPC antenna

0.5dBi

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch Page 4 of 66
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Report Number: 709502307650-00B @

Description of the EUT:

Test sample no.:

The Equipment Under Test (EUT) is a STORM Series Thermal Imaging
Scope which support 2.4GHz Wi-Fi. According to client’s declaration,
STORM S1, STORM S6 have the same appearance and technical
construction including circuit diagram, PCB Layout, components and
component layout, all electrical construction and mechanical construction,
with STORM S2, STORM S3. The difference lies only is the lens size of
the different models. The difference between STORM S2/ STORM S1 and
STORM S3/ STORM S6 is the Detector Connect Board, see below.

Model name Different description

STORM S2/
STORM S1

STORM S3/
STORM S6

We chose model STORM S3 to perform all tests and model STORM S2
to only perform radiated spurious emissions below 1GHz, listed the worst
data in this report.

SHA-784114-1 (STORM S3 RF radiated);
SHA-784114-2 (STORM S3 RF conducted);
SHA-784114-3 (STORM S2 RF radiated);

The sample’s mentioned in this report is/are submitted/ supplied/ manufactured by client. The
laboratory therefore assumes no responsibility for accuracy of information on the brand name,
model number, origin of manufacture, consignment or any information supplied.

EMC_SHA_F_R_02.04E
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Report Number: 709502307650-00B

4 Summary of Test Standards

Test Standards
FCC Part 15 Subpart C PART 15 - RADIO FREQUENCY DEVICES
Subpart C - Intentional Radiators

All the test methods were according to KDB 558074 D01 15.247 Meas Guidance v05r02 Measurement Guidance and
ANSI C63.10-2020.

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
EMC—SHA—F—R—02'04E 3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China Pagge(\s/ 02];%2

Phone: +86 21 61410123, Fax:+86 21 61408600



Report Number: 709502307650-00B

5 Summary of Test Results

&)

Technical Requirements

FCC Part 15 Subpart C

Test Condition Pages -giatsét Pas'ls'eS::I;Qitlasulf\l -
§15.207 gngducted emission AC power Site 1 [] (1] X
§15.247 (b) (3) ggxg;jcted peak(average) output | 145, | gite 1 X 0 U
§15.247(a)(1) 20dB bandwidth 0 0O X
§15.247(a)(1) Carrier frequency separation L L X
815.247(a)(1)(iii) Number of hopping frequencies u L X
§15.247(a)(1)(ii) | Dwell Time 0O X
§15.247(a)(2) 6dB bandwidth 25-28 | Site 1 > 0 U
815.247(e) Power spectral density 29-32 | Site 1 > L] L]
815.247(d) Spurious RF conducted emissions | 33-42 | Site 1 > L] L]
§15.247(d) Band edge 349 |sier | 2 U U
gigggg(d) & tSrgrl:grcT)]lth?erfdlated emissions for 50-62 | Site 1 4 1 [
815.203 Antenna requirement See note 1 X ] L]

Remark 1: N/A — Not Applicable. Conducted emission is not apply for battery operated device.
Note 1: The EUT uses FPC antenna, which gain is 0.5dBi. In accordance to §15.203, It is considered
sufficiently to comply with the provisions of this section.
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Report Number: 709502307650-00B

6 General Remarks

Remarks

&)

This submittal(s) (test report) is intended for FCC ID: 2A7ZZ-5A-03, complies with Section 15.209, 15.247

of the FCC Part 15, Subpart C Rules.

SUMMARY:
All tests according to the regulations cited on page 5 were

W - Performed

O - Not Performed

The Equipment under Test

W - Fulfills the general approval requirements.

O - Does not fulfill the general approval requirements.

Sample Received Date: January 18, 2024
Testing Start Date: January 19, 2024
Testing End Date: April 1, 2024

-TOV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch

Reviewed by: Prepared by:

oty Xt

Tested by:

Hui TONG Jiaxi XU Zeng Jianging
Review Engineer Project Engineer Test Engineer
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Report Number: 709502307650-00B

7 Test Setups

7.1 Radiated test setups

9kHz ~ 30MHz Test Setup:

EUT

T 1

3

o
08m PURSSNG — /‘\
(Turntable)

Test Receiver [[ R .3 I]
30MHz ~ 1GHz Test Setup:
1~4m | | (Antenna Tower)
Antenna (
| vl
, - . Ee e e

0.8m ———— 3m
(Turntable)

Test Receiver [__; l]
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Report Number: 709502307650-00B

1GHz ~ 18GHz Test Setup:

1~4m (Antenna Tower)

l A\‘ntenna 1 l-,__

I 3m » E ]
(Turntable) —

Po—ro—_____ N
Pre- Ampllf er
Spectrum Analyzer ,_.: -’ e

- ey

18GHz ~ 25GHz Test Setup:

1

1~4m (Antenna Tower)

EUT

l Antenna m Analyzer
D: ,':)— pre. W‘ﬁe’ .‘&

i5m

—3m — C

(Turntable)

7.2 Conducted RF test setups
For Conducted peak output power

Wideband Power Sensor EUT

]

Attenuator

For other test items

Signal spectrum analyzer EUT

EM HA F R 02.04E TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
C—S - = —O 0 3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China
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8 Systems test configuration

Auxiliary Equipment Used during Test:

DESCRIPTION MANUFACTURER MODEL NO.(SHIELD) S/N(LENGTH)
Notebook Lenovo E470 PF-OU5TS7 17/09
AC/DC adapter SHENZHEN KEYU POWER KA12C-0502000US N/A

Test software: iwpriv commend.

Test Mode Applicability and Tested Channel Detail:

Mode gﬁ;ﬁil D?'\tﬂablssa)te Modulation (Power level setting

1 1 CCK 17

802.11b 6 1 CCK 17

11 1 CCK 17

1 6 OFDM 14

802.11g 6 6 OFDM 14

11 6 OFDM 14

1 MCSO OFDM 14

802.11n HT20 6 MCSO0 OFDM 14
11 MCSO0 OFDM 14

&)

Non-hopping mode: The system was configured to operate at a signal channel transmitting. The test
software allows the configuration and operation at the worst-case duty and the highest transmit power.

EMC_SHA_F_R_02.04E
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Report Number: 709502307650-00B @

9 Technical Requirement

9.1 Conducted peak(average) output power

Test Method (1)

Measure the duty cycle D of the transmitter output signal.

Set span to at least 1.5 times the OBW.

Set RBW = 1% to 5% of the OBW, not to exceed 1 MHz.

Set VBW 2 [3 x RBW].

Number of points in sweep = [2 x span / RBW]. (This gives bin-to-bin spacing < RBW /2, so

that narrowband signals are not lost between frequency bins.)

6. Sweep time = auto.

7. Detector = RMS (i.e., power averaging), if available. Otherwise, use the sample detector mode.

8. Do not use sweep triggering. Allow the sweep to “free run.”

9.Trace average at least 100 traces in power averaging (rms) mode; however, the number of

traces to be averaged shall be increased above 100 as needed such that the average
accurately represents the true average over the ON and OFF periods of the transmitter.

10. Compute power by integrating the spectrum across the OBW of the signal using the
instrument’s band power measurement function with band limits set equal to the OBW band
edges. If the instrument does not have a band power function, then sum the spectrum levels
(in power units) at intervals equal to the RBW extending across the entire OBW of the
spectrum.

11. Add [10 log (1 / D)], where D is the duty cycle, to the measured power to compute the average
power during the actual transmission times (because the measurement represents an
average over both the ON and OFF times of the transmission).

agrwnE

Test Method (2)

1) The EUT is configured to transmit continuously, or to transmit with a constant duty cycle.

2) At all times when the EUT is transmitting, it shall be transmitting at its maximum power control
level.

3) The integration period of the power meter exceeds the repetition period of the transmitted
signal by at least a factor of five.

4) Measure the peak power of the transmitter. This measurement is a peak over both the ON and
OFF periods of the transmitter.

Wideband Power Sensor EUT

1

Attenuator

Wideband Power Sensor conducted test setup

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
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Limits
According to 815.247 (b) (1) conducted peak (average) output power limit as below:

Frequency Range Limit Limit
MHz W dBm
2400-2483.5 <1 <30

Test result (average power) as below table:

802.11b
Duty cycle Conducted Total Power(average)
Frequency (MHz) Factor (dB) Power (dBm) (dBm) Result
Low channel 2412MHz 0 15.96 15.96 Pass
Middle channel 2437MHz 0 15.58 15.58 Pass
High channel 2462MHz 0 15.89 15.89 Pass
802.11¢g
Duty cycle Conducted Total Power(average)
Frequency (MHz) Factor (dB) Power (dBm) (dBm) Result
Low channel 2412MHz 0.09 11.45 11.54 Pass
Middle channel 2437MHz 0.19 11.77 11.96 Pass
High channel 2462MHz 0 12.18 12.18 Pass
802.11n(HT20)
Duty cycle Conducted Total Power(average)
Frequency (MHz) Factor (dB) Power (dBm) (dBm) Result
Low channel 2412MHz 0.16 11.28 11.44 Pass
Middle channel 2437MHz 0.31 11.77 12.08 Pass
High channel 2462MHz 0.18 12.15 12.33 Pass

Test result (conducted peak) as below:

802.11b
Frequency (MHz) Conducted Peak Output Power(dBm) Result
2412 18.57 Pass
2437 18.85 Pass
2462 19.33 Pass
802.11g
Frequency (MHz) Conducted Peak Output Power(dBm) Result
2412 23.91 Pass
2437 23.85 Pass
2462 24.23 Pass
802.11n(HT20)
Frequency (MHz) Conducted Peak Output Power(dBm) Result
2412 23.30 Pass
2437 23.67 Pass
2462 24.06 Pass

EMC_SHA_F_R_02.04E
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Duty cycle
Condition Mode Frequency (MHz) Antenna Duty Cycle (%) Correction Factor (dB)
NVNT b 2412 Antl 99.15 0
NVNT b 2437 Antl 98.78 0
NVNT b 2462 Antl 98.71 0
NVNT g 2412 Antl 97.91 0.09
NVNT o] 2437 Antl 95.82 0.19
NVNT g 2462 Antl 98.29 0
NVNT n20 2412 Antl 96.48 0.16
NVNT n20 2437 Antl 93.02 0.31
NVNT n20 2462 Antl 96 0.18

EMC_SHA_F_R_02.04E
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Test Graphs
Duty Cycle NVNT b 2412MHz Antl
|spectrum Analyzer 1
Swept SA
KEYS|G|-|T Input: RF Input Z: 50 Q #Atten: 40 dB PNO: Fast Avg Type: Voltage 1 3456
Coupling: AC Corrections: Off Preamp: Off Gate: Off 'Trig: Free Run
RL M Align: Auto Freq Ref: Int (S) IF Gain: Low Wk s
- Sig Track: Off PNNNNN
1 Spectrum v Ref Lvl Offset 2.14 dB Mkr1 3.380 ms
Scale/Div 10 dB Ref Level 30.00 dBm 8.98 dBm
Log o 2
200 . 1
10.0
0.00
-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
Center 2.412000000 GHz #Video BW 50 MHz Span 0 Hz
Res BW & MHz Sweep 20.0 ms (10001 pts)
5 Marker Table v
Mode | Trace | Scale X Y Function Function Width Function Value
TN i f 3.380 ms 8.979 dBm
2| N 1 t 3.486 ms 16.71 dBm
3] N 1 t 15.91 ms 15.42 dBm
4
5
6
Apr 01, 2024 A LV 4
@q (‘@@ 3:56:48PM|’ l
Duty Cycle NVNT b 2437MHz Antl
|spectrum Analyzer 1 v
Swept SA
KEYSIGHT |nput: RF Input Z: 50 Q #Atten: 40 dB PNO: Fast \Avg Type: Voltage 1 3456
Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run
RL <> lalign Auto Freq Ref- Int (S) IF Gain' Low WA W W
- Sig Track: Off PNNNNN
1 Spectrum v Ref Lvl Offset 2.15 dB Mkr1 6.642 ms
Scale/Div 10 dB Ref Level 30.00 dBm 18.49 dBm
Log
20.0 1. 3
10.0
0.00
-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
Center 2.437000000 GHz #Video BW 50 MHz Span 0 Hz
Res BW 8 MHz Sweep 20.0 ms (10001 pts)
Mode | Trace | Scale X Y Function Function Width Function Value
1 N 1 t 6.642 ms 18.49 dBm
2| N 1 t 6.796 ms 18.74 dBm
3] N 1 t 19.21 ms 19.75 dBm
4
5
6
Apr 01, 2024 % 'Y
o0 cCm?EEe JEoity
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Duty Cycle NVNT b 2462MHz Antl
|spectrum Analyzer 1 v
Swept SA
KEYSIGHT |nput: RF Input Z: 50 Q #Atten: 40 dB PNO: Fast /Avg Type: Voltage 12345686
Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run
RL <> lalign Auto Freq Ref- Int (S) IF Gain' Low WA W W
[wa) Sig Track: Off PNNNNN
1 Spectrum v Ref Lvl Offset 2.15 dB Mkr1 1.188 ms
Scale/Div 10 dB Ref Level 30.00 dBm 20.31 dBm
Log 1
20.0
10.0
0.00
-10.0
=200
-30.0
-40.0 m
-50.0
-60.0
Center 2.462000000 GHz #Video BW 50 MHz Span 0 Hz
Res BW 8 MHz Sweep 20.0 ms (10001 pts)
Mode | Trace | Scale X Y Function Function Width Function Value
TN 1 T 1.188 ms 20.31 dBm
2 N 1 t 1.350 ms 19.14 dBm
3 N 1 t 13.77 ms 19.39 dBm
4
5
6
Apr 01 2024 LW
o0 cm?EEe JEoiLY
Duty Cycle NVNT g 2412MHz Antl
Spectrum Analyzer 1
Swept SA
KEYS|G|-|T Input: RF Input Z: 50 Q #Atten: 30 dB PNO: Fast Avg Type: Voltage 12345686
Coupling: AC Corrections: Off Preamp: Off Gate: Off 'Trig: Free Run
RL == laign: Auto Freq Ref: Int (S) IF Gain: Low Wi
- Sig Track: Off PNNNNN
1 Spectrum v Ref Lvl Offset 2.14 dB Mkr1 432.0 ys
Scale/Div 10 dB Ref Level 20.00 dBm 13.96 dBm
100 131 iusbianbintn [inetatihonin Dhorhopfioiso i oy, bt s i il i i e sy
10.0 @1
0.00
-10.0
-20.0
-30.0
-40.0 “ ¥ ;]
-50.0
-60.0
-70.0
Center 2.412000000 GHz #Video BW 50 MHz Span 0 Hz
Res BW & MHz Sweep 20.0 ms (10001 pts)
Mode | Trace | Scale X Y Function Function Width Function Value
TN 1 f 432.0 s 13.96 dBm
2| N 1 t 476.0 ps 14.08 dBm
3 N 1 t 2.542 ms -6.225 dBm
4
5
6
Apr 01 2024 LW 4
oMl ?Ee) o
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Duty Cycle NVNT g 2437MHz Antl
|spectrum Analyzer 1 v
Swept SA
KEYSIGHT |nput: RF Input Z: 50 Q #Atten: 30 dB PNO: Fast /Avg Type: Voltage 12345686
Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run
RL <> lalign Auto Freq Ref- Int (S) IF Gain' Low WA W W
- Sig Track: Off PNNNNN
1 Spectrum v Ref Lvl Offset 2.15 dB Mkr1 1.282 ms
Scale/Div 10 dB Ref Level 20.00 dBm 14.26 dBm
Lo : e e T Y T e e e e o e P v
00 1 R eyt ol P
0.00
-10.0
-20.0
-30.0
-40.0
50.0 W
-680.0
-710.0
Center 2.437000000 GHz #Video BW 50 MHz Span 0 Hz
Res BW 8 MHz Sweep 20.0 ms (10001 pts)
5 Marker Table v
Mode | Trace | Scale X Y Function Function Width Function Value
1 N T t 1.282 ms 14.26 dBm
2 N 1 t 1.372 ms 14.22 dBm
3 N 1 t 3.436 ms 14.92 dBm
4
5
6
Apr 01 2024 % LY.
g0 cm?nEne IECIC YR
Duty Cycle NVNT g 2462MHz Antl
Spectrum Analyzer 1 v
Swept SA
KEYS|G|-|T Input: RF Input Z: 50 Q #Atten: 30 dB PNO: Fast Avg Type: Voltage 123456
Coupling: AC Corrections: Off Preamp: Off Gate: Off 'Trig: Free Run
RL == laign: Auto Freq Ref: Int (S) IF Gain: Low Wi
- Sig Track: Off PNNNNN
1 Spectrum v Ref Lvl Offset 2.15 dB Mkr1 830.0 pys
Scale/Div 10 dB Ref Level 20.00 dBm 13.29 dBm
B e T e ot e ]
0.00
-10.0
=200
-30.0 J
-40.0 " y
-50.0
-80.0
-70.0
Center 2.462000000 GHz #Video BW 50 MHz Span 0 Hz
Res BW & MHz Sweep 20.0 ms (10001 pts)
5 Marker Table Al
Mode | Trace | Scale X Y Function Function Width Function Value
TN 1 f 830.0 ps 13.29 dBm
2| N 1 t 866.0 ps 14.91 dBm
3 N 1 t 2.930 ms 15.27 dBm
4
5
6
Apr 01 2024 LV 4
M2 e ol
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Duty Cycle NVNT n20 2412MHz Antl
|spectrum Analyzer 1 v
Swept SA
KEYSIGHT |nput: RF Input Z: 50 Q #Atten: 30 dB PNO: Fast /Avg Type: Voltage 12345686
Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run
RL <> lalign Auto Freq Ref- Int (S) IF Gain' Low WA W W
- Sig Track: Off PNNNNN
1 Spectrum v Ref Lvl Offset 2.14 dB Mkr1 822.0 us
Scale/Div 10 dB Ref Level 20.00 dBm -24.62 dBm
Log Loy T T T e
10.0 ™
0.00
-10.0 1
-20.0 —*
-30.0
-40.0
V i
o ¥ W L) i
-680.0
-710.0
Center 2.412000000 GHz #Video BW 50 MHz Span 0 Hz
Res BW 8 MHz Sweep 20.0 ms (10001 pts)
5 Marker Table v
Mode | Trace | Scale X Y Function Function Width Function Value
1 N 1 t 822.0 s -24.62 dBm
2 N t 892.0 us 12.71 dBm
3 N t 2.812 ms 13.44 dBm
4
5
6
Apr 01 2024 % LY.
/0?2 o RS
Duty Cycle NVNT n20 2437MHz Antl
Spectrum Analyzer 1 v
Swept SA
KEYS|G|-|T Input: RF Input Z: 50 Q #Atten: 30 dB PNO: Fast Avg Type: Voltage 123456
Coupling: AC Corrections: Off Preamp: Off Gate: Off 'Trig: Free Run
RL == laign: Auto Freq Ref: Int (S) IF Gain: Low Wi
- Sig Track: Off PNNNNN
1 Spectrum v Ref Lvl Offset 2.15 dB Mkr1 1.140 ms
Scale/Div 10 dB Ref Level 20.00 dBm 11.64 dBm
L00 fninpl 1 T AT A e T P T st o bt P
0.00
-10.0
=200
-30.0
W)
0o W i W ) "]
-50.0
-80.0
-70.0
Center 2.437000000 GHz #Video BW 50 MHz Span 0 Hz
Res BW & MHz Sweep 20.0 ms (10001 pts)
5 Marker Table Al
Mode | Trace | Scale X Y Function Function Width Function Value
TN 1 f 1.140 ms 11.64 dBm
2| N t 1.284 ms 13.57 dBm
3 N t 3.204 ms 9.922 dBm
4
5
6
Apr 01 2024 LV 4
o2 e ol
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Duty Cycle NVNT n20 2462MHz Antl
|spectrum Analyzer 1 v
Swept SA
KEYSIGHT |nput: RF Input Z: 50 Q #Atten: 30 dB PNO: Fast \Avg Type: Voltage 1 3456
Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run
RL <> lalign Auto Freq Ref- Int (S) IF Gain' Low WA W W
- Sig Track: Off PNNNNN
1 Spectrum v Ref Lvl Offset 2.15 dB Mkr1 482.0 us
Scale/Div 10 dB Ref Level 20.00 dBm 7.60 dBm
Lo i -
20 iy st st it el wissesbi A,
0.00
-10.0
-20.0
-30.0
-40.0 n
W
-50.0 y
-60.0
-70.0
Center 2.462000000 GHz #Video BW 50 MHz Span 0 Hz
Res BW 8 MHz Sweep 20.0 ms (10001 pts)
5 Marker Table v
Mode | Trace | Scale X Y Function Function Width Function Value
1N T 3 4820 s 7.601 dBm
2 N t 562.0 us 14.08 dBm
3 N t 2.482 ms 16.37 dBm
4
5
6
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Conducted power

Test Graphs

Power NVNT b 2412MHz Antl

Channel Power

[spectrum Analyzer 1

KEYSIGHT

Input: RF

RL -

Coupling: AC
Align: Auto

Atten: 30 dB
Preamp: Off
#PNO: Fast

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (5)

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.412000000 GHz
/Avg|Hold: 100/100
Radio Std: None

1 Graph
Scale/Div 10.0

dB

Ref Lvl Offset 2.14 dB
Ref Value 22.14 dBm

Log
121

214

-7.86

-17.9

279

-37.9

-47.9

-57.9

-67.9

Center 2.41200 GHz
#Res BW 1.0000 MHz

#Video BW 3.0000 MHz*

Span 40 MHz|
Sweep 1.00 ms (1001 pts)

2 Metrics A\

Total Channel Power

15.96 dBm / 14.9 MHz

Total Power Spectral Density

-55.78 dBm/Hz

9 l?ne)

S YRR

Power NVNT b 2437MHz Antl

Spectrum Analyzer 1
Channel Power
KEYSIGHT [Input RF Input Z: 50 Q Atten: 30 dB Tnig: Free Run Center Freq: 2.437000000 GHz
RL —-— Coupling: AC Corrections: Off Preamp: Off Gate: Off \Avg|Hold: 100/100
Align: Auto Freq Ref: Int (S)  [#PNO: Fast #IF Gain: Low Radio Std: None
1 Graph ' Ref Lvl Offset 2.15 dB
Scale/Div 10.0 dB Ref Value 22,15 dBm
Log
12.2
2.15
-7.85
179
279
-379
-479
-57.9
679
Center 2.43700 GHz #Video BW 3.0000 MHz* Span 40 MHz|
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts)
2 Metrics v
Total Channel Power 15.58 dBm/ 15.0 MHz
Total Power Spectral Density -56.18 dBm/Hz
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Power NVNT b 2462MHz Antl

Spectrum Analyzer 1
Channel Power

1+

KEYSIGHT '(E'PUIZI_RF AC
oupling

RL - Align: Auto

ol

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (5)

Atten: 30 dB
Preamp: Off
#PNO: Fast

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.462000000 GHz
/Avg|Hold: 100/100
Radio Std: None

1 Graph v
Scale/Div 10.0 dB

Ref Lvl Offset 2.15 dB
Ref Value 22.15 dBm

Log
122

215

-7.85

-17.9

279

-37.9

AT 9 =

-57.9

-67.9

Center 2.46200 GHz
#Res BW 1.0000 MHz

#Video BW 3.0000 MHz*

Span 40 MHz|
Sweep 1.00 ms (1001 pts)

2 Metrics A\

Total Channel Power

15.89 dBm/ 15.0 MHz

Total Power Spectral Density

-55.87 dBm/Hz

o l? e

LY

Power NVNT g 2412MHz Antl

Spectrum Analyzer 1
Channel Power

KEYSIGHT mout RF

oupling:
RL M Align: Auto
o)

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (S)

Atten: 30 dB
Preamp: Off
#PNO: Fast

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.412000000 GHz
/Avg|Hold: 100/100
Radio Std: None

1 Graph Al
Scale/Div 10.0 dB

Ref Lvl Offset 2.14 dB
Ref Value 22,14 dBm

Log
12.1

2.14

-7.86

-17.9

-27.9

-379

-479 o

-57.9

-67.9

Center 2.41200 GHz
#Res BW 1.0000 MHz

#Video BW 3.0000 MHz*

Span 40 MHz|
Sweep 1.00 ms (1001 pts)

2 Metrics v

Total Channel Power

11.45 dBm / 16.6 MHz

Total Power Spectral Density

-60.74 dBm/Hz
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Power NVNT g 2437MHz Antl

Spectrum Analyzer 1
Channel Power

"

KEYSIGHT ot RE
oupling
RL - Align: Auto

Atten: 30 dB
Preamp: Off
#PNO: Fast

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (5)

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.437000000 GHz
/Avg|Hold: 100/100
Radio Std: None

1 Graph v
Scale/Div 10.0 dB

Ref Lvl Offset 2.15 dB
Ref Value 22.15 dBm

Log

122

215

-7.85

-17.9

279

-37.9

47 9 forpemers

-57.9

-67.9

Center 2.43700 GHz
#Res BW 1.0000 MHz

#Video BW 3.0000 MHz*

Span 40 MHz|
Sweep 1.00 ms (1001 pts)

2 Metrics A\

Total Channel Power

11.77 dBm / 16.6 MHz

Total Power Spectral Density

-60.43 dBm/Hz

9 l? e

SRR

Power NVNT g 2462MHz Antl

Spectrum Analyzer 1
Channel Power

KEYSIGHT mout RF

oupling:
RL M Align: Auto
o)

Atten: 30 dB
Preamp: Off
#PNO: Fast

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (S)

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.462000000 GHz
/Avg|Hold: 100/100
Radio Std: None

1 Graph Al
Scale/Div 10.0 dB

Ref Lvl Offset 2.15 dB
Ref Value 22,15 dBm

Log
122

2.15

-7.85

-17.9

-27.9

-379

-47.9 =

-57.9

-67.9

Center 2.46200 GHz
#Res BW 1.0000 MHz

#Video BW 3.0000 MHz*

Span 40 MHz|
Sweep 1.00 ms (1001 pts)

2 Metrics v

Total Channel Power

12.18 dBm/ 16.6 MHz

Total Power Spectral Density

-60.01 dBm/Hz
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Power NVNT n20 2412MHz Antl

Spectrum Analyzer 1 Y
Channel Power

KEYSIGHT |nput: RF Input Z: 50 Q Atten: 30 dB Trig: Free Run Center Freq: 2.412000000 GHz
RL Coupling: AC Corrections: Off Preamp: Off Gate: Off ‘Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5)  #PNO: Fast #IF Gain: Low Radio Std: None

1 Graph ' Ref Lvl Offset 2.14 dB
Scale/Div 10.0 dB Ref Value 22.14 dBm

Log

12.1

L] \

-7.86

, / 3
_;:2 7 :
-37.9 "ﬂrﬂi
. | \“«M B | RMS AVG

479 \
-57.9
-67.9

Center 2.41200 GHz #Video BW 3.0000 MHz* Span 40 MHz
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts)

2 Metrics A\

Total Channel Power 11.28 dBm/ 17.6 MHz

Total Power Spectral Density -61.18 dBm/Hz

LIRS ka5 A ==

Power NVNT n20 2437MHz Antl

Spectrum Analyzer 1
Channel Power
KEYSIGHT [Input RF Input Z: 50 Q Atten: 30 dB Tnig: Free Run Center Freq: 2.437000000 GHz
RL Coupling: AC Corrections: Off Preamp: Off Gate: Off \Avg|Hold: 100/100
Align: Auto Freq Ref: Int (S)  [#PNO: Fast #IF Gain: Low Radio Std: None

1 Graph ' Ref Lvl Offset 2.15 dB
Scale/Div 10.0 dB Ref Value 22,15 dBm

Log

12.2

2.15

e 7] Y
72?.9 i “\“‘1
' o,

-379
479 frremeoaths

RMS AVG

-57.9
-67.9

Center 2.43700 GHz #Video BW 3.0000 MHz* Span 40 MHz
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts)

2 Metrics v

Total Channel Power 11.77 dBm / 17.7 MHz
Total Power Spectral Density -60.70 dBm/Hz
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Power NVNT n20 2462MHz Antl

Spectrum Analyzer 1 Y

Channel Power

KEYSIGHT |nput: RF Input Z: 50 Q Atten: 30 dB Trig: Free Run Center Freq: 2.462000000 GHz

RL > Coupling: AC Corrections: Off Preamp: Off Gate: Off ‘Avg|Hold: 100/100

Align: Auto Freq Ref: Int (5)  #PNO: Fast #IF Gain: Low Radio Std: None

1 Graph ' Ref Lvl Offset 2.15 dB

Scale/Div 10.0 dB Ref Value 22.15 dBm

Log

122

215

-7.85

-17.9

279

-37.9

-47.9

-579

-67.9

Center 2.46200 GHz #Video BW 3.0000 MHz* Span 40 MHz|
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts)
2 Metrics A\

Total Channel Power 12.15dBm/ 17.7 MHz
Total Power Spectral Density -60.32 dBm/Hz
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9.2 6dB bandwidth
Test Method

&)

1. The RF output of EUT was connected to the spectrum analyzer. The path loss was
compensated to the results for each measurement.
2. Set to the maximum power setting, the instrument center frequency is set to the nominal
EUT channel center frequency enable the EUT transmit continuously.
3. Use the following spectrum analyzer settings:
RBW=100KHz, VBW=3RBW, Sweep = auto, Detector function = peak, Trace = max hold
4. Use the automatic bandwidth measurement capability of an instrument, use the X dB
bandwidth mode with X set to 6 dB.
5. Allow the trace to stabilize, record the 6 dB Bandwidth value.
Limit
Limit [kHz]
2500
Test result
Test Mode Frequency 6dB bandwidth (MHz) Result
MHz result limit verdict
2412 9.044 20.5 Pass
802.11b 2437 9.106 20.5 Pass
2462 10.03 20.5 Pass
2412 16.343 20.5 Pass
802.11g 2437 16.335 20.5 Pass
2462 16.327 20.5 Pass
2412 17.539 20.5 Pass
802.11n(HT20) 2437 17.55 20.5 Pass
2462 17.545 20.5 Pass
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6 dB Bandwidth

11B_Antl_2412

Spectrum Analyzer 1 o+
Occupied BW
KEYSIGHT Input RF nput Z 50 01 Adien: 30 dB Tng FreeRun  [Center Freq 2.412000000 GHz
RL oy Couing AG. (Comections: Off  Preamp: OF Gate: Off /AvglHold: 100100
Align Auto Freq Ref Int (S) #IF Gain Low Radio Std None
2 2 416563 n
1Gmh ' T Mkr3 2.416563000 GHz
Scale/Div 10.0 d& Ref Value 22.14 dBm 1.03 dBm|
; ¢ 3 T
Center 241200 GHz #Video BW 300.00 kHz Span 30 MHz
{#Res BW 100.00 kHz Sweep 3.33 ms (10001 pts)
2 Matrics v
Occupled Bandwidth
14.931 MHz Total Power 225 dBm
Transmit Freq Ermor 29.108 kHz % of OBW Power 9.00 %
dwidth 9.044 MHz xdB 6.00d8
- Jan 26, 2024 ] ¥
=I q (, - ? 2:54:24 PM -I: % LAY

11B_Antl_2437

Spectrum Analyzer 1 e
Occupied BW
KEYSIGHT [input RF [input Z 50 ¢ Atten 30 4B Trig FreaRun  |Centar Fraq 2 437000000 GHz
AL —p. [COUPINGAC  |Conectons OF  Preamp: Of Gate: OFf AvglHold 100/100
Aign’ Auto Freq Ref-int (S) #IF Gain Low | Rado Std: None
||
3 2.441570000 G
1 Graph 1| T~ Mkr3 2.441570000 GHz
Scala/Div 10.0 dB Ref Value 22.15 dBm 0.62 dBm
y i o
Center 243700 GHz #Video BW 300.00 kHz ~ Span 30 MHz
[#Res BW 100.00 kHz Sweep 3.33 ms (10001 pts)
2 Melncs v|
Occupied Bandwidth
14.973 MHz [ Total Pawer 22.0 dBm
Transmil Freq Eror | 22.429 kHz [% of OBW Power 99.00 %
X dB Bandwidth 9.106 MHz xd8 6.004d8
- Jan 26, 2024 : <7
®:9o9~MA? 3:11:48 PM .ie g A%

11B_Antl_2462

Spectrum Analyzer 1 u|pre
Occupled BW
KEYSIGHT /nput RF Input 2 50 0 Aften 30 dB Tng FreaRun  Center Freq 2 462000000 GHz
RL oy [COUDENG AC Comecbons Off  Preamp Off Gate. OFF AvgiHold 100100
Align: Auta Freq Ref. Int () #F Gan'Low  Radio Sid None
]
1 Graph | LT R 2 Mkr3 2.467059000 GHz|
{Scale/Div 10.0 d8 Ref Value 22.15 dBm 0.58 dBm
Log A,
0 g (]
Center 2.46200 GHz #Video BW 300.00 kHz Span 30 MHz
[#Res BW 100.00 kHz Sweep 3.33 ms (10001 pts)
2 Metrics .
Occupled Bandwidth
14.866 MHz Total Power 223 dBm
Transmit Freq Emor 9433 kHz % of OBW Power 99.00 %
x dB Bandwidth 10.03 MHz x 0B -6.00 dB
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= = ? 3:44:41 PM .ln @ LAY
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11G_Antl_2412

Spectrum Analyzer 1 '\‘;|
Occupied BW ‘
KEYSIGHT Input RF Input Z 50 0 Alten: 30 dB Tng. Free Run  Center Freq 2 412000000 GHz
RL  op. (Couping AC Carrections OF  Preamp: Off Gale' Off AvglHold: 100/100
Align: Auto Freg Ref: Int (S) #IF Gain. Low Radio Std. None
1 Graph 1| i e Mkr3 2.420196000 GHz
Scale/Div 10.0 dB Ref Value 22.14 dBm -5.68 dBm
L T T
. ] | o |
b I PSS, P P |
¥ | |
) I e i
. - I | »
Y B | - skl S AP
! 1
57 9 T T
| |
Center 2.41200 GHz #Video BW 300.00 kHz Span 30 MHz,
#Res BW 100.00 kHz Sweep 3.33 ms (10001 pts)
2 Metrics. v
Occupled Bandwidth
16.445 MHz | Tolal Pawer 17.3dBm
Transmit Freq Emor | 26.562 kHz | % of OBW Power 99.00 %
x dB Bandwidth 16.34 MHz xdB -6.00 dB
1 |mil| )  Jan26 2024 wa ) v
| - q (ﬂ '-l ? 3:17:40 PM s ‘@ AN

11G_Antl_2437

|Spectrum Analyzer 1 e
s T+
| .
|KEYS|GHT input RF /Input Z: 50 Q0 Atten: 30 dB Trig: Free Run |Center Freq: 2 437000000 GHz
RL ~(Coupling: AC |Gorrections: Of  Preamp: Off Gate: OFf |Hold: 100/100
e iangn Auto [Freq Ref: Int (S) #IF Gain' Low inamn Std: None
|
|
1 Graph v Rof Lvi Offset 215 dB Mkr3 2.445193000 GHz
Scale/Div 10.0 dB Ref Value 22.15 dBm -5.46 dBm
Log|™ T
] |
TP AW e £
|
|
il |
" i
| i
|
3 T i
Center 2.43700 GHz #Video BW 300.00 kHz Span 30 MHz
#Res BW 100.00 kHz Sweep 3.33 ms (10001 pts)
2 Metrics v
|Occupied Bandwidth | ’
L 16453MHz[ | [Total Power 17.7 d6m|
| Transmit Freq Error 25,547 kHz | | % of OBW Power 99.00 %|
| x dB Bandwidth 16.33 MHz | |xdB -6.00d8
Jan 26, 2024 | vy
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Spectrum Analyzer 1 o
Occupled BW i ‘ +
KEYSIGHT Input RF Input 2 50 0 Atten: 30 4B Trg FreeRun  Center Freq 2 462000000 GHz
RL = Coupling: AC (Corrections: Off Preamp: Off Gale: Off Avg|Hold: 1007100
Align: Auto [Freq Ref_ Int (S) #F Gain: Low Radio Sid. None
e
1 Graph v Ref Lvl Offset 2.15 dB Mkr3 2.470189000 GHz
Scale/Div 10.0 dB. Ref Value 22.15 dBm -5.05 dBm
Log | 7 . T i
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| | |
} I i
il I [ [
Center 2.46200 GHz #Video BW 300.00 KHz ~ Span 30 MHz!
#Res BW 100.00 kHz Sweep 3.33 ms (10001 pts)
2 Metrics v
| Occupled Bandwidth
| 16.444 MHz | Total Power
18.914 kHz|
16.33 MHz|
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11N20_Antl_2412

Spectrum Analyzer 1 N
Occupied BW "+
KEYSIGHT nput RF Input Z: 50 O iAtten: 30 dB |Trig: Free Run |Center Freq: 2.412000000 GHz
e Coupling: AC Corrections: OF  Preamp: OFf Gale: OF |AvglHoid: 100/100
= Align: Auto Freq Ref: Int (S) #F Gain Low  Radio Sid None
aa)
1 Graph v Ref Lvi Offset 2.4 d8 Mkr3 2.420793000 GHz
Scale/Div 10.0 dB Ref Value 22.14 dBm -5.76 dBm
L(_) I J} l\
|
i |
|
570 |
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Center 2.41200 GHz #Video BW 300.00 kHz Span 30 MHz;
#Res BW 100.00 kHz Sweep 3.33 ms (10001 pts)
2 Metrics v
Occupied Bandwidth § N
17.586 MHz| Total Power 17.2dBm|
Transmit Freq Eror | 34.580 kHz [% of OBW Pawer 99.00 %
xdB Bandwidth | 17.54 MHz | xdB 6.00dB
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Spectrum Analyzer 1
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‘Align: Auto Freq Ref. Int(S) MIF Gain:Low  |Radio Std: None
|
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2 Metrics v
Occupied Bandwidth
17.610 MHz | Total Power 17.8 dBm
Transmit Freq Emor 29.252 kHz [% of OBW Pawer 93.00 %
x dB Bandwidth 17.55 MHz |xdB -6.00 dB
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Spectrum Analyzer 1 o +
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9.3 Power spectral density

Test Method
This procedure shall be used if maximum peak conducted output power was used to demonstrate
compliance:

1.

The RF output of EUT was connected to the spectrum analyzer. The path loss was
compensated to the results for each measurement.

2. Set to the maximum power setting, the instrument center frequency is set to the nominal
EUT channel center frequency enable the EUT transmit continuously.

3. Use the following spectrum analyzer settings:

4. Set analyzer center frequency to DTS channel center frequency. RBW=3kHz,
VBW=3RBW, Span=1.5 times DTS bandwidth, Detector=Peak, Sweep=auto,
Trace= max hold.

5. Allow trace to fully stabilize, use the peak marker function to determine the maximum
amplitude level within the RBW.

6. Repeat above procedures until other frequencies measured were completed.

Limit
Limit [dBm/3kHz]
<8
Test result
802.11b
Power spectral
Frequency density Result
MHz dBm/3kHz
Low channel 2412MHz -6.76 Pass
Middle channel 2437MHz -6.77 Pass
High channel 2462MHz -7.30 Pass
802.11¢
Power spectral
Frequency density Result
MHz dBm/3kHz
Low channel 2412MHz -12.94 Pass
Middle channel 2437MHz -13.25 Pass
High channel 2462MHz -12.93 Pass

802.11 n (HT20)

Power spectral

Frequency density Result
MHz dBm/3kHz
Low channel 2412MHz -11.87 Pass
Middle channel 2437MHz -12.68 Pass
High channel 2462MHz -13.33 Pass
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Power spectral density

11B_Antl_2412

Spectrum Analyzer 1 +
Swept SA | +
'KEYSIGHT |Input RF Input Z: 50 0 #Atten 30dB [PNO. Fast Avg Type: Log-Power 1456
IRL —p. Coupling AC Corrections OF  [Preamp: OFf |Gate: OF AvglHold: 1010
| |Align” Auto Freq Ref. Int (S) |IF Gain: Low Trig: Free Run
. | |sig Track Off
3
1 Spoctium Y| T Mkri 2.412 733 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -6.76 dBm
Log v ‘
. |
| 1 1 7 s !
| [
200 | ! |
| |
|
80 T
ot !
. | |
Center 2,412000 GHz #Video BW 10 kHz Span 13.57 MHz.
#Res BW 3.0 kHz Sweep 1.43 s (1001 pts)
| Jan 26, 2024 | v
- "-) ("' - ? 2:54:44 PM | l:: @ A%
11B_Antl 2437
Spectrum Analyzer 1 e
Swept SA [+
KEYSIGHT Input RF Input Z: 50 0 [#Atten: 30 dB PNO: Fast Avg Type: Log-Power 5. 456
RL = “Coupling: AC Corrections: Off  Preamp: Off (Gate: Off Avg[Hold: 10/10
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run
e |Sig Track: Off
1 Spectrum v Ref Lvl Offset 2.15 dB Mkr1 2.437 792 GHz|
Scale/Div 10 dB Ref Level 20.00 dBm -6.77 dBm
- | | | |
10.0 t 1 1 1
M o } =
gt ! 5 | ! ! 2
| | | |
| | | |
; | | | |
| | | |
S ___L | | | 1
Center 2.437000 GHz #Video BW 10 kHz Span 13.66 MHz
#Res BW 3.0 kHz Sweep 1.44 s (1001 pts)
sl gl | Jan 26 2004 gm el [ eyl
| -I‘ i 1 e - ? 3:12:08 PM n::! |§ ” R!
11B_Antl_2462
Spectrum Analyzer 1
Swept SA
KEYS|GHT Input: RF Input Z: 50 O #Atten: 30 dB PNO: Fast Avg Type: Log-Power 3 56
Goupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 10/10
RL o Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run MWW
- Sig Track: Off PNNNNN
1 spectrum v Ref Lyl Offset 245 dB Mkri 2.461 323 GHz]
Scale/Div 10 dB Ref Level 20.00 dBm -7.30 dBm
10.0
0.00 .
-10.0 Lt ol
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0
Center 2.462000 GHz #Video BW 10 kHz Span 15.05 MHz|
#Res BW 3.0 kHz

Sweep 1.59 s (1001 pts)

"o m?

Jan 26, 2024
3:14:32PM

o/

L
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11G_Antl_2412

Spectrum Analyzer 1

Swept SA

KEYSIGHT [Input RF Input Z: 50 O [#Atten: 30 dB PNO: Fast [Avg Type: Log-Power 3456

Coupling: AC Corrections: Off Preamp: Off Gate: Off ‘Avg|Hold: 10/10

RL o= ign Auto Freq Ref: Int (S) IF Gain' Low Trig: Free Run M e
- Sig Track: Off PNNNNN

1 Spectrum Y Ref Lyl Offeat 2.14 dB Mkr1 2.419 526 GHZ]
Scale/Div 10 dB Ref Level 20.00 dBm -12.94 dBm|
10.0

0.00

-10.0

200 e

-30.0

-40.0

-50.0

60.0

700

Center 2.41200 GHz #Video BW 10 kHz Span 24.51 MHz|
#Res BW 3.0 kHz Sweep 2.58 s (1001 pts)

Jan 26, 2024 A
®OCHA? TS

11G_Antl_2437

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF Input Z: 50 Q #Atten: 30 dB PNO: Fast /Avg Type: Log-Power 3456
Coupling: AC Gorrections: Off Preamp: Off Gate: Off Avg|Hold: 10110
> |Align: Auto Freq Ref: Int (5) IF Gain' Low Trig: Free Run M e
Sig Track: Off PNNNNN
1 Spectrum v Ref Lvl Offset 2.15 dB MKr1 2.442 317 GHz|
Scale/Div 10 dB Ref Level 20.00 dBm -13.25 dBm|
Log
10.0
0.00
'y
100 0
200
-30.0
-40.0
-50.0—
-60.0
70.0
Center 2.43700 GHz #Video BW 10 kHz Span 24.50 MHz|

Sweep 2.58 s (1001 pts)

LIRRPH

#Res BW 3.0 kHz

®ocm

Spectrum Analyzer 1

Jan 26, 2024 A
3:27:10 PM [,7

11G_Antl_2462

Swept SA
KEYS|GHT Input RF Input Z: 50 Q #Atten: 30 dB PNO: Fast \Avg Type: Log-Power 3456
Coupling: AC Corrections: Off  |Preamp: Off Gate: Off \AvglHold: 10/10

RL o Alll);: o r::arz;enel?nlsr‘t ©) eame 7 Gan Low T¥§ Free Run M e
- Sig Track: Off PNNNNN

1 Spectrum v Ref Ll Offset 2.15 dB Mkr1 2.461 069 GHz|

Scale/Div 10 dB Ref Level 20.00 dBm -12.93 dBm

Log

100

0.00

-10.0 ¢

200

-300

-40.0

500 —

60.0

70,0

Center 2.46200 GHz #Video BW 10 kHz ‘Span 24.49 MHz|

#Res BW 3.0 kHz Sweep 2.58 s (1001 pts)

Jan 26, 2024 A V%
@ ") c @ 3:29:55 PM [’7
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11N20SISO_Antl_2412

Spectrum Analyzer 1
Swept SA

KEYSIGHT [rpuc ke

oupling:
RL aad Align: Auto
[oal

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

\Avg Type: Log-Power
Avg|Hold: 10/10
Trig: Free Run

3456
MWWWWW
PNNNNN

1 Spectrum A
Scale/Div 10 dB

Ref Lvl Offset 2.14 dB
Ref Level 20.00 dBm

Mkr1 2.413 605 GHz|
-11.87 dBm

10.0

0.00

-100

<

-70.0

Center 2.41200 GHz
#Res BW 3.0 kHz

#Video BW 10 kHz

Span 26.31 MHz|
Sweep 2.77 s (1001 pts)

o~ l(?5ne

11N20SISO_Antl_2437

Spectrum Analyzer 1
Swept SA

KEYSIGHT E'Pulil RF A

oupling:
RL Align: Auto
[al

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (S)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

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

3456
MWW W W W
PNNNNN

1 Spectrum v
Scale/Div 10 dB
Lo

Ref Lvi Offset 2.15 dB
Ref Level 20.00 dBm

Mkr1 2.442 054 GHz]
-12.68 dBm

10.0

0.00

-10.0

-20.0

<

-300

-40.0

-50.0

-60.0

-700

Center 2.43700 GHz
#Res BW 3.0 kHz

#Video BW 10 kHz

Span 26.33 MHz|
Sweep 2.78 s (1001 pts)

®=5ca

Jan 26, 2024 A
3:39:35 PM [’7

11N20SISO_Antl 2462

Spectrum Analyzer 1
Swept SA

KEYSIGHT |input RF
RL > Coupling: AC

Align: Auto
|

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

\Avg Type: Log-Power
Avg|Hold: 10/10
Trig: Free Run

3456
MWW W W W
PNNNNN

1 Spectrum A
Scale/Div 10 dB

Ref Lvl Offset 2.15 dB
Ref Level 20.00 dBm

Mkr1 2.466 369 GHz
-13.33 dBm

100

0.00

<

Center 2.46200 GHz
#Res BW 3.0 kHz

#Video BW 10 kHz

Span 26.32 MHz
Sweep 2.77 s (1001 pts)

®oca

jan 26, 2024 A
3:42:10 PM [’7
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9.4 Spurious RF conducted emissions

Test Method
1. The RF output of EUT was connected to the spectrum analyzer by RF cable. The path loss
was compensated to the results for each measurement.
2. Set to the maximum power setting, the instrument center frequency is set to the nominal
EUT channel center frequency enable the EUT transmit continuously.
3. Use the following spectrum analyzer settings:
Span = wide enough to capture the peak level of the in-band emission and all spurious
emissions (e.g., harmonics) from the lowest frequency generated in the EUT up through
the 10™" harmonic. Typically, several plots are required to cover this entire span.
RBW = 100 kHz, VBW=3RBW, Sweep = auto, Detector function = peak, Trace = max hold
Allow the trace to stabilize. Set the marker on the peak of any spurious emission recorded.
The level displayed must comply with the limit specified in this Section. Submit these plots.
Repeat above procedures until all frequencies measured were complete.

o g s

Limit

Frequency Range Limit (dBc)
MHz
30-25000 -20
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Spurious RF conducted emissions

802.11 B

Out-of-Band Emissions

Channel 1 (2412MHz)

Reference point

Spurious Emission (30MHz — 1GHz)

Spectrum Analyzer 1 Spectrum Analyzer 1
Swept SA |+ Swept SA i+
KEYSIGHT 't RF Input 7 5001 #Allen 0B |PNO. Fast Avg Type. Log: 6 KEYSIGHT 't RF Input Z 500 BAllon 3048 PNO. Fast Avg Type: Log Power 5
RL  op. COWINGAC  Comechons: OF  Praamp Of Gals: OF Avgltiold 100100 | RL  op. CowlngAC  Comsclors OF  Praamp. O Gale: Off AvglHok 10110 &
Align Auto Freq Ref Int (S} IF Gain: Low Trig Free Run Align Auto Freq Ref It (S} IF Gain Low Trig: Frae Run
- Sig Track: Of P i - Sig Track: Off L
" Mkr1 2.411 006 GF Mkri 772.02 MH
1 Spectrum ) Ref Lvi Offset 2.14 4B Mkr1 2.411 006 GHz| 1 Spectrum " Ref Lyi Offset 2.14 dB fkr1 f__.Ud'\ 1z]
Scale/Div 10 4B Ref Lovel 20.00 dBm 6.24 dEBm|| [ScaleiDivi0d8 Ref Lavel 20.00 dBm 57.20 dBm)|
Log v Log v
Center 2.41200 GHz #Video BW 300 kHz. Span 30.00 MHz Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHz|
‘#Res BW 100 kHz Sweep 4.00 ms (30001 pts) #Res BW 100 kHz ‘Sweep ~94.1 ms (30001 pts)
Jan 26, 2024 - K Jan 26, 2024 - u ¥
L el i dl=""r wea | % |l ? nes | LAY

Spurious Emission (1GHz -5GHz)

Spurious Emission (5GHz —26.5GHz)

Spectrum Analyzer 1 Spectrum Analyzer 1
Swepl SA L+ Swept SA i+
KEYSIGHT lout 7F IpulZ 500 EAllen 0B PNO Fast A Typa Log-Powar KEYSIGHT lnout RF pulZ 500 EAllen 3008 |PNO. Fast Ava Tyve. Log-Power 56
| rie epe CouRling AC Correctons: O Praamp. O Gala. OF AvglHoid 10110 RL . Couping AC Coreclions Off  Preamp Off ImvgiHold: 10110 2
Align Aula Fren Ref. Int (S) IF Gain Low Tiig Frea Run Align: Auta Fraq Ref: Int (5} IF Gain: Low Trig Free Run w
- Sig Track: O - Sig Track. O
1 Spoctrum v [ —— Mkr1 2.410 00 GHz|[ 1 specinm | el ST Mkr1 26.488 5 GI
Scale/Div 10 48 Ref Level 20.00 dBm 6.0048m| | Scaie/oiv 10 a8 Ref Level 20.00 dBm 46.42 dB
Log 3 Y Log T
Start 1.000 GHz #Video BW 300 kHz Stop 5.000 GHz
#Res BW 100 kHz Sweep ~384 ms (30001 pts)
5 Marker Tabie v
Mode  Trace Scale Function Function Width Function Value
O R T 1000 GHz i
2 N f 253200 GHz ~53.77 oBm
3
4
5] I A
6l i Start 5.00 GHz #Video BW 300 kHz Stop 26.50 G|
1 ~
G o <7 | [mResEWi00kHz Sweep Z.DG!(!IIDDLF
¢ | zs500PM i PAY - Jan 26, 2024 )
=9 M| ?) RES B % LA
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|Spectrum Analyzer 1 o+ |Spectrum Anafyzer 1 oS
|Swept SA Swept A
|KEYSIGHT nout BF finput Z. 50 0 Bpllen 3006 [PNO.Fast g Type: Log-Power |KEYSIGHT nout RF Inpul Z 50 0 EAllon 30 0B PNO. Fast Avg Typa! Log-Pawer
It p COUPIING AT Corections OF  Preamp O Gale: OF AvgiHokd 1001100 RL pa | COUDING AC Conecbons. OF  Preamp. O Gate: O Aoy [Hold. 10710
| Jasgn: Auto Freq Ref. Int (S) IFGainLow  Tno: Free Run Aign Auto Froq Rel. It (S) I Gain Low | Tiig. Froa Run
- Sig Track. Off - Sig Track: Of
Lo 3 RefLvi Offsst 215 08 3Hz)| |1 Spoctum H RefLvl Offset 215 dB s S5 3
ScaleiDiv 10 A8 Ref Level 20.00 d@m dBm|| [Scake/Div 10 d8 Ref Lavel 20.00 d8m 55.06 d
Log . Log v
i
s Start 00300 GHz #Video BW 300 kHz Stop 10000 GHa|
Center 2.43700 GHz #Video BW 300 kHz Span 30.00 MHz||  [eoos B 00 kiie Sweep ~04.1 ms (30001 pis
F#Res BW 100 kHz Sweep 4.00 s (30001 pts) . TR I =l
n 28, o/
- Jan 26, 2024 " LV |- M ? NS L
L] (e - ? 31214 PM wi2 % LAY A
Specirum Analyzer 1 |Spectrum Analyzer 1
e bl Swept SA "+
KEYSIGHT Jinput RF NpulZ 500 #Aen 300D PO Fast g Typo. Log-Power 56 | KEYSIGHT Jinput RF iApulZ 500 wAMen 30d8  PNO: Fast lAvg Type: Log Power
=3 Coupling AC ~ (Corrections: O Preamp. Off Gale: Off AvgiHoid 10110 : IRL  op CoupMgAC  Corectons O  Praamp OF e Off |AwglHiold 1010
= lagn: uto Freq Ref Int (S) IF Gain Low Trg: Free Run i | lalign: Auto Fraq Ref. int (S) IF Gain Low Trig: Free Run
- Sig Track: Off - Sig Track Off
oo 3| Ref Lvl Offset 2.15 6B Mkr1 2.439 07 GHz| |1Specum v Ref Lyl Offset 2.15 4B
Scale/Div 10 dB Ref Level 20.00 dBm 5.22 dBm|  |Scale/Div 10 d8 Ref Level 20.00 dBm
Log 4 v Log v
I
Start 1,000 GHz #Video BW 300 kHz Stop 5.000 GHz|
[#Res BW 100 kHz Sweep ~384 ms (30001 pts)|
5 Marker Table v
Mode = Trace | Scale ¥ Function Function Width Function Value
- T ZAFOI Ghz B22Z2 dBm
Z N T 251707 GHz 51,36 dBm
3
4 I | i
3 Start 5.00 GHz #Video BW 300 kHz Stop 26.50 GH|
6 #Res BW 100 kHz Sweep ~2.06 s (30001 ptg
- Jan 26, 2024 | |
Jan 26, 2024 ne| SRy P —ra
290l ?NENe aia ﬁ b5 L] & | z2szpm Y )
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Out-of-Band Emissions

Channel 11 (2462MHz)

Reference point

Spurious Emission (30MHz — 1GHz)

- Jan 26, 2024
|~ ? RN

Specirum Analyzer 1 |Spectrum Analyzer 1

Swept SA 1+ Svept A |+

KEYSIGHT [ineut RF pUZ 500 #Allen 3008 PNO Fast v Ty Log-Power KEYSIGHT il RF WoWz 500 [RAllon G008 [PNO Fast [Awg Type Log-Power 56

RL K2, (Coupling: AC Comactions. Off Preamp Off Gate Off {AwgfHold: 100/100 RL - Couplng. AC Comections. O Preamp. O Gate. ON Awg|Hold. 10/10 A

Align: Auto Freq Rt Int (5) IF Gain' Low Trig: Free Run At Auto Froq Rel” Int (3} IF Gain Low Thg' Froe Run
- Sig Track Off - Sia Track. O
1 Spectrum v RofLvl Ofisat 2.15 B Mkr1 2.461 1 Spectrum ¥l Ref Lyl Offset 215 dB Mkr 16 0.01 MHz
ScaleiDiv10d8 Ref Level 20.00 dBm SEalelDiv 10 a8 Ref Leval 20.00 dBm 55 m|
o : 2 o :
'y Start 0.0300 GHz #Video BW 300 kHz 1.0000 GHz|
Centar 2.46200 GHz #Video BW 300 kHz Span 30.00 MHz{ #Res BW 100 kHz_ _Sweep ~94.1 ms (30001 pts)
[#Res BW 100 kHz ‘Sweep 4.00 ms (30001 pts) ll E‘) (‘! - .? Jon 26, 2024 .:: m v
H 3:14:48 PM LAY

S0 DY

Spurious Emission (1GHz -5GHz)

Spurious Emission (5GHz —26.5GHz)

|Spectrum Analyzer 1 1|+ |Spectrum Analyzer 1 o 4
|Swept SA Swepl SA
|KEYSIGHT Jinout 7F npulZ 500 #AHen 30dB  PNO. Fast Avg Typa. Log-Power KEYSIGHT it R WHZ SO0 [EATen 30dB  [PNO Fast Towg Type Log-Powar 56
[RC o [Coupi Conectons: OF  Proamp Off Gale OF AvgiHold 10110 RL  wp. COUPNG AG  Comoctons:Of  Proamp:Of  (Gole OF itk 1010 2
| Algn: Auto Er6q Rof Int (5) IF Ga Low Tig- Frea Run g Ao #1eq Ret 11 (5) IFGan Low g Froa Run
0w sip Track. O o) Sig Track OF
e Y Ref Lvi Offset 2.15 dB. Mkr1 1 ot L Ref Lvl Offset 2.15 dB ot R
'ScoliDivioa8 Ref Level 20.00 GBm ScaleiDiv 10 dB Ref Level 20.00 dBm
Log r v Log T
A
£
A
Start 1.000 GHz #Video BW 300 kHz Stop 5.000 GH:
[#Res BW 100 kHz Sweep ~384 ms (30001 pts| 4
5 Marker Table i .
Wode | Trace | Scale X ¥ Funclion Funclion Widih Funclion Value
T TAETEOGHE T -
2 N T 2.538 27 GHz ~53.02 dBm
3
3 Start 5.00 GHz ' #Video B 300 kz Stop 26.50 GHz
8 s BV B0 &HE _Sweep ~2.06 5 (30001 pts)|
A E—T— - — S Jan 26, 2024 N s
R om e @ C Wl ?nEE Sl YRR
= ] 31457 PM EAY
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802.11 G

Out-of-Band Emissions

Channel 1 (2412MH2z)

Reference point

Spurious Emission (30MHz — 1GHz)

Center 2.41200 GHz
{#Res BW 100 kHz

#Video BW 300 kHz

Specirum Analyzer 1 o[+ Spectrum Analyzer 1 o[+
Swepl SA Swept SA
KEYSIGHT [input RF input Z 50 0 #Aflon 30@B  |PNO. Fast g Type. Log Power 3 KEYSIGHT et RF linput Z- 50 0 watien 30dB |PNO' Fast Jawg Type: Log-Power 56
AL Coupling. AC Corrections. O Praamp:. Off Gate. OFF AvglHod 100100 | % RL  ep. (COUDING AC  (Comeclons OF  [Presmp Off Gale: Off JwgiHald 1010 W A
= lagn: uto Freq Ref Int(S) IF Gain' Low Trg: Free Run biRthaios Aty Auto Froq Ref' Int (S) IF Gain' Low Trig' Froa Run v
Sig Track: OH o) Sig Track. O 4

Y 5 213 > kr1 160.04 MH
|1 Specium v Ref Lvi Offset 2.14 dB Mkr1 2.413 GHz[ |1 Spectum v Red Lvi Ofsst 2.44 4B Mkr1 60 04 Mi
ScaleiDiv 10 dB Ref Level 20.00 dBm dBm| [scale/Div 10 48 Ref Level 20.00 dBm -335 dB!
Log ¥ Log v

=l ? RS

Span 30.00 MHz| |StArt 0.0300 GHz . Stop 1.0000 G

Swoop 4.00 ms (30001 pi)| [#ReS EW 100 kHz Swoep ~94.1 ms. (30001 p
Jan 26,2024 = =

.I:g :: EQP-?;%MW. -::& ~

#Video BW 300 kHz

Spurious Emission (1GHz -5GHz)

Spurious Emission (5GHz —26.5GHz)

Specirum Analyzer 1 Spectrum Analyzer 1
Swept SA "+ Swept SA "t
KEYSIGHT Jineut RF inpulZ 5001 #Alen 0GB [PNO, Fast v Type. Log-Power KEYSIGHT inout RF inpulZ 500 [WAflen: 0dB  |PNO. Fast AvgType. Log-Power |
AL oy [Coupling AC Corections OF  Preamp Off Galo: OF AvglHold 10110 RL e CoUBing AG Comections O Preamp Off AvglHold 1010
IAlign: Auto Freq Ref. Int (S) IFGain Low  Tog: Free Run Agn Ao Fre Raf: 1t (S) IF Gan Low Tng: Froe Run
Sig Track. Off - Sig Track. Off v
1 spectum . T ki Mkr1 2.413 33 GHa| |1 specium | RO Mkri 25.3139
ScaleiDiv 10 AB Ref Level 20.00 dBm 0.71 dBm|  |scale/Div 1048 Ref Level 20.00 dBm 46.41d
Log ¥ Log -
Hel
Start 1,000 GHz #Video BW 300 kHz Stop 5.000 GHz|
[#Res BW 100 kHz Sweep ~384 ms (30001 pts)
5 Marker Table v ¢
‘ Made | Trace Scale X Y Function Funclion Width Function Value
- T ZAT3 33 CGhz 07141 dBm
F T 252067 GHz -53.36 dBm
3
3 I I
5 i
5 Start 5.00 GHz #Video BW 300 kHz Stop 26.50]
#Res BW 100 kHz Sweep ~2.06 5 (30001
Jan 26, 2024 g LY -l Jan 26, 2024
a9~ ?nER el | 2@ M ? NS 2
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Out-of-Band Emissions

Channel 6 (2437MHz)

Reference point

Spurious Emission (30MHz — 1GHz)

Spectrum Analyzer 1 Spectrum Analyzer 1
St S "+ Swepl SA [+
KEYSIGHT Inout RF Input Z 50 01 l#Atien: 30 dB PNO Fast lAvg Type: Log-Power 56 KEYSIGHT input RE Inpul Z 50 0 lwAtten: 30 dB. PNO: Fast Awg Type' Log Power
RL o |COUBINg AC Comectons: Of Preamp Off Gate: Off JAvg|Hald: 100/100 M A RL s ICoupling: Al Corrections: Off  [Preamp: Off Gata: Off AvgiHokd: 1010
Mign: Auto Freq Ref. int ($) IF Gain. Low Trig. Free Run el Align Auto Fraq Ref Int (S) IF Gain: Low Tiig Free Run
Juar Sig Track. O P . ‘Sig Track: Off
MKkr1 2.439 5 p 2 01 MH
1 spacium o DR Mir1 2.439 514 GHa| | |1 Specmm [ Mkr1 160.01 MH
ScalelDiv 10 dB Ref Level 20.00 dBm 0.54 dBm| Scale/Div 10 dB Ref Level 20.00 dBm -53.86 dBn|
Log ¥ Log v
i
n i
Center 2.43700 GHz #Video BW 300 kHz Span 30.00 MHz, Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHj
H#Res BW 100 kHz Sweep 4.00 ms (30001 pts) #Res BW 100 kHz Sweep ~84.1 ms (30001 pts|
Jan 26, 2024 | W Jan 26, 2024 - bid
== el | ? 327:16 PM -1 & % |9 M2 EEE 12 g LA

Spurious Emission (1GHz —-5GHz)

Spurious Emission (5GHz —26.5GHz)

Specirum Analyzer 1 o[+ |Spectrum Analyzer 1 s
Swept SA |Swept SA
KEYSIGHT Jinpur RF Nz 500 EAten 30D |PNO Fast g Type Log-Power TET |KEYSIGHT [out RF IpulZ 500 WAlen 3098 |PNO. Fasl g Type: Log-Power
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Out-of-Band Emissions
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802.11 N HT20

Out-of-Band Emissions
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Out-of-Band Emissions
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9.5 Band edge

Test Method

1. The RF output of EUT was connected to the spectrum analyzer by RF cable. The path loss
was compensated to the results for each measurement.

2. Set to the maximum power setting, the instrument center frequency is set to the nominal
EUT channel center frequency enable the EUT transmit continuously.

3. Use the following spectrum analyzer settings:
Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW = 100 kHz, VBW=3RBW, Sweep = auto, Detector function = peak, Trace = max hold

4. Allow the trace to stabilize, use the peak and delta measurement to record the result.

5. The level displayed must comply with the limit specified in this Section.

6. Repeat above procedures until all frequencies measured were complete and submit all the
plots.

Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement, provided that the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of RMS averaging over a time interval, as permitted
under § 15.247(b)(3) , the attenuation required shall be 30 dB instead of 20 dB.
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9.6 Spurious radiated emissions for transmitter

Test Method

1. The EUT was place on a turn table which is 1.5m above ground plane for above 1GHz and
0.8m above ground for below 1GHz at 3 meter chamber room for test. 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 height of antenna 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 rotatable table was turned
from O degrees to 360 degrees to find the maximum reading.

5. Use the following spectrum analyzer settings According to C63.10
1) Procedure for Unwanted Emissions Measurements Below 1000 MHz
Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW =100 kHz to 120kHz, VBW=RBW for peak measurement, Sweep = auto, Detector
function = peak, Trace = max hold.

2) For Peak unwanted emissions Above 1GHz:

Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW = 1MHz, VBW=RBW for peak measurement, Sweep = auto, Detector function =
peak, Trace = max hold.

Procedures for average unwanted emissions measurements above 1GHz

a) RBW = 1MHz.

b) VBW \ [3 x RBW].

c) Detector = RMS (power averaging), if [span / (# of points in sweep)] \ RBW / 2.
Satisfying this condition can require increasing the number of points in the sweep or
reducing the span. If the condition is not satisfied, then the detector mode shall be set to
peak.

d) Averaging type = power (i.e., rms) (As an alternative, the detector and averaging type
may be set for linear voltage averaging. Some instruments require linear display mode to
use linear voltage averaging. Log or dB averaging shall not be used.)

e) Sweep time = auto.

f) Perform a trace average of at least 100 traces if the transmission is continuous. If the
transmission is not continuous, then the number of traces shall be increased by a factor of
1/ D, where D is the duty cycle. For example, with 50% duty cycle, at least 200 traces shall
be averaged. (If a specific emission is demonstrated to be continuous—i.e., 100% duty
cycle—then rather than turning ON and OFF with the transmit cycle, at least 100 traces
shall be averaged.)

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

1) If power averaging (rms) mode was used in the preceding step e), then the correction
factor is [10 log (1 / D)], where D is the duty cycle. For example, if the transmit duty

cycle was 50%, then 3 dB shall be added to the measured emission levels.
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2) If linear voltage averaging mode was used in the preceding step e), then the correction
factor is [20 log (1 / D)], where D is the duty cycle. For example, if the transmit duty

cycle was 50%, then 6 dB shall be added to the measured emission levels.

3) If a specific emission is demonstrated to be continuous (100% duty cycle) rather than
turning ON and OFF with the transmit cycle, then no duty cycle correction is required

for that emission (AV) at frequency above 1GHz.

Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement, provided that the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of RMS averaging over a time interval, as permitted
under § 15.247(b)(3), the attenuation required shall be 30 dB instead of 20 dB. Attenuation below
the general field strength limits specified in § 15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in§ 15.205(a), must also comply with the
radiated emission limits specified in § 15.209(a).

Frequency Field Strength Field Strength Detector Measurement distance
MHz pV/m dBpV/m meters
0.009-0.490 2400/F(kHz) 48.5-13.8 AV 300
0.490-1.705 24000/F(kHz) 33.8-23.0 QP 30
1.705-30 30 29.5 QP 30
30-88 100 40 QP 3
88-216 150 43.5 QP 3
216-960 200 46 QP 3
960-1000 500 54 QP 3
Above 1000 500 54 AV 3
Above 1000 5000 74 PK 3

Note 1: Limit 3m(dBuV/m)=Limit 300m(dBpuV/m)+40Log(300m/3m) (Below 30MHz)
Note 2: Limit 3m(dBpV/m)=Limit 30m(dBuV/m)+40Log(30m/3m) (Below 30MHz)
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Spurious radiated emissions for transmitter

According to C63.10, if the peak (or quasi-peak) measured value complies with the average limit, it is
unnecessary to perform an average measurement, so AV emission value did not show in below table if the
peak value complies with average limit.

Data of measurement within frequency range 9kHz-30MHz is the noise floor or attenuated more than 20dB
below the permissible limits or the field strength is too small to be measured, so test data does not present
in this report.

Transmitting spurious emission test result as below:

Test mode:802.11B (2412MHz)

Original | Correct | Measure
Receiver | Factor | Level
(BuV/m)| (dB) |(dBuV/m)

Frequency
MHz

Limit | Margin | Hight | Azimuth

(@BuvM |  (dB) em) | (deg) Detector | Polarization

2384.24 | 4483 | -480 | 4003 | 7400 | 3397 298 23 PK Hoirznotal
4823.86 44.28 -1.80 42.48 74.00 31.52 102 254 PK Hoirznotal
2385.08 | 4488 | -480 | 4008 | 7400 | 3392 | 150 127 PK Vertical
482386 | 4679 | -180 | 4499 | 7400 | 2001 | 230 19 PK Vertical

Test mode:802.11B (2437MHz)
Original | Correct | Measure - . , ,
Frequency receiver | Facior | Level Limit | Margin | Hight | Azimuth

MHz @Bwim)| (dB) | (dBuvim) (dBuv/M | (dB) (cm) (deg)

Detector | Polarization

4873.73 | 44.38 -1.70 4268 | 74.00 3132 215 kY PK Hoirznotal
487373 | 4548 -1.70 4378 | 7400 30.22 266 109 PK Vertical

Test mode:802.11B (2462MHz)

Original | Correct | Measure | . . . . ,
Frequen . Limi Margin | Hight [ Azimuth
eauency Receiver [ Factor | Level t g ont ut

W e | (@) | sovim | GBOM | (@8 | m) | (e

248356 | 4522 2.70 4252 74.00 31.48 206 189 PK Hoirznotal
492360 | 4478 2150 43.28 74.00 30.72 111 330 PK Hoirznotal
248355 | 4582 | 270 | 4312 | 7400 | 3088 | 210 345 PK Vertical
492360 | 4304 | 150 | 4154 | 7400 | 3246 | 182 147 PK Vertical

Detector | Polarization
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&)

Test mode:802.11G (2412MHz)

Frequency Or|g|.nal Correct | Measure Limit | Margin | Hight | Azimuth .
Mz Receiver | Factor | Level @BV | (68) em) (deq) Detector | Polarization
@Buvim)| (dB) |(dBuvim) J
2380.05 | 45.06 -4.80 40.26 74.00 33.74 296 257 PK Hoirznotal
4823.30 42.02 -1.80 40.22 74.00 33.78 234 304 PK Hoirznotal
2385.08 | 45.25 -4.80 40.45 74.00 33.55 165 245 PK Vertical
482386 | 41.94 -1.80 40.14 74.00 33.86 140 62 PK Vertical
Test mode:802.11G (2437MHz)
Frequency Or|g|.nal Correct. | Measure Limit | Margin | Hight | Azimuth _—
Mz Receiver | Factor | Level @B | (@) cm) (deg) Detector | Polarization
dBuvim)| (dB) | (@Buvim) g
4872.03 | 42.27 -1.70 40,57 74.00 33.43 291 229 PK Hoirznotal
487373 | 42.59 -1.70 40.89 74.00 33.11 234 98 PK Vertical
Test mode:802.11G (2462MHz)
Frequency Or|g|.na| Correct | Measure Limit | Margin | Hight | Azimuth o
Mz Receiver | Factor | Level @BV | (@) ) deg) Detector | Polarization
dBuvim) | (dB) | (dBuvim) J
2483.54 45.54 270 42.84 74.00 31.16 216 348 PK Hoirznotal
492530 | 4174 -1.50 40.24 | 7400 33.76 243 359 PK Hoirznotal
248356 | 5072 | -2.70 4800 | 7400 | 2598 161 323 PK Vertical
492416 | 4228 | -150 | 4078 | 7400 | 3322 134 200 PK Vertical

EMC_SHA_F_R_02.04E

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch

3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China

Phone: +86 21 61410123, Fax:+86 21 61408600

Page 53 of 66
Rev. 23.00




Report Number: 709502307650-00B @

Test mode:802.11N20 (2412MHz)
Original | Correct | Measure - , : :
Frequency receiver | Factor | Level Limit | Margin | Hight | Azimuth

W | e | (@) | @ovim | BN | 6B) | )| (e

Detector | Polarization

2389.90 | 5187 | -480 | 47.07 | 7400 | 2693 218 1 PK Hoirznotal
482386 | 4268 | -180 | 4088 | 7400 | 3312 | 1% 10 PK Hoirznotal
238971 | 5140 | -480 | 4660 | 7400 | 2740 | 277 149 PK Vertical
482500 | 4299 | -180 | 4119 | 7400 | 3281 | 300 52 PK Vertical

Test mode:802.11N20 (2437MHz)

Original | Correct | Measure - . , ,
Frequenc , Limit Margin Hight | Azimuth
q y Receiver | Factor Level g :

MHz @Bwim)| (d8) | (@Buvim) (dBuviM |  (dB) (cm) (deg)

Detector | Polarization

487554 | 4345 | -L70 | 4175 | 7A00 | 325 | 205 129 PK Hoirznotal
487373 | 4167 | -L70 | 3997 | 7400 | 3403 | 214 163 PK Vertical

Test mode:802.11N20 (2462MHz)
Original | Correct | Measure - , , .
Frequency receiver | Factor | Level Limit | Margin | Hight | Azimuth

MHz @swvim) | (68) | (dBuvim) (dBuviM | (dB) (cm) (deg)

Detector | Polarization

248350 | 4549 | 270 | 4279 | 7400 | 3121 | 120 19 PK Hoirznotal
492473 | 4410 | 150 | 4260 | 7400 | 3140 | 261 53 PK Hoirznotal
248357 | 4542 | 270 | 4272 | 7400 | 3128 | 221 298 PK Vertical
492473 | 4158 | -150 | 4008 | 7400 | 3392 | 260 303 PK Vertical

Remark:
(1) Emission level= Original Receiver Reading + Correct Factor
(2) Correct Factor = Antenna Factor + Cable Loss -Amplifier gain
(3) Margin = limit — Corrected Reading
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The worst case of Radiated Emission below 1GHz: TX at 2412MHz (802.11b)

30-1000MHz Radiated Emission

EUT Information

EUT Name: STORM Series Thermal Imaging Scope

Model: STORM S3

Client: Visir Inc

Op Cond: Power on, TX_2412MHz, DC 3.6V, T21.2, 41.4%, P103.3kPa
Operator: jilanging ZENG

Test Spec: FCC Part 15.209

Comment: Horizontal

Sample No: SHA-784114-1

Sweep Setup: RE_VULB9168 pre _Cont_30-1000 [EMI radiated]

Hardware Setup: RE_VULB9168

Receiver: [ESR 3]

Level Unit: dBuVv/m

Subrange Step Size Detectors Bandwidth Sweep Time Preamp
30 MHz - 1 GHz 48.5 kHz PK+ 120 kHz 0.2s 20 dB

RE_VULB9168_pre_Cont_30-1000

FCC Part 15 Class B Radiated Emigsion Q. 3m

Level in dBuV/m

10+
0 } } } +—1 } } } } } } } } |
30k 50 &0 80 100M 200 300 400 500 800 1G
Frequency in Hz
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Limit and Margin

Frequency QuasiPeak Meas. Time Bandwidth | Height | Pol | Azimuth Corr. Margin - Limit - QPK

(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB/m) QPK (dBuV/m)

(dB)

35.960000 19.6 1000.0 120.000 1420 | H 13.0 19.7 20.4 40.0
154.880000 20.1 1000.0 120.000 151.0 | H 293.0 21.0 234 43.5
244.760000 19.4 1000.0 120.000 176.0 | H 107.0 19.8 26.6 46.0
320.080000 21.8 1000.0 120.000 130.0 | H 84.0 22.2 24.2 46.0
430.360000 25.7 1000.0 120.000 2130 | H 184.0 25.3 20.4 46.0
900.000000 41.7 1000.0 120.000 1240 | H 355.0 33.3 4.3 46.0
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30-1000MHz Radiated Emission

EUT Information

EUT Name: STORM Series Thermal Imaging Scope

Model: STORM S3

Client: Visir Inc

Op Cond: Power on, TX_2412MHz, DC 3.6V, T21.2, 41.4%, P103.3kPa
Operator: Jianging ZENG

Test Spec: FCC Part 15.209

Comment: Vertical

Sample No: SHA-784114-1

Sweep Setup: RE_VULB9168 pre_Cont_30-1000 [EMI radiated]

Hardware Setup: RE_VULB9168

Receiver: [ESR 3]

Level Unit: dBuVv/m

Subrange Step Size Detectors Bandwidth Sweep Time Preamp
30 MHz - 1 GHz 48.5 kHz PK+ 120 kHz 0.2s 20dB

RE_WULB9168_pre_Cont_30-1000

FCC.Fant.15.Class.B Radiaed Emission.QFE 3m

Level in dBuV/m

10+
0 } } } +— } } } } } } } } |
30k 50 &0 80 100M 200 300 400 500 00 1G
Frequency in Hz
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Limit and Margin

Frequency QuasiPeak Meas. Time Bandwidth | Height | Pol | Azimuth Corr. Margin - Limit - QPK
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB/m) QPK (dBuV/m)
(dB)
32.800000 19.5 1000.0 120.000 156.0 | V 89.0 19.4 20.5 40.0
51.280000 20.1 1000.0 120.000 103.0 | V 211.0 20.6 19.9 40.0
151.560000 20.3 1000.0 120.000 128.0 | V 185.0 20.9 23.2 43.5
238.840000 19.0 1000.0 120.000 1400 | V 313.0 19.4 27.0 46.0
320.960000 21.8 1000.0 120.000 1210 | V 274.0 22.3 24.2 46.0
439.040000 26.3 1000.0 120.000 133.0 | V 56.0 25.6 19.8 46.0

Note 1: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

Note 2: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated
more than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18 GHz ~ 25GHz),
therefore no data appear in the report.
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30-1000MHz Radiated Emission

EUT Information

EUT Name: STORM Series Thermal Imaging Scope

Model: STORM S2

Client: Visir Inc

Op Cond: Power on, TX_2412MHz, DC 3.6V, T21.2, 41.4%, P103.3kPa
Operator: Jianging ZENG

Test Spec: FCC Part 15.209

Comment: Horizontal

Sample No: SHA-784114-3

Sweep Setup: RE_VULB9168 pre_Cont_30-1000 [EMI radiated]

Hardware Setup: RE_VULB9168

Receiver: [ESR 3]

Level Unit: dBuV/m

Subrange Step Size Detectors Bandwidth Sweep Time Preamp
30 MHz - 1 GHz 48.5 kHz PK+ 120 kHz 0.2s 20dB

RE_VULB9168_pre_Cont_30-1000

FCC Part. 15 Class. B Radiated - Emission .QF. 3m

Level in dBuV/m

10+
0 } } } } } } } } } } } } } |
30m 50 &0 80 100M 200 300 400 500 o0 1G
Frequency in Hz
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Limit and Margin

Frequency QuasiPeak Meas. Time Bandwidth | Height | Pol | Azimuth Corr. Margin - Limit - QPK
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB/m) QPK (dBuV/m)
(dB)
31.920000 195 1000.0 120.000 2140 | H 124.0 19.4 20.5 40.0
57.600000 19.4 1000.0 120.000 1250 | H 33.0 20.3 20.7 40.0
151.280000 20.2 1000.0 120.000 102.0 | H 278.0 20.9 23.3 43.5
252.280000 19.5 1000.0 120.000 158.0 | H 319.0 19.9 26.5 46.0
325.360000 22.1 1000.0 120.000 179.0 | H 359.0 22.5 23.9 46.0
437.360000 25.2 1000.0 120.000 1300 | H 199.0 25.6 20.9 46.0
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30-1000MHz Radiated Emission

EUT Information

EUT Name: STORM Series Thermal Imaging Scope

Model: STORM S2

Client: Visir Inc

Op Cond: Power on, TX_2412MHz, DC 3.6V, T21.2, 41.4%, P103.3kPa
Operator: Jianging ZENG

Test Spec: FCC Part 15.209

Comment: Vertical

Sample No: SHA-784114-3

Sweep Setup: RE_VULB9168 pre_Cont_30-1000 [EMI radiated]

Hardware Setup: RE_VULB9168

Receiver: [ESR 3]

Level Unit: dBuVv/m

Subrange Step Size Detectors Bandwidth Sweep Time Preamp
30 MHz - 1 GHz 48.5 kHz PK+ 120 kHz 0.2s 20dB

RE_WULB9168_pre_Cont_30-1000

FCC.Fant.15.Class.B Radiaed Emission.QFE 3m

Level in dBuV/m

10+
0 } } } +— } } } } } } } } |
30k 50 &0 80 100M 200 300 400 500 00 1G
Frequency in Hz
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Limit and Margin

Frequency QuasiPeak Meas. Time Bandwidth | Height | Pol | Azimuth Corr. Margin - Limit - QPK
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB/m) QPK (dBuV/m)
(dB)
40.560000 19.9 1000.0 120.000 1210 | V 189.0 20.0 20.1 40.0
59.240000 19.7 1000.0 120.000 155.0 | V 12.0 20.2 20.3 40.0
155.240000 20.2 1000.0 120.000 1140 | V 85.0 21.0 23.3 43.5
244.720000 19.5 1000.0 120.000 103.0 | V 316.0 19.8 26.5 46.0
337.960000 22.2 1000.0 120.000 186.0 | V 227.0 22.6 23.8 46.0
439.400000 26.2 1000.0 120.000 1400 | V 106.0 25.6 19.8 46.0
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10 Test Equipment List

List of Test Instruments

Test Sitel
DESCRIPTION MANUFACTURER HODIE. SERIAL NO. | CAL. DATE Gl bU=
NO. DATE
Signal spectrum Agilent N9020B | MY59050168 | 2024-2-19 | 2025-2-18
analyzer
c \S’\é'gsegf”d POWET | Rohde & Schwarz | NRP-z81 105903 | 2024-2-19 | 2025-2-18
10dB Attenuator Aeroflex CG-4689 93459 2024-2-19 | 2025-2-18
Weinschel
EMI Test Receiver Rohde & Schwarz ESR3 101906 2023-8-1 2024-7-31
Signal Analyzer Rohde & Schwarz FSV40 101091 2023-8-1 2024-7-31
Trilog Super
Broadband Test Schwarzbeck VULB 9168 961 2021-9-23 2024-9-22
Antenna
Horn Antenna Rohde & Schwarz HF907 102393 2021-4-13 2024-4-12
Pre-amplifier Rohde & Schwarz SCU-18D 19006451 2023-8-1 2024-7-31
RE Loop antenna Rohde & Schwarz HFH2-72 100443 2023-6-15 2024-6-14
DOUBLE-RIDGED
WAVEGUIDE
HORN WITH .
PRE-AMPLIFIER ETS-Lindgren 3116C 00246076 2023-7-7 2026-7-6
(18 GHZ - 40
GHZ2)
3m Semi-anechoic
chamber TDK 9X6X6 2021-5-8 2024-5-7
EMI Test Receiver Rohde & Schwarz ESR3 101907 2023-8-1 2024-7-31
CE LISN Rohde & Schwarz ENV216 101924 2023-8-1 2024-7-31
Measurement Software Information
Test Software Manufacturer Version
Item
c MTS 8310 MWRFtest 3.0.0.0
Power Viewer Rohde & Schwarz V11.0
RE EMC 32 Rohde & Schwarz V10.50.40
CE EMC 32 Rohde & Schwarz V9.15.03

C - Conducted RF tests

Conducted peak output power

6dB bandwidth and 99% Occupied Bandwidth
Power spectral density*

Spurious RF conducted emissions

Band edge

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
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11 System Measurement Uncertainty

For a 95% confidence level, the measurement expanded uncertainties for defined systems, in
accordance with the recommendations of ISO 17025 were:

Items Extended Uncertainty
Conducted Disturbance at Mains Terminals 150kHz to 30MHz, LISN, 3.16dB

Radiated Disturbance 30MHz to 1GHz, 5.03dB (Horizontal)
5.12dB (Vertical)

1GHz to 18GHz, 5.49dB

18GHz to 40GHz, 5.63dB

Carrier power conducted measurement 50MHz~18GHz, 1.238dB

Spurious Emission Conducted Measurement | 9kHz ~40GHz, 1.224dB

Measurement Uncertainty Decision Rule:

Determination of conformity with the specification limits is based on the decision rule according to
IEC Guide 115: 2021, clause 4.4.3 and 4.5.1.
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12 Photographs of Test Set-ups

Refer to the < Test Setup photos >.
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13 Photographs of EUT

Refer to the < External Photos > & < Internal Photos >.

End of Test Report
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