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Alterations and additions to this report will be issued to the holders of each copy in the form of a
complete document.

2 Report Modification Record

Issue Description of Change Date of Issue

709502507814-00C First Issue 10/09/2025

3 Details about the Test Laboratory

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
Telephone: +86 21 6141 0123
Fax: +86 21 6140 8600
FCC Registration 820234
No.:
FCC Designation CN1183
Number:
ISED CAB CNO0101
identifier

IC Registration 31668
No.:
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4 Description of the Equipment under Test

Product:
Model no.:
FCC ID:

Options and
accessories:

Rating:

RF Transmission
Frequency:

No. of Operated
Channel:

Modulation:

Hardware Version:
Software Version:

Data speed:

EMC_SHA_F_R_02.10E

Thermal Imaging Scope
DBH D12
2A772Z-DBH-04

NA

7.2V DC by (18650 rechargeable battery)

For 2.4G Wi-Fi:
802.11b/g/n-HT20: 2412~2462 MHz

For BLE: 2402~2480 MHz
For EDR: 2402~2480 MHz

For 2.4G Wi-Fi:
11 for 802.11b/802.11g/802.11n(H20)

For BLE: 40
For EDR: 79

For 2.4G Wi-Fi:
Direct Sequence Spread Spectrum (DSSS) for 802.11b
Orthogonal Frequency Division Multiplexing (OFDM) for 802.11g/n

For BLE: GFSK
For EDR: GFSK, 11/4 DQPSK, 8DPSK
V1.0
V1.0.9
For 2.4G Wi-Fi:
11b 1-11Mbps
11g 6-54Mbps
11n(H20) 6.5-72.2Mbps
For BLE: 1Mbps

For EDR: 1Mbps, 2Mbps, 3Mbps
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
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Channel list:

Antenna Type:

EMC_SHA_F_R_02.10E

For 2.4G Wi-Fi:
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

For BLE

Ch | Fre(MHz) | Ch | Fre(MHz) | Ch | Fre(MHz) Ch | Fre(MHz)
0 2402 10 2422 | 20 2442 30 2462
1 2404 11 2424 | 21 2444 31 2464
2 2406 12 2426 | 22 2446 32 2466
3 2408 13 2428 | 23 2448 33 2468
4 2410 14 2430 | 24 2450 34 2470
5 2412 15 2432 | 25 2452 35 2472
6 2414 16 2434 | 26 2454 36 2474
7 2416 17 2436 | 27 2456 37 2476
8 2418 18 2438 | 28 2458 38 2478
9 2420 19 2440 | 29 2460 39 2480

For EDR

Fre Fre Fre Fre Fre

R R A R O S T
1| 2402 17 | 2418 33| 2434 49 | 2450 65| 2466
2 | 2403 18 | 2419 34 | 2435 50 | 2451 66 | 2467
3| 2404 19 | 2420 35| 2436 51 | 2452 67 | 2468
4 | 2405 20 | 2421 36 | 2437 52 | 2453 68 | 2469
5 | 2406 21 | 2422 37 | 2438 53 | 2454 69 | 2470
6 | 2407 22 | 2423 38 | 2439 54 | 2455 70 | 2471
7 | 2408 23 | 2424 39 | 2440 55 | 2456 71| 2472
8 | 2409 24 | 2425 40 | 2441 56 | 2457 72| 2473
9| 2410 25 | 2426 41 | 2442 57 | 2458 73| 2474
10 | 2411 26 | 2427 42 | 2443 58 | 2459 74 | 2475
11| 2412 27 | 2428 43 | 2444 59 | 2460 75| 2476
12 | 2413 28 | 2429 44 | 2445 60 | 2461 76 | 2477
13 | 2414 29 | 2430 45 | 2446 61 | 2462 77 | 2478
14 | 2415 30 | 2431 46 | 2447 62 | 2463 78 | 2479
15 | 2416 31| 2432 47 | 2448 63 | 2464 79| 2480
16 | 2417 32 | 2433 48 | 2449 64 | 2465

FPC antenna

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
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Antenna Gain: 0.83 dBi

Description of the The Equipment Under Test (EUT) is a Thermal Imaging Scope with
EUT: Wi-Fi & BLE/EDR Module. The EUT support Wi-Fi operated at 2.4GHz.
Test sample no.: SHA-952960-3 (Radiated sample)

SHA-952960-2 (Conducted sample)

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, antenna gain or any information supplied.

EMC SHA F R 02.10E TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch Page 6 of 51
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5 Summary of Test Standards

Test Standards
FCC Part 15 Subpart C | PART 15 - RADIO FREQUENCY DEVICES
10-1-2024 Edition Subpart C - Intentional Radiators

All the test methods were according to KDB 558074 D01 15.247 Measurement Guidance
v05r02 and ANSI C63.10-2020.
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6 Summary of Test Results

&)

Technical Requirements

FCC Part 15 Subpart C

" Test Test Result
Test Condition Pages Site [ Pass Faill N/A
§15.207 Conducted emission AC N . L1 O X
' power port
§15.247 (b) (3) Conducted peak 1418 | siter | X LU
' (average) output power
20dB bandwidth and 99% L O X
§15.247(2)(1) Occupied Bandwidth o o
§15.247(a)(1) Carrier frequency N N (1 [ X
' separation
§15.247(a)(1)(iil) Number of hopping . . L] O X
' frequencies
Dwell Time - A Ti
§15.247(a)(1 )i S e veragaTime | | .. O X
§15.247(a)(2) 6dB bandwidth and 99% | 1o oy [gieq | & O O
Occupied Bandwidth
§15.247(e) Power spectral density 22-23 | Site 1 X H
§15.247(d) Srﬁ’]‘i‘srggﬁsRF conducted | oy o7 | gteq | &I L L
§15.247(d) Band edge 28-30 | Site 1 X H
§15.247(d) & Sourt . X O O
purious radiated i :
glgggg & emissions for transmitter 31-47 | Site 1
§15.203 Antenna requirement See note 1 X H

Remark 1: N/A — Not Applicable.

Note 1: The EUT uses a BT FPC antenna, which gain is 0.83 dBi. In accordance to §15.203, It is
considered sufficiently to comply with the provisions of this section.

15.203 requirement: An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator, the manufacturer may
design the unit so that a broken antenna can be replaced by the user, but the use of a standard antenna
jack or electrical connector is prohibited. 15.247(c) (1)(i) requirement: (i) Systems operating in the 2400-
2483.5 MHz band that is used exclusively for fixed. Point-to-point operations may employ transmitting
antennas with directional gain greater than 6dBi provided the maximum conducted output power of the
intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds

6dBi

EMC_SHA_F_R_02.10E
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7 General Remarks
Remarks

This submittal(s) (test report) is intended for FCC ID: 2A7ZZ-DBH-04, complies with Section
15.207, 15.209, 15.247 of the FCC Part 15, Subpart C Rules.

This report is only for the 2.4GHz BLE test report, for the 2.4G Wi-Fi test report please refer to
709502507814-00B, for the 2.4G BR/EDR test report please refer to 709502507814-00D.

We tested it and listed the worst data in this report.
SUMMARY:

All tests according to the regulations cited on page 7 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: September 3, 2025
Testing Start Date: September 5, 2025
Testing End Date: September 28, 2025

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

Reviewed by: Prepared by: Tested by:

bt Tiomfi 0

Hui TONG Wenqgiang LU Tianji XU
Review Engineer Project Engineer Test Engineer
EMC_SH A_F_R_02.1 OE TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch Page 9 of 51
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8 Test Setups

8.1 AC Power Line Conducted Emission test setups

- 40cm
EUT Measuring

Recerver
B0em | I
11

N

Note: for floor-standing equipment, the supporting table (80 cm) shall be replaced by a
insulating material (up to 12 mm thick).

L™=

LISN

8.2 Radiated test setups

9kHz ~ 30MHz Test Setup:

EUT
3

~
T [
08m e 3 M —)
(Turntable)

Test Receiver [i i ot |]

Note: for floor-standing equipment, the supporting table (80 cm) shall be replaced by a
insulating material (up to 12 mm thick).

EMC SHA F R 02.10E TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch Page 10 of 51
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30MHz ~ 1GHz Test Setup:

(Antenna Tower)

Antenna |
EUT J{ 2 H

0_8Tm —— 3m » b
(Turntable) = e

Test Receiver [

:

Note: for floor-standing equipment, the supporting table (80 cm) shall be replaced by a
insulating material (up to 12 mm thick).

1GHz ~ 18GHz Test Setup:

I 3m » & ]
(Turntable) m
A Pre-Amplifier
]

Spectrum Analyzer 3-2." R

EM HA F R 02.10E TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch P 11 of 51
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18GHz ~ 25GHz Test Setup:

]

1~4m (Antenna Tower)

l Antenna

m Analyzer
D: > Pre-Amphﬁer ‘i;m‘

8.3 Conducted RF test setups

Signal spectrum analyzer EUT

EM HA F R 02.10E 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
Phone: +86 21 61410123, Fax:+86 21 61408600
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9 Systems test configuration

Auxiliary Equipment Used during Test:

&)

DESCRIPTION MANUFACTURER

MODEL NO.(SHIELD)

S/N(LENGTH)

Notebook

Lenove

E470

PF-OU5TS7 17/09

Test software: SecureCRT.exe, which used to control the EUT in continues transmitting mode.

The system was configured to channel 0, 19, and 39 for the test.

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.

Test Mode Applicability and Tested Channel Detail:

Mode Tested Data Rate Modulation Index Value_
Channel (Mbps) (Power level setting)
0 1 GFSK Draft
Bluetooth LE 19 1 GFSK Draft
39 1 GFSK Draft

EMC_SHA_F_R_02.10E

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
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10 Technical Requirement

10.1 Conducted peak(average) output power

Test Method for conducted peak power
1. Use the following spectrum analyzer settings:
RBW > the 6 dB bandwidth of the emission being measured, VBW=3RBW, Span=3RBW
Sweep = auto, Detector function = peak, Trace = max hold.
2. Add a correction factor to the display.
3. Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the
peak of the emission. The indicated level is the peak output power.

Test Method for average power
1. Measure the duty cycle D of the transmitter output signal.

2. Set span to at least 1.5 times the OBW.

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

4. Set VBW 2 [3 x RBW].

5. 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).

Limits
According to §15.247 (b) (3), conducted peak output power limit as below:

Frequency Range Limit Limit
MHz w dBm
Conducted peak output power 2400-2483.5 <1 <30
EMC_SHA_F_R_021 0OE TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch Page 14 of 51

3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China
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Test result (conducted peak) as below table

1Mbps
Conducted Peak
Frequency Output Power Result
MHz dBm
Low channel 2402MHz -0.38 Pass
Middle channel 2440MHz 0.23 Pass
High channel 2480MHz 0.34 Pass
Test result (average power) as below table
1Mbps
Duty cycle Conducted Total
Frequency Factor Power Power(average) Result
MHz dB dBm dBm
Low channel 2402MHz 2.04 -2.76 -0.72 Pass
Middle channel 2440MHz 2.06 -2.2 -0.14 Pass
High channel 2480MHz 2.04 -1.81 0.23 Pass
Duty Cycle
Condition | Mode Frequency Antenna | Duty Cycle | Correction Factor
(MHz) (%) (dB)
NVNT BLE 2402 Ant1 62.5 2.04
NVNT BLE 2440 Ant1 62.3 2.06
NVNT BLE 2480 Ant1 62.5 2.04

EMC_SHA_F_R_02.10E
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Duty Cycle

Channel 0 (2402MHz)

Channel 19 (2440MHz)

Spectrum Anatyzer 1 Spectrum Anatyzer 1
Swept SA T+ Swept SA vl +
KEYSIGHT nput fF inputZ 500 [WAtten 40d8  |PNO: Fast v Type: Violtage 1456 KEYSIGHT nput fF inputZ 500 [WAtten 40d8  |PNO: Fast v Type: Violtage 56
RL g COUPINGAC  Corecbons OF |Preamp: OFf Gate: OF Tog: Free Run W RL g COUPINGAC  Corecbons OF |Preamp: OFf Gate: OF Tog: Free Run W
Aign. Auto Freq Rel. Inl (S) IF Gain: Low } Aign. Auto Freq Rel. Inl (S) IF Gain: Low }
- Sig Track. OF P - 'Sig Track. O P
1 Specium v Ref Ll Offset 2.14 dB Mkr1 502.0 ps| 1 Specium v Ref Ll Offset 2.15 dB Mkr1 236.0 ps|
Scale/Div 10 d8 Ref Level 30.00 dBm -1.81 dBm Scale/Div 10 d8 Ref Level 30.00 dBm 0.25 dBm|
Log Log
[ X ek M
(Center 2 #Videa BW 50 MHz Span 0 Hz (Center 2.440000000 GHz #Videa BW 50 MHz Span 0 Hz
Res BW 8 Mz Sweep 20.0 ms (10001 pts) Res BW 8 Mz Sweep 20.0 ms (10001 pts)
5 Warker Table v 5 Warker Table v
Mode | Trace | Scale X Y Function Function Widih Function Value Mode | Trace | Scale X Y Function Function Widih Function Value
15 T i L RATEY T
Z N t 736.0 s 20,6454 dBm Z N t 4720 ps 0.05022 dBm
3 N |t 1.126 ms -0.4470 dBm 3 N |t 862.0 ps| 0.05022 dBm
4 4
5 5 |
6 6
Sep 28, 2025 - oY Sep 28, 2025 - oY
wO ol ? T e B 2 WO ol ?EEE e B A
Spectrum Analyzer 1
Swept SA v+
KEYSIGHT nput RF input 7 500 jatian 40 a8 PNO- Fast avy Type Voltage 3456
[RL  op. COUMNGAC  Comsctons OF  [Preamp: OF Gats: O Trig: Fres Run W
Aign. Auto Freq Rel. Inl (S) IF Gain: Low }
I ig Track O v
1 Specirum v sl Lvi Offent 215 08 Mkr1 32.00 ps
Scale/Div 10 dB Ref Lavel 30.00 dBm -5.78 dBm
Log
s
o) ¥
icenter 2 #Videa BIW 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
W T I i
zZ N t 266.0 s 0.3912 dBm
3 N |t 856.0 ps| 0.5683 dBm
1
5
[3
Sep 28, 2025 - K
|/l ? wen & EAY
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average power (1Mbps)

Channel 0 (2402MHz)

Channel 19 (2440MHz)

Specirum Analyzer 1 Specirum Analyzer 1
Channel Power v+ Channel Power v+
KEYSIGHT nput RF InpuUtZS00  [Atlen30dB  [Ing FreeRun  [Canfer Freq 2402000000 GHz KEYSIGHT nput RF InpuUtZ 500 [Atlen30dB  [Ing FreeRun  [Canfar Freq 2440000000 GHz
RL  ope COWNNGAC  Comoctons OF  Preamp OF  Gale O Avgitold. 100100 RL  ope COWNNGAC  Comoctons OF  Preamp OF  Gale O Avgitold. 100100

Abgn FreqRef Inl (S) |#PNO Fast #AF Gain Low Radio Std Nena Abgn Freq Ref Int (S)  #PNO Fast #AF Gain Low Radio Std Nena
L L
1 Graph " Rof Lvl Offset 2.14 dB 1 Graph " Rof Lvl Offset 2.15 dB

Scale/Div 10.0 4B
Log

(Center 2.402000 GHz

Ref Value 22.14 dBm

#Video BW 62.000 kHz*

Span 2 MHz,
Sweep 6.20 ms (1001 pts)

Scale/Div 10.0 4B
Log

(Conter 2.440000 GHz
#Res BW 20.000 kHz

Ref Value 22.15 dBm

#Video BW 62.000 kHz*

Span 2 MHz,
Sweep 6.20 ms (1001 pts)

#Res BW 20.000 kHz
2 Malrics v

Total Channel Power

Total Power Spectral Density

-2.76 dBm / 1.07 MHz
-63.04 dBm/Hz

2 Malrics v

Total Channel Power

Total Power Spectral Density

-2.20 dBm / 1.06 MHz
62,45 dBm/Hz

Sep 28, 2026 v vy Sep 28, 2026 v vy
WO ol ? T B Aw wo ol ? B B aw
Spectrum Analyzer | T+
Channel Power
KEYSIGHT [nput RF inputZ 500 |Alen 30dB  [Tng Free Run [Ceniar Freq 2480000000 CHz
[RL  opa (CoUPMGAC  Comecions OF  |PreampOF  (Gats OF AuglHald: 100100
Rign. Auto FieqRel Inl(S)  #PND. Fast IF Gain Low  Radio Sid Nenia
W
1 Grap M Ref Ll Offset .15 B

Scale/Div 10.0 B
Log

(Center 2.480000 GHz

#Res BW 20.000 kHz

Ref Value 22.15 dBm

#Video BW 62.000 KHz"

Span 2 MHz
Sweep 6.20 ms (1001 pts)

2 Melrics v

Total Channel Power

Total Power Specral Densty |

-1.81 dBm / 1.07 MHz
62.08 dBm/Hz

290~

)| Sep28, 2025

7:26:48 PM

i
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Peak output power (1Mbps)

Channel 19 (2440MHz)

Spectrum Anatyzer 1 Spectrum Anatyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT [nput RF inputZ 500 [#Atien 3008 PNO: Fast g Type: Log Powsr 56 KEYSIGHT [nput RF inputZ 500 [#Atien 3008 PNO: Fast Avg Type: Log Power
Rl Couping AC ~ Comechons OF | Preamp: Of Gas: O AuglHiold. 100100 |, Rl Couping AC ~ Comechons OF | Preamp: Of Gas: O AuglHiold. 100100 |,
g Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run g Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run
o Sig Track. O 4 . Sig Track. O v
1 Specium v Ref Ll Offset 2.14 dB Mkr1 2 4ﬂ2ﬂ2|]8 GHZ 1 Specium v Ref Ll Offset 2.15 dB Mkr1 2.439 ?’EO GHZ
Scale/Div 10 dB Ref Level 20.00 dBm -0.38 dBm Scale/Div 10 dB Ref Level 20.00 dBm 0.23 dBm)|
Log ¥ Log ¥
[Center 2.402000 GHz Fideo BW 6.0 MHz 1 10.00 MHz [Center 2.440000 GHz Fideo BW 6.0 MHz 1 10.00 MHz
[#Res BW 2.0 MHZ Sweep 1.33 ms (10001 pts) [#Res BW 2.0 MHZ Sweep 1.33 ms (10001 pts)
Sep 28, 2025 -l e Sep 28, 2025 -l e
w9 ol ? T 9 B 2 wO ol ? e B aw
Spectrum Analyzer 1
Swept SA v+
KEYSIGHT |nput ¥ IputZ 500 [4Atien 0GB PNO: Fast Avy Type Log Power
Rl Couping Comectons: OF | Preamp: Off Gats: O Augltild: 100100 |,
g At Freq Rel. Inl () IF Gain: Low Tig. Fres Run
W Sig Track O 4
1 Spectnm v o Lyt Offset 2.15 a8 Mkr1 2.479 776 GHz,
Scale/Div 10 4B Ref Lavel 20.00 dBm 0.34 dBm)|
9 v
(Center 2.480000 GHz #Video BW 6.0 MHz Span 10.00 MHz
[#Res BW 2.0 MHz Sweep 1.33 ms (10001 pts)
Sep 28, 2025 s oY
a0 W7 8aE EH]L RPN
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10.26dB bandwidth and 99% Occupied Bandwidth

Test Method for 6 dB Bandwidth

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.

Test Method for 99 % Bandwidth
1. Connect EUT test port to spectrum analyzer.
Use the following spectrum analyzer settings:
RBW=1% to 5% of the actual occupied, VBW=3RBW, Sweep = auto,
Detector function = peak, Trace = max hold
2. Use the occupied bandwidth measurement capability of test receiver.
3. Allow the trace to stabilize, record the occupied bandwidth value.

Limit
According to §15.247(a)(2), 6dB bandwidth limit as below:

6dB bandwidth Limit [kHz] 99% bandwidth Limit [kHz]
>500 | -
Test result
1Mbps
Frequency 6dB bandwidth 99% Bandwidth Result
MHz MHz MHz
Top channel 2402MHz 0.717 1.067 Pass
Middle channel 2440MHz 0.709 1.058 Pass
Bottom channel 2480MHz 0.71 1.065 Pass
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6dB Bandwidth

BLE_1M_Ant1_2402

Spectrum Analyzer 1
Occupied BW

KEYSIGHT Ineut RF
RL —->— (G

upling: AC
Align: Auto

yks
Input Z: 50 Q ‘Atten: 30 dB [Trig: Free Run Center Freq: 2.402000000 GHz
Corrections. Off  Preamp: Off Gate: Off Avg|Hold: 100/100
Freq Ref: Int (S) #IF Gain' Low Radio Std' None

Ref Lvl Offset 2.14 dB

Mkr3 2.402351000 GHz

Ref Value 22.14 dBm -7.18 dBm|
Center 2.402000 GHz #Video BW 300.00 kHz Span 2 MHz,
#Res BW 100.00 kHz Sweep 1.33 ms (10001 pts)

2 Metrics v

Occupied Bandwidth
1.0752 MHz

| Total Power | 5.50 dBm |
Transmit Freq Error 1.467 kHz | % of OBW Power | 99.00 %
x dB Bandwidth 716.7 kHz |xdB [ -6.00dB
-l Sep 28, 2025 'Y
@9l ?nEne oL YRR
BLE_1M_Ant1_2440
Spectrum Analyzer 1 Y ‘ + |
Occupied BW
KEYSIGHT Input RF lInpul Z 50 0 ‘Atlen: 30 dB [Tig Free Run  Cenler Freq 2 440000000 GHz
RL  wp. Couning AC Corrections Off  Preamp: Off Gate: Off lAvglHold: 100/100
Align: Auto Freq Ref. Int (S) #F Gain' Low  Radio Std None
'J fu Lyl Olfast 2.15 B MKkr3 2.440349000 GHz
Ref Value 22.15 dBm -6.54 dBm
Center 2.440000 GHz #Video BW 300.00 kHz Span 2 MHz,
#Res BW 100.00 kHz Sweep 1.33 ms (10001 pts)
2 Metrics ]
Occupied Bandwidth .
1.0774 MHz | Total Power [ 6.15 dBm
Transmit Freq Error 2.663 kHz | % of OBW Power | 99.00 %
x dB Bandwidth 708.1 kHz |xdB [ -6.00 dB
-l Sep 28, 2025 'Y
@9l ?EEE B YRR
BLE_1M_Ant1_2480
Spectrum Analyzer 1 Y ‘ + |
Occupied BW
KEYSIGHT Input RF lInpul Z 50 0 ‘Atlen: 30 dB [Tig Free Run  Cenler Freq 2 480000000 GHz
RL  wp. Couning AC Corrections Off  Preamp: Off Gate: Off lAvglHold: 100/100
Align: Auto Freq Ref. Int (S) #F Gain' Low  Radio Std None
'J fu Lyl Olfast 2.15 B Mkr3 2.480346000 GHz
Ref Value 22.15 dBm -6.50 dBm
|
79
67.9
Center 2.480000 GHz #Video BW 300.00 kHz Span 2 MHz,
#Res BW 100.00 kHz Sweep 1.33 ms (10001 pts)

2 Metrics v

Occupied Bandwidth
1.0767 MHz

| Total Power | 6.21dBm|

Transmit Freq Error 2315 kHz | % of OBW Power | 99.00 %

x dB Bandwidth 709.8 kHz |xdB [ -6.00 dB
-l Sep 28, 2025 'Y
@9 ?REE BN
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99% Occupied Bandwidth

BLE_1M_Ant1_2402

Spectrum Analyzer 1
Occupied BW

KEYSIGHT Ineut RF
RL —->— (G

upling: AC
Align: Auto

yks
Input Z: 50 Q ‘Atten: 30 dB [Trig: Free Run Center Freq: 2.402000000 GHz
Corrections. Off  Preamp: Off Gate: Off Avg|Hold: 100/100
Freq Ref: Int (S) #IF Gain' Low Radio Std' None

Ref Lvl Offset 2.14 dB

Mkr1 2.401996700 GHz

Ref Value 22.14 dBm -2.98 dBm|
¢
7.86
Center 2.402000 GHz #Video BW 100.00 kHz Span 3 MHz,
#Res BW 30.000 kHz Sweep 3.33 ms (10001 pts)

2 Metrics v

| Occupied Bandwidth
1.0673 MHz

| Total Power | 5.55 dBm |
Transmit Freq Error 8.880 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.263 MHz x dB -26.00 dB
-l Sep 28, 2025 LY
=9 ‘-‘ ? 7:13:51 PM -1 |% |ﬁ\\
BLE_1M_Ant1_2440
Spectrum Analyzer 1 Y ‘ + |
Occupied BW
KEYSIGHT Input RF lInpul Z 50 0 ‘Atlen: 30 dB [Tig Free Run  Cenler Freq 2 440000000 GHz
RL p. CoUPing AC Corrections: Off  Preamp: Off Gate: Off AAvg|Hold: 100/100
Align: Auto Fraq Ref: Int (5) #F Gain'Low  Radio Std None
'J fu Lyl Olfast 2.15 B Mkr1 2.439986200 GHz
Ref Value 22.15 dBm -2.40 dBm
T
Center 2.440000 GHz #Video BW 100.00 kHz Span 3 MHz,
#Res BW 30.000 kHz Sweep 3.33 ms (10001 pts)
2 Metrics ]
| Occupied Bandwidth .
1.0584 MHz | Total Power [ 6.34 dBm
Transmit Freq Error 7.908 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.268 MHz x dB -26.00 dB
-l Sep 28, 2025 'Y
@9 ?EEE B YRR
BLE_1M_Ant1_2480
Spectrum Analyzer 1 Y ‘ + |
Occupied BW
KEYSIGHT Input RF lInpul Z 50 0 ‘Atlen: 30 dB [Tig Free Run  Cenler Freq 2 480000000 GHz
RL p. CoUPing AC Corrections: Off  Preamp: Off Gate: Off IAvg|Hold: 100/100
Align: Auto Fraq Ref: Int (5) #F Gain'Low  Radio Std None

Ref Lvl Offset 2.15 dB

Mkr1 2.479984100 GHz

Ref Value 22.15 dBm -2.06 dBm)|

T
Center 2.480000 GHz #Video BW 100.00 kHz Span 3 MHz,
#Res BW 30.000 kHz Sweep 3.33 ms (10001 pts)

2 Metrics v

| Occupied Bandwidth
1.0648 MHz

| Total Power | 6.66 dBm |

Transmit Freq Error 3.696 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.266 MHz x dB -26.00 dB
-l Sep 28, 2025 Ly
@9 ? R BN
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&)

10.3Power 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
1Mbps
Power spectral
Frequency density Result
MHz dBm/3kHz
Top channel 2402MHz -14.35 Pass
Middle channel 2440MHz -13.79 Pass
Bottom channel 2480MHz -13.6 Pass
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PK PSD

1Mbps)

Channel 0 (2402MHz)

Channel 19 (2440MHz)

Specirum Analyzer 1 Spectrum Analyzer 1
Swept SA T+ Swept SA v+
KEYSIGHT [input RF ipuZ 500 WAfen:30dB  |PNO: BestWWide |Avp Type: Lop Pawer 3 KEYSIGHT [nput RF inputZ 500 [WAtian 3008 |PNO: BestWide  |Avg Type: Log Powsr 3
R ouping AC  Corrections. O Preamp. Off Gale: Off AwglHold. 1001100 Rl Couping AC ~ Comechons OF | Preamp: Of Gas: Of AvglHold: 100/100
0 lagn. Asto Froq Ref Int(3) IF Gain Low [Trig. Free Run i o Freq Rel. Il (S) IFGain Low  Tg. Fiea Run
- Sig Track O . Sia Track O 4
1 Spectrum 'l Mkr1 2.401 978 5 GHz

Ref Lvi Offset 2.14 dB

1 Spectrum

Ref Lvl Offset 2.15 dB

Mkr1 2.439 976 6 GHJ

ScaleiDiv 10 4B . Ref Level 20.00 dBm -14.35 dBm| Scale/Div 10 dB ) Ref Level 20.00 dBm -13.79 dBn|

Log v Log v

Center 2.4020000 BVideo BW 10 kHz n 1.076 MHz| ‘Center 2.4400000 2Video BW 10 kHz Span 1.064 MH|

#Res BW 3.0 KMz Sweep 113 ms (1001 pis)| #Res BW 3.0 kHZ Sweep 112 ms (1001 pts|
Sep 28, 2025 - oY Sep 28, 2025 - |

g9 cl?uEse LI R | W ol ? RS e S

Channel 39 (2480MHz)

Spectrum Analyzer 1

Swept SA T+

KEYSIGHT nput RF IputZ 500 WAtlen 300B  [PMO: BestWide |Av Type Log Power T

R ‘Couping. A Comections: OF  Preamp: Off ate AwglHold: 100100

0 lagn. Asto Froq Ref Int(3) IF Gain Low [Trig. Free Run
- Sig Track O
. Akr1 2.479 9755

1 Spactrum ) Rof Lvi Offset 2.15 dB Mkr1 2.479 9755 GHz

Scale/Div 10 4B Ref Level 20.00 dBm -13.60 dBm
T
[

‘Center 2.4800000 GHz #Video BW 10 KHz n 1.065 MHz

#Res BW 3.0 kHz Sweep 112 ms (1001 pis)|

Sep 28, 2025 - ey
RO ol R
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10.4 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

4. Allow the trace to stabilize. Set the marker on the peak of any spurious emission
recorded.

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

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

Limit
According to §15.247(d), spurious RF conducted emissions limit as below:
Frequency Range Limit (dBc)

MHz
30-25000 -20
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Spurious RF conducted emissions

Out-of-Band Emissions (1Mbps)

Channel 0 (2402MHz)

Reference point

Spurious Emission (30MHz — 1GHz)

Spectrum Analyzer 1 Spectrum Analyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT [nput RF inputZ 500 [WAtian 3008 |PNO: BestWide  |Avg Type: Log Powsr 56 KEYSIGHT [nput RF inputZ 500 [#Atien 3008 PNO: Fast g Type: Log Power
RL  op. (COUPNGAC  Comacbons OF  [Proamp: OF Gate: OF AuglHoid: 100/100 o RL  op. (COUPNGAC  Comacbons OF  [Proamp: OF Gate: OF AvglHoid: 1010
Aign. Auto Freq Ret. It (5) IF Gain: Low Trig: Frea Run § Aign. Auto Freq Ret. It (5) IF Gain: Low Trig: Frea Run
w Sig Track O v W Sig Track O
N 1 98 N \ 9 I
1 Spectnm ] Rof Lyl Offset 2.14 8 Mkr1 2.401 998 40 GHZ 1 Spectnm ] Rof Lyl Offset 2.14 8 M1 705.99 MHz
Scale/Div 10 a8 Ref Level 20.00 dBm -1.19 dBm Scale/Div 10 a8 Ref Level 20.00 dBm -56.50 dBm)|
Log v Log v
(Center 24020000 GHz #Video BW 300 kHz n 1.500 MHz Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHz,
#Res BW 100 kHz Sweep 2.00 ms (30001 pts) #Res BW 100 kHz Sweep ~34.1 ms (30001 pts)
Sep 28, 2025 s Lvd Sep 28, 2025 wal Lvd
0] ? SR nea g w 0]l ? S naa g PAY

Spurious Emission (1GHz -5GHz)

Spurious Emission (5GHz —26.5GHz)

Spectrum Analyzer 1 Spectrum Analyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT [nput RF inputZ 500 [#Atien 3008 PNO: Fast g Type: Log Power 56 KEYSIGHT [nput RF inputZ 500 [#Atien 3008 PNO: Fast g Type: Log Power
RL oy COUPING AC Comackons OF |Preamp: O Gate: OF AvglHoid: 1010 o RL oy [CoUPinD Comackons OF |Preamp: O Gate: OF AvglHoid: 1010
Aign. Auto Freq Ret. It (5) IF Gain: Low Trig: Frea Run Aign. Auto Freq Ret. It (5) IF Gain: Low Trig: Frea Run
w Sig Track O W Sig Track O
1 Spectnm ! o Lyt Offset 2.14 a8 Mir1 2.402 00 GHz 1 Spectnm ! o Lyt Offset 2.14 a8 Mkr1 25.324 7 GHz
Scale/Div 10 a8 Ref Lovel 20.00 dBm -2.59 dBm Scale/Div 10 a8 Ref Level 20.00 dBm -45.77 dBm)|
Log ¥ Log -
O
A
Start 1.000 GHz #Video BW 300 kHz 5.000 GHz,
#Res BW 100 kHz Sweep ~384 ms (30001 pts) ’
5 Marker Table v
Mode | Trace | Scale X ¥ Function Function Widih Function Value
2402 00 GHz| -2} im.

zZ N Tt 4.804 40 GHz| -53.56 dBm

3

4 i

;’ Start 5.00 GHz #Video BW 300 kHz Stop 26.50 GHz

#Res BW 100 kHz Sweep ~2.06 5 (30001 pts)
Sep 28, 2025 s Lvd Sep 28, 2025 wal Lvd

"/ ? S nea g w "]l ? S naa g PAY

Note: The emission which exceed the limit is the fundamental.
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Out-of-Band Emissions (1Mbps)

Channel 19 (2440MHz)

Reference point

Spurious Emission (30MHz — 1GHz)

Spectrum Analyzer 1 [+ Spectrum Analyzer 1 '+
Swept SA Swept SA
KEYSIGHT |nput ¥ IputZ 500 [éAtien 306B  PNO: BestWide Avg Type Log-Power KEYSIGHT Input &P inputZ 500 [dAflen 3008 PNO: Fast Avy Type LogPower
Rl Couping AC ~ Comections OF | Preamp: Of Gats: Of Augltild: 100100 |, Rl Couping AC ~ Comections OF | Preamp: Of Gats: O AvglHoid: 1040

A Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run g Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run
o Sig Track. O v v o Sig Track. O

v M 8 5 v MV 9. |
1 Spoctum Ref Lyl Offset 2.15 4B Mkr1 2.439 985 25 GHz 1 Spoctum Ref Lyl Offset 2.15 4B Mkr1 909.34 MHz
Scale/Div 10 d8 Ref Level 20.00 dBm -0.56 dBm Scale/Div 10 4B Ref Level 20.00 dBm -56.73 dBm)
Log ¥ Log ¥
[Center 2.4400000 GHz Fideo BW 300 kHz i 1.500 MHz Start 0.0300 GHz Fideo BW 300 kHz Stop 1.0000 GHz,
Sweep 2.00 ms (30001 pts) [#Res BW 100 kHz Sweep ~94.1 ms (30001 pts)

[#Res BW 100 kHz

w9~ l? e

we o m? e

BHIL VRSP

BHIL VRSP

Spurious Emission (1GHz -5GHz)

Spurious Emission (5GHz —26.5GHz)

Spectrum Analyzer 1 Spectrum Analyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT [nput RF inputZ 500 [#Atien 3008 PNO: Fast g Type: Log Power KEYSIGHT [nput RF inputZ 500 [#Atien 3008 PNO: Fast g Type: Log Power
RL oy COUPING AC Comackons OF |Preamp: O Gate: OF AvglHoid: 1010 RL oy [CoUPinD Comackons OF |Preamp: O Gate: OF AvglHoid: 1010
Aign. Auto Freq Ret. It (5) IF Gain: Low Trig: Frea Run Aign. Auto Freq Ret. It (5) IF Gain: Low Trig: Frea Run
w Sig Track O W Sig Track O
1 Spectnm v o Lyt Offset 2.15 a8 Mkr1 2.440 00 GHz 1 Spectnm v o Lyt Offset 2.15 a8 Mkr1 26.398 2 GHZ
Scale/Div 10 a8 Rof Level 20.00 dBm -1.66 dBm Scale/Div 10 a8 Ref Level 20.00 dBm -45.57 dBm)|
Log ¥ Log -
0
i
Start 1.000 GHz #Video BW 300 kHz 5.000 GHz,
#Res BW 100 kHz Sweep ~384 ms (30001 pts) o
& Marker Table v
Mode | Trace | Scale X ¥ Function Function Widih Function Value
A0 00 GHz| BiK im.

zZ N Tt 4.878 47 GHz| -52.32 dBm

3

4 i

;’ Start 5.00 GHz #Video BW 300 kHz Stop 26.50 GHz

#Res BW 100 kHz Sweep ~2.06 5 (30001 pts)
Sep 28, 2025 s Lvd Sep 28, 2025 wal Lvd
0]l ? 5 nea g w 0] ? R naa K PAY

Note: The emission which exceed the limit is the fundamental.
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Out-of-Band Emissions (1Mbps)

Channel 39 (2480MHz)

Reference point

Spurious Emission (30MHz — 1GHz)

Spectrum Anatyzer 1 Spectrum Analyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT Input RF Input Z 500 WAtlen 3008 |PNO" BestWide Avg Type Log Power KEYSIGHT [input RF Input 2 5001 WAtien 3008 [PNO: Fast
al Couping A~ Comections: O |Preamp: OF Gate: Off Augltoid 100100 |, al Couping A~ Comections: O |Preamp: OF Gate: Off
Aign: Auto Fieq Rel. Inl () IF Gain: Low Tiig. Frea Run g Auto Fioq Rel.Inl () IF Gain: Low
. Sia Track O v v . Sia Track O
1 Specium " Ref Ll Offset 2.15 dB Mkr1 2.479 E)‘J.- 1\_1 GVPZ 1 Specium " Ref Ll Offset 2.15 dB Mkr1 BEE..jW MHz|
Scale/Div 10 d8 Ref Level 20.00 dBm -0.47 dBm Scale/Div 10 dB Ref Level 20.00 dBm -56.71 dBm)|
Log v Log v
L
\Center 2.4800000 GHz #Video BW 300 kHz Span 1.500 MHz Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHz
#Res BW 100 KHz Sweep 2.00 ms (30001 pts) [#Res BW 100 kHz Sweep ~84.1 ms (30001 pts)
Sep 28, 2025 - oY Sep 28, 2025 - oY
wO ol ? e BHLY Ay WO ol ? e BHLY aw
Spectrum Anatyzer 1 Spectrum Analyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT Input RF Input Z 500 WAtlen 3008 [PNO- Fast Ay Type: Log-Power KEYSIGHT [input RF Input 2 5001 WAtien 3008 [PNO: Fast
al Couping A~ Comections: O |Preamp: OF Gate: Off AvglHold: 1010 ™ al Couping A~ Comections: O |Preamp: OF Gate: Off
T ign A Fieq Rel. Inl () IF Gain: Low Tig: Frea Run g Auto Fieq Rel. Inl () IF Gain: Low
. Sia Track O v - Sig Track O
1 Specium " Ref Ll Offset 2.15 dB Mkr1 2.47973 G)»Z 1 Specium " Ref Ll Offset 2.15 dB Mkr1 26 ljl? 5 GHz|
Scale/Div 10 d8 Ref Level 20.00 dBm -1.29 dBm Scale/Div 10 dB Ref Level 20.00 dBm -45.54 dBm)|
Log ¥ og ¥
2
2’
!
Start 1.000 GHz #ideo BW 300 kHz 5.000 GHz
#Res BW 100 kHz Sweep ~384 ms (30001 pts) q
5 Marker Table v
Moce Trace Scale X Y Function Function Width Function value
O—x T ZATTIGHz 155 dbm
zZ N f 4,959 47 GHz -53.55 dBim
3
£ .
: Start 5.00 GHz #Video BW 300 kHz Stop 26.50 GHz,
#Res BW 100 kHz Sweep ~2.06 s (30001 pts))
Sep 28, 2025 - oY Sep 28, 2025 - oY
WO ol ?REE e BHLY Ay w9~ ? R e BHLY aw

Note: The emission which exceed the limit is the fundamental.
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10.5Band 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.

According to §15.247(d), band edge limit as below:

Frequency Range Limit (dBc)
MHz
30-25000 -20
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Test result

1Mbps

Test Graphs
Band Edge NVNT BLE 1M 2402MHz Ant1 Ref
Spectrum Analyzer 1 Y ‘ + |
Swept SA
KEYSIGHT |Input RF lInpul Z 50 0 #Allen 30dB PNO. BeslWide Avg Type LogPower || - 3 4 5 6
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10.6 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.

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

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.

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 0 degrees to 360 degrees to find the maximum reading.

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.

2) If linear voltage averaging mode was used in the preceding step e), then the correction
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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).

Below 30MHz

§15.247(d) & §15.209 & §15.205
Frequency Field Strength Detector Measured Distance

MHz uV/m Meters
0.009~0.090 2400/F (kHz) AV 300
0.090~0.110 2400/F (kHz) QP 300
0.110~0.490 2400/F (kHz) AV 300
0.490~1.705 24000/F (kHz) QP 30
1.705~30 30 QP 30

Note 1: Limit 3m(dBpV/m)=Limit 300m(dBuV/m)+40Log(300m/3m) (Below 30MHz)
Note 2: Limit 3m(dBpV/m)=Limit 30m(dBuV/m)+40Log(30m/3m) (Below 30MHz)
Note 3: dBuV/m = 20log(pV/m)

Above 30MHz
§15.247(d) & §15.209 & §15.205
Frequency Field Strength Field Strength Detector Measured Distance
MHz uV/m dBuV/m Meters
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

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.
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Test result

The worst case of Radiated Emission below 1GHz: Only the worst case listed as below.

0.009-30MHz Radiated Emission

EUT Information
EUT Name:
Model:
Client:
Op Cond:
Operator:
Test Spec:
Sample No:

Thermal Imaging Scope

DBH D12

Visir Inc.

Transmit mode and TX at 2480MHz (worst case)
Tianji XU

FCC Part 15.209(a)

SHA-952960-3

Sweep Setup: RE_VULB9168 pre_Cont_30-1000 [EMI radiated]

Hardware Setup:
Receiver:
Level Unit:

Subrange
9 kHz - 150 kHz
150 kHz - 30 MHz

Level in dBuV/m

RE_Loop Antenna V

[ESR 3]

dBuV/m
Step Size Detectors Bandwidth Sweep Time  Preamp
88.125 Hz PK+ 200 Hz 0.01s 0dB
4.39 kHz PK+ 9 kHz 0.01s 0dB

Full Spectrurm

47 CFRiFart 15 (Loop Afntenna

n 1

9k 20 30 &0

EMC_SHA_F_R_02.10E

100k 200 300 500 2kt 3M 10k 20 30M

Freguency in Hz

14

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 33 of 51
Rev. 23.00



Report Number: 709502507814-00C

Limit and Margin

Frequency

MaxPeak

Limit

Margin | Height | Pol Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (cm) (deg) (dB/m)
0.009969 65.32 127.63 62.31 1000 | H 254.0 19.6
0.122681 38.91 105.83 66.92 1000 | H 266.0 18.9
0.501177 37.14 73.60 36.46 100.0 | H 290.0 18.8
0.593360 42.89 72.14 29.25 100.0 | H 342.0 18.8
2.379971 30.24 69.54 39.31 100.0 | H 344.0 19.1
24.736743 30.57 69.54 38.97 100.0 | H 106.0 19.6

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

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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0.009-30MHz Radiated Emission

EUT Information

EUT Name: Thermal Imaging Scope
Model: DBH D12
Client: Visir Inc.
Op Cond: Transmit mode and TX at 2480MHz (worst case)
Operator: Tianji XU
Test Spec: FCC Part 15.209(a)
Sample No: SHA-952960-3
Sweep Setup: RE_VULB9168_pre_Cont_30-1000 [EMI radiated]
Hardware Setup: RE_Loop Antenna V
Receiver: [ESR 3]
Level Unit: dBuV/m
Subrange Step Size Detectors Bandwidth Sweep Time  Preamp
9 kHz - 150 kHz 88.125 Hz PK+ 200 Hz 0.01s 0dB
150 kHz - 30 MHz 4.39 kHz PK+ 9 kHz 0.01s 0dB

Full Spectrum

47 CFRiFPart 15 Loop Aftenna

Level in dBuV/m

0 t t t t t t t t t t t t t i
9k 20 30 &0 100k 200 300 50 1hd 2t 3M B 10k 20 30mM
Frequency in Hz
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Limit and Margin

Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (cm) (deg) (dB/m)
0.009969 64.97 127.63 62.66 1000 | H 167.0 19.6
0.122858 34.17 105.82 71.65 1000 | H 164.0 18.9
0.514346 33.98 73.38 39.40 100.0 | H 358.0 18.8
0.593360 39.89 72.14 32.25 100.0 | H 291.0 18.8
7.252544 30.09 69.54 39.46 100.0 | H 359.0 18.9
20.272412 30.44 69.54 39.10 100.0 | H 174.0 19.1

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

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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30-1000MHz Radiated Emission

EUT Information

EUT Name: Thermal Imaging Scope
Model: DBH D12
Client: Visir Inc.
Op Cond: Transmit mode and TX at 2480MHz (worst case)
Operator: Tianji XU
Test Spec: FCC Part 15.209(a)
Sample No: SHA-952960-3
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 02s 20 dB

RE_wULB9168_pre_Cont_30-1000
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Limit and Margin

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

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

37.480000 18.9 1000.0 120.000 123.0 | H 345.0 19.8 211

50.560000 19.3 1000.0 120.000 1000 | H 145.0 20.6 20.7

158.120000 19.3 1000.0 120.000 200.0 | H 173.0 20.9 24.2

294.120000 211 1000.0 120.000 225.0 | H 233.0 21.6 24.9

437.680000 25.4 1000.0 120.000 186.0 | H 117.0 25.7 20.6

722.160000 31.3 1000.0 120.000 200.0 | H 168.0 314 14.7

(continuation of the "Limit and Margin" table from column 16 ...)

Frequency Limit - Comment
(MHz) QPK

(dBuV/m)
37.480000 40.0
50.560000 40.0
158.120000 43.5
294.120000 46.0
437.680000 46.0
722.160000 46.0

Note 1: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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30-1000MHz Radiated Emission

EUT Information

EUT Name: Thermal Imaging Scope
Model: DBH D12
Client: Visir Inc.
Op Cond: Transmit mode and TX at 2480MHz (worst case)
Operator: Tianji XU
Test Spec: FCC Part 15.209(a)
Sample No: SHA-952960-3
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 02s 20 dB

RE_wULB9168_pre_Cont_30-1000
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Limit and Margin

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

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

37.360000 18.8 1000.0 120.000 100.0 | V 147.0 19.8 21.2

53.040000 19.4 1000.0 120.000 225.0 |V 152.0 20.7 20.6

139.400000 19.8 1000.0 120.000 133.0 | V 335.0 20.4 23.7

161.680000 204 1000.0 120.000 100.0 | V 117.0 20.8 23.1

447.640000 25.3 1000.0 120.000 250.0 | V 225.0 26.0 20.7

726.040000 31.7 1000.0 120.000 100.0 | V 21.0 31.6 143

(continuation of the "Limit and Margin" table from column 16 ...)

Frequency Limit - Comment
(MHz) QPK

(dBuV/m)
37.360000 40.0
53.040000 40.0
139.400000 43.5
161.680000 43.5
447.640000 46.0
726.040000 46.0

Note 1: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Radiated Emission 1-18GHz

Frequency:2402MHz, 1Mbps

RE_HF907_BRF_Pre
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c 4 17 CER Part. 15 Class: B Radiated Emigsion PK_3m.abowve 1G
S 70+
é 4
10l
0 + + + + + + —t+—+ 1
1G 2G 3G 4G 5G B 8 10G 18G
Frequency in Hz
Frequency MaxPeak | Average Height | Pol | Azimuth Corr. Margin Limit - Margin - Limit - AV
(MHz) (dBuV/m) | (dBuV/m) | (cm) (deg) (dB/m) | -PK+ PK+ AV (dBuV/m)
(dB) (dBuV/m) (dB)
4804.300000 56.3 49.6 152.0 | H 252.0 -3.4 17.7 74.0 4.4 54.0
7204.900000 47.8 36.8 117.0 | H 114.0 0.2 26.2 74.0 17.2 54.0
RE_HF307_BRF _Pre
1201
1o+
100+
90T
80+ . . , i
c 4 47 CER Part 15 Class B Radisted Emission PK_3n. ghowve 1G
S 70+
é 4
c 80T
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4 + e
30T
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0 t t t t t t t t t t 1
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Frequency in MHz
Frequency MaxPeak | Average Height | Pol | Azimuth Corr. Margin Limit - Margin - Limit - AV
(MHz) (dBuV/m) | (dBuV/m) | (cm) (deg) (dB/m) | -PK+ PK+ AV (dBuV/m)
(dB) (dBuV/m) (dB)
2376.400000 45.5 35.2 122.0 | H 153.0 -2.0 28.5 74.0 18.8 54.0
2390.000000 451 34.7 252.0 | H 225.0 -1.9 28.9 74.0 19.3 54.0
2402.000000 100.8 120.0 | H 196.0 -1.8 -26.8 74.0
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RE_HF907_BRF_Pre
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Frequency in Hz
Frequency MaxPeak Average Height | Pol | Azimuth Corr. Margin Limit - Margin - Limit - AV
(MHz) (dBuV/m) | (dBuV/m) (cm) (deg) (dB/m) | -PK+ PK+ AV (dBuV/m)
(dB) (dBuV/m) (dB)

2124.700000 49.6 40.5 2520 |V 265.0 -12.5 24.4 74.0 13.5 54.0
4803.100000 54.3 43.8 1140 | V 114.0 -3.4 19.7 74.0 10.2 54.0
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1207
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100+
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Frequency in MHz
Frequency MaxPeak Average Height | Pol | Azimuth Corr. Margin Limit - Margin - Limit - AV
(MHz) (dBuV/m) | (dBuV/m) (cm) (deg) (dB/m) | -PK+ PK+ AV (dBuV/m)
(dB) (dBuV/m) (dB)
2385.100000 45.8 32.8 149.0 | V 235.0 -1.9 28.2 74.0 21.2 54.0
2390.000000 45.2 32.5 152.0 | V 221.0 -1.9 28.8 74.0 21.5 54.0
2402.000000 88.9 2140 | V 17.0 -1.8 -14.9 74.0
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Frequency:2440MHz
RE_HF307_BRF _Pre
1201
1o+
100+
90T
€ BD: 47 CER Part 15 Class B Badiated Emigsion PK_3m abowe 1G
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(MHz) (dBuV/m) | (dBuV/m) | (cm) (deg) (dB/m) PK+ PK+ AV (dBuV/m)
(dB) (dBuV/m) (dB)
4880.800000 51.8 43.6 252.0 | H 125.0 -3.1 22.2 74.0 10.4 54.0
10469.500000 52.1 41.5 1470 | H 331.0 3.1 21.9 74.0 12.5 54.0
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(MHz) (dBuV/m) | (dBuV/m) | (cm) (deg) (dB/m) PK+ PK+ AV (dBuV/m)
(dB) (dBuV/m) (dB)
4879.300000 50.1 42.6 155.0 | V 251.0 -3.1 23.9 74.0 11.4 54.0
5973.700000 52.3 44.2 163.0 | V 147.0 -1.5 21.7 74.0 9.8 54.0
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Frequency:2480MHz
RE_HF307_BRF _Pre
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Frequency in Hz
Frequency MaxPeak | Average Height Pol Azimuth Corr. Margin - Limit - Margin - Limit - AV
(MHz) (dBuV/m) | (dBuV/m) | (cm) (deg) (dB/m) PK+ PK+ AV (dBuV/m)
(dB) (dBuV/m) (dB)
4960.600000 49.7 421 252.0 | H 26.0 -3.0 243 74.0 11.9 54.0
7440.400000 48.2 39.3 115.0 | H 359.0 0.2 25.8 74.0 14.7 54.0
RE_HF907_BRF_Pre
1207
110t
100+
30+
801 - o i, -
£ 1 47 CER Part 15 Class B Radisted Emission PK_3m. abowe 1G
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Freauency in MHz
Frequency MaxPeak | Average Height | Pol | Azimuth Corr. Margin - Limit - Margin - Limit - AV
(MHz) (dBuV/m) | (dBuV/m) | (cm) (deg) (dB/m) PK+ PK+ AV (dBuV/m)
(dB) (dBuV/m) (dB)
2480.000000 99.8 - 225.0 | H 23.0 -1.4 -25.8 74.0
2483.500000 57.2 46.8 152.0 | H 0.0 -1.4 16.8 74.0 7.2 54.0
2489.200000 51.4 42.6 1140 | H 334.0 -1.3 22.6 74.0 1.4 54.0
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RE_HF907_BRF_Pre
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47 CER Part.15. Class_ B Radisted Emigsion PK_3m.abowve 1G
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Level in dBuV/m

20T

1G 2G 3G 4G 5G B 8 10G 18G
Frequency in Hz

Frequency MaxPeak | Average Height | Pol Azimuth Corr. Margin - Limit - Margin - Limit - AV

(MHz) (dBuV/m) | (dBuV/m) | (cm) (deg) (dB/m) PK+ PK+ AV (dBuV/m)
(dB) (dBuV/m) (dB)
2130.100000 50.3 42.2 149.0 | V 0.0 -12.5 23.7 74.0 11.8 54.0
4959.400000 49.3 42.9 149.0 | V 0.0 -3.0 24.7 74.0 11.1 54.0
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Frequency in MHz

Frequency MaxPeak | Average Height | Pol | Azimuth Corr. Margin - Limit - Margin - Limit - AV
(MHz) (dBuV/m) | (dBuV/m) | (cm) (deg) (dB/m) PK+ PK+ AV (dBuV/m)
(dB) (dBuV/m) (dB)
2480.000000 92.8 --- 155.0 | V 255.0 -1.4 -18.8 74.0
2483.500000 50.2 40.5 145.0 | V 112.0 -1.4 23.8 74.0 13.5 54.0
2488.300000 471 36.8 220.0 | V 314.0 1.3 26.9 74.0 17.2 54.0
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The worst case of Radiated Emission Above 18GHz

Frequency:2480MHz
Full Spectrum
IR
4 ECC Part 18 Class B Badigted Emission PE_3m above 13
0T
60T

Level in dBuV/m
I
-

Limit and Margin

Frequency in GHz

Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (cm) (deg) (dB/m)
18507.000000 47.46 74.00 26.54 100.0 | H 66.0 8.1
19589.500000 46.76 74.00 27.24 100.0 | H 1.0 8.4
20885.000000 45.16 74.00 28.84 100.0 | H 314.0 8.5
21297.000000 44.78 74.00 29.22 1000 | H 165.0 8.6
23213.000000 43.89 74.00 30.11 1000 H 1.0 8.9
24521.000000 44.99 74.00 29.01 100.0 H 288.0 9.0
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Full Spectrum

g0
I FECC Part 1h Class B Badigted Erission PE_ 3 abowve 103

Level in dBuV/m

0 t t t t t t t t t t t t

18 19 20 21 2z 23 24

Frequency in GHz

Limit and Margin

Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.

(MHz) (dBuV/m) | (dBuV/m) (dB) (cm) (deg) (dB/m)
18035.000000 47.39 74.00 26.61 100.0 | V 265.0 8.1
19422.000000 46.86 74.00 27.14 100.0 | V 244.0 8.3
20163.500000 46.12 74.00 27.88 100.0 | V 145.0 8.3
21280.500000 43.99 74.00 30.01 100.0 | V 339.0 8.6
23140.000000 43.59 74.00 30.41 100.0 | V 311.0 8.9
24998.000000 45.12 74.00 28.88 100.0 | V 174.0 9.0

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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11 Test Equipment List

List of Test Instruments

Test Site1
DESCRIPTION | MANUFACTURER | MODEL | orpiaLNO. | cAL. DATE | CAL-DUE
NO. DATE
Signal spectrum Agilent N9020B | MY59050168 | 2025-2-19 | 2026-2-18
analyzer
RF automatic MW100- | MW211122-
c il MWRFtest RECE )3 2024-10-8 | 2025-10-7
UCAB500-
UCWAVE
RF_Cable ELECTRONIC NJ1V\§AM- 2025-8-1 2026-7-31
EMI Test Receiver Rohde & Schwarz ESR3 101906 2025-8-1 2026-7-31
Signal Analyzer Rohde & Schwarz FSV40 101091 2025-8-1 2026-7-31
Trilog Super VULB
Broadband Test Schwarzbeck 9168 961 2025-6-25 2026-6-24
Antenna
Double-ridged
waveguide horn Rohde & Schwarz HF907 102393 2025-4-14 2026-4-13
antenna
. Shenzhen HPA-
Pre-amplifier il 01843 | HYPA23026 | 2025-4-14 | 2026-4-13
Loop antenna Rohde & Schwarz HFH2-Z2 100443 2025-7-4 2026-7-3
RE Double Ridged ETS-Lindgren 3116C | 00222727 | 2023-7-7 | 2026-7-6
Horn Antenna
RE_Cable_01 JUNFLON MWX221 | 19065057 | 2025-8-1 | 2026-7-31
Coaxial Cable
RE_Cable_02 HUBER+SUHNER RG214 1358176 2025-8-1 | 2026-7-31
Coaxial Cable
RE_Cable_03 JUNFLON MWX221 | J12J102482 | 2025-8-1 | 2026-7-31
Coaxial Cable
RE_Cable_04 PASTERNACK PE360 2233 2025-8-1 | 2026-7-31
Coaxial Cable
3m Semi-anechoic TDK 9IX6X6 2024-5-8 | 2027-5-7
chamber
Measurement Software Information
Test Software Manufacturer Version
Item
c MTS 8310 MWRFtest 3.0.0.0
RE EMC 32 Rohde & Schwarz V10.50.40

C - Conducted RF tests
Conducted peak output power
6dB bandwidth and 99% Occupied Bandwidth

Power spectral density*

Spurious RF conducted emissions

Band edge
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12 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
Radiated Disturbance 9kHz to 30MHz, 3.52dB
30MHz to 1GHz, 5.03dB (Horizontal)
5.12dB (Vertical)
1GHz to 18GHz, 5.49dB
18GHz to 40GHz, 5.63dB
RF Conducted Measurement Power related: 1.16dB

Frequency related: 6.00x10®

Measurement Uncertainty Decision Rule:

Determination of conformity with the specification limits is based on the decision rule according
to IEC Guide 115: 2023, clause 4.3.3.
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13 Photographs of Test Set-ups

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

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

THE END
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