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SPORTON LAB.

History of this test report

Report No. Version Description Issue Date

FR220714001B 01 Initial issue of report Mar. 13, 2023

Revise Appendix A1, Appendix A2 and Antenna Gain.

FR220714001B 02 This report is an updated version, replacing the report | Apr. 14, 2023
issued on Mar. 13, 2023.
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Summary of Test Result

Report Ref Std. Result
Clause Clause Test tems (PASS/FAIL) Remark
3.1 15.247(a)(2) 6dB Bandwidth Pass -
3.1 2.1049 99% Occupied Bandwidth Reporting only -
15.247(b)(3)
3.2 15.247(b)(4) Output Power Pass
3.3 15.247(e) Power Spectral Density Pass -
34 15.247(d) Conducted Band Edges and Spurious Pass i
Emission
3.13dB
3.5 15.247(d) |Radiated Band Edges and Spurious Emission Pass under the limit at
2483.520 MHz
- 15.207 AC Conducted Emission Not Required -
3.6 15.203 Antenna Requirement Pass -

Note: The EUT is powered by batteries which is deemed DC power source, it does not operate from the AC
power lines or contain provisions for operation while connected to the AC power lines, according to 47 CFR
§15.207(c), the conducted emission limits are not applicable to the device hence the test is not performed.

Conformity Assessment Condition:

1. The testresults (PASS/FAIL) with all measurement uncertainty excluded are presented against
the regulation limits or in accordance with the requirements stipulated by the
applicant/manufacturer who shall bear all the risks of non-compliance that may potentially
occur if measurement uncertainty is taken into account.

2. Please refer to the section ” Uncertainty of Evaluation ” for measurement uncertainty.

Comments and Explanations:

The product specifications of the EUT presented in the report are declared by the manufacturer who shall take
full responsibility for the authenticity.
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1 General Description
1.1 Product Feature of Equipment Under Test

Product Feature

Equipment Digital Media Receiver
Model Name ZESTAH
FCCID 2A4DH-3907
. S WPT Client
EUT supports Radios application Bluetooth BR/EDR/LE

1.2 Product Specification of Equipment Under Test

Product Specification is subject to this standard

Tx/Rx Frequency Range 2402 MHz ~ 2480 MHz

Number of Channels 40

Carrier Frequency of Each Channel | 40 Channel (37 hopping + 3 advertising channel)
<Left>

Bluetooth — LE (1Mbps): 8.13 dBm / 0.0065 W
Bluetooth — LE (2Mbps): 8.12 dBm / 0.0065 W
<Right>

Bluetooth — LE (1Mbps): 8.27 dBm / 0.0067 W
Bluetooth — LE (2Mbps): 8.26 dBm / 0.0067 W
<Left>

Bluetooth — LE (1Mbps): 1.041 MHz

Bluetooth — LE (2Mbps): 2.050 MHz

<Right>

Bluetooth — LE (1Mbps): 1.039 MHz

Bluetooth — LE (2Mbps): 2.050 MHz

Antenna Type / Gain PCB Antenna type with gain 1.0 dBi

Type of Modulation Bluetooth LE: GFSK

Maximum Output Power to Antenna

99% Occupied Bandwidth

1.3 Modification of EUT

No modifications made to the EUT during the testing.
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1.4 Testing Location

Test Site Sporton International (USA) Inc.

1175 Montague Expressway, Milpitas, CA 95035
TEL: (408) 904-3300

Test Site Location

Sporton Site No.

Test Site No.

THO02-CA 03CHO02-CA
Test Engineer Venkata Kondepudi Daniel Lee
Temperature 19.5~24.9°C 22.2 ~24.3°C
Relative Humidity 48.1~52.3% 46.8~ 50.7%

Note: The test site complies with ANSI C63.4 2014 requirement.
FCC Designation No.: US 1250

1.5 Applicable Standards

According to the specifications declared by the manufacturer, the EUT must comply with the
requirements of the following standards:

+ FCC Part 15 Subpart C §15.247

+ FCC KDB Publication No. 558074 D01 15.247 Meas Guidance v05r02
+ FCC KDB 414788 D01 Radiated Test Site v01r01

+ ANSI C63.10-2013

Remark:

1. All the test items were validated and recorded in accordance with the standards without any
modification during the testing.

2. The TAF code is not including all the FCC KDB listed without accreditation.

3. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B, recorded in
a separate test report.
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2 Test Configuration of Equipment Under Test

2.1 Carrier Frequency Channel

Frequency Band Channel (ll:\;eHi) Channel (ll:\I'I-:‘l)
0 2402 21 2444
1 2404 22 2446
2 2406 23 2448
3 2408 24 2450
4 2410 25 2452
5 2412 26 2454
6 2414 27 2456
7 2416 28 2458
8 2418 29 2460
9 2420 30 2462
2400-2483.5 MHz 10 2422 31 2464
11 2424 32 2466
12 2426 33 2468
13 2428 34 2470
14 2430 35 2472
15 2432 36 2474
16 2434 37 2476
17 2436 38 2478
18 2438 39 2480
19 2440 - -
20 2442 - -
TEL : 408 9043300 Page Number : 7 of 46
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2.2 Test Mode

a. The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated:
radiation emission (9 kHz to the 10th harmonic of the highest fundamental frequency or to 40 GHz,
whichever is lower). For radiated measurement, the measured emission level of the EUT was
maximized by rotating the EUT on a turntable, adjusting the orientation of the EUT and EUT
antenna in three orthogonal axis (X: flat, Y: portrait, Z: landscape), and adjusting the measurement
antenna orientation, following C63.10 exploratory test procedures and only the worst case

emissions were reported in this report..

The following summary table is showing all test modes to demonstrate in compliance with the standard.

Summary table of Test Cases

Test Item Data Rate / Modulation

Bluetooth — LE / GFSK
Mode 1: Bluetooth Tx CHO0_2402 MHz_1Mbps
Mode 2: Bluetooth Tx CH19_2440 MHz_1Mbps
Mode 3: Bluetooth Tx CH39 2480 MHz_1Mbps
Mode 4: Bluetooth Tx CHO0_2402 MHz_2Mbps
Mode 5: Bluetooth Tx CH19_2440 MHz_2Mbps
Mode 6: Bluetooth Tx CH39 2480 MHz_2Mbps
Mode 1: Bluetooth Tx CHO0_2402 MHz_1Mbps
Mode 2: Bluetooth Tx CH19_2440 MHz_1Mbps
Radiated Mode 3: Bluetooth Tx CH39 2480 MHz_1Mbps
Test Cases Mode 4: Bluetooth Tx CHO0_2402 MHz_2Mbps
Mode 5: Bluetooth Tx CH19_2440 MHz_2Mbps
Mode 6: Bluetooth Tx CH39 2480 MHz_2Mbps

Conducted

Test Cases
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2.3 Connection Diagram of Test System

EUT

2.4 EUT Operation Test Setup

The RF test items, utility “Host Tools 3.3.10.1199” was installed in Notebook which was programmed in
order to make the EUT get into the engineering modes to provide channel selection, power level, data
rate and the application type and for continuous transmitting signals.

2.5 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the

spectrum analyzer reading level is exactly the EUT RF output level.

Example :
The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 4.2 dB and 10 dB attenuator.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=4.2+10=14.2 (dB)
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3 Test Result
3.1 6dB and 99% Bandwidth Measurement

3.1.1Limit of 6dB and 99% Bandwidth
The minimum 6 dB bandwidth shall be at least 500 kHz.

3.1.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.1.3Test Procedures
1. The testing follows the ANSI C63.10 Section 6.9.3 (OBW) and 11.8.1 (6dB BW).

2. The RF output of EUT is connected to the spectrum analyzer by RF cable and attenuator. The
path loss is compensated to the results for each measurement.

Set the maximum power setting and enable the EUT to transmit continuously.

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz.
Set the Video bandwidth (VBW) = 300 kHz. In order to make an accurate measurement. The
6dB bandwidth must be greater than 500 kHz.

5. For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) is set
1-5% of the emission bandwidth and set the Video bandwidth (VBW) = 3 * RBW.

6. Measure and record the results in the test report.

3.1.4Test Setup

(aTs )
Spectrum Analyzer EUT
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3.1.5Test Result of 6dB Bandwidth

Please refer to Appendix A.

<Left>
<1Mbps>

| 6 dB Bandwidth Plot on Channel 00

6 dB Bandwidth Plot on Channel 19
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<2Mbps>

| 6 dB Bandwidth Plot on Channel 00 6 dB Bandwidth Plot on Channel 19
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<Right>
<1Mbps>

| 6 dB Bandwidth Plot on Channel 00

6 dB Bandwidth Plot on Channel 19
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<2Mbps>

| 6 dB Bandwidth Plot on Channel 00 6 dB Bandwidth Plot on Channel 19
Spectrum @ Spectrum @
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3.1.6 Test Result of 99% Occupied Bandwidth

Please refer to Appendix A.
<Left>
<1Mbps>

99% Bandwidth Plot on Channel 00 99% Occupied Bandwidth Plot on Channel 19

Spectrum [ spectrum o
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] [T [ )i ] SRR e

99% Occupied Bandwidth Plot on Channel 39 N/A
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) ) [

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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<2Mbps>

99% Bandwidth Plot on Channel 00

99% Occupied Bandwidth Plot on Channel 19
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Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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<Right>
<1Mbps>

99% Bandwidth Plot on Channel 00

99% Occupied Bandwidth Plot on Channel 19
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Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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<2Mbps>

99% Bandwidth Plot on Channel 00

99% Occupied Bandwidth Plot on Channel 19
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Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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3.2 Output Power Measurement

3.2.1Limit of Output Power

For systems using digital modulation in the 2400-2483.5 MHz, the limit for output power is 30 dBm. If
transmitting antenna of directional gain greater than 6 dBi is used, the peak output power from the
intentional radiator shall be reduced below the above stated value by the amount in dB that the
directional gain of the antenna exceeds 6 dBi. In case of point-to-point operation, the limit has to be

reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

3.2.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.2.3Test Procedures

For Average Power, the testing follows ANSI C63.10 Section 11.9.2.3.2 Method AVGPM-G
The RF output of EUT is connected to the power meter by RF cable and attenuator.

The path loss is compensated to the results for each measurement.

Set the maximum power setting and enable the EUT to transmit continuously.

o M w0 NP

Measure the conducted output power and record the results in the test report.

3.2.4Test Setup

Power Meter EUT

3.2.5Test Result of Average Output Power

Please refer to Appendix A.
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3.3 Power Spectral Density Measurement

3.3.1Limit of Power Spectral Density

The peak power spectral density shall not be greater than 8 dBm in any 3 kHz band at any time interval

of continuous transmission.

3.3.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.3.3Test Procedures

1.
2.

The testing follows the ANSI C63.10 Section 11.10.2 Method PKPSD.

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

Set the maximum power setting and enable the EUT to transmit continuously.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 3 kHz.
Video bandwidth (VBW) = 10 kHz. In order to make an accurate measurement, set the span to
1.5 times DTS Channel Bandwidth. (6 dB BW)

Detector = peak, Sweep time = auto couple, Trace mode = max hold, Allow trace to fully
stabilize. Use the peak marker function to determine the maximum power level.

Measure and record the results in the test report.

The Measured power density (dBm)/ 100 kHz is a reference level and is used as 20 dBc down

limit line for Conducted Band Edges and Conducted Spurious Emission.

3.3.4Test Setup

e )

Spectrum Analyzer EUT
3.3.5Test Result of Power Spectral Density
Please refer to Appendix A.
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3.3.6 Test Result of Power Spectral Density Plots (100kHz)

<Left>
<1Mbps>

PSD 100kHz Plot on Channel 00

PSD 100kHz Plot on Channel 19

Spectrum

Ref Level 2000 dBm Offset 26.47 dB @ RBW 100 kHz

Spectrum

Ref Level 20.00 dBm  Offset 26.47 dB @ RBW 100 kHz

At 20 de  SWT 1ms & VBW 300 kHz Mode Sweep J= ALt 20 dB  SWT 1ms @ VBW 300 kHz Mode Sweep
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- 11 v
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-~ o e T | - - - L~ e — T
- ~ P .
— — ~
0 dBm— — 0 dém —
— — ——
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i ] [T ] ] [ TR

PSD 100kHz Plot on Channel 39

N/A

Spectrum

@)

Ref Level 20,00 dBm  Offset 28.47 dB & RBW 100 kHz
o Att 20 dB SWT 1ms e VBW 300 kHz

Mode Sweep

M1[1]

8.00 dBm
2.47973175 GHz|

CF 2.48 GHz 1001 pts

Span 1.0785 Mz

Il J
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<2Mbps>

PSD 100kHz Plot on Channel 00

PSD 100kHz Plot on Channel 19

Spectrum

Ref Level 20,00 dBm  Offset 28.47 dB & RBW 100 kHz
20 dB SWT 1ms & VBW 300 kHz  Mode Sweep

@)

fo At

Spectrum

@)

Ref Level 20.00 dBm  Offset 28.47 dB & RBW 100 kHz

20 dB SWT 1ms & VBW 300 kHz  Mode Sweep
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8.11 dBm
2.43046990 CHz|

0 dem——
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PSD 100kHz Plot on Channel 39

N/A

Spectrum

Ref Level 2000 dBm Offset 26.47 dB @ RBW 100 kHz
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i e
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. g P -
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<Right>
<1Mbps>

PSD 100kHz Plot on Channel 00 PSD 100kHz Plot on Channel 19
Spectrum ()| (spectum ) &
Ref Level 2000 dBm  Offset 26.47 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 28.47 dB @ RBW 100 kHz
20 db SWT 1ms & VBW 300 kHz Mode Sweep = Att 20 dB SWT 1ms & VBW 300 kHz Mode Sweep
@ 1Pk Max
M1[1] £.08 dBm M1[1] 8.32 dBm
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<2Mbps>

PSD 100kHz Plot on Channel 00

PSD 100kHz Plot on Channel 19
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Spectrum
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3.3.7 Test Result of Power Spectral Density Plots (3kHz)

<Left>
<1Mbps>

PSD 3kHz Plot on Channel 00 PSD 3kHz Plot on Channel 19
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<2Mbps>

PSD 3kHz Plot on Channel 00

PSD 3kHz Plot on Channel 19
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<Right>
<1Mbps>

PSD 3kHz Plot on Channel 00

PSD 3kHz Plot on Channel 19
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<2Mbps>
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3.4 Conducted Band Edges and Spurious Emission Measurement

3.4.1Limit of Conducted Band Edges and Spurious Emission

All harmonics/spurious must be at least 20 dB down from the highest emission level within the

authorized band.

3.4.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.4.3Test Procedure

1. The testing follows the ANSI C63.10 Section 11.11.3 Emission level measurement.

2. The RF output of EUT is connected to the spectrum analyzer by RF cable and attenuator. The path
loss is compensated to the results for each measurement.

3. Set the maximum power setting and enable the EUT to transmit continuously.

4. Set RBW = 100 kHz, VBW = 300 kHz, Peak Detector. Unwanted Emissions measured in any 100
kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 20 dB
relative to the maximum in-band peak PSD level in 100 kHz when maximum peak conducted
output power procedure is used. If the transmitter complies with the conducted power limits based
on the use of RMS averaging over a time interval, the attenuation required under this paragraph
shall be 30 dB instead of 20 dB.

5. Measure and record the results in the test report.

6. The RF fundamental frequency should be excluded against the limit line in the operating frequency

band.
3.4.4Test Setup
als o
Spectrum Analyzer EUT
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3.4.5Test Result of Conducted Band Edges Plots
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3.4.6 Test Result of Conducted Spurious E

<Left>
<1Mbps>

mission Plots

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 00

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 00

-.pr ctrum [ spectrum o
Ref Level 20,00 dBm  Offset 28.47 dB & RBW 100 kHz Ref Level 20,00 dBm  Offset 20.47 db = RBW 100 kHz
Jo_at 0ds  SWT 297 ms & VBW 300 kHz Mode Sweep J= ALt 10ds  SWT 230 ms @ VBW 300 kHz Mode Sweep
[®1Pk view [®1Pk view
M1[1] 7.25 dBm mi[1] 6.33 dBm)|
2.40420 GHz 2.3900 GHz
10 dB mM2[1] 19.53 dBm| | §a d mM2[1] 13.64 dBm)|
2.99110 GHz| 19.6060 GHz
0 dém 0|dem
-10 dBi 0 dBir
-20 dBi 0 dB
22,080 dBrr 22,080 dBr
-30 dBi 0 dBi
-40 dBi 0 dBi 2
¥
Pnd An
50 di TPV o b gin e - Aenllacgm ibhong i T Vi st i s 'f)\“’ putrporrth iAo
Protour S PSRN FPRR WAV D SN I TSR YRR BT S e S P S
60 d 60 d
-70 db -70d
Start 30.0 MHz 501 pts Stop 3.0 GHz Start 2.0 GHz 501 pts Stop 25.0 GHz
) CEEREEE N ) ) [ | CERERECRC

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 19

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 19

Spectrum | spectrum 2
Ref Level 20,00 dBm  Offset 28.47 dB & RBW 100 kHz Ref Level 20.00 dBm  Offset 28.47 dB @ RBW 100 kHz
j= Att 10 dB  SWT 20,7 ms & VBW 300 kHz Mode Sweep j= Att 10dB  SWT 230 ms & VBW 300 kHz  Mode Sweep
@ 1Pk View @ 1Pk View
M1[1] £.20 dBm M1[1] 7.39 dBm
2.43980 GHz| 2.4360 GHz
104 M2[1] 18.78 dam| | H'1G d M2[1] 44.80 dBm|
2.55840 GHz| 1 19.6060 GHz|
0 dém 0|dém
-10 dBim 0 dBrr
20 o 21.830 dém 21,830 dBém
-30 dBi 0 dbi
-40 dBy 0 de "z
M2 A Foli v
nd L Ao s T L) ety gt AP DA A o gttty e
BT e R e e YT S e || ke
-60 di -60 di
-70 db -70d
Start 30.0 M'I::Z S-Dl pts 512 3.0 GHz Start 2.0 GH.Z-, 501 Ets StuE 25.0 GHz
I J [ B J (B
TEL : 408 9043300 Page Number 1 32 of 46
Report Template No.: BU5-FR15CBT4.0 Version 2.4 Issue Date 1 Apr. 14, 2023

Report Version 1 02



swanranas. FCC RADIO TEST REPORT Report No. : FR220714001B

Conducted Spurious Emission Plot on Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 39 Bluetooth LE 1Mbps GFSK Channel 39
Spectrum @ Spectrum @
Ref Level 20,00 dBm  Offset 28,47 dB8 & RBW 100 kHz Ref Level 20.00 dBm  Offset 28.47 dB & RBW 100 kHz
j= Att 10 dB  SWT 20,7 ms & VBW 300 kHz Mode Sweep j= Att 10dB  SWT 230 ms & VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
M1[1] 7.88 dBm| M1[1] 6.30 dBm)|
2.48130 GHz| 2.4820 GHz
10d m2[1] S 19.35 dBm| ||| soudB m2[1] 14.65 dBm
2.20270 GHz| 20.0190 GHz|
0 dBm 0|dBm
-10 dBr 0 dBir
208 D1 -22.000 dBm -40dB 22,000 dBm
-30 dBi 0 dB
-40 dbi 0 db Tz
S0 d k3 i O o L eIt e i e AL ’”\:b‘r"'r‘]“ bbb A A
Al I NRRTIRY SYRT Y o N PRIV VYO Y P CY T K Al T AR '
-60 di =60 di
70 db -70 df
Start 30.0 MHz S-Dl pts Stop 3.0 GHz Et 2.0 GHz 01 Ets Stop 25.0 GHz
i J SRR e | il J [T
TEL : 408 9043300 Page Number : 33 of 46
Report Template No.: BU5-FR15CBT4.0 Version 2.4 Issue Date 1 Apr. 14, 2023

Report Version 1 02



swanranas. FCC RADIO TEST REPORT Report No. : FR220714001B

<2Mbps>

Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 00

Conducted Spurious Emission Plot on

Bluetooth LE 2Mbps GFSK Channel 00

Spectrum | spectrum 2
RefLevel 20.00 dBm  Offset 28.47 dB @ RBW 100 kHz RefLevel 20,00 dBm  Offset 28.47 dB @ RBW 100 kHz
o Att 10 dB  SWT 29,7 ms e VBW 300 kHz __Made Sweep o Att 10dB  SWT 230 ms @ VBW 300 kHz _Mode Sweep
(@ 1Pk View (@ 1Pk View
M1[1] 7.30 dBm M1[1] +.11 dBm|
2.40420 GHz 2.3900 GHzZ|
10 dB m2[1] M 19.76 dom| [ff 1068 M2(1] 14.62 dBm|
290700 cHz| ||| 20.0650 GHz|
0 dBm 0/dBm
-10 dB 0 dB
-20 dB: -20 dB:
22,170 dBr 22,170 dBr
-30 dB: 0 dby
-40 di 0 dby -
A Y h
A / A Al At e
T e sttt bt I AR AVl M, by
B D e L T T ] | [ e :
.60 d -60 d
-70 dB -70d
Start 30.0 MH. 501 pt: Stop 3.0 GH. Start 2.0 GH 501 pt Stop 25.0 GH
a iz 501 pts o) z a iz s 0 z
J [ B | il J [T

Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 19

Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 19

-.pr ctrum [ spectrum 2
Ref Level 2000 dBm Offset 26.47 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 26.47 dB @ RBW 100 kHz
fo At 0ds  SWT 297 ms & VBW 300 kHz Mode Sweep J= ALt 10 dB  SWT 230 ms @ VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
M1[1] 7.14 dBm)| M1[1] 2.57 dBm
2.43980 GHz| 2.4360 GHz|
10 dB M2[1] 17.38 dBm)| 10 dB M2[1] 14.43 dBm)|
2.47540 GHz| M1 19.7440 GHz|
v
0 dBm 0/dBm
-10 dBm -10 dBm
-20 dBi -20 dBi
< D1 -30.000 dBm J < D1 -30.000 dBm
-40 dbi 40 det ™z
2 v
50d T I P e PO TS T T AT mataty VL P o i W AL T
PPy TSI IRV DT R YRS TR WY e s e et || B - il
=60 di =60 di
70 d 70 dB
Start 30.0 MHz 501 pts S(DIJ 3.0 GHz Start 2.0 GHz 501 pts SIDE 25.0 GHz
)i ] [T [ N ] ) e
TEL : 408 9043300 Page Number : 34 of 46
Report Template No.: BU5-FR15CBT4.0 Version 2.4 Issue Date 1 Apr. 14, 2023

Report Version 1 02



swanranas. FCC RADIO TEST REPORT Report No. : FR220714001B
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3.5 Radiated Band Edges and Spurious Emission Measurement

3.5.1Limit of Radiated Band Edges and Spurious Emission

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious must
be at least 20 dB below the highest emission level within the authorized band. If the output power of this
device is measured by spectrum analyzer, the attenuation under this paragraph shall be 30 dB instead
of 20 dB. In addition, radiated emissions which fall in the restricted bands must also comply with the
limits as below.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 — 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3

3.5.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.5.3Test Procedures

The testing follows the ANSI C63.10 Section 11.12.1 Radiated emission measurements.

The EUT is arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a high
pass filter are used for the test in order to get better signal level.

3. The EUT is placed on a turntable with 0.8 meter for frequency below 1 GHz and 1.5 meter for
frequency above 1 GHz respectively above ground.

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

5. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level

6. Radiated testing below 1 GHz is performed by adjusting the antenna tower from 1 m to 4 m and
by rotating the turn table from 0 degree to 360 degrees to find the peak maximum hold reading.
When there is no suspected emission found and the emission level is with at least 6 dB margin
against QP limit line, the position is marked as “-*.

7. Radiated testing above 1 GHz is performed by adjusting the antenna tower from 1 m to 4 m and
by rotating the turn table from O degree to 360 degrees to find the peak maximum hold reading
for scanning all frequencies. When there is no suspected emission found and the harmonic
emission level is with at least 6 dB margin against average limit line, the position is marked as
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8. Use the following spectrum analyzer settings:

For average measurement:

The procedure for method trace averaging is as follows:

a)
b)

c)

d)

9)

RBW =1 MHz.

VBW 2= [3 x RBW].

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.

Averaging type = power (i.e., rms) (As an alternative, the detector and
averaging type may be set for linear voltage averaging.

Sweep time = auto.

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 beaveraged.)

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 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.
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3.5.4Test Setup

For radiated test below 30MHz

i | RX Antenna
- 3m -

Metal Full Soldered Ground Plane

= ..

Spectrum Analyzer / Receiver

For radiated test from 30MHz to 1GHz

RX Antenna

Metal Full Soldered Ground Plane

o

Spectrum Analyzer [ Receiver

For radiated test from 1GHz to 18GHz
RX Antenna

1— 3m — ¢
_____ EUT , !
L = :
|
1.5m :
'
Metal Full Soldered Ground Plane
oo
Spectrum Analyzer / Receiver
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For radiated test above 18GHz

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer / Receiver

3.5.5Test Results of Radiated Spurious Emissions (9 kHz ~ 30 MHz)

The low frequency, which starts from 9 kHz to 30 MHz, is pre-scanned and the result which is 20 dB
lower than the limit line is not reported.

There is adequate comparison measurement of both open-field test site and alternative test site -
semi-Anechoic chamber according to 414788 D01 Radiated Test Site v01r01, and the result comes out

very similar.

3.5.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix B and C.

3.5.7Duty Cycle

Please refer to Appendix D.

3.5.8 Test Result of Radiated Spurious Emission (30 MHz ~ 10th Harmonic)

Please refer to Appendix B and C.
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3.6 Antenna Requirements

3.6.1 Standard Applicable
The use of a permanently attached antenna or of an antenna that uses a unique coupling to the

intentional radiator shall be considered sufficient to comply with the rule.

3.6.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.
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4 List of Measuring Equipment

. L. Calibration
Instrument | Brand Name Model No. Serial No. [Characteristics Date Test Date Due Date Remark
Sep. 12, 2022~ Conducted
H t Test 608-H1 45141354 N/A Jul. 27. 2022 Jul. 26. 2023
ygrometer esto ! Sep. 13,2022 | ™1 (TH02-CA)
RPR6W-1901 Sep. 12, 2022~ Conducted
P S DARE! RPR3006W 10MHz-6GHz | May 10, 2022 May 09, 2023
OWer >ensor 024 zobnz | May Sep. 13,2022 | &Y (TH02-CA)
Sep. 12, 2022~ Conducted
Switch B EM Electroni EMSW18 SW1070902 N/A Aug. 01, 2022 Jul. 31,2023
witeh Box ectronics 19 Sep. 13,2022 | ™1 (TH02-CA)
Spectrum Rohde & Sep. 12, 2022~ Conducted
FSV40 101545 10Hz-40GH May 31, 2022 May 30, 2023
Analyzer Schwarz z ‘ ay Sep. 13, 2022 ay (THO2-CA)
Rohde & Sep. 19, 2022~ Radiation
L Ant HFH2-Z22 100840 9kHz~30MH Jul. 05, 2022 Jul. 04, 2023
copAntenna | o hwarz ‘ o e Oct. 07,2022 | " (03CH02-CA)
Sep. 19, 2022~ Radiation
Bilog Antenna TESEQ 6111D 50392 30MHz~1GH Jul. 11, 2022 Jul. 10, 2023
o9 zribhz | au Oct. 07,2022 | " (03CH02-CA)
SCHWARZBE Sep. 19, 2022~ Radiation
Horn Ant BBHA 9120D 02113 1GHz~18GH Jun. 22, 2022 Jun. 21, 2023
om Antenna CcK z Z | oun Oct. 07, 2022 | °" (03CH02-CA)
SCHWARZBE Sep. 19, 2022~ Radiation
Horn Ant BBHA 9170D 00842 18GHz~40GHz | Aug. 16, 2022 Aug. 15, 2023
orm Antenna CcK z i Oct. 07, 2022 | "9 (03CH02-CA)
. Sep. 19, 2022~ Radiation
Amplifier SONOMA 310N 372240 N/A May 10, 2022 May 09, 2023
Oct. 07, 2022 (03CHO02-CA)
. ) Sep. 19, 2022~ Radiation
Preamplifier Keysight 83017A MY53270323 | 1GHz~26.5GHz| May 11, 2022 May 10, 2023
Oct. 07, 2022 (03CHO02-CA)
. ) ERA-100M-18 Sep. 19, 2022~ Radiation
Preamplifier | E-instrument EC1900251 [ 1GHz~18GHz | May 10, 2022 May 09, 2023
G-56-01-A70 Oct. 07, 2022 (03CHO02-CA)
Sep. 19, 2022~ Radiati
Preamplifier EMEC | EMC18G40G | 060726 | 18GHz-40GHz | Feb. 10, 2022 | °°P Feb. 09,2023 | ~ooraten
Oct. 07, 2022 (03CHO02-CA)
HUBER+SUH | SUCOFLEX 802403272, Sep. 19, 2022~ Radiation
RF Cable 802406/2, N/A Jun. 22, 2022 P19 Jun. 21, 2023
NER 102 Oct. 07, 2022 (03CH02-CA)
802875/2
Spectrum ) Sep. 19, 2022~ Radiation
K ht N9010A MY57420221 | 10Hz~44GH Aug. 30, 2022 Aug. 29, 2023
Analyzer eysid z z | A9 Oct. 07, 2022 |9 (03CH02-CA)
WHKX12-2700 3GHz High Sep. 19, 2022 Radiation
. N z Hig ep. 19, ~ iatio
Filt Wainwright [-3000-18000-6 SN10 Jul. 21, 2022 Jul. 20, 2023
ter g osT Pass Filter | - Oct. 07,2022 | " (03CH02-CA)
VWLK12-1200-1 1.2GHz L Sep. 19, 2022 Radiation
. Z LOW ep. y ~ 1atio
Filt Wainwright | 272-11000-40 SN1 Jul. 21, 2022 Jul. 20, 2023
ter g ss Pass Filter | - Oct. 07,2022 | " (03CH02-CA)
Sep. 19, 2022~ Radiation
Hygrometer TESEO 608-H1 45142602 N/A Sep. 12, 2022 Sep. 11, 2023
Oct. 07, 2022 (03CHO02-CA)
) Sep. 19, 2022~ Radiation
Controller ChainTek EM-1000 060876 NA N/A N/A
Oct. 07, 2022 (03CHO02-CA)
) Sep. 19, 2022~ Radiation
Antenna Mast ChainTek MBS-520-1 N/A 1m~4m N/A N/A
Oct. 07, 2022 (03CHO02-CA)
) Sep. 19, 2022~ Radiation
Turn Table ChainTek T-200-S-1 N/A 0~360 Degree N/A N/A
Oct. 07, 2022 (03CHO02-CA)
Sep. 19, 2022~ Radiation
Soft Audi E3 N/A N/A N/A N/A
orware uax Oct. 07, 2022 (03CH02-CA)
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5 Uncertainty of Evaluation

Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)

Measuring Uncertainty for a Level of Confidence 4.70 dB
of 95% (U = 2Uc(y)) '

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 18000 MHz)

Measuring Uncertainty for a Level of Confidence 6.20 dB
of 95% (U = 2Uc(y)) ’

Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)

Measuring Uncertainty for a Level of Confidence 6.40 dB
of 95% (U = 2Uc(y)) '
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Appendix A. Test Result of Conducted Test Items

Report Number : FR220714001B

Test Engineer: Venkata Kondepudi Temperature: 19.5~24.9 °C
Test Date: 2022/09/12-2022/09/13 Relative Humidity: 48.1~52.3 %
<Left>
TEST RESULTS DATA
6dB and 99% Occupied Bandwidth
99%
. 6dB BW
Data Freq. | Occupied | 6dB BW - .
Mod. Rate NTY CH. (MH2) BW (MH2) (I;InH1|zt) Pass/Fail
(MHZ2)
BLE |1Mbps| 1 0 2402 1.039 0.728 0.50 Pass
BLE |1Mbps| 1| 19 | 2440 1.041 0.728 0.50 Pass
BLE |1Mbps| 1| 39 | 2480 1.037 0.719 0.50 Pass
TEST RESULTS DATA
Average Power Table
Average Conducted EIRP EIRP
Mod Data NTY CH Freq. Conducted Power DG Power Power Pass
" | Rate * | (MH2) Power Limit (dBi) (dBm) Limit [Fail
(dBm) (dBm) (dBm)
BLE |1Mbps| 1 0 2402 7.91 30.00 1.00 8.91 36.00 Pass
BLE |1Mbps| 1| 19 | 2440 8.13 30.00 1.00 9.13 36.00 Pass
BLE |1Mbps| 1| 39 | 2480 7.92 30.00 1.00 8.92 36.00 Pass
TEST RESULTS DATA
Peak Power Density
Peak PSD
Data Freq. HEELSIEED) [RE SRl DG Limit .
Mod. Rate NTY{ CH. (MH2) (dBm (dBm (dBi) (dBm Pass/Fail
/100kHz) | /3kHz) 13kHz2)
BLE |1Mbps| 1 0 2402 7.91 -7.52 1.00 8.00 Pass
BLE |1Mbps| 1| 19 | 2440 8.17 -7.27 1.00 8.00 Pass
BLE |1Mbps| 1| 39 | 2480 8.00 -7.44 1.00 8.00 Pass

Note: PSD (dBm/ 100kHz) is a reference level used for Conducted Band Edges and Conducted Spurious Emission 30dBc limit.
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TEST RESULTS DATA

6dB and 99% Occupied Bandwidth

99%
- 6dB BW
Data Freq. | Occupied | 6dB BW - .
Mod. Rate NTY{ CH. (MHz) BW (MHz) Limit Pass/Fail
(MH2) (MH2)
BLE |2Mbps| 1 0 2402 2.050 1.264 0.50 Pass
BLE |[2Mbps| 1| 19 | 2440 2.050 1.268 0.50 Pass
BLE |[2Mbps| 1| 39 | 2480 2.050 1.268 0.50 Pass
TEST RESULTS DATA
Average Power Table
Average Conducted EIRP EIRP
Mod Data NTY CH Freqg. Conducted Power DG Power Power Pass
" | Rate © [ (MHz) Power Limit (dBi) (dBm) Limit [Fail
(dBm) (dBm) (dBm)
BLE |2Mbps| 1 0 2402 7.89 30.00 1.00 8.89 36.00 Pass
BLE |[2Mbps| 1| 19 | 2440 8.12 30.00 1.00 9.12 36.00 Pass
BLE |2Mbps| 1| 39 | 2480 7.93 30.00 1.00 8.93 36.00 Pass
TEST RESULTS DATA
Peak Power Density
Peak PSD
Data Freq. PREISIPED) [PRzl<PED) DG Limit .
Mod. Rate NTY CH. (MH2) (dBm (dBm (dBi) (dBm Pass/Fail
/100kHz) | /3kHz) 13kHzZ)
BLE |2Mbps| 1 0 2402 7.83 -11.04 1.00 8.00 Pass
BLE [2Mbps| 1| 19 | 2440 8.11 -10.66 1.00 8.00 Pass
BLE |[2Mbps| 1| 39 | 2480 7.93 -10.86 1.00 8.00 Pass

Note: PSD (dBm/ 100kHz) is a reference level used for Conducted Band Edges and Conducted Spurious Emission 30dBc limit.
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<Right>
TEST RESULTS DATA
6dB and 99% Occupied Bandwidth
99%
- 6dB BW
Data Freq. | Occupied | 6dB BW - .
Mod. Rate NTY CH. (MHz) BW (MHz) Limit Pass/Fail
(MH2) (MH2)
BLE |1Mbps| 1 0 2402 1.039 0.726 0.50 Pass
BLE [1Mbps| 1| 19 | 2440 1.037 0.724 0.50 Pass
BLE [1Mbps| 1| 39 | 2480 1.037 0.722 0.50 Pass
TEST RESULTS DATA
Average Power Table
Average Conducted EIRP EIRP
Mod Data NTY CH Freqg. Conducted Power DG Power Power Pass
" | Rate © [ (MHz) Power Limit (dBi) (dBm) Limit [Fail
(dBm) (dBm) (dBm)
BLE |1Mbps| 1 0 2402 8.07 30.00 1.00 9.07 36.00 Pass
BLE |1Mbps| 1| 19 | 2440 8.27 30.00 1.00 9.27 36.00 Pass
BLE [1Mbps| 1| 39 | 2480 8.09 30.00 1.00 9.09 36.00 Pass
TEST RESULTS DATA
Peak Power Density
Peak PSD
Data Freq. PREISIPED) [PRzl<PED) DG Limit .
Mod. Rate NTY CH. (MH2) (dBm (dBm (dBi) (dBm Pass/Fail
/100kHz) | /3kHz) 13kHzZ)
BLE |1Mbps| 1 0 2402 8.08 -7.39 1.00 8.00 Pass
BLE [1Mbps| 1| 19 | 2440 8.32 -7.11 1.00 8.00 Pass
BLE |1Mbps| 1| 39 | 2480 8.20 -7.25 1.00 8.00 Pass

Note: PSD (dBm/ 100kHz) is a reference level used for Conducted Band Edges and Conducted Spurious Emission 30dBc limit.
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TEST RESULTS DATA

6dB and 99% Occupied Bandwidth

99%
- 6dB BW
Data Freq. | Occupied | 6dB BW - .
Mod. Rate NTY CH. (MHz) BW (MHz) Limit Pass/Fail
(MH2) (MH2)
BLE |2Mbps| 1 0 2402 2.050 1.266 0.50 Pass
BLE |[2Mbps| 1| 19 | 2440 2.050 1.270 0.50 Pass
BLE |[2Mbps| 1| 39 | 2480 2.050 1.212 0.50 Pass
TEST RESULTS DATA
Average Power Table
Average Conducted EIRP EIRP
Mod Data NTY CH Freqg. Conducted Power DG Power Power Pass
" | Rate © [ (MHz) Power Limit (dBi) (dBm) Limit [Fail
(dBm) (dBm) (dBm)
BLE |2Mbps| 1 0 2402 8.02 30.00 1.00 9.02 36.00 Pass
BLE |2Mbps| 1| 19 | 2440 8.26 30.00 1.00 9.26 36.00 Pass
BLE |2Mbps| 1| 39 | 2480 8.10 30.00 1.00 9.10 36.00 Pass
TEST RESULTS DATA
Peak Power Density
Peak PSD
Data Freq. PREISIPED) [PRzl<PED) DG Limit .
Mod. Rate NTY CH. (MH2) (dBm (dBm (dBi) (dBm Pass/Fail
/100kHz) | /3kHz) 13kHzZ)
BLE |2Mbps| 1 0 2402 7.97 -10.81 1.00 8.00 Pass
BLE [2Mbps| 1| 19 | 2440 8.24 -10.59 1.00 8.00 Pass
BLE |[2Mbps| 1| 39 | 2480 8.12 -10.68 1.00 8.00 Pass

Note: PSD (dBm/ 100kHz) is a reference level used for Conducted Band Edges and Conducted Spurious Emission 30dBc limit.
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR220714001B

Appendix B. Radiated Spurious Emission

Temperature : 22.2 ~24.3°C
Test Engineer : Daniel Lee
Relative Humidity : |46.8~50.7%
<Left>
<1Mbps>
2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)
BLE Note | Frequency Level |Margin, Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/im)| (dB) |(dBuV/m)|{(dBupV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(H/V)
2389.8 54.91 -19.09 74 41.7 27.29 17.42 315 255 | 323 P H
2374.365 45.6 -8.4 54 325 27.22 17.4 3152 | 255 | 323 A | H
* 2402 102.45 - - 89.12 27.38 1744 | 3149 | 255 | 323 P H
BLE * 2402 101.9 - - 88.57 27.38 17.44 | 3149 | 255 | 323 A | H
CH 00 2316.615 5438 |-19.62 74 41.54 27.09 17.29 | 3154 | 384 | 263 P |V
2402MHz
2385.39 45.47 -8.53 54 32.29 27.27 17.42 | 31.51 384 | 263 AV
* 2402 99.28 - - 85.95 27.38 1744 | 3149 | 384 | 263 P |V
* 2402 98.03 - - 84.7 27.38 1744 | 3149 | 384 | 263 AV
2385.2 5443 | -19.57 74 41.25 27.27 17.42 | 3151 | 255 | 322 P H
2342.16 455 -8.5 54 32.58 2712 17.33 | 3153 | 255 | 322 A | H
* 2440 103.7 - - 90.21 27.46 17.5 3147 | 255 | 322 P H
* 2440 103.04 - - 89.55 27.46 17.5 3147 | 255 | 322 A | H
2486.32 55.21 -18.79 74 41.37 27.71 17.59 | 3146 | 255 | 322 P H
BLE 2487.04 46.06 -7.94 54 32.21 27.72 17.59 | 3146 | 255 | 322 A | H
cH9 2326.16 54.12 -19.88 74 41.23 27.11 17.31 | 3153 | 370 | 270 P |V
2440MHz
2386.48 45.52 -8.48 54 32.33 27.28 17.42 | 31.51 370 | 270 AV
* 2440 100.36 - - 86.87 27.46 17.5 31.47 | 370 | 270 P |V
* 2440 99.56 - - 86.07 27.46 17.5 3147 | 370 | 270 AV
2491.68 54.89 -19.11 74 41 27.75 17.6 31.46 | 370 | 270 P |V
2487.28 46.16 -7.84 54 32.31 27.72 1759 | 3146 | 370 | 270 AV
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2480 103.39 - - 89.59 27.68 17.58 | 31.46 100 322 P H
2480 102.18 - - 88.38 27.68 17.58 | 31.46 100 322 A H
2483.6 60.38 -13.62 74 46.56 27.7 17.58 | 31.46 100 322 P H
BLE
2483.64 46.9 =71 54 33.08 27.7 17.58 | 31.46 100 322 A H
CH 39
2480 100.95 - - 87.15 27.68 17.58 | 31.46 | 400 273 P \Y,
2480MHz
2480 99.37 - - 85.57 27.68 17.58 | 31.46 | 400 273 A \Y,
2484.32 58.64 -15.36 74 44.82 27.7 17.58 | 31.46 | 400 273 P \Y,
2484.52 46.87 -7.13 54 33.04 27.7 17.59 | 31.46 | 400 273 A \Y,
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)
BLE Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |[Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBuV/Im)| (dB) [(dBuV/im)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
BLE 4804 41.75 -32.25 74 65.63 32.43 11.57 | 67.88 - - P H
CH 00
4804 41.74 -32.26 74 65.62 32.43 11.57 | 67.88 - - P \Y,
2402MHz
4880 41.14 -32.86 74 64.76 32.73 11.57 | 67.92 - - P H
BLE
7320 45.11 -28.89 74 61.26 36.82 14.1 67.07 - - P H
CH19
4880 40.59 -33.41 74 64.21 32.73 11.57 | 67.92 - - P \Y,
2440MHz
7320 44.45 -29.55 74 60.6 36.82 14.1 67.07 - - P \Y,
4960 41.12 -32.88 74 64.52 33.08 11.58 | 68.06 - - P H
BLE
7440 43.71 -30.29 74 60.41 36.33 14.2 67.23 - - P H
CH 39
4960 42.03 -31.97 74 65.43 33.08 11.58 | 68.06 - - P \Y,
2480MHz
7440 44.89 -29.11 74 61.59 36.33 14.2 67.23 - - P \Y,
1. No other spurious found.
2. Allresults are PASS against Peak and Average limit line.
Remark
3. The emission position marked as “-” means no suspected emission found and emission level has at least 6dB margin

against limit or noise floor only.
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Emission above 18GHz

2.4GHz BLE (SHF)

BLE Note | Frequency Level |Margin Limit Read | Antenna | Path |Preamp| Ant | Table |[Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpVim)| (dB) [(dBpV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A) (H/V)
21458 37.8 -36.2 74 38.67 37.98 13.6 52.45 - - P H
2.4GHz
23243 38.85 -35.15 74 37.68 38.68 14.76 | 52.27 - - P H
BLE
SHF 18490 37.51 -36.49 74 40.93 37.61 12.01 53.04 - - P \Y,
23614 39.24 -34.76 74 37.97 38.55 15.04 | 52.32 - - P \Y,
1. No other spurious found.
2. Allresults are PASS against limit line.
Remark
3. The emission position marked as “-” means no suspected emission found and emission level has at least 6dB margin
against limit or noise floor only.
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Emission below 1GHz

2.4GHz BLE (LF)

BLE Note | Frequency Level |Margin Limit Read | Antenna | Path |Preamp| Ant | Table |[Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpVim)| (dB) [(dBpV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A) (H/V)
30.97 2213 -17.87 40 29.23 24 .41 0.92 3243 - - P H
556.71 25.59 -20.41 46 28.31 26.07 3.83 32.62 - - P H
622.67 27.55 -18.45 46 29.94 26.16 4.06 32.61 - - P H
741.01 29.16 -16.84 46 29.08 27.92 4.59 32.43 - - P H
863.23 31.39 -14.61 46 29.28 29.1 4.88 31.87 - - P H
2.4GHz
940.83 31.99 -14.01 46 27.71 30.53 5.04 31.29 - - P H
BLE
30.97 22.06 -17.94 40 29.16 24.41 0.92 32.43 - - P \Y,
LF
506.27 24.53 -21.47 46 29.61 23.83 3.68 32.59 - - P \Y,
572.23 27.3 -18.7 46 30.16 25.86 3.89 32.61 - - P \Y,
759.44 29.58 -16.42 46 29.14 28.19 4.63 32.38 - - P \Y,
827.34 30.01 -15.99 46 29.15 28.19 4.75 32.08 - - P \Y,
901.06 31.62 -14.38 46 29.13 29.2 4.9 31.61 - - P \Y,
1. No other spurious found.
2. All results are PASS against limit line.
Remark
3. The emission position marked as “-” means no suspected emission found and emission level has at least 6dB margin

against limit or noise floor only.
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<2Mbps>
2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)
BLE Note | Frequency Level |Margin Limit Read | Antenna | Path |Preamp| Ant | Table |[Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBuV/m)| (dB) [(dBuV/im)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
2327.64 54.56 -19.44 74 41.67 27.11 17.31 31.53 | 257 | 324 P H
2371.005 48.36 -5.64 54 35.28 27.21 17.39 | 3152 | 257 | 324 A H
* 2402 103.16 - - 89.83 27.38 17.44 | 3149 | 257 | 324 P H
BLE * 2402 100.09 - - 86.76 27.38 17.44 | 31.49 | 257 | 324 A H
CH 00 2375.625 54.54 -19.46 74 41.43 27.23 17.4 3152 | 383 | 264 P \Y,
2402MHz
2380.455 48.49 -5.51 54 35.35 27.25 17.41 | 3152 | 383 | 264 A |V
* 2402 100.05 - - 86.72 27.38 1744 | 3149 | 383 | 264 P \Y,
* 2402 98.12 - - 84.79 27.38 1744 | 3149 | 383 | 264 A |V
2360.4 54.79 -19.21 74 41.79 27.16 17.37 | 3153 | 256 | 318 P H
2383.6 48.33 -5.67 54 35.17 27.26 17.41 | 31.51 256 | 318 A H
* 2440 103.78 - - 90.29 27.46 17.5 3147 | 256 | 318 P H
* 2440 101.73 - - 88.24 27.46 17.5 3147 | 256 | 318 A H
2490.64 54.62 -19.38 74 40.74 27.74 17.6 3146 | 256 | 318 P H
BLE 2498.4 49.2 -4.8 54 35.23 27.81 17.61 | 3145 | 256 | 318 A H
cH19 2387.6 54.35 -19.65 74 41.15 27.28 17.42 31.5 370 | 268 P \Y,
2440MHz
2385.84 48.32 -5.68 54 35.14 27.27 17.42 | 31.51 370 | 268 A |V
* 2440 99.87 - - 86.38 27.46 17.5 3147 | 370 | 268 P \Y,
* 2440 97.83 - - 84.34 27.46 17.5 3147 | 370 | 268 A |V
2483.6 55.09 -18.91 74 41.27 27.7 17.58 | 31.46 | 370 | 268 P \Y,
2499.12 49.02 -4.98 54 35.05 27.81 17.61 | 3145 | 370 | 268 AV
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* 2480 103.47 - - 89.67 27.68 1758 | 31.46 | 278 321 P H
* 2480 100.96 - - 87.16 27.68 17.58 | 31.46 | 278 321 A H
2483.6 61.38 -12.62 74 47.56 27.7 1758 | 31.46 | 278 321 P H
BLE
2483.52 50.87 -3.13 54 37.05 27.7 17.58 | 31.46 | 278 321 A H
CH 39
* 2480 99.99 - - 86.19 27.68 17.58 | 31.46 | 400 274 P \%
2480MHz
* 2480 97.25 - - 83.45 27.68 17.58 | 31.46 | 400 274 A \Y,
2484 58.07 -15.93 74 44.25 27.7 17.58 | 31.46 | 400 274 P \Y,
2483.56 49.86 -4.14 54 36.04 27.7 17.58 | 31.46 | 400 274 A \%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)
BLE Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |[Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBuV/Im)| (dB) [(dBuV/im)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
BLE 4804 41.33 -32.67 74 65.21 32.43 11.57 | 67.88 - - P H
CH 00
4804 40.88 -33.12 74 64.76 32.43 11.57 | 67.88 - - P \Y,
2402MHz
4880 42.58 -31.42 74 66.2 32.73 11.57 | 67.92 - - P H
BLE
7320 44.99 -29.01 74 61.14 36.82 14.1 67.07 - - P H
CH19
4880 41.6 -32.4 74 65.22 32.73 11.57 | 67.92 - - P \Y,
2440MHz
7320 44.49 -29.51 74 60.64 36.82 14.1 67.07 - - P \Y,
4960 41.45 -32.55 74 64.85 33.08 11.58 | 68.06 - - P H
BLE
7440 43.67 -30.33 74 60.37 36.33 14.2 67.23 - - P H
CH 39
4960 40.67 -33.33 74 64.07 33.08 11.58 | 68.06 - - P \Y,
2480MHz
7440 43.78 -30.22 74 60.48 36.33 14.2 67.23 - - P \Y,
1. No other spurious found.
2. Allresults are PASS against Peak and Average limit line.
Remark
3. The emission position marked as “-” means no suspected emission found and emission level has at least 6dB margin

against limit or noise floor only.
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Emission above 18GHz

2.4GHz BLE (SHF)

BLE Note | Frequency Level |Margin Limit Read | Antenna | Path |Preamp| Ant | Table |[Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpVim)| (dB) [(dBpV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A) (H/V)
22823 38.23 -35.77 74 37.47 38.53 14.45 | 52.22 - - P H
2.4GHz
23614 39.49 -34.51 74 38.22 38.55 15.04 | 52.32 - - P H
BLE
SHF 20037 37.93 -36.07 74 40.86 37.55 12.94 | 53.42 - - P \Y,
23152 38.84 -35.16 74 37.75 38.65 14.7 52.26 - - P \Y,
1. No other spurious found.
2. Allresults are PASS against limit line.
Remark
3. The emission position marked as “-” means no suspected emission found and emission level has at least 6dB margin
against limit or noise floor only.
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FCC RADIO TEST REPORT

Report No. : FR220714001B

Emission below 1GHz

2.4GHz BLE (LF)

BLE Note | Frequency Level |Margin| Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpVim)| (dB) [(dBpV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A) (H/V)
30 21.83 -18.17 40 28.55 24.8 0.91 3243 - - P H
551.86 26.41 -19.59 46 29.59 25.62 3.82 32.62 - - P H
622.67 27.13 -18.87 46 29.52 26.16 4.06 32.61 - - P H
766.23 30.22 -15.78 46 29.78 28.18 4.62 32.36 - - P H
862.26 31.04 -14.96 46 28.94 29.1 4.87 31.87 - - P H
2.4GHz
946.65 33.04 -12.96 46 28.49 30.73 5.07 31.25 - - P H
BLE
31.94 21.59 -18.41 40 29.15 23.93 0.94 32.43 - - P \Y,
LF
582.9 26.24 -19.76 46 29.21 25.74 3.91 32.62 - - P \Y,
642.07 27.47 -18.53 46 29.43 26.5 4.14 32.6 - - P \Y,
771.08 30.25 -15.75 46 29.89 28.08 4.62 32.34 - - P \Y,
886.51 31.49 -14.51 46 29.32 29 4.89 31.72 - - P \Y,
952.47 32.48 -13.52 46 27.73 30.85 5.1 31.2 - - P \Y,
1. No other spurious found.
2. All results are PASS against limit line.
Remark
3. The emission position marked as “-” means no suspected emission found and emission level has at least 6dB margin

against limit or noise floor only.

TEL : 408 9043300

Page Number

: B10 of B22




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR220714001B

<Right>
<1Mbps>
2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)
BLE Note | Frequency Level Margin Limit Read | Antenna | Path |Preamp| Ant | Table |[Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpuV/im)| (dB) [(dBpV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) (deg)|(P/A)|(H/V)
2365.86 54.47 -19.53 74 41.43 27.18 17.38 | 3152 | 299 | 218 P H
2382.975 45.54 -8.46 54 32.38 27.26 17.41 | 31.51 299 | 218 A H
* 2402 101.98 - - 88.65 27.38 1744 | 3149 | 299 | 218 P H
BLE * 2402 101.18 - - 87.85 27.38 1744 | 3149 | 299 | 218 A H
CH 00 2350.11 54.83 -19.17 74 41.89 27.11 17.35 | 3152 | 384 | 264 P \Y,
2402MHz
2388.33 45.42 -8.58 54 32.22 27.28 17.42 31.5 384 | 264 A |V
* 2402 98.39 - - 85.06 27.38 1744 | 3149 | 384 | 264 P \Y,
* 2402 97.69 - - 84.36 27.38 1744 | 3149 | 384 | 264 A |V
2356.4 54.02 -19.98 74 41.05 27.14 17.36 | 3153 | 326 | 219 P H
2380.4 45.54 -8.46 54 324 27.25 1741 | 3152 | 326 | 219 A H
* 2440 101.62 - - 88.13 27.46 17.5 3147 | 326 | 219 P H
* 2440 100.68 - - 87.19 27.46 17.5 3147 | 326 | 219 A H
2490.32 54.65 -19.35 74 40.79 27.73 17.59 | 31.46 | 326 | 219 P H
BLE 2499.44 46.3 1.7 54 32.33 27.81 17.61 | 3145 | 326 | 219 A H
cH19 2349.04 54.3 -19.7 74 41.36 27.11 17.35 | 31.52 | 370 | 274 P \Y,
2440MHz
2388.72 45.53 -8.47 54 32.33 27.28 17.42 31.5 370 | 274 A |V
* 2440 98.18 - - 84.69 27.46 17.5 3147 | 370 | 274 P \Y,
* 2440 97.27 - - 83.78 27.46 17.5 3147 | 370 | 274 A |V
2498.96 55.38 -18.62 74 41.41 27.81 17.61 3145 | 370 | 274 P \Y,
2487.2 46.29 -7.71 54 32.44 27.72 17.59 | 31.46 | 370 | 274 AV
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* 2480 100.07 - - 86.27 27.68 17.58 | 31.46 100 | 220 P H
* 2480 99.31 - - 85.51 27.68 17.58 | 31.46 100 | 220 A H
2483.8 57.62 -16.38 74 43.8 27.7 17.58 | 31.46 100 | 220 P H
BLE
2485.92 46.34 -7.66 54 325 27.71 17.59 | 31.46 100 | 220 A H
CH 39
* 2480 96.27 - - 82.47 27.68 17.58 | 31.46 | 355 | 296 P \Y,
2480MHz
* 2480 95.27 - - 81.47 27.68 1758 | 31.46 | 355 | 296 A \Y,
2484.84 55.87 -18.13 74 42.04 27.7 1759 | 3146 | 355 | 296 P \Y,
2483.76 46.31 -7.69 54 32.49 27.7 17.58 | 31.46 | 355 | 296 A \Y,
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR220714001B

2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)
BLE Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |[Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBuV/Im)| (dB) [(dBuV/im)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
BLE 4804 41.49 -32.51 74 65.37 32.43 11.57 | 67.88 - - P H
CH 00
4804 41.64 -32.36 74 65.52 32.43 11.57 | 67.88 - - P \Y,
2402MHz
4880 40.61 -33.39 74 64.23 32.73 11.57 | 67.92 - - P H
BLE
7320 44.22 -29.78 74 60.37 36.82 14.1 67.07 - - P H
CH19
4880 41.61 -32.39 74 65.23 32.73 11.57 | 67.92 - - P \Y,
2440MHz
7320 44.47 -29.53 74 60.62 36.82 14.1 67.07 - - P \Y,
4960 40.71 -33.29 74 64.11 33.08 11.58 | 68.06 - - P H
BLE
7440 44.24 -29.76 74 60.94 36.33 14.2 67.23 - - P H
CH 39
4960 40.98 -33.02 74 64.38 33.08 11.58 | 68.06 - - P \Y,
2480MHz
7440 43.96 -30.04 74 60.66 36.33 14.2 67.23 - - P \Y,
1. No other spurious found.
2. Allresults are PASS against Peak and Average limit line.
Remark
3. The emission position marked as “-” means no suspected emission found and emission level has at least 6dB margin

against limit or noise floor only.

TEL : 408 9043300

Page Number

: B13 of B22




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR220714001B

Emission above 18GHz

2.4GHz BLE (SHF)
BLE Note | Frequency Level |Margin Limit Read | Antenna | Path |Preamp| Ant | Table |[Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpVim)| (dB) [(dBpV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A) (H/V)
20380 37.74 -36.26 74 40.21 37.62 13.1 53.19 - - P H
2.4GHz
23376 39.09 -34.91 74 37.85 38.69 14.86 | 52.31 - - P H
BLE
SHF 21717 37.58 -36.42 74 38.25 37.98 13.72 | 52.37 - - P \Y,
24125 39.26 -34.74 74 37.75 38.54 15.39 | 52.42 - - P \Y,
1. No other spurious found.
2. Allresults are PASS against limit line.
Remark

against limit or noise floor only.

The emission position marked as “-” means no suspected emission found and emission level has at least 6dB margin
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Report No. : FR220714001B

Emission below 1GHz

2.4GHz BLE (LF)

BLE Note | Frequency Level |Margin| Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpVim)| (dB) [(dBpV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) | (deg) |(P/A) (H/V)
30.97 22.69 -17.31 40 29.79 24 .41 0.92 3243 - - P H
561.56 26.67 -19.33 46 29.26 26.17 3.85 32.61 - - P H
628.49 27.92 -18.08 46 30.06 26.37 4.09 32.6 - - P H
774.96 30.87 -15.13 46 30.56 28 4.63 32.32 - - P H
870.99 31.39 -14.61 46 29.22 29.1 4.89 31.82 - - P H
2.4GHz
943.74 33.08 -12.92 46 28.64 30.65 5.06 31.27 - - P H
BLE
30 21.75 -18.25 40 28.47 24.8 0.91 3243 - - P \Y,
LF
488.81 24 .46 -21.54 46 29.73 23.68 3.62 32.57 - - P \Y,
594.54 26.74 -19.26 46 29.8 25.61 3.95 32.62 - - P \Y,
660.5 27.99 -18.01 46 30.05 26.3 4.22 32.58 - - P \Y,
769.14 30.31 -15.69 46 29.9 28.12 4.63 32.34 - - P \Y,
939.86 33.3 -12.7 46 29.07 30.49 5.04 31.3 - - P \Y,
1. No other spurious found.
2. All results are PASS against limit line.
Remark
3. The emission position marked as “-” means no suspected emission found and emission level has at least 6dB margin

against limit or noise floor only.
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR220714001B

<2Mbps>
2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)
BLE Note | Frequency Level |Margin Limit Read | Antenna | Path |Preamp| Ant | Table |[Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.

(MHz) (dBuV/m)| (dB) [(dBuV/im)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
2381.4 55.51 -18.49 74 42.36 27.26 17.41 31.52 | 300 | 214 P H
2372.79 48.34 -5.66 54 35.25 27.21 17.4 3152 | 300 | 214 A H
* 2402 102.17 - - 88.84 27.38 17.44 | 3149 | 300 | 214 P H
BLE * 2402 100.64 - - 87.31 27.38 17.44 | 3149 | 300 | 214 A H
CH 00 2349.9 54.42 -19.58 74 41.48 27.11 17.35 | 3152 | 385 | 273 P \Y,

2402MHz
2357.565 48.45 -5.55 54 35.46 27.15 17.37 | 3153 | 385 | 273 A |V
* 2402 98.66 - - 85.33 27.38 1744 | 3149 | 385 | 273 P \Y,
* 2402 97.34 - - 84.01 27.38 17.44 | 3149 | 385 | 273 A |V
2320.88 53.97 -20.03 74 41.11 27.09 17.3 3153 | 326 | 216 P H
2385.04 48.39 -5.61 54 35.21 27.27 17.42 | 31.51 326 | 216 A H
* 2440 101.8 - - 88.31 27.46 17.5 3147 | 326 | 216 P H
* 2440 100.66 - - 87.17 27.46 17.5 3147 | 326 | 216 A H
2486.32 54.92 -19.08 74 41.08 27.71 17.59 | 3146 | 326 | 216 P H
BLE 2497.92 49.08 -4.92 54 35.12 27.8 17.61 | 3145 | 326 | 216 A H
cH19 2358.96 54.43 -19.57 74 41.44 27.15 17.37 | 31.53 | 371 276 P \Y,
2440MHz
2387.6 48.2 -5.8 54 35 27.28 17.42 31.5 371 276 A |V
* 2440 98.23 - - 84.74 27.46 17.5 31.47 | 371 276 P \Y,
* 2440 96.77 - - 83.28 27.46 17.5 31.47 | 371 276 A |V
2491.68 54.81 -19.19 74 40.92 27.75 17.6 31.46 | 371 276 P \Y,
2499.44 49.34 -4.66 54 35.37 27.81 17.61 | 31.45 | 371 276 AV
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* 2480 101.49 - - 87.69 27.68 1758 | 31.46 | 284 216 P H
* 2480 98.78 - - 84.98 27.68 17.58 | 31.46 | 284 216 A H
2483.56 59.49 -14.51 74 45.67 27.7 1758 | 31.46 | 284 216 P H
BLE
2483.88 49.97 -4.03 54 36.15 27.7 17.58 | 31.46 | 284 216 A H
CH 39
* 2480 97.99 - - 84.19 27.68 17.58 | 31.46 | 400 274 P \%
2480MHz
* 2480 96.1 - - 82.3 27.68 17.58 | 31.46 | 400 274 A \Y,
2484 56.27 -17.73 74 42.45 27.7 17.58 | 31.46 | 400 274 P \Y,
2483.56 49.86 -4.14 54 36.04 27.7 17.58 | 31.46 | 400 274 A \%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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FCC RADIO TEST REPORT

Report No. : FR220714001B

2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)
BLE Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |[Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBuV/Im)| (dB) [(dBuV/im)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
BLE 4804 41.24 -32.76 74 65.12 32.43 11.57 | 67.88 - - P H
CH 00
4804 41.89 -32.11 74 65.77 32.43 11.57 | 67.88 - - P \Y,
2402MHz
4880 40.89 -33.11 74 64.51 32.73 11.57 | 67.92 - - P H
BLE
7320 43.91 -30.09 74 60.06 36.82 14.1 67.07 - - P H
CH19
4880 41.39 -32.61 74 65.01 32.73 11.57 | 67.92 - - P \Y,
2440MHz
7320 44.64 -29.36 74 60.79 36.82 14.1 67.07 - - P \Y,
4960 41.39 -32.61 74 64.79 33.08 11.58 | 68.06 - - P H
BLE
7440 44,15 -29.85 74 60.85 36.33 14.2 67.23 - - P H
CH 39
4960 40.74 -33.26 74 64.14 33.08 11.58 | 68.06 - - P \Y,
2480MHz
7440 44.08 -29.92 74 60.78 36.33 14.2 67.23 - - P \Y,
1. No other spurious found.
2. Allresults are PASS against Peak and Average limit line.
Remark
3. The emission position marked as “-” means no suspected emission found and emission level has at least 6dB margin

against limit or noise floor only.
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Emission above 18GHz

2.4GHz BLE (SHF)
BLE Note | Frequency Level |Margin Limit Read | Antenna | Path |Preamp| Ant | Table |[Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpVim)| (dB) [(dBpV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A) (H/V)
22802 38.04 -35.96 74 37.31 38.52 14.44 | 52.23 - - P H
2.4GHz
24286 39 -35 74 37.42 38.57 15.47 | 52.46 - - P H
BLE
SHF 20114 38.66 -35.34 74 41.5 37.56 12.97 | 53.37 - - P \Y,
23775 38.99 -35.01 74 37.67 38.5 15.15 | 52.33 - - P \Y,
1. No other spurious found.
2. Allresults are PASS against limit line.
Remark

against limit or noise floor only.

3. The emission position marked as “-” means no suspected emission found and emission level has at least 6dB margin
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Emission below 1GHz

2.4GHz BLE (LF)

BLE Note | Frequency Level |Margin| Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpVim)| (dB) [(dBpV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A) (H/V)
30.97 22.48 -17.52 40 29.58 24 .41 0.92 3243 - - P H
509.18 25.9 -20.1 46 30.92 23.88 3.69 32.59 - - P H
666.32 27.6 -18.4 46 29.66 26.27 4.25 32.58 - - P H
764.29 29.97 -16.03 46 29.5 28.2 4.63 32.36 - - P H
860.32 31.72 -14.28 46 29.63 29.1 4.87 31.88 - - P H
2.4GHz
944.71 32.76 -13.24 46 28.27 30.69 5.06 31.26 - - P H
BLE
30.97 21.8 -18.2 40 28.9 24.41 0.92 3243 - - P \Y,
LF
105.66 21.62 -21.88 43.5 35.71 16.57 1.75 32.41 - - P \Y,
648.86 27.41 -18.59 46 29.33 26.5 417 32.59 - - P \Y,
764.29 30.2 -15.8 46 29.73 28.2 4.63 32.36 - - P \Y,
880.69 31.65 -14.35 46 29.52 29 4.89 31.76 - - P \Y,
950.53 32.82 -13.18 46 28.15 30.81 5.08 31.22 - - P \Y,
1. No other spurious found.
2. All results are PASS against limit line.
Remark
3. The emission position marked as “-” means no suspected emission found and emission level has at least 6dB margin

against limit or noise floor only.
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Note symbol

Fundamental Frequency which can be ignored. However, the level of any unwanted emissions

shall not exceed the level of the fundamental frequency.

! Test result is over limit line.

P/A | Peak or Average

H/V Horizontal or Vertical
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A calculation example for radiated spurious emission is shown as below:

BLE Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |[Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBuV/m)| (dB) |(dBuV/m) (dBpV) (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)/(HIV)
BLE 2390 5545 |-1855| 74 5451 | 3222 | 458 | 3586 103 308 | P | H
CH 00
2402MHz 2390 4354 |-1046 54 426 | 3222 | 458 | 3586 | 103 | 308 | A | H
1. Path Loss(dB) = Cable loss(dB) + Filter loss(dB) + Attenuator loss(dB)
2. Level(dBuV/m) =
Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
3. Over Limit(dB) = Level(dBuV/m) — Limit Line(dBuV/m)
For Peak Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 54.51(dBuV) — 35.86 (dB)
= 55.45 (dBuV/m)
2. Margin (dB)
= Level(dBpV/m) — Limit Line(dBuV/m)
= 55.45(dBuV/m) — 74(dBuV/m)
=-18.55(dB)
For Average Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 42.6(dBuV) — 35.86 (dB)
= 43.54 (dBuV/m)
2. Margin (dB)
= Level(dBpV/m) — Limit Line(dBuV/m)
= 43.54(dBuV/m) — 54(dBuV/m)
= -10.46(dB)
Both peak and average measured complies with the limit line, so test result is “PASS”.
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Appendix C. Radiated Spurious Emission Plots

Temperature : 22.2~243°C

Test Engineer : Daniel Lee
Relative Humidity : (46.8~50.7%

Note symbol

-L Low channel location

-R High channel location
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<Left>
<1Mbps>

2.4GHz 2400~2483.5MHz

BLE (Band Edge @ 3m)

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH00 2402MHz

Horizontal

Fundamental

Peak

1 (@Buvim)

Date: 2022-10.05.

1200)
110

310 2520, 240, 2360. 2580,

Frequency (MHz)

Site 03CH02-CA

Condition  :PEAK_BE_74 3m HORN_02113_220622 HORTZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

2400,

el (dBuVim)

Date: 2022-10-06

PERK 74

v ———
e Ll

000 300 1500 4700, 1900 2100 2300 2500

Site
Conditi

Frequency (MHz)
:03CH02-CA

ion  :PEAK_74 3m HORN_02113_220622 HORTZONTAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

2700, 0

Avg.

1 (@BuVim)

Date: 2022-10.06.

310 2320, 240, 2360, 2380,

Froquency (MHz)

Site +03CH02-CA

Condition : AV6_BE_54 3m HORN_02113_220622 HORIZONTAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

2400,

el 4BV

Date: 20221006

AVG 54

Site
Condition

300, 1500 1700, 1900 2100 2300, 2500
Froquency (MiHz)

+03CH02-CA

: AV6_54 3m HORN_02113_220622 HORIZONTAL

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

2700, 3000
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FCC RADIO TEST REPORT

Repo

rt No. : FR220714001B

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH00 2402MHz

Vertical

Fundamental

Peak

1 (@BuVim) Date: 202210.06.

ol ]

site
Conditi

310 2320, 240,

2360, 2360, 2400, 215
Frequency (Miz)

03CH02-CA
ion  :PEAK_BE_74 3m HORN_02113_220622 VERTICAL

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

evel @BuVim)

Date: 20221006

PEAK 74

S -
50,0t

S FwE——

000 300, 1500, 700 1500 2100 2300,
Frequency (MHz)
site +03CH02-CA
Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL
+RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

2500 2700, 3000

Avg

1 @BuVim) Date: 2022-10.06.

310

site
Condition

220, 240, 2360, 2380, 2400, 215
Frequency (Miz)

+03CH02-CA

: AV6_BE_54 3m HORN_02113_220622 VERTICAL

+RBW:1000.000KHzZ VBW:3000.000KHz SWT:Auto

) (@Buvim)

Date: 20221006

LY FE NP SRS £

000 300, 1500, 700 1%00. 2100 2300,
Frequency (MiHz)
:03CH02-CA
Condition * AV6_54 3m HORN_02113_220622 VERTICAL
+ RBW:1000.000KHZ VBW:3000.000KHz SWT:Auto

2500 2700, 3000

TEL : 408 9043300

Page Number
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR220714001B

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH19 2440MHz - L

Horizontal

Fundamental

el (@BuVIm)

Date: 202210.06

Avg.

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

RBW:1000.000KHz VBW:3000000KHz SWT:Auto

b

oy - 809 PEAK 74
s 4 = i —
o
Condition  :PEAK_BE_74 3m HORN_02113_220622 HORTZONTAL Condition PEAK_74 3m HORN_02113_220622 HORTZONTAL

ot ssoR NS Do S A AT
Peak

o [— —
"
40, R =
Condition : AV6_BE_54 3m HORN_02113_220622 HORIZONTAL Condition /AV6_54 3m HORN_02113_220622 HORIZONTAL

TEL : 408 9043300

Page Number

: C4 of C53



SPORTON LAB.

FCC RADIO TEST REPORT

Report No

. : FR220714001B

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH19 2440MHz - R

Avg.

+RBW:1000.000KHzZ VBW:3000.000KHz SWT:Auto

Horizontal Fundamental

T

oyl

1woq

00 [PEAK_BE_74

] =

wd VAR

50,0 ‘

s

Condition PEAK_BE_74 3m HORN_02113_220622 HORIZONTAL

O30k VBRSO St
Peak Left blank

P

120q

wod I

FE—

- .

40.0) o B

s

2

Conditi : AV6_BE_54 3m HORN_02113_220622 HORIZONTAL

Left blank

TEL : 408 9043300

Page Number
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SPORTON LAB.

FCC RADIO TEST REPORT

Repo

rt No. : FR220714001B

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH19 2440MHz - L

Vertical

Fundamental

Avg.

+RBW:1000.000KHzZ VBW:3000.000KHz SWT:Auto

o
)
50.0 e sn.nwwwma—mmwww«wwmw - -
o
Condition  :PEAK_BE_74 3m HORN_02113_220622 VERTICAL Condition  : PEAK_74 3m HORN_02113_220622 VERTICAL
RO I000000kz VEVESGOD GO0k s WT e Rawr 000500k VW 30000000H: ST Ao
Peak
100.0| 100.0| 1
s
400 i 400 e e e
o
o
(Condition : AV6_BE_54 3m HORN_02113_220622 VERTICAL Condition

V6_54 3m HORN_02113_220622 VERTICAL
+ RBW:1000.000KHZ VBW:3000.000KHz SWT:Auto

TEL : 408 9043300

Page Number
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swanronas. FCC RADIO TEST REPORT Report No. : FR220714001B

BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH19 2440MHz - R

Vertical Fundamental

Date: 2022.10.06.

1300)
1200)
110

1000)
809 PEAK_BE 74

709 JI
SO B G R P S

500
400
300
200
109
a0 240, aedo a0 zae0 24, 2400, w0, B0
Frequency (Wiz)
site 03CH02-CA

Condition  : PEAK_BE_74 3m HORN_02113_220622 VERTICAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak Left blank

Date: 2022-10.06.

"
900) \
s00)
700

i
I VROV SUSEGH NUUSOR U M

420 2430 2440, 250, 2460, 210, 2480, 2450, 250
Frequency (Miz)
site +03CH02-CA
Condition : AV6_BE_54 3m HORN_02113_220622 VERTICAL
+RBW:1000.000KHzZ VBW:3000.000KHz SWT:Auto

Avg. Left blank

TEL : 408 9043300 Page Number : C7 of C53



swanronas. FCC RADIO TEST REPORT Report No. : FR220714001B

BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH39 2480MHz

Horizontal Fundamental

1 (@BuVim) Date: 2022-10.06.

ovel @Buvim) Dates 20221006
1300 1300
1200 1200
100 o] .
1000 1000
200 509
809 PEAK_BE 74| 809 PEAK 74
700 70
500 60
[PPSR PR B RV A L S VO PO SO O RS s B |
s00) [ DU v
00 400
300 300
200 209
100 109
60 2463 2455 24672468 2471 T 4652451 2453 24552457, 2500 G0 W00 00 w00 1800 7o 200 2500 700, 000
Freauency (Wiz) Frequency (Hz)
site 03CHo2-CA site :03CHO2-CA

Condition  : PEAK_BE_74 3m HORN_02113_220622 HORIZONTAL

Condition  :PEAK_74 3m HORN_02113_220622 HORIZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak

s 20721006 i baes 0221006
1300 1300
1200 1200
09 o
1009 - 1000] 1
s0d s0q
s 500
700 00
o0 ZARAY A5 09 e
soof | 4 ]
s
200 y
200 200
100 100
o0 22805 2T 20T o T zies A 2500 ooo oo, fen o Teen ioo e 20 zoe s
Treavencs i Freaiency i)
site -03cHo2-CA 03cHo2-CA
Condition : AV6_BE_54 3m HORN_02113_220622 HORIZONTAL Condition : AV6_54 3m HORN_02113_220622 HORIZONTAL

+RBW:1000.000KHzZ VBW:3000.000KHz SWT:Auto + RBW:1000.000KHZ VBW:3000.000KHz SWT:Auto

Avg.

TEL : 408 9043300 Page Number : C8 of C53



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR220714001B

BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
100.0| 100.0| 1
po
00 [PEAK_BE 74| 800 PEAK 74
60.0| 1 60.0|
e 2 YSRGS SV AU P SO ISVIN IyeR Wwvews wowes) | S S
o o Y R S
]
Condition PEAK_BE_74 3m HORN_02113_220622 VERTICAL Condition  : PEAK_74 3m HORN_02113_220622 VERTICAL
oW 00000007 VBVESGIR 00k T e R 1000 o0k VW 300000004 SWT Ao
100.0| 100.0{ 1
p
600 VG BE b4 c00) AVG 54
a0 T 40.0| IS IR RIS TS ML ——
-
2.,.,
Condition : AV6_BE_54 3m HORN_02113_220622 VERTICAL Condition : AV6_54 3m HORN_02113_220622 VERTICAL
R0 0K V30005004 SWT At R0 B0 VW 33000006 12 T At

TEL : 408 9043300

Page Number
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swanronas. FCC RADIO TEST REPORT Report No. : FR220714001B

2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)

BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m
BLE CHO00 2402MHz
Horizontal Vertical
0d
1wog
o
800 PEAK 74, £00) PEAK 74
600 AVG_54' 60.0) AVG_54|
e S e
v ) i e ot
g
Site 03CHO2-CA Site :03CHO2-CA
Condition PEAK_74 3m HORN_02113_220622 HORIZONTAL Condition PEAK_74 3m HORN_02113_220622 VERTICAL
Detector Peak Detector : Peak
Peak
Avg.
s0q
o
wd
600 VG54 09 AVG 54|
s
40,0 e B0.0f ,VA.MWA———"——'—”—*M’—J’
2
Site 03CHO2-CA Site :03CHO2-CA
Condition ‘AV6_54 3m HORN_02113_220622 HORIZONTAL Condition  : AV6_54 3m HORN_02113_220622 VERTICAL
Detector  : Average Detector  : Average
Avg.

TEL : 408 9043300 Page Number : C10 of C53



swanronas. FCC RADIO TEST REPORT

Report No. : FR220714001B

BLE

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BLE CH19 2440MHz

Horizontal

Vertical

Peak

Avg.

1 (@BuVim)

Date: 2022-10.07 evel (@8

Date: 2022.10.07

PERK 74 809

PERK 74|

VG54 609

VG 54

e e P s | saq)

000,

PEAK_74 3m HORN_02113_220622 HORIZONTAL

o

ey

70000, 12000 74000, 6000, 18000 000
Frequency (MiHz)

70000, 12000, 14000, 6000, 16000
Frequency (MHz)
site 03CH02-CA

Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL
Detector  :Peak

Avg.

Date: 20221007 evel (@8

Date: 2022-1007

1300
1200
o)
1000
904
w0
700

w5 s00)

s00]

300)
200)
100

7700 17730, 17750. 17770, 17790, 17810, 17830. 17850, 17 7700 17730 17750, 17770, 17790, 17870, 17830, 17850, 17670, 17890, 17910, 17930, 17950, 17570, 13000
Frequency (Miz) Frequency (MHz)

AV6_54 3m HORN_02113_220622 HORIZONTAL

/570, 17890, 17910, 17930, 17950, 17970, _ 18000

+03CH02-CA
Condition  : AV6_54 3m HORN_02113_220622 VERTICAL
Detector  : Average

TEL : 408 9043300

Page Number : C11 of C53



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR220714001B

BLE

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BLE CH39 2480MHz

Horizontal

Vertical

1 (@BuVim) Date: 2022-10.07

Avg.

7700 17730, 17750. 17770, 17790, 17810, 17830. 17850,
Freque

site 03CHO:

7
rency (Mz)
2-C:

A
Condition  : AVG_54 3m HORN_02113_220622 HORIZONTAL
Defector  : Average

ovel dBuvim) Date: 20224007
1300 1300
1200 1200
100 o]
1000 1000
a00 504
00 PERK 74] w00 PERK 74]
700 70
o0 WG 609 )
509 PR BT ———— 509 2 e
Bttt . o
00} e 400 ]
300 300
20| 204
100 109
00 o won.  foo00.__ a0 vANn 16000 18000 00 S0 oo oo o w4000 fe000. 7000
Frequency (WH:) Frequency (MHz)
site 03CHo2-CA site 03CHo2-CA
Condition  :PEAK_74 3m HORN_02113_220622 HORIZONTAL Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL
Defector  :Peak Defector  : Peak
) @Buvim) Date: 20221007 ovel 4By Oate: 20224007
1300 1300
1200 1200
1100 1100
1000 1000
s00) 904
500 40
700 700
o G54 0o )
s00) 50
.
100 w
300 300
200 200
100 109
570, 17690, 17910, 77930, 7950, 17370, 13000

7700 17730 17750, 17770, 17790, 17870, 17830, 17850, 17670, 17890, 17910, 17930, 17950, 17970, 1
Frequency (MHz)

+03CH02-CA
Condition  : AV6_54 3m HORN_02113_220622 VERTICAL
Detector  : Average

TEL : 408 9043300

Page Number
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swanronas. FCC RADIO TEST REPORT

Emission above 18GHz

2.4GHz BLE (SHF @ 1m)

BLE

2.4GHz 2400~2483.5MHz

BLE SHF

Horizontal

Peak

Avg.

Date: 2022-10-07

PERK 74

AVG 54

20000, 21000, 22000. 23000, 24000, 25000

2-C/
PEAK_74 Im SHF_HORN_842_220816 HORTZONTAL

Frequency (MHz)

Report No. : FR220714001B

1300
1200
o)
1000
90
80

700
600]

s00]
400

300
200)
100]

Site

Condition
Defector  :Peal

TEL : 408 9043300

2-CA
PEAK_74 Im SHF_HORN_842_220816 VERTICAL

Page Number



swanronas. FCC RADIO TEST REPORT

Report No. : FR220714001B

Emission below 1GHz

2.4GHz BLE (LF)

BLE 2.4GHz 2400~2483.5MHz

BLE LF

Horizontal

Vertical

A (@BuVim) Date: 2022-10.07

Site 03CH02-CA
Condition  : QP 3m BILOG_50392_220711 HORTZONTAL
Detector  :Peak

QP/
Peak

Date: 2022:1007

00—

P

L

286/ 3 =
2 it

229 e
azafy M
\ -
14l
51
o w0 o w0 A0 &0 w0 700 6% 0

=

¥
00

Site
ondition

:03CH02-CA
C QP 3m BILOG_50392_220711 VERTICAL
Detector  :Peak

Frequency (MHz)

TEL : 408 9043300

Page Number : C14 of C53



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR220714001B

<2Mbps>

2.4GHz 2400~2483.5MHz

BLE (Band Edge @ 3m)

BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
g
s
809 809 PERK 74
o0 . Wd o0l .
s o SO S OO S oo oo s e o
v
PR~ e
Site 03CHO2-CA Site. :03CHO2-CA
Condition PEAK_BE_74 3m HORN_02113_220622 HORIZONTAL Condition PEAK_74 3m HORN_02113_220622 HORIZONTAL
REWLTONI000H2 VOW 300000012 WAt RO I000000KLH2 VBW-3090 000K SWTAuto
0q
"
50.0/ - 50.0(
- — P ———
s
"
site 03002.A site o3cHoz.cA
Condition : AV6_BE_54 3m HORN_02113_220622 HORIZONTAL Condition : AV6_54 3m HORN_02113_220622 HORIZONTAL
ROWHOGR 00Kz VB 3000000k W Tt RBWELO0D000K 2 VOW-S00000KH SWT-Auto

TEL : 408 9043300

Page Number
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swanronas. FCC RADIO TEST REPORT Report No. : FR220714001B

BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH00 2402MHz

Vertical Fundamental

1 (@BuVim) Date: 202210.06. evel @BuVim) Date: 2022-10.06
1300) 1300
1200) 1200
110 0|
1000) 1000
900) 90|
800) 800) SRR
709 700]
s00) . s00)
PO —— ]

s bt o bt et o ettt e i s et
500 s 00|
400) 400
300 300]
200) 200)
109 100]

310 2320, 240, 2360, 2360, 2400, 215 000 300, T500. 1700, 1300 2100 2300 2600. 2700, 3000

Frequency (Miz) Frequency (MHz)

site 03CH02-CA site +03CH02-CA
Condition  : PEAK_BE_74 3m HORN_02113_220622 VERTICAL

Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto +RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak

1 @BuVim)

Date: 2022-10.06. evel (@8 Date: 2022-1006
1300) 1300

1200) 1200

1104 0|

1000) 1000

90.0) A %0.0|

s00) s00)

700 700)

s00) s00) WEE

500 T X

_— —

400)

300

200) 200)

109 100

310 2320, 240, 2360, 2380, 2400, 215 000 300, 1500, 1700, 1500 2100 2300, 2600. 2700, 3000
Frequency (Miz) Frequency (MHz)

site +03CH02-CA :03CHO02-CA
Condition : AV6_BE_54 3m HORN_02113_220622 VERTICAL Condition V6_54 3m HORN_02113_220622 VERTICAL

+RBW:1000.000KHzZ VBW:3000.000KHz SWT:Auto +RBW:1000.000KHZ VBW:3000.000KHzZ SWT:Auto

Avg

TEL : 408 9043300 Page Number : C16 of C53



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR220714001B

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH19 2440MHz - L

Horizontal

Fundamental

Peak

el (@BuVIm) Date: 202210.06

site

10 2340, 2560, 2560, 240, 2420, 2840, 2450, 2470
Froquoncy (MHz)
03CHO2-CA

Condition  : PEAK_BE_74 3m HORN_02113_220622 HORTZONTAL

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

1 (4Buvim) Date: 2022-1006
1300]

1200)

1100

1000

909

800 PERK 74
700

609

SR VRTINS s S T
[P MRV SRR ———

a0
300
200
100

000 0. 1500 4700 1900 2100 7300 2500 2700,

Froquency (Mz)

si 03CHO2-CA

Condition  : PEAK_74 3m HORN_02113_220622 HORTZONTAL
RBW:1000.000KHz VBW:3000000KHz SWT:Auto

Avg.

vel @BuVim)

Date: 202210.06

site
Condition

240, 2560, 2360, 2400 220, 2840, 2460, 2470
Frequency (MHz)

:03CH02-CA

+ AV6_BE_54 3m HORN_02113_220622 HORTZONTAL

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

1 (dBuVim)

Date: 2022.10.06

P S P B

000 T300. 1500 4700 1900 7100 2300 2500 2700,
Frequency (MiHz)
site 03CHO2-CA
Condition AV6_54 3m HORN_02113_220622 HORTZONTAL
RBW:1000.000KHz VBW:3000000KHz SWT:Auto

TEL : 408 9043300

Page Number
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No

. : FR220714001B

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH19 2440MHz - R

Horizontal

Fundamental

Date: 2022.10.06.

PEAK_BE 74

Avg.

509 7
D g I wes e S
400)
300
200)
109
420 2430 2440, 250, 2460, 210, 2480, 2450, 0
Frequency (Miz)
site +03CH02-CA
Condition : AV6_BE_54 3m HORN_02113_220622 HORIZONTAL

+RBW:1000.000KHzZ VBW:3000.000KHz SWT:Auto

R
500
400)
300
200)
109
420 2430, 2840, 250, 2460, 2. 2850, 249, 250
Frequency (Miz)
site 03CH02-CA
Condition  : PEAK_BE_74 3m HORN_02113_220622 HORIZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Date: 2022-10.06.
1300)
1200)
1104
1000)

Left blank

TEL : 408 9043300
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR220714001B

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH19 2440MHz - L

Vertical

Fundamental

Peak

1 (@BuVim) Date: 202210.06

310 2340, 2360, 2360, 0.
Frequency (MHz)

2420, 2440, 2460, 2470

site 03CH02-CA
Condition  : PEAK_BE_74 3m HORN_02113_220622 VERTICAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

evel @BuVim)

Date: 20221006

PEAK 74

syt
500 s i A

IR ———

400
304
200
100
000 0. 500 700 1900 2100 2300 2600 2700, 000
Frequency (MHz)
site $03CH02-CA

Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL
+RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Avg.

1 (@BuVim) Date: 2022-10.06.

310 2340, 2360, 2380, 2400, 2420, 2440, 2460, 2470
Frequency (Miz)
site +03CH02-CA
Condition : AV6_BE_54 3m HORN_02113_220622 VERTICAL
+RBW:1000.000KHzZ VBW:3000.000KHz SWT:Auto

) (@Buvim)

Date: 20221006

VG54

POV VU -
T N DU DU

000 300, 1500, 1700, 1500 2100 2300 2500
Frequency (MiHz)
:03CH02-CA
Condition * AV6_54 3m HORN_02113_220622 VERTICAL
+ RBW:1000.000KHZ VBW:3000.000KHz SWT:Auto

2700, 3000

TEL : 408 9043300
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No

. : FR220714001B

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH19 2440MHz - R

Vertical

Fundamental

Peak

Date: 2022.10.06.

/ PEAK BE 74
|
b
A e e mo——e!
"
"
Condition PEAK_BE_74 3m HORN_02113_220622 VERTICAL

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Left blank

Avg.

Date: 2022-10.06.

o — BSNS S
300
200)
109
420 2430 2440, 250, 2460, 210, 2480, 2450, 2500
Frequency (Miz)
site +03CH02-CA
Condition : AV6_BE_54 3m HORN_02113_220622 VERTICAL

+RBW:1000.000KHzZ VBW:3000.000KHz SWT:Auto

Left blank

TEL : 408 9043300
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swanronas. FCC RADIO TEST REPORT Report No. : FR220714001B

BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH39 2480MHz

Horizontal Fundamental

00 [PEAK BE_74 800 PEAK 74,
700 MN/ 700]
wd
W‘JMMWM MM~WWMW sn.nﬁMMWMMWWMMMWMWMMWM
s
Condition PEAK_BE_74 3m HORN_02113_220622 HORIZONTAL Condition  :PEAK_74 3m HORN_02113_220622 HORIZONTAL
O30k VBRSO St RO IOOD0E VPW RO D0ORHE SWTATo
Peak
100.0| 100.0| 1
i
“y AVG_BE_b4| Lo AVG_54
L e e e T T e e e B R B S it A
s
2
Condition : AV6_BE_54 3m HORN_02113_220622 HORIZONTAL Condition : AV6_54 3m HORN_02113_220622 HORIZONTAL
ROWFLO0D 000k VO A000D00K 1 WA

+ RBW:1000.000KHZ VBW:3000.000KHz SWT:Auto

Avg.

TEL : 408 9043300 Page Number 1 C21 of C53



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR220714001B

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH39 2480MHz

Vertical

Fundamental

1 (@BuVim)

Date: 2022.10.05

Avg.

+RBW:1000.000KHzZ VBW:3000.000KHz SWT:Auto

100.0| 100.0| 1
i
00 / [PEAK BE_74 800 PEAK 74
700 ; 700/
spgfe b tsecdinec] 50.0{uss bt s st g
s
Condition PEAK_BE_74 3m HORN_02113_220622 VERTICAL Condition  : PEAK_74 3m HORN_02113_220622 VERTICAL
RSO3 000K VBRSO S S ROAROOD0Z VPR 00ORHz ST
Peak
i
a00[ T et
s y
2
Condition : AV6_BE_54 3m HORN_02113_220622 VERTICAL Condition 1 AV6_54 3m HORN_02113_220622 VERTICAL

+ RBW:1000.000KHZ VBW:3000.000KHz SWT:Auto

TEL : 408 9043300
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swanronas. FCC RADIO TEST REPORT Report No. : FR220714001B

2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)

BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m
0d
1wog
o
800 PEAK 74, £00) PEAK 74
600 AVG_54’ 60.0) AVG_54|
50.0 T S W s0.0 et o |
. pr—r— S P —— s —
400, R Y SEST S S
g
Site 03CHO2-CA Site :03CHO2-CA
Condition PEAK_74 3m HORN_02113_220622 HORIZONTAL Condition PEAK_74 3m HORN_02113_220622 VERTICAL
Detector Peak Detector : Peak
s0q
o
wd
600 VG54 09 AVG 54|
s
2
Site 03CHO2-CA Site :03CHO2-CA
Condition ‘AV6_54 3m HORN_02113_220622 HORIZONTAL Condition  : AV6_54 3m HORN_02113_220622 VERTICAL
Detector  : Average Detector  : Average
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Report No. : FR220714001B

BLE

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BLE CH19 2440MHz
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Vertical

Peak
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1 (@BuVim)

Date: 2022:10.07

PERK 74

VG54

P R e e S
ke

000 5000, 000, 70000, g
Frequency (MiHz)
site 03CH02-CA

Condition  :PEAK_74 3m HORN_02113_220622 HORIZONTAL
Defector  :Peak

2000, 74000, 6000, 18000

evel @BuVim)

Date: 2022.10.07
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Condition

PERK 74|

VG 54

fisise=s:
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Detector  :Peak

:PEAK_74 3m HORN_02113_220622 VERTICAL
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Condition  : AV6_54 3m HORN_02113_220622 HORIZONTAL

Detector  : Average

18000

evel (@8
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1300
1200
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1000
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w0
700
60

VG 54
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300)
200)
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Detector  : Average

: AV6_54 3m HORN_02113_220622 VERTICAL
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BLE

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BLE CH39 2480MHz

Horizontal

Vertical

1 (@BuVim) Date: 2022-10.07

Avg.

evel @BuVim) Date: 2022-10.07
1300 1300
1200) 1200
1109 0|
1000 1000
900 90|
809 PERK 74 809 PEAK 74|
709 700]
600 VG54 609 VG 54
9 T P TP S e 509) B RSN
400) e o) et
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200 200)
100] 100
000 5000, 000, 70000, 12000 74000, 6000, 18000 000 5000, 5000, 70000, 12000, 14000, 6000, 16000
Frequency (MiHz) Frequency (MHz)
site 03CH02-CA site 03CH02-CA
Condition  :PEAK_74 3m HORN_02113_220622 HORIZONTAL Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL
Defector  :Peak Detector  :Peak
A (@BuVim) Date: 20221007 evel (@8 Date: 2022-1007
1300 1300
1200 1200
110 0|
1000 1000
900 900
800 s00)
700 700)
600 VG54 609 VG 54
50| s00]
300 300)
200) 200)
100] 100
7700 17730, 17750. 17770, 17790, 17810, 17830. 17850, 17870, 17890, 17910, 17930, 17950, 17970, 18000 7700 17730 17750, 17770, 1790, 17870, 17830, 17850, 17670, 17890, 17910, 17930, 17950, 17570, 18000
Frequency (Miz) Frequency (MHz)
site 03CH02-CA +03CH02-CA
Condition  : AV6_54 3m HORN_02113_220622 HORLZONTAL Condition  : AV6_54 3m HORN_02113_220622 VERTICAL
Defector  : Average

Detector  : Average
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Emission above 18GHz

2.4GHz BLE (SHF @ 1m)

BLE 2.4GHz 2400~2483.5MHz
BLE SHF
Vertical
PEAK 74, £00)
AVG 54 09
2-C/ Site. 2-CA
PEAK_74 1m SHF_HORN_842_220816 HORIZONTAL Condition PEAK_74 1m SHF_HORN_842_220816 VERTICAL
Detector : Peal
Peak
Avg.
Page Number
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Report No. : FR220714001B

Emission below 1GHz

2.4GHz BLE (LF)

BLE

2.4GHz 2400~2483.5MHz

BLE LF

Horizontal

Vertical

QP/
Peak

Date: 2022-10.07 el (dBuVim)

Date: 2022:1007

73|
6.
62|
514
514

451]

a00—1
343

5]

2 3 ; 7 f 286 2 = 4
— et o e W,«»
g | I WW j

Site
Condition
Detector

00 20 300, 400 500 600,
Frequency (MH)
03CH02-CA
QP 3m BILOG_50392_220711 HORTZONTAL
Peak

0 0. 200 300,

Site :03CH02-CA
Condition
Defector ~ :Peal

ED 00,
Frequency (MHz)

QP 3m BILOG_50392_220711 VERTICAL
k

S0 1000
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swanronas. FCC RADIO TEST REPORT Report No. : FR220714001B

<Right>
<1Mbps>

2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)

BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
) aBovim bat: 20721005 e o) Date 20221006
1300 1300
1200 120
104 o)
1000 f 1000
%00 a0l
809 809 PERK 74
709 704
o0 o0l
PRNROY o mrvsms—
500 e O D O SO AU SO = L
109 104
209 304
200 200
100 104
S0 % 40 7560 7580 7400 7its Gl o0 1o oo 10 0L B0n 200 270 0
reuency (k) Freauency (b}
Site 03CHO2-CA Site. :03CHO2-CA
Condition PEAK_BE_74 3m HORN_02113_220622 HORIZONTAL Condition PEAK_74 3m HORN_02113_220622 HORIZONTAL
RBW:1000000KHz VBW:3000.000KHz SWT:Auto  RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
) 8oy Date: 20721005 e @By Date: 20221006
1300 1300
1200 120
104 o)
1000 1004
%00 a0
a0 504
700 704
a0 o0l ]
500 . s0q)
b B B B B |
400 800 .yt s o e e
209 200
200 200
100 10
S0 7320 B0 7560, 760 0 7s oo o0 fe0 oo 1o 2oL B6 06 2700 000
Frouency (k) Froquancy (i)
site :03CHO2-CA Site :03CH02-CA
Condition : AV6_BE_54 3m HORN_02113_220622 HORIZONTAL Condition : AV6_54 3m HORN_02113_220622 HORIZONTAL
 RBW:1000.000KHz VBW:3000000KHz SWT:Auto  RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
po
ad , I I ——
o S S S O e =, o
]
Condition PEAK_BE_74 3m HORN_02113_220622 VERTICAL Condition  : PEAK_74 3m HORN_02113_220622 VERTICAL
oW 00000007 VBVESGIR 00k T e R 1000 o0k VW 300000004 SWT Ao
p
80.0| | 80.0|
a |
40.0] - YY) S VRN ANIPII SHATSE BRI st ia st s Sy
-
2.,.,
Condition : AV6_BE_54 3m HORN_02113_220622 VERTICAL Condition : AV6_54 3m HORN_02113_220622 VERTICAL
R0 0K V30005004 SWT At R0 B0 VW 33000006 12 T At
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH19 2440MHz - L

Horizontal Fundamental

el (@BuVIm) Date: 202210.06 1 @BuVim) Date: 2022.1006
1300) 1300
1200) 1200
109 09|
1000) 1000]
900 90|
809 809 PEAK 74
700 700]
by . ”'/ o T O I taacalie i s
509 50,0t
400) 400)
300 300]
200) 200
100 100
10 2340, 2360, 2560, 240, 2420, 2840, 2450, 2470 000 T30 1500, 1700, 700, 2600, 2700, 000
Froquoncy (MHz)

To00. 2100,
Froquency (Mz)
ite £03CHO2-CA

Condition  : PEAK_BE_74 3m HORN_02113_220622 HORTZONTAL

site CHO2-CA
Condition  : PEAK_74 3m HORN_02113_220622 HORTZONTAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

RBW:1000.000KHz VBW:3000000KHz SWT:Auto

Peak

vel (GBuVIm) 1 (dBuVim) Date: 20221006
1300) 1300
1200) 1200]
109 00|
1000) 1000|
900 90|
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700 700]
600) s00] o
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10 2540, 260, 2380, 2400, 2420, 2840, 000 T300. 1500 4700 1900 7100 2300 2500 2700, 3000
Froquency (Miz) Frequency (MiHz)
site $03CHO2-CA site 03CHO2-CA
Condition AV6_BE_54 3m HORN_02113_220622 HORTZONTAL Condition AV6_54 3m HORN_02113_220622 HORTZONTAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

RBW:1000.000KHz VBW:3000000KHz SWT:Auto

Avg.
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BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH19 2440MHz - R

Avg.

+RBW:1000.000KHzZ VBW:3000.000KHz SWT:Auto

"
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o BVARN
"
"
Condition PEAK_BE_74 3m HORN_02113_220622 HORIZONTAL
I e e

"
"

M
609 G _BE 5
500, M
400 =
o
"
Conditi : AV6_BE_54 3m HORN_02113_220622 HORIZONTAL

Left blank
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
100.0| 100.0| 1
po
ad
e
50.0] / 50.0} MWMMMW‘MWWWW
]
Condition PEAK_BE_74 3m HORN_02113_220622 VERTICAL Condition  : PEAK_74 3m HORN_02113_220622 VERTICAL
oW 00000007 VBVESGIR 00k T e R 1000 o0k VW 300000004 SWT Ao
p
i S ——
40.0) 40.0{_ it e AT
-
2.,.,
Condition : AV6_BE_54 3m HORN_02113_220622 VERTICAL Condition : AV6_54 3m HORN_02113_220622 VERTICAL
R0 0K V30005004 SWT At R0 B0 VW 33000006 12 T At
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH19 2440MHz - R

Vertical Fundamental

Date: 2022.10.06.

900)
809 PEAK_BE 74

oy [\ ,

420 2430, 2840, 250, 2460, 2. 2850, 240, 2500
Frequency (Miz)

site 03CH02-CA

Condition  : PEAK_BE_74 3m HORN_02113_220622 VERTICAL

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak Left blank

Date: 2022-10.06.

420 2430 2440, 250, 0. 210, 2480, 2450, 250
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site +03CH02-CA

Condition : AV6_BE_54 3m HORN_02113_220622 VERTICAL

+RBW:1000.000KHzZ VBW:3000.000KHz SWT:Auto

Avg. Left blank
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH39 2480MHz

Horizontal Fundamental
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40.0) 1 80.0]_ ok ettt
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virom o Ve 0e o S

+ RBW:1000.000KHZ VBW:3000.000KHz SWT:Auto

Avg.
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
-
00 [PEAK_BE 74| 800 PEAK 74
9 o \‘~L o9 s
509 T 50,0 oAb b
]
Condition PEAK_BE_74 3m HORN_02113_220622 VERTICAL Condition  : PEAK_74 3m HORN_02113_220622 VERTICAL
oW 00D 000ke VEWESO00 O WA RBWT000000K 2 VoW 000000k 4 SWT Ao
-
50.0) _/ 1 50,0
400 T T T T JTY: R N———— R
-
d
Condition : AV6_BE_54 3m HORN_02113_220622 VERTICAL Condition : AV6_54 3m HORN_02113_220622 VERTICAL
R0 0K V30005004 SWT At R0 B0 VW 33000006 12 T At
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2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)

BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m

o
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st ke i
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Y

40.0| e 1 B e e e s e I
s
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Condition ‘AV6_54 3m HORN_02113_220622 HORIZONTAL Condition  : AV6_54 3m HORN_02113_220622 VERTICAL

Detector  : Average Detector  : Average
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BLE

2.4GHz 2400~2483.5MHz Harmonic @ 3m
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sttt
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1 T D VOO ST S S et
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Condition  : AV6_54 3m HORN_02113_220622 VERTICAL
Detector  : Average
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BLE

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BLE CH39 2480MHz

Horizontal

Vertical

Avg.

A (@Buvim) Date: 2022:10.07 evel (Buvim) Date: 2022:10.07
1300] 1300)
1209 1200)
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700 700
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500 2 S 509 2 B e e peo
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Freauency (MH2) Frequency (Miz)
site 03CH02-CA site 03CH02-CA
Condition  :PEAK_74 3m HORN_02113_220622 HORIZONTAL Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL
Detector  : Peak Detector  :Peak
1 (dBuvim) Date: 2022-10.07 evel (dBu Date: 2022:1007
1300] 1300)
1200] 1200)
1100 100
1000] 1000]
900 900
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700 709
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Frequency (MHz) Frequency (M)
site 03CH02-CA si :03CH02-CA
Condition  : AVG_54 3m HORN_02113_220622 HORIZONTAL Condition  : AVG_54 3m HORN_02113_220622 VERTICAL
Detector  : Average

Detector  : Average
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Emission above 18GHz

2.4GHz BLE (SHF @ 1m)

BLE

2.4GHz 2400~2483.5MHz
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Peak

Avg.
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Emission below 1GHz

2.4GHz BLE (LF)

BLE

2.4GHz 2400~2483.5MHz

BLE LF
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QP/
Peak
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285 > 2 208 4 s H o
it 2 s P
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Site
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Detector
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k

E
Frequency (MHz)
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Detector P
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QP 3m BILOG_50392_220711 VERTICAL
eak
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<2Mbps>

2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)

BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH00 2402MHz

Horizontal Fundamental

A (@BuVim) Date: 2022-10-06 el (dBuVim) Date: 20221006
1309 1300]
1200 1200
100 100
1009 100.0]
90.0) 900
800 e00) PEAK 74,
00 700
600 >y 60.)
oo bt A st

500 50,0 tes ot
400 400
300) 300)
200 200)
100) 100/

310 2320, 2340, 2360 238 2400 215 000 300, 1500 700, 1900 2100 2300 2500, 2700, 0

Frequency (MHz) Frequency (MHz)

Site 03CHO2-CA Site :03CH02-CA

Condition  :PEAK_BE_74 3m HORN_02113_220622 HORTZONTAL

Condition  :PEAK_74 3m HORN_02113_220622 HORTZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak

1 (@Buvim)

j

40.0| s 40,0} et T T T (e B B
Site :03CHO2-CA Site. :03CHO2-CA

Condition : AV6_BE_54 3m HORN_02113_220622 HORIZONTAL Condition : AV6_54 3m HORN_02113_220622 HORTZONTAL

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto + RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Avg.
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