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History of this test report

Report No. Version Description Issue Date
FR1N1011-01B 01 Initial issue of report Nov. 24, 2022
FR1N1011-01B 02 Revise Appendix D and Appendix E Feb. 06, 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
0.47 dB
35 15.247(d) |Radiated Band Edges and Spurious Emission Pass under the limit at
30.970 MHz
- 15.207 AC Conducted Emission Not Required -
3.6 15.203 Antenna Requirement Pass -

Note: Not required means after assessing, test items are not necessary to carry out.

Declaration of Conformity:

1. The test results (PASS/FAIL) with all measurement uncertainty excluded are presented in
accordance with the regulation limits or requirements declared by manufacturers.

It's means measurement values may risk exceeding the limit of regulation standards, if
measurement uncertainty is include in test results.

2. The measurement uncertainty please refer to report “Uncertainty of Evaluation”.

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.

Reviewed by: Avis Chuang
Report Producer: Lucy Wu
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1 General Description
1.1 Product Feature of Equipment Under Test

Bluetooth, Wi-Fi 2.4GHz 802.11b/g/n/ac/ax, Wi-Fi 5GHz 802.11a/n/ac/ax, and Wi-Fi 6GHz
802.11a/n/ac/ax.

Antenna Information
RF Antenna
Antenna . . | Frequency Range | Ant. [Connector Cable Length
Set Chain | Brand | Model | Net Gain (MHZ) Tvne Tvne (mm)
No. (dBi) yp yp
3.53 2.4~2.4835 GHz
3.06 5.15~5.25 GHz
. HONG |260-250 i-pex
A Chain0/1 3.07 5.25~5.35 GHz PIFA 300mm
BO 94 (MHF 4L)
4.81 5.47~5.725 GHz
4.2 5.725~5.850 GHz
5.09 5.850~5.895 GHz
5.14 5.925~6.425 GHz
. HONG |260-250 i-pex
B Chain0/1 5.09 6.425~6.525 GHz PIFA 300mm
BO 83 (MHF 4L)
5.16 6.525~6.875 GHz
5.12 6.875~7.125 GHz
3.22 2.4~2.4835 GHz
3.35 5.15~5.25 GHz
3.42 5.25~5.35 GHz
4.77 5.47~5.725 GHz
HONG |260-250 4.72 5.725~5.850 GHz i-pex
C Chain0/1 Monopole 200mm
BO 84 471 5.850~5.895 GHz (MHF 4L)
4.75 5.925~6.425 GHz
4.29 6.425~6.525 GHz
4.81 6.525~6.875 GHz
4.74 6.875~7.125 GHz

Remark:

1. Ant. 5 means Chain 0 and Ant. 4 means Chain 1.

2. The maximum gain was chosen for test.

3. The EUT's information above is declared by manufacturer. Please refer to Comments and

Explanations in report summary.

1.2 Modification of EUT

No modifications made to the EUT during the testing.

TEL : 886-3-327-0868 Page Number :50f48
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1.3 Testing Location

Test Site Sporton International Inc. Wensan Laboratory

No0.58, Aly. 75, Ln. 564, Wenhua 3rd, Rd., Guishan Dist.,
Taoyuan City 333010, Taiwan (R.O.C.)

TEL: +886-3-327-0868

FAX: +886-3-327-0855

Sporton Site No.

THO5-HY, 03CH15-HY

Test Site Location

Test Site No.

Note: The test site complies with ANSI C63.4 2014 requirement.
FCC designation No.: TW3786

1.4 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 DTS 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 ('I:\;quZ) Channel ('I:\;quz)
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 : 886-3-327-0868 Page Number 1 7 0of 48
FAX : 886-3-327-0855 Issue Date : Feb. 06, 2023

Report Template No.: BU5-FR15CBT4.0 Version 2.4 Report Version 1 02




ssamonas. FCC RADIO TEST REPORT Report No. : FR1IN1011-01B

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).

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 CHOO_2402 MHz_1Mbps
Mode 2: Bluetooth Tx CH19 2440 MHz_1Mbps
Mode 3: Bluetooth Tx CH39_ 2480 MHz_1Mbps
Mode 4: Bluetooth Tx CHOO_2402 MHz_2Mbps
Mode 5: Bluetooth Tx CH19 2440 MHz_2Mbps
Mode 6: Bluetooth Tx CH39_ 2480 MHz_2Mbps

Conducted

Test Cases

Mode 1: Bluetooth Tx CHOO_2402 MHz_1Mbps

Radiated Mode 2: Bluetooth Tx CH19 2440 MHz_1Mbps
Test Cases Mode 3: Bluetooth Tx CH39_ 2480 MHz_1Mbps
Mode 4: Bluetooth Tx CH19 2440 MHz_2Mbps

TEL : 886-3-327-0868 Page Number 1 80f48
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2.3 Connection Diagram of Test System

System BT

Simulator AP router Motebook GPS Station Earphone

Power EUT

Source Notebook
‘ Cradle ‘ Earphone ‘ ‘ iPod WLAN AP Monitor

This example is connection diagram of EUT test configurations.
For detail, please refer to test mode configuration and setup pholographs for each test item.

2.4 Support Unit used in test configuration and system

Item |[Equipment Brand Name|Model Name |FCC ID Data Cable Power Cord
AC I/P:
Unshielded, 1.2 m
1. i '
Notebook Dell Latitude 3400 [N/A N/A DC O/P-
Shielded, 1.8 m
2. |Power Supply GW Instek |GPE-2323 N/A N/A Unshielded, 1.8 m
3. |Fixture Qualcomm |20-33568-H1 |N/A N/A N/A
TEL : 886-3-327-0868 Page Number 1 90f48
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SPORTON LAB.

2.5

2.6

EUT Operation Test Setup

The RF test items, utility “QRCT Ver.4.0.00206.0” 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.

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)

TEL : 886-3-327-0868 Page Number 1 10 of 48
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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.

3.1.2Measuring 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

Spectrum Analyzer EUT
TEL : 886-3-327-0868 Page Number 1 11 of 48
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3.1.5Test Result of 6dB Bandwidth

Please refer to Appendix A.

<Ant. 4>
<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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<Ant. 5>
<1Mbps>
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<2Mbps>
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3.1.6 Test Result of 99% Occupied Bandwidth

Please refer to Appendix A.

<Ant. 4>
<1Mbps>

99% Bandwidth Plot on Channel 00 99% Occupied Bandwidth Plot on Channel 19
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T2 1 2.40252747 GHz -16.10 dém T2 1 2.44052747 GHz -15.93 dém
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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>
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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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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.

3.2.2Measuring 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)

<Ant. 4>
<1Mbps>

PSD 100kHz Plot on Channel 00

PSD 100kHz Plot on Channel 19

Spectrum
Ref Level 30,00 dém  Offset 23.35 dB & RBW 100 kHz
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M1[1] 2.35 dBm| M1[1] 2.63 dBm
2.40201710 GHz| 2.44001400 GHz|
20d 20 di
10 dl 10de
£ _ o I
0dém e =S e 0 dém: — e . m—— -
o] === —
=20 dl -20 di
-30 dB 30 d
g 0
-50 dBm -50 dBirr
-60 dBm -60 dBir
CF 2.402 GHz 1001 pts Span 1.008 MHz CF 2.44 GHz 1001 pts Span 1.002 MHz
)i ] ] i ] ]
OCT.2 Date: 28.0CT.2022 20:54:27
PSD 100kHz Plot on Channel 39 N/A
Spectrum @]
Ref Level 30,00 dém Offset 23,35 dé & RBW 100 kHz
po At 20 B SWT 1ms @ VBW 300 kHz  Mode Sweep
|@ 1Pk Max
M1[1] 2.56 dBm)|
2.48001900 GHz|
20 d
10 dB
M1
. T I
0 dém: —= =
7 S
30— B
208
3048
s
-50 dBm
-60 dBm
CF 2.48 GHz 1001 pts Span 1.002 MHz
( )i ] Gunnl %
Dats: 28.0CT.2022 21:03:18
TEL : 886-3-327-0868 Page Number 1 22 0f 48
FAX : 886-3-327-0855 Issue Date : Feb. 06, 2023
Report Template No.: BU5-FR15CBT4.0 Version 2.4 Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1N1011-01B

<2Mbps>

PSD 100kHz Plot on Channel 00

PSD 100kHz Plot on Channel 19
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<2Mbps>

PSD 100kHz Plot on Channel 00

PSD 100kHz Plot on Channel 19
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3.3.7Test Result of Power Spectral Density Plots (3kHz)
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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 30 dB down from the highest emission level within the

authorized band.

3.4.2Measuring 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

e 2

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 Emission Plots

<Ant. 4>
<1Mbps>

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

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

Spectrum [ spectrum L2
Ref Level 20,00 dBm  Offset 2335 dB & RBW 100 kHz Ref Level 20,00 dém  Offset 23,35 dB & RBW 100 kHz
p= Att 10 dB  SWT 29.7 ms & VBW 300 kHz  Mode Sweep j= Att 10 dB  SWT 230 ms & VBW 300 kHz  Mode Sweep
[@ 1Pk View @ 1Pk View
M1[1] 1.77 dBm)| m1[1] 0.35 dBm)|
2.40420 GHz 2.3900 GHz
10 d M2[1] -47.52 dBm 10 di M2[1] -46.07 dBm)|
2.27380 GHz 15.4740 GHz|
M1
0 dem: dem:
-10dl 0 di
-20dl 0 di
D1 -27 650 dBir D1 -27 650 dBir
-30d 0 df
40 dB o d -
e ‘?\
e i - rie Pt iad -
[ *L..Jm. wil,,u A 1\»}‘”,--“ e Ly e
I CaTRe A s/l nn P T F PPN e N .-60 dam
-70 dBrr -70 dBm
Start 30.0 MHz 501 pts Stop 3.0 GHz Start 2.0 GHz 501 pts Stop 25.0 GHz
- — ———— ) | Sl - — —1 L)
= 0CT .2 1 = 0CT .2 1226

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

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

Spectrum I:I%I':l Spectrum n\?
Ref Level 2000 dém Offset 23,35 dB & RBW 100 kHz Ref Level 2000 dém Offset 23.35 dB & RBW 100 kHz
po At 10 dB  SWT 29.7 ms & VBW 300 kHz  Mode Sweep | Att 10 dB  SWT 230 ms & VBW 300 kHz  Mode Sweep
|@ 1Pk View @ 1Pk View
M1[1] 2.52 dBm)| Mi[1] 1.51 dBm)|
2.43980 GHz| 2.4360 GH2|
10 d mM2[1] -47.04 dBm)| 10 d mM2[1] -45.43 dBm)|
M1 2.30940 GHz| 1 15.7950 GHz
0 dém: D'dan-
-10 di 10 de
-20 d -20 di
1 -27.370 dBm 1 1 -27.370 dBm
30 d Ao
40 d - ~40 di ;
504B T Ho e . . ke ;\!I" W i Ak g . e
S IR S DR TR STV T
St DUV FASEPY WERRTIT AP T ,ff\,«\. ,;JJM o] | il -
cBirt -60 dBirr
=70 dBm -70 dBir
Start 30.0 MHz 501 pts Stop 3.0 GHz Start 2.0 GHz 501 pts Stop 25.0 GHz
w— — * e — *
) ] (X [ )i ] (X
- acT. 2 Dats: 28.0CT.2022 20:54:55
TEL : 886-3-327-0868 Page Number 1 330f48
FAX : 886-3-327-0855 Issue Date : Feb. 06, 2023
Report Template No.: BU5-FR15CBT4.0 Version 2.4 Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1N1011-01B

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 39

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 39

Dpcctrum

[®)

Ref Level 2000 dém Offset 23,35 dB & RBW 100 kHz

Spectrum

Ref Level 2000 dém Offset 23.35 dB & RBW 100 kHz

(=)

po At 10 dB  SWT 29.7 ms & VBW 300 kHz  Mode Sweep | Att 10 dB  SWT 230 ms & VBW 300 kHz  Mode Sweep
|@ 1Pk View @ 1Pk View
M1[1] 2.12 dBm)| Mi[1] 0.94 dBm)|
2.48130 GHz| 2.4820 GH2z|
10 di M2[1] -47.25 dBm 10 df M2[1] -45.45 dBm
M1 2.35090 GHz| ’ 15.4740 GHz
0 dém: 0d8m:
10 28 o
=20 dB 40 di
D1 -27 440 dBm D1 -27 440 dBm
=30 dB =30 dl
40 ¢B — -40 db e
X
o J»J AL | t \H\J"’r‘u COWIPRR WY LON, WWETFIVET o L Reses Ao
AR I s i sy g A s AP i iRl Mpharhogrord b T
g bt Mt ki, uhadbiihie -60 dBm
-70 dBm -70 dBi
Start 30.0 MHz 501 pts Slﬂl:l 3.0 GHz Start 2.0 GHz 501 pts Stop 25.0 GHz
)i J (R ) ) (]
@: 2B.0CT.2022 21:05:38 =] T
TEL : 886-3-327-0868 Page Number 1 34 of 48
FAX : 886-3-327-0855 Issue Date : Feb. 06, 2023
Report Template No.: BU5-FR15CBT4.0 Version 2.4 Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1N1011-01B

<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 o
Ref Level 20,00 dbm  Offset 23,35 08 & RBW 100 kHz Ref Level 20,00 dbm  Offset 23.35 08 & RBW 100 kHz
e au 10de  SWT 25,7 ms @ VBW 300kHz  Mode Sweep o an 10de  SWT 230 ms @ VBW 300kHz Mode Sweep
|@ 1Pk View @ 1Pk View
MIl1] 2.14 dBm| M1 1.95 dBm)
2.40420 GHz| 2.3900 GHz|
10 d mM2[1] -47.81 dBm)| 10 d mM2[1] -45.62 dBm)|
M1 2.27380 GHz| M1 15.8870 GHz
0 dem ol dem
-10 dl ol
20 d 0 ol
D1 -27.690 dBm D1 -27.690 dBm
-30d -bod
-40 dl 0l
1 3
50 d T o dB - ool Wt UL -
Y rhw \.\‘L gt TS e BT LS LTS s S
P N | | i
T AN Vo At At M Bt ot ! et niuicin i i -60 dBir
70 B 70 dBr
Start 30.0 MHz 501 pts Stop 3.0 GHz | ||| Start 2.0 GHz 501 pts Stop 25.0 GHz
- -
@ T . =] T 6

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

Conducted Spurious Emission Plot on

Bluetooth LE 2Mbps GFSK Channel 19

Spectrum

Ref Level 20,00 dém  Offset 23,35 dB & RBW 100 kHz
p= Att 10 dB  SWT 29.7 ms & VBW 300 kHz  Mode Sweep

(=)

Spectrum

Ref Level 20,00 dém  Offset 23,35 dB & RBW 100 kHz

@

j= Att 10 dB  SWT 230 ms & VBW 300 kHz  Mode Sweep
@ 1Pk View @ 1Pk View
M1[1] 2.62 dBm| M1[1] 2.76 dBm
2.43980 GHz| 2.4360 GHz
10 d M2[1] -47.84 dBm 10 di M2[1] -44.70 dBm)|
M1 2.30940 GHz| M1 15.8870 GHz|
T
0 dem: 0|dBm:
-10 dl 10 de
=20 d -20 dl
D1 -27.400 dBm | D1 -27.400 dBm
=30 d 0 d
40 d -40 db =
S04 T P,m - S L K“‘“‘mu‘”‘ M, A el
Y S i PR ST S
b T T N P T rree Lo J'\”-J)‘J'L‘” sl d““‘\ s (1 e N
2 60 dBr
-70 dBm -70 dBi
Start 30.0 MHz 501 pts Stop 3.0 GHz Start 2.0 GHz 501 pts Stop 25.0 GHz
)i ) WannnnD W )i J WannnnD W
= °T. =] T 1
TEL : 886-3-327-0868 Page Number 1 35 0f 48
FAX : 886-3-327-0855 Issue Date : Feb. 06, 2023
Report Template No.: BU5-FR15CBT4.0 Version 2.4 Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1N1011-01B

Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 39

Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 39

DDLE(FLHT\ u%-] Spectrum u%:]
Ref Level 2000 dém Offset 23,35 dB & RBW 100 kHz Ref Level 2000 dém Offset 23.35 dB & RBW 100 kHz
po At 10 dB  SWT 29.7 ms & VBW 300 kHz  Mode Sweep | Att 10 dB  SWT 230 ms & VBW 300 kHz  Mode Sweep
|@ 1Pk View @ 1Pk View
M1[1] 2.5 m Mi[1] 1.39 dBm)|
2 3 Fd 2.4820 GH2z|
10 di M2[1] -49.45 dBm 10 df M2[1] -45.31 dBm
M1 2.60580 GHz| a1 15.8410 GHz
0 dém: 0 [d8m:
10 28 Aoae
-20 db -40 db
D1 -27 480 dBm D1 -27.480 dBm
=30 dB =30 dB
-40 dB -40 dB
50 dB v . F,m - - ol f P phond .
S T T e v
e AP b o s AU e "W“W\hf ~ 'NL’U e ra‘c;-;:m o
-70 dBm -70 dBi
Start 30.0 MHz 501 pts Slﬂl:l 3.0 GHz Start 2.0 GHz 501 pts Stop 25.0 GHz
)i J [T [ )i J [
@: 2B.0CT.2022 21:44:06 Date: T 4
TEL : 886-3-327-0868 Page Number 1 36 of 48
FAX : 886-3-327-0855 Issue Date : Feb. 06, 2023
Report Template No.: BU5-FR15CBT4.0 Version 2.4 Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1N1011-01B

<Ant. 5>
<1Mbps>

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

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

Dpcctrum

=

Ref Level 2000 dém Offset 23,35 dB & RBW 100 kHz

Spectrum 2

Ref Level 2000 dém Offset 23.35 dB & RBW 100 kHz

| Att 10dB  SWT 230 ms & VBW 300 kHz  Mode Sweep

@ 1Pk View

M1l

M2[1]

2.40420 GHZ|
-50.17 dBm|
2.27380 GHz|

1.95 dBm|

1.43 dBm)
2.3900 GHz|
10 df M2[1] -45.84 dBm|
M1 15.8870 GHz

CETEN]

0] dBm:

po At 10dB  SWT 29.7 ms & VBW 300 kHz  Mode Sweep
D00 dBm

D1 -28.000 dBm

;
RN

A AN o At S i

palusinlg

ﬁ S”:TM\_.»—U v

U, S s

-60 dB

-70 dBi

|@ 1Pk View
10 d
0 dém:
-10 dB
.20dB
30 dem—j 22000 d
-40 dB
R e
-70 dBm
Start 30.0 MHz 501 pts

Stop 3.0 GHz

Start 2.0

501 pts Stop 25.0 GHz

)i ) Gannind W

Date: 28.0CT.2022 19350530

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

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

Spectrum

=)

Ref Level 20,00 dém  Offset 23,35 dB & RBW 100 kHz

Spectrum

Ref Level 20,00 dém  Offset 23,35 dB & RBW 100 kHz

&

= Att 10d8  SWT 29.7 ms & VBW 300 kHz  Mode Sweep j= Att 10 dB  SWT 230 ms & VBW 300 kHz  Mode Sweep
@ 1Pk View @ 1Pk View
M1[1] 1.17 dBm| M1[1] 2.20 dBm|
2.43980 GHz| 2.4360 GHz|
10 df m2[1] -19.68 dam| || 10 a m2[1] -46.30 dBm
M1 2.25010 GHz| B 15.8410 GHz|
0 dem: 0|dBm:
-10 dl 10 de
-20d -30d
T D1 -27.740 dBm o d D1 -27.740 dm
-40 d 0 di =
504 k3 . - . S I~ it e preapd
SR AT I LT [P T '
O Rl e e s Lt e ,_,NLLL» S T TIE‘UL;:“" - e
-70 dBm -70 dBi
Start 30.0 MHz 501 pts Stop 3.0 GHz Start 2.0 GHz 501 pts Stop 25.0 GHz
)i ) WannnnD W )i J WannnnD W
@ T 1 T 1
TEL : 886-3-327-0868 Page Number 1 37 of 48
FAX : 886-3-327-0855 Issue Date : Feb. 06, 2023
Report Template No.: BU5-FR15CBT4.0 Version 2.4 Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1N1011-01B

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 39

Conducted Spurious Emission Plot on
Bluetooth LE 1Mbps GFSK Channel 39

DDLE(FLHT\ u%-] Spectrum u%:]
Ref Level 20,00 dém Offset 23,35 dé & RBW 100 kHz Ref Level 20,00 dém Offset 23.35 dB & RBW 100 kHz
o At 10 dB  SWT 20.7 ms @ VBW 300 kHz  Mode Sweep j& ALt 10 dB  SWT 230 ms & VBW 300 kHz  Mode Sweep
|® 1Pk View @ 1Pk View
M1[1] 0.40 dBm)| Mi[1] 1.04 dBm)|
2.48130 GHz| 2.4820 GH2z|
10 d mM2[1] -50.52 dBm| 10 di M2[1] -45.18 dBm)|
2.22640 GHz| 15.5200 GHz|
M1 .
0 dam: 0dem:
- o
5048 doa
30 dBm—| 2L E20 28N e 1 27820 d8
-40 dB 0
50 dB j o de O g e a\nx e g A i, " 4
I L T e L T e )
b Y RN SRV i, KPUTRUI SR ey Fis L BV Ry A :
Frbiigpmmeplainins e sl oot -60 dBr
-70 dBm -70 dBm
Start 30.0 MHz 501 pts Slﬂl:l 3.0 GHz Start 2.0 GHz 501 pts Stop 25.0 GHz
)i ] R T )i ] [
@: 2B8.0CT.2022 19:59:38 =] T 1
TEL : 886-3-327-0868 Page Number 1 38 of 48
FAX : 886-3-327-0855 Issue Date : Feb. 06, 2023
Report Template No.: BU5-FR15CBT4.0 Version 2.4 Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1N1011-01B

<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 o
Ref Level 20,00 dbm  OFfset 23.35 dB = RBW 100 Kz Ref Level 20,00 dbm  OFfset 23.35 06 & RBW 100 Kz
o an 1008 SWT  20.7ms @ VBW 300 kHz Mode Swesp e att 1008 SWT 230 ms @ VBW 300 kHz Mode Sweep
|® 1Pk View @ 1Pk View
Ml 1.63 dBm C3TEN] 1.55 dBm
2.40420 GHz| 2.3900 GH2z|
10 d mM2[1] -51.07 dBm)| 10 d M2[1] -45.07 dBm)|
2.20860 GHz| M1 15.8870 GHz|
0 dem. o dem
104 od
20 dl 0 d
304 D1 -2B8.040 dBm ETT D1 -2B8.040 dBm
40 dl 0 di 1=
o0 M2 Lo i ‘“.r'* {t\‘f“ T T el
J;J e W | SR I VTN P e e
. N PR v I
PR VT TR A v PEYUEL RV PATSISINNY BYSTTSRVIY IR EHYRY L f et B (L P %
At il -60 dBir
70 dBr 70 dBir
Start 30.0 MHz 501 pts Stop 3.0 GHz | | Start 2.0 aHz 501 pts Stop 25.0 GHz
- -
] [ SECEERE ) I ] [ SECEERE )

LOCT.2022 20312343

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

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

Spectrum [@] Spectrum [E]
Ref Level 20,00 dém  Offset 23,35 dB & RBW 100 kHz Ref Level 20,00 dém  Offset 23,35 dB & RBW 100 kHz
p= Att 10 dB  SWT 29.7 ms & VBW 300 kHz  Mode Sweep j= Att 10 dB  SWT 230 ms & VBW 300 kHz  Mode Sweep
@ 1Pk View
Mi[1] 2.31 dBm Mi[1] 1.31 dBm)|
2.43980 GHz| 2.4360 GHz
M2[1] -51.23 dBm 10 di M2[1] -45.56 dBm)|
M1 2.25010 GHz| M1 15.8870 GHz|
dldem
10 de
doa
D1 -27.770 dBm o i D1 -27.770 dBm
o
- 40 db =] - b Mg, g st _— »
o, i » =y PN e 7 il
O B R A A e ‘-f("j“hk ol M‘w Josbab 4] [0 MM wott i
-60 dB
-70 dBi
Start 30.0 MHz 501 pts Stop 3.0 GHz Start 2.0 GHz 501 pts Stop 25.0 GHz
)i J [ )i J [
@ T =] T 4
TEL : 886-3-327-0868 Page Number 1 39 of 48
FAX : 886-3-327-0855 Issue Date : Feb. 06, 2023
Report Template No.: BU5-FR15CBT4.0 Version 2.4 Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1N1011-01B

Conducted Spurious Emission Plot on Conducted Spurious Emission Plot on
Bluetooth LE 2Mbps GFSK Channel 39 Bluetooth LE 2Mbps GFSK Channel 39
Spectrum [@] Spectrum [@
Ref Level 2000 dém Offset 23,35 dB & RBW 100 kHz Ref Level 2000 dém Offset 23.35 dB & RBW 100 kHz
po At 10 dB  SWT 29.7 ms & VBW 300 kHz  Mode Sweep | Att 10 dB  SWT 230 ms & VBW 300 kHz  Mode Sweep
|@ 1Pk View @ 1Pk View
M1[1] ] '),l'(uI‘Hm M1[1] ) '),')'H\\!‘!m
10 d mM2[1] ’h('.i‘;hﬂ;ill/l 10 d mM2[1] -46.31 \\;M:\
M1 2.35090 GHz| 15.8410 GHz
0 dém: 0 |d8m:
10 d 0 di
20 -30 df
o 7m0 oot e
40 d 0 d Uz
s0d o di . < 2y {mm LS TOT LT, "
| RS AT (PR EVPYE v M A
i FRIRT UEN T EU STFIEAINY [Fe oo Mﬂ'qu A g jﬁ EY.;B”'\A A
-70 dBm -70 dBi
Start 30.0 MHz 501 pts Stop 3.0 GHz Start 2.0 GHz 501 pts Stop 25.0 GHz
N J [ )i ) [T
TEL : 886-3-327-0868 Page Number : 40 of 48

FAX : 886-3-327-0855
Report Template No.: BU5-FR15CBT4.0 Version 2.4

Issue Date
Report Version

: Feb. 06, 2023
1 02



ssamonas. FCC RADIO TEST REPORT Report No. : FR1IN1011-01B

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

3.5.2Measuring Instruments

Please refer to the measuring equipment list in this test report.
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3.5.3Test Procedures

1. The testing follows the ANSI C63.10 Section 11.12.2 Antenna-port conducted measurements.

2. Measure the conducted output power (in dBm) using the peak detector.

3. Add the maximum transmit antenna gain (in dBi) to the measured output power level to
determine the EIRP.

4. Add the appropriate maximum ground reflection factor to the EIRP (6 dB for frequencies < 30
MHz; 4.7 dB for frequencies between 30 MHz and 1000 MHz, inclusive; and O dB for
frequencies > 1000 MHz).

5. Convert the resultant EIRP to an equivalent electric field strength using the following
relationship:

E=EIRP -20logd+ 104.8,

where

E is the electric field strength in dBuV/m

EIRP is the equivalent isotropically radiated power in dBm
d is the specified measurement distance in 3m

6. Compare the resultant electric field strength level with the applicable regulatory limit.

7. Corrected Reading for conducted spurious emission: Antenna Factor + Cable Loss + Read
Level = Level

8. Perform the cabinet radiated spurious emission test.

9. 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.

10. 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.

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

12. Corrected Reading for cabinet radiated spurious emission: Antenna Factor + Cable Loss +
Read Level - Preamp Factor = Level

13. 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 “-“.
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14. 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 0 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

15. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being measured;
(2) Set RBW =100 kHz for f < 1 GHz; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold,;
(3) Set RBW =1 MHz, VBW = 3 MHz for f > 1 GHz for peak measurement.
For average measurement:
VBW = 10 Hz, when duty cycle is no less than 98 percent.
VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum
transmission duration over which the transmitter is on and is transmitting at its maximum

power control level for the tested mode of operation.

3.5.4Test Setup

For Conducted Measurement Setup:

Spectrum Analyzer EUT

For radiated test below 30MHz

i | RX Antenna
- 3m -

Metal Full Soldered Ground Plane

= ..

Spectrum Analyzer / Receiver
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For radiated test from 30MHz to 1GHz

RX Antenna

Metal Full Soldered Ground Plane

[

Spectrum Analyzer [ Receiver

For radiated test from 1GHz to 18GHz

i — 3m —_—,

Metal Full Soldered Ground Plane

=

Spectrum Analyzer / Receiver

For radiated test above 18GHz

RX Antenna

Metal Full Soldered Ground Plane

oo
Spectrum Analyzer / Receiver
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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 Conduced Spurious at Band Edges in the Restricted Band

Please refer to Appendix B and C.

3.5.7Test Result of Conduced Spurious Emission in the Restricted Band

Please refer to Appendix B and C.

3.5.8 Test Result of Cabinet Radiated Spurious at Band Edges

Please refer to Appendix D and E.

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

Please refer to Appendix D and E.

3.5.10 Duty Cycle

Please refer to Appendix F.
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SPORTON LAB.

3.6 Antenna Requirements

3.6.1Standard 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

Instrument | Brand Name Model No. Serial No. |Characteristics Cal:)b;etlon Test Date Due Date Remark
Oct. 15, 2022~ Radiation
Loop Antenna TESEQ HLA 6120 31244 9 kHz~30 MHz | Mar. 18, 2022 Nov. 02, 2022 Mar. 17, 2023 (03CH15-HY)
CBL 6111D &
. Oct. 15, 2022~ Radiation
Bilog Antenna TESEQ OOBOON;DOlN-O 41912 & 05 30MHz~1GHz | Feb. 06, 2022 Nov. 02, 2022 Feb. 05, 2023 (03CH15-HY)
. Oct. 15, 2022~ Radiation
Amplifier SONOMA 310N 363440 9kHz~1GHz | Dec. 27, 2021 Nov. 02, 2022 Dec. 26, 2022 (03CH15-HY)
SCHWARZBE Oct. 15, 2022~ Radiation
Horn Antenna cK BBHA 9120 D | 9120D-02294 | 1GHz~18GHz | Jun. 23, 2022 Nov. 02, 2022 Jun. 22, 2023 (03CH15-HY)
SHF-EHF Horn| SCHWARZBE Oct. 15, 2022~ Radiation
Antenna cK BBHA 9170 00993 18GHz~40GHz | Nov. 30, 2021 Nov. 02, 2022 Nov. 29, 2022 (03CH15-HY)
- Oct. 15, 2022~ Radiation
Amplifier EMEC EM1G18G 060837 1GHz~18GHz | Sep. 01, 2022 Nov. 02, 2022 Aug. 31, 2023 (03CH15-HY)
. . Oct. 15, 2022~ Radiation
Preamplifier |EM Electronics EM01G18G 060803 1GHz-18GHz | Dec. 16, 2021 Nov. 02, 2022 Dec. 15, 2022 (03CH15-HY)
. Oct. 15, 2022~ Radiation
Preamplifier EMEC EM18G40G 060802 18-40GHz Mar. 08, 2022 Nov. 02, 2022 Mar. 07, 2023 (03CH15-HY)
EMI Test Keysight | NGO3SBA(MXE) | MY54130085 |20MHz~8.4GHz| Oct. 21, 2021 |0t 19202271 i 5 50, | Radiation
Receiver Oct. 17, 2022 (03CH15-HY
EMI Test . . 18, 2022~ Radiati
°s Keysight | NGO3SA(MXE) | MY54130085 |20MHz~8.4GHz| Oct. 18, 2022 |0t 18202271 (o 5 5gp3 | Radiation
Receiver Oct. 31, 2022 (03CH15-HY
Spectrum . Oct. 15, 2022~ Radiation
Analyzer Keysight N9010 MY54200485 | 10Hz~44GHz | May 07, 2022 Nov. 02, 2022 May 06, 2023 (03CH15-HY)
. Oct. 15, 2022~ Radiation
Antenna Mast ChainTek MBS-520-1 N/A 1m~4m N/A Nov. 02, 2022 N/A (03CH15-HY)
. Oct. 15, 2022~ Radiation
Turn Table ChainTek T-200-S-1 N/A 0~360 Degree N/A Nov. 02, 2022 N/A (03CH15-HY)
E3 Oct. 15, 2022~ Radiation
f Audi RK-000451 N/A N/A ' N/A
Software udx | 5 2009-8-24(k5) 00045 / / Nov. 02, 2022 / (03CH15-HY)
MY36980/4
HUBER + |SUCOFLEX 104, ' Oct. 15, 2022~ Radiation
RF Cable SUHNER 102E MY9838/4PE,5| 30MHz~18G | Nov. 15, 2021 Nov. 02, 2022 Nov. 14, 2022 (03CH15-HY)
08405/2E
HUBER + 804011/2,8040 Oct. 15, 2022~ Radiation
RF Cable SUHNER SUCOFLEX 102 12/2 30MHz-40GHz | Jan. 04, 2022 Nov. 02, 2022 Jan. 03, 2023 (03CH15-HY)
HUBER + Oct. 15, 2022~ Radiation
RF Cable SUHNER SUCOFLEX 104 | MY9837/4PE | 9kHz~30MHz | Mar. 10, 2022 Nov. 02, 2022 Mar. 09, 2023 (03CH15-HY)
Conducted
Hygrometer TECPEL DTM-303A TP201996 N/A Nov. 16, 2021 | Oct. 28, 2022 | Nov. 15, 2022 (THO5-HY)
15100041SNO Conducted
Power Sensor DARE RPR3006W 10 (NO:248) 10MHz~6GHz | Dec. 29, 2021 | Oct. 28, 2022 | Dec. 28, 2022 (THO5-HY)
Signal Rohde & 10Hz - Conducted
FSV40 101905 Aug. 03, 2022 | Oct. 28, 2022 | Aug. 02, 2023
Analyzer Schwarz 40GHz(amp) 19 ¢ uo (THO5-HY)
Spectrum ROHDE & Aug. 23, 2022~ CSE
Analyzer SCHWARZ FSV40 101565 10Hz~40GHz | Dec. 29, 2021 Nov. 05, 2022 Dec. 28, 2022 (THO5-HY)
HUBER + Aug. 23, 2022~ CSE
RF Cable SUHNER SUCOFLEX 104 | MY9837/4PE | 9kHz~30MHz | Mar. 10, 2022 Nov. 05, 2022 Mar. 09, 2023 (THO5-HY)
HUBER + SUCOFLEX Aug. 23, 2022~ CSE
RF Cable SUHNER 126E 0058/126E | 30MHz~18GHz | Dec. 10, 2021 Nov. 05, 2022 Dec. 09, 2022 (THO5-HY)
HUBER + Aug. 23, 2022~ CSE
RF Cable SUHNER SUCOFLEX 102 505134/2 [ 30MHz~40GHz | Feb. 21, 2022 Nov. 05, 2022 Feb. 20, 2023 (THO5-HY)
. L WLKS1200-12S 1.2GHz Low Aug. 23, 2022~ CSE
Filter Wainwright S SN2 Pass Filter Mar. 15, 2022 Nov. 05, 2022 Mar. 14, 2023 (THO5-HY)
. N WHKX12-2700-3 3GHz High Aug. 23, 2022~ CSE
Filter wainwight | 50 18000-605T| NP Pass Filter | MY 242022 1\ 1\ 05, 2022 | MY 232023 | 105 11y
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5 Uncertainty of Evaluation

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

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

6.3dB

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 6000 MHz)

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

4.2dB

Uncertainty of Radiated Emission Measurement (6000 MHz ~ 18000 MHz)

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

5.4dB

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

Measuring Uncertainty for a Level of Confidence 52 dB
of 95% (U = 2Uc(y)) '
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Appendix A. Test Result of Conducted Test Items

Report Number : FR1N1011-01B

Test Engineer: Derek Hsu Temperature: 21~25 °C
Test Date: 2022/10/28 Relative Humidity: 51~54 %
<Ant. 4>
TEST RESULTS DATA
6dB and 99% Occupied Bandwidth
99%
. 6dB BW
Data Freq. | Occupied | 6dB BW - .
Mod. Rate NTY CH. (MH2) BW (MH2) (k}lmlzt) Pass/Fail
(MHz)
BLE [1Mbps| 1 0 2402 1.019 0.672 0.50 Pass
BLE |1Mbps| 1 19 | 2440 1.019 0.668 0.50 Pass
BLE [1Mbps| 1 39 | 2480 1.019 0.668 0.50 Pass
TEST RESULTS DATA
Average Power Table
Average Conducted EIRP EIRP
Mod Data Nt CH Freq. Conducted Power DG Power Power Pass
" | Rate * | (MHz) Power Limit (dBi) (dBm) Limit [Fail
(dBm) (dBm) (dBm)
BLE |1Mbps| 1 0 2402 3.35 30.00 3.53 6.88 36.00 Pass
BLE [1Mbps| 1 19 | 2440 3.45 30.00 3.53 6.98 36.00 Pass
BLE |1Mbps| 1 39 | 2480 3.25 30.00 3.53 6.78 36.00 Pass
TEST RESULTS DATA
Peak Power Density
Data Froq. |Peak PSD|Peak PSD| Pei:‘m'TtSD
Mod. Rate NTY CH. (Mqu-) (dBm (dBm (dBi) (dBm Pass/Fail
/100kHz) | /3kHz) /3kHz)
BLE [1Mbps| 1 0 2402 2.35 -12.01 3.53 8.00 Pass
BLE |1Mbps| 1 19 | 2440 2.63 -11.84 3.53 8.00 Pass
BLE [1Mbps| 1 39 | 2480 2.56 -11.92 3.53 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 (MH2) (k/||n|-1||zt) Pass/Fail
(MHz)
BLE |2Mbps| 1 0 2402 1.998 1.160 0.50 Pass
BLE [2Mbps| 1 19 | 2440 1.998 1.160 0.50 Pass
BLE |2Mbps| 1 39 | 2480 1.998 1.156 0.50 Pass
TEST RESULTS DATA
Average Power Table
Average Conducted EIRP EIRP
Mod Data N CH Freq. Conducted Power DG Power Power Pass
" | Rate * | (MHz) Power Limit (dBi) (dBm) Limit [Fail
(dBm) (dBm) (dBm)
BLE [2Mbps| 1 0 2402 3.25 30.00 3.53 6.78 36.00 Pass
BLE |2Mbps| 1 19 | 2440 3.35 30.00 3.53 6.88 36.00 Pass
BLE [2Mbps| 1 39 | 2480 3.15 30.00 3.53 6.68 36.00 Pass
TEST RESULTS DATA
Peak Power Density
Data Froq. |Peak PSD|Peak PSD| Pei:‘m'TtSD
Mod. Rate NTY CH. (MHC;) (dBm (dBm (dBi) (dBm Pass/Fail
/100kHz) | /3kHz) /3kHz)
BLE |2Mbps| 1 0 2402 2.31 -14.75 3.53 8.00 Pass
BLE [2Mbps| 1 19 | 2440 2.60 -14.50 3.53 8.00 Pass
BLE |2Mbps| 1 39 | 2480 2.52 -14.65 3.53 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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<Ant. 5>
TEST RESULTS DATA
6dB and 99% Occupied Bandwidth
99%
B 6dB BW
Data Freq. | Occupied | 6dB BW - .
Mod. Rate NTY CH. (MH2) BW (MH2) (k}lmlzt) Pass/Fail
(MHz)
BLE [1Mbps| 1 0 2402 1.019 0.672 0.50 Pass
BLE [1Mbps| 1 19 | 2440 1.019 0.668 0.50 Pass
BLE [1Mbps| 1 39 | 2480 1.019 0.666 0.50 Pass
TEST RESULTS DATA
Average Power Table
Average Conducted EIRP EIRP
Mod Data Nt CH Freq. Conducted Power DG Power Power Pass
" | Rate © | (MHz) Power Limit (dBi) (dBm) Limit [Fail
(dBm) (dBm) (dBm)
BLE [1Mbps| 1 0 2402 3.05 30.00 3.53 6.58 36.00 Pass
BLE [1Mbps| 1 19 | 2440 3.15 30.00 3.53 6.68 36.00 Pass
BLE [1Mbps| 1 39 | 2480 2.95 30.00 3.53 6.48 36.00 Pass
TEST RESULTS DATA
Peak Power Density
Data Froq. |Peak PSD|Peak PSD| Pei:‘m'TtSD
Mod. Rate NTY CH. (Mqu-) (dBm (dBm (dBi) (dBm Pass/Fail
/100kHz) | /3kHz) /3KHz)
BLE [1Mbps| 1 0 2402 2.00 -12.39 3.53 8.00 Pass
BLE [1Mbps| 1 19 | 2440 2.26 -12.14 3.53 8.00 Pass
BLE [1Mbps| 1 39 | 2480 2.18 -12.25 3.53 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 (MH2) (k/||n|-1||zt) Pass/Fail
(MHz)
BLE |2Mbps| 1 0 2402 1.998 1.164 0.50 Pass
BLE [2Mbps| 1 19 | 2440 1.998 1.156 0.50 Pass
BLE |2Mbps| 1 39 | 2480 1.998 1.156 0.50 Pass
TEST RESULTS DATA
Average Power Table
Average Conducted EIRP EIRP
Mod Data N CH Freq. Conducted Power DG Power Power Pass
" | Rate * | (MHz) Power Limit (dBi) (dBm) Limit [Fail
(dBm) (dBm) (dBm)
BLE [2Mbps| 1 0 2402 2.95 30.00 3.53 6.48 36.00 Pass
BLE |2Mbps| 1 19 | 2440 3.05 30.00 3.53 6.58 36.00 Pass
BLE [2Mbps| 1 39 | 2480 2.95 30.00 3.53 6.48 36.00 Pass
TEST RESULTS DATA
Peak Power Density
Data Froq. |Peak PSD|Peak PSD| Pei:‘m'TtSD
Mod. Rate NTY CH. (MHC;) (dBm (dBm (dBi) (dBm Pass/Fail
/100kHz) | /3kHz) /3kHz)
BLE |2Mbps| 1 0 2402 1.96 -15.14 3.53 8.00 Pass
BLE [2Mbps| 1 19 | 2440 2.23 -14.88 3.53 8.00 Pass
BLE |2Mbps| 1 39 | 2480 2.19 -14.94 3.53 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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Appendix B. Conducted Spurious Emission

Temperature : 22.7~24.8°C
Test Engineer : Kai Liao and Nick Yu
Relative Humidity : 52~59%
<1Mbps>
2.4GHz 2400~2483.5MHz
BLE (Band Edge)
BLE Note | Frequency Level Over Limit Read | Antenna | Path MIMO Czric:;n Peak
Ant. Limit Line Level Gain Loss | Factor |Factor|Avg.
4 (MHz) (dBm) |(dB)| (dBm) | (dBm) | (dBi) | (dB) | (dB) |(dB) |(P/A)
2325.225 -51.55 |-30.35 -21.2 -56.17 3.53 1.09 0 0 P
BLE
2325.12 -58.24 | -17.04 -41.2 -62.86 3.53 1.09 0 0 A
CH 00
* 2402 8.34 - - 3.64 3.53 1.17 0 0 P
2402MHz
* 2402 6.54 - - 1.84 3.53 1.17 0 0 A
2313.78 -40.47 | -19.27 -21.2 -45.08 3.53 1.08 0 0 P
2313.92 -42.73 -1.53 -41.2 -47.34 3.53 1.08 0 0 A
BLE
* 2440 8.82 - - 4.09 3.53 1.2 0 0 P
CH 19
* 2440 6.06 - - 1.33 3.53 1.2 0 0 A
2440MHz
2484.32 -53.43 | -32.23 -21.2 -58.19 3.53 1.23 0 0 P
2494.89 -65.88 | -24.68 -41.2 -70.65 3.53 1.24 0 0 A
* 2480 8.4 - - 3.64 3.53 1.23 0 0 P
BLE
* 2480 7.42 - - 2.66 3.53 1.23 0 0 A
CH 39
2483.52 -45.68 | -24.48 -21.2 -50.44 3.53 1.23 0 0 P
2480MHz
2483.52 -64.11 | -22.91 -41.2 -68.87 3.53 1.23 0 0 A
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz

BLE (Harmonic)

BLE Note | Frequency Level Over Limit Read | Antenna | Path MIMO Gdric:]L;]n Peak
Ant. Limit Line Level Gain Loss | Factor |Factor|Avg.
4 (MHz) (dBm) | (dB) | (dBm) | (dBm) | (dBi) | (dB) | (dB) |(dB) |(P/A)
2274 -40.7 -19.5 -21.2 -45.28 3.53 1.05 0 0 P
2274 -42.61 -1.41 -41.2 -47.19 3.53 1.05 0 0 A
2532 -41.52 | -20.32 -21.2 -46.29 3.53 1.24 0 0 P
BLE
2532 -43.61 -2.41 -41.2 -48.38 3.53 1.24 0 0 A
CH 00
4804 -66.4 -45.2 -21.2 -71.28 3.53 1.35 0 0 P
2402MHz
6905.2 -62.86 | -41.66 -21.2 -67.89 3.53 15 0 0 P
7206 -68.94 | -47.74 -21.2 -74.06 3.53 1.59 0 0 P
9608 -62.83 | -41.63 -21.2 -68.12 3.53 1.76 0 0 P
2314 -40.42 | -19.22 -21.2 -45.03 3.53 1.08 0 0 P
2314 -42.26 -1.06 -41.2 -46.87 3.53 1.08 0 0 A
2572 -41.62 | -20.42 -21.2 -46.39 3.53 1.24 0 0 P
BLE
2572 -43.54 -2.34 -41.2 -48.31 3.53 1.24 0 0 A
CH 19
4880 -63.28 | -42.08 -21.2 -68.15 3.53 1.34 0 0 P
2440MHz
6905.2 -64.02 | -42.82 -21.2 -69.05 3.53 15 0 0 P
7320 -71.14 | -49.94 -21.2 -76.29 3.53 1.62 0 0 P
9760 -61.9 -40.7 -21.2 -67.17 3.53 1.74 0 0 P
2354 -40.84 | -19.64 -21.2 -45.49 3.53 1.12 0 0 P
2354 -42.84 -1.64 -41.2 -47.49 3.53 1.12 0 0 A
2610 -41.6 -20.4 -21.2 -46.34 3.53 1.21 0 0 P
BLE
2610 -44.16 -2.96 -41.2 -48.9 3.53 121 0 0 A
CH 39
4960 -63.3 -42.1 -21.2 -68.17 3.53 1.34 0 0 P
2480MHz
6905.2 -63.85 | -42.65 -21.2 -68.88 3.53 15 0 0 P
7440 -68.87 -47.67 -21.2 -74.07 3.53 1.67 0 0 P
9920 -58.69 | -37.49 -21.2 -63.93 3.53 1.71 0 0 P
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
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Report No. : FR1IN1011-01B

Emission below 1GHz

2.4GHz BLE (LF)

BLE Note | Frequency Level Over Limit Read | Antenna| Path |MIMO Grounding/Peak
Ant. Limit Line Level Gain Loss |Factor| Factor |Avg.
4 (MHz) (dBm) |(dB) | (dBm) | (dBm) | (dBi) | (dB) |(dB)| (dB) [(P/A)
87.51 -82.28 |-27.08| -55.2 -90.76 3.53 0.25 0 4.7 P
172.02 -81.51 |-29.81| -51.7 -90.11 3.53 0.37 0 47 P
2.4GHz
297.3 -81.58 |-32.38| -49.2 -90.32 3.53 0.51 0 4.7 P
BLE
480.6 -81.71 |-3251| -49.2 -90.56 3.53 0.62 0 47 P
LF
715.8 -66.41 | -17.21| -49.2 -75.5 3.53 0.86 0 4.7 P
944.7 -78.88 |-29.68| -49.2 -88.26 3.53 1.15 0 47 P
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Report No. : FR1IN1011-01B

2.4GHz 2400~2483.5MHz

BLE (Band Edge)

BLE Note | Frequency Level Over Limit Read | Antenna | Path MIMO C:jri%l;n Peak
Ant. Limit Line Level Gain Loss | Factor |Factor|Avg.
5) (MHz) (dBm) |[(dB) | (dBm) (dBm) (dBi) (dB) | (dB) | (dB) |[(P/A)
2325.015 -52.01 |-30.81 -21.2 -56.63 3.53 1.09 0 0 P
BLE
2325.015 -59.04 |-17.84 -41.2 -63.66 3.53 1.09 0 0 A
CH 00
* 2402 7.64 - - 2.94 3.53 1.17 0 0 P
2402MHz
* 2402 6.72 - - 2.02 3.53 1.17 0 0 A
2311.68 -43.69 | -22.49 -21.2 -48.3 3.53 1.08 0 0 P
2311.96 -46.46 -5.26 -41.2 -51.07 3.53 1.08 0 0 A
BLE
* 2440 7.97 - - 3.24 3.53 1.2 0 0 P
CH 19
* 2440 6.7 - - 1.97 3.53 1.2 0 0 A
2440MHz
2497.48 -53.56 | -32.36 -21.2 -58.33 3.53 1.24 0 0 P
2488.8 -65.93 | -24.73 -41.2 -70.7 3.53 1.24 0 0 A
* 2480 7.93 - - 3.17 3.53 1.23 0 0 P
BLE
* 2480 6.84 - - 2.08 3.53 1.23 0 0 A
CH 39
2483.64 -46.01 | -24.81 -21.2 -50.77 3.53 1.23 0 0 P
2480MHz
2483.84 -64.27 | -23.07 -41.2 -69.03 3.53 1.23 0 0 A
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
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Report No. : FR1IN1011-01B

2.4GHz 2400~2483.5MHz

BLE (Harmonic)

BLE Note | Frequency Level Over Limit Read | Antenna | Path | MIMO Gdric:]L;]n Peak
Ant. Limit Line Level Gain Loss | Factor |Factor|Avg.
5 (MHz) (dBm) |[(dB)| (dBm) | (dBm) | (dBi) | (dB) | (dB) |(dB) (P/A)
2148 -43.17 -21.97 -21.2 -47.72 3.53 1.02 0 0 P
BLE 2532 -44.83 | -23.63 -21.2 -49.6 3.53 1.24 0 0 P
CH 00 4804 -63.78 -42.58 -21.2 -68.66 3.53 1.35 0 0 P
2402MHz 6905.2 -54.59 -33.39 -21.2 -59.62 3.53 1.5 0 0 P
7206 -63.36 | -42.16 -21.2 -68.48 3.53 1.59 0 0 P
2312 -43.3 -22.1 -21.2 -47.91 3.53 1.08 0 0 P
BLE 2570 -45.38 | -24.18 -21.2 -50.15 3.53 1.24 0 0 P
CH 19 4880 -63.21 | -42.01 -21.2 -68.08 3.53 1.34 0 0 P
2440MHz 6905.2 -54.82 | -33.62 -21.2 -59.85 3.53 15 0 0 P
7320 -69.15 | -47.95 -21.2 -74.3 3.53 1.62 0 0 P
2224 -42.22 -21.02 -21.2 -46.77 3.53 1.02 0 0 P
BLE 2738 -4552 | -24.32 -21.2 -50.22 3.53 1.17 0 0 P
CH 39 4960 -61.01 |-39.81 -21.2 -65.88 3.53 1.34 0 0 P
2480MHz 6905.2 -54.72 -33.52 -21.2 -59.75 3.53 1.5 0 0 P
7440 -64.17 -42.97 -21.2 -69.37 3.53 1.67 0 0 P
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
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Report No. : FR1IN1011-01B

Emission below 1GHz

2.4GHz BLE (LF)

BLE Note | Frequency Level Over Limit Read | Antenna| Path |MIMO Grounding/Peak
Ant. Limit Line Level Gain Loss |Factor| Factor |Avg.
5 (MHz) (dBm) |(dB) | (dBm) | (dBm) | (dBi) | (dB) |(dB)| (dB) [(P/A)
73.74 -82.7 -27.5 -55.2 -91.17 3.53 0.24 0 4.7 P
163.11 -81.18 |-29.48| -51.7 -89.79 3.53 0.38 0 47 P
2.4GHz
244.65 -81.69 |-32.49| -49.2 -90.39 3.53 0.47 0 4.7 P
BLE
479.2 -80.86 |-31.66| -49.2 -89.71 3.53 0.62 0 47 P
LF
587 -80.46 |-31.26| -49.2 -89.47 3.53 0.78 0 4.7 P
916.7 -80.06 |-30.86| -49.2 -89.35 3.53 1.06 0 47 P
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Report No. : FR1IN1011-01B

<2Mbps>
2.4GHz 2400~2483.5MHz
BLE (Band Edge)
BLE Note | Frequency Level Over Limit Read | Antenna | Path MIMO C:jri%l;n Peak
Ant. Limit Line Level Gain Loss | Factor |Factor|Avg.
4 (MHz) (dBm) |[(dB) | (dBm) (dBm) (dBi) (dB) | (dB) | (dB) |[(P/A)
2324.49 -44.16 | -22.96 -21.2 -48.78 3.53 1.09 0 0 P
BLE
2325.225 -54.12 | -12.92 -41.2 -58.74 3.53 1.09 0 0 A
CH 00
* 2402 8.12 - - 3.42 3.53 1.17 0 0 P
2402MHz
* 2402 6.22 - - 1.52 3.53 1.17 0 0 A
2312.94 -38.28 | -17.08 -21.2 -42.89 3.53 1.08 0 0 P
2311.82 -43.34 -2.14 -41.2 -47.95 3.53 1.08 0 0 A
BLE
* 2442 8.45 - - 3.72 3.53 1.2 0 0 P
CH 19
* 2440 6.55 - - 1.82 3.53 1.2 0 0 A
2440MHz
2487.26 -44.15 | -22.95 -21.2 -48.92 3.53 1.24 0 0 P
2493.56 -54.71 | -13.51 -41.2 -59.48 3.53 1.24 0 0 A
* 2480 8.4 - - 3.64 3.53 1.23 0 0 P
BLE
* 2480 6.5 - - 1.74 3.53 1.23 0 0 A
CH 39
2484.84 -43.57 | -22.37 -21.2 -48.33 3.53 1.23 0 0 P
2480MHz
2499 -54.34 | -13.14 -41.2 -59.12 3.53 1.25 0 0 A
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
TEL : 886-3-327-0868 Page Number : B7 of B13

FAX : 886-3-327-0855




ssamonas. FCC RADIO TEST REPORT

Report No. : FR1IN1011-01B

2.4GHz 2400~2483.5MHz

BLE (Harmonic)

BLE Note | Frequency Level Over Limit Read | Antenna | Path | MIMO Cijri(:;n Peak
Ant. Limit Line Level Gain Loss | Factor |Factor|Avg.
4 (MHz) (dBm) | (dB)| (dBm) | (dBm) | (dBi) | (dB) | (dB) |(dB) (P/A)
2274 -38.99 | -17.79 -21.2 -43.57 3.53 1.05 0 0 P
2274 -43.02 -1.82 -41.2 -47.6 3.53 1.05 0 0 A
2532 -39.7 -18.5 -21.2 -44.47 3.53 1.24 0 0 P
BLE
2532 -43.58 -2.38 -41.2 -48.35 3.53 1.24 0 0 A
CH 00
4804 -66.33 | -45.13 -21.2 -71.21 3.53 1.35 0 0 P
2402MHz
6905.2 -64.41 | -43.21 -21.2 -69.44 3.53 15 0 0 P
7206 -70.62 | -49.42 -21.2 -75.74 3.53 1.59 0 0 P
9608 -64.07 | -42.87 -21.2 -69.36 3.53 1.76 0 0 P
2312 -38.04 |-16.84 -21.2 -42.65 3.53 1.08 0 0 P
2312 -42.96 -1.76 -41.2 -47.57 3.53 1.08 0 0 A
2568 -39.21 |-18.01 -21.2 -43.98 3.53 1.24 0 0 P
BLE
2568 -43.93 -2.73 -41.2 -48.7 3.53 1.24 0 0 A
CH 19
4880 -64.28 | -43.08 -21.2 -69.15 3.53 1.34 0 0 P
2440MHz
6905.2 -63.52 | -42.32 -21.2 -68.55 3.53 15 0 0 P
7320 -70.77 | -49.57 -21.2 -75.92 3.53 1.62 0 0 P
9760 -62.04 | -40.84 -21.2 -67.31 3.53 1.74 0 0 P
2352 -38.93 | -17.73 -21.2 -43.58 3.53 1.12 0 0 P
2352 -42.93 -1.73 -41.2 -47.58 3.53 1.12 0 0 A
2608 -40 -18.8 -21.2 -44.75 3.53 1.22 0 0 P
BLE
2608 -44.32 -3.12 -41.2 -49.07 3.53 1.22 0 0 A
CH 39
4960 -63.11 | -41.91 -21.2 -67.98 3.53 1.34 0 0 P
2480MHz
6905.2 -62.51 |-41.31 -21.2 -67.54 3.53 15 0 0 P
7440 -70 -48.8 -21.2 -75.2 3.53 1.67 0 0 P
9920 -59.73 | -38.53 -21.2 -64.97 3.53 1.71 0 0 P
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
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Report No. : FR1IN1011-01B

2.4GHz 2400~2483.5MHz

BLE (Band Edge)

BLE Note | Frequency Level Over Limit Read | Antenna | Path MIMO C:jri%l;n Peak
Ant. Limit Line Level Gain Loss | Factor |Factor|Avg.
5) (MHz) (dBm) |[(dB) | (dBm) (dBm) (dBi) (dB) | (dB) | (dB) |[(P/A)
2371.32 -44.46 | -23.26 -21.2 -49.13 3.53 1.14 0 0 P
BLE
2325.645 -54.26 | -13.06 -41.2 -58.88 3.53 1.09 0 0 A
CH 00
* 2402 7.64 - - 2.94 3.53 1.17 0 0 P
2402MHz
* 2402 5.88 - - 1.18 3.53 1.17 0 0 A
2311.54 -40.86 | -19.66 -21.2 -45.47 3.53 1.08 0 0 P
2311.54 -46.96 -5.76 -41.2 -51.57 3.53 1.08 0 0 A
BLE
* 2440 7.95 - - 3.22 3.53 1.2 0 0 P
CH 19
* 2440 6.28 - - 1.55 3.53 1.2 0 0 A
2440MHz
2483.69 -44.59 | -23.39 -21.2 -49.35 3.53 1.23 0 0 P
2499.37 -54.62 | -13.42 -41.2 -59.4 3.53 1.25 0 0 A
* 2480 7.91 - - 3.15 3.53 1.23 0 0 P
BLE
* 2480 6.22 - - 1.46 3.53 1.23 0 0 A
CH 39
2483.6 -42.71 | -21.51 -21.2 -47.47 3.53 1.23 0 0 P
2480MHz
2494.6 -54.43 | -13.23 -41.2 -59.2 3.53 1.24 0 0 A
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
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Report No. : FR1IN1011-01B

2.4GHz 2400~2483.5MHz

BLE (Harmonic)

BLE Note | Frequency Level Over Limit Read | Antenna| Path MIMO Cijri(:;n Peak
Ant. Limit Line Level Gain Loss | Factor |Factor|Avg.
5 (MHz) (dBm) | (dB)| (dBm) | (dBm) | (dBi) | (dB) | (dB) |(dB) |(P/A)
2212 -39.34 -18.14 -21.2 -43.88 3.53 1.01 0 0 P
2212 -45.79 -4.59 -41.2 -50.33 3.53 1.01 0 0 A
2274 -40.39 -19.19 -21.2 -44.97 3.53 1.05 0 0 P
BLE 2274 -46.58 -5.38 -41.2 -51.16 3.53 1.05 0 0 A
CH 00 2532 -40.91 | -19.71 -21.2 -45.68 3.53 1.24 0 0 P
2402MHz 2532 -47.1 -5.9 -41.2 -51.87 3.53 1.24 0 0 A
4804 -63.79 | -42.59 -21.2 -68.67 3.53 1.35 0 0 P
6905.2 -54.26 | -33.06 -21.2 -59.29 3.53 15 0 0 P
7206 -64.96 | -43.76 -21.2 -70.08 3.53 1.59 0 0 P
2250 -39.56 | -18.36 -21.2 -44.13 3.53 1.04 0 0 P
2250 -45.16 -3.96 -41.2 -49.73 3.53 1.04 0 0 A
2312 -40.64 |-19.44 -21.2 -45.25 3.53 1.08 0 0 P
BLE 2312 -45.73 -4.53 -41.2 -50.34 3.53 1.08 0 0 A
CH 19 2632 -42.21 -21.01 -21.2 -46.93 3.53 1.19 0 0 P
2440MHz 2632 -47.6 -6.4 -41.2 -52.32 3.53 1.19 0 0 A
4880 -64.98 | -43.78 -21.2 -69.85 3.53 1.34 0 0 P
6905.2 -55 -33.8 -21.2 -60.03 3.53 1.5 0 0 P
7320 -69.77 -48.57 -21.2 -74.92 3.53 1.62 0 0 P
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
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Report No. : FR1IN1011-01B

BLE Note | Frequency Level Over Limit Read | Antenna| Path MIMO Cijri(:;n Peak
Ant. Limit Line Level Gain Loss | Factor |Factor|Avg.
5 (MHz) (dBm) | (dB)| (dBm) | (dBm) | (dBi) | (dB) | (dB) |(dB) |(P/A)
2224 -41.33 -20.13 -21.2 -45.88 3.53 1.02 0 0 P
2224 -45.54 -4.34 -41.2 -50.09 3.53 1.02 0 0 A
2288 -40.27 -19.07 -21.2 -44.86 3.53 1.06 0 0 P
2288 -45.06 -3.86 -41.2 -49.65 3.53 1.06 0 0 A
BLE 2352 -40.62 | -19.42 -21.2 -45.27 3.53 1.12 0 0 P
CH 39 2352 -46.03 -4.83 -41.2 -50.68 3.53 1.12 0 0 A
2480MHz 2610 -40.32 | -19.12 -21.2 -45.06 3.53 1.21 0 0 P
2610 -47.4 -6.2 -41.2 -52.14 3.53 1.21 0 0 A
4960 -61.41 -40.21 -21.2 -66.28 3.53 1.34 0 0 P
6905.2 -54.92 | -33.72 -21.2 -59.95 3.53 15 0 0 P
7440 -65.32 -44.12 -21.2 -70.52 3.53 1.67 0 0 P
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
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SPORTON LAB.

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
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A calculation example for radiated spurious emission is shown as below:

BLE Note | Frequency Level Over Limit Read | Antenna | Path MIMO C;rionlén Peak
Ant. Limit Line Level Gain Loss | Factor |Factor|Avg.
4 (MHz) (dBm) | (dB) | (dBm) | (dBm) | (dBi) | (dB) | (dB) |(dB) |(P/A)
2388.54 -54.45 |-33.25 -21.2 -58.88 3.53 0.9 0 0 P
BLE
2390 -65.81 | -24.61 -41.2 -70.24 3.53 0.9 0 0 A
CH 00
* 2404 13.81 - - 9.38 3.53 0.9 0 0 P
2402MHz
* 2402 12.8 - - 8.37 3.53 0.9 0 0 A

N

5.

Path Loss(dB) = Cable loss(dB) + Filter loss(dB) + Attenuator loss(dB)

MIMO Factor(dB) = 10 log (NANT) , where NANT is the number of outputs

Grounding Factor(dB) = Ground reflection factor (i.e., 6 dB for f < 30 MHz and 4.7 dB for 30 MHz < f <
960 MHz)

Level(dBuV/m) = Antenna Gain(dBi) + Path Loss(dB) + Read Level(dBm) + MIMO Factor(dB) +
Grounding Factor(dB)

Over Limit(dB) = Level(dBm) — Limit Line(dBm)

For Peak Limit @ 2388.54MHz:

1.

Level(dBm)

= Antenna Gain(dBi) + Path Loss(dB) + MIMO Factor(dB) + Grounding Factor(dB) + Read Level(dBm)
= 3.53(dB) + 0.9(dB) — 58.88(dBm)
= -54.45(dBm)

2.

Over Limit(dB)

Level(dBm) — Limit Line(dBm)
-54.45(dBm) + 21.2(dBm)
-33.25(dB)

For Average Limit @ 2390MHz:

1.

Level(dBm)

= Antenna Gain(dBi) + Path Loss(dB) + MIMO Factor(dB) + Grounding Factor(dB) + Read Level(dBm)
= 3.53(dBi) + 0.9(dB) — 70.24(dBm)

2.

-65.81(dBm)

Over Limit(dB)

= Level(dBm) — Limit Line(dBm)

-68.81(dBm) + 41.2(dBm)
-24.61(dB)

Both peak and average measured complies with the limit line, so test result is “PASS”.
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Appendix C. Conducted Spurious Emission Plots

Temperature : 22.7~24.8°C

Test Engineer : Kai Liao and Nick Yu
Relative Humidity : 52~59%

Note symbol
-L Low channel location
-R High channel location
TEL : 886-3-327-0868 Page Number : C1 of C27
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1N1011-01B

<1Mbps>

2.4GHz 2400~2483.5MHz
BLE (Band Edge)
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Report No. : FR1N1011-01B

BLE

2.4GHz 2400~2483.5MHz Band Edge

ANT

BLE CH19 2440MHz - L

CSE

Fundamental

Date: 20221014 ovel 48m)

Date: 2022-10-14

FCECLASS BJCON

SN B NN

Mo i
73
a3
00 200, . 2440, 28 500 TG 800 W00 100 2100 200 2500 2700 000
Frequency (WHs) Frequency (WHz)
site THOS HY
FCC CLASSB_PK_BE ANT GAIN+3 53 HORIZONTAL Condiion FCC CLASSB_CON ANT GAIN+353 HORZONTAL
RBW:1000.000KHz VBW:3000.000KHz RBW:1000.000KHz VBW:3000.000KHz
Date: 2022-10-14 evel (gBm) Date: 2022-10-14
133
25
18]
350 FCC CLASSS-B(AVG) |CON|
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- Lo

M”A A
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33
2360, 2400, 2420, 2840, 245 1907500 300 1500, 700 1900 2100 2300 2500, 2700, 3000
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site TH
BE ANT GAIN+3.53 HORIZONTAL Condition FCC CLASS-B(AVG)_CON ANT GAIN+3.63 HORIZONTAL
0KH:

RBW:1000.000KHz VBW.3.001
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FCC RADIO TEST REPORT

Report No. : FR1N1011-01B

BLE

2.4GHz 2400~2483.5MHz Band Edge

ANT

BLE CH19 2440MHz - R

CSE

Fundamental

ovel (d8m)

Date: 20221014

FCCCLASS B_PK_BE

Avg.

.

75

833

002350 2840, 2850, 260, 470, 2450, 2490, 250
Frequency (MH2)

sie THOSHY

Condition

FCC CLASS-B_AVG_BE ANT GAIN+3.53 HORIZONTAL
RBW:1000.000KHz VBW3.000KHz

sl
A

|
g \

Left blank
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FCC RADIO TEST REPORT

Report No. : FR1N1011-01B

BLE

2.4GHz 2400~2483.5MHz Band Edge

BLE CH39 2480MHz

ANT

4 CSE
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1N1011-01B

2.4GHz 2400~2483.5MHz
BLE (Harmonic)
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2.4GHz 2400~2483.5MHz Harmonic

ANT

BLE

BLE CHOO 2402MHz

BLE CH19 2440MHz

Peak

Avg.

oo sz
o
o
" ccnsss bon
359 FCC CLASS B(AVG) CON|
o .

7 9
s A R N N G
o
i o e e

sie
Condition

Frequency (MHz)

THOSHY
FCC CLASS-B_CON ANT GAIN+353 HORIZONTAL
RBW:1000.000KHz VBW:3000.000KHz

evel 98m)

Date: 2022-11-05

FCCCLASS B CON

FCC CLASS B(AVG)_CON|

8
7

[ e vy T L e s et

000

ste
Condition

4000 6000, 8000, 10000, 12000 14000. 16000, 18000 20000 22000. 25000
Frequency (MHz)

THOSHY
FCC CLASS-B_CON ANT GAIN+353 HORZONTAL
RBIW:1000.000KHz VBW:3000.000KHz

TEL : 886-3-327-0868
FAX : 886-3-327-0855

Page Number

1 C26 of C27



samonias. FCC RADIO TEST REPORT

Report No
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1IN1011-01B

Appendix D. Cabinet Radiated Spurious Emission

Temperature : 21.1~23.1°C
Test Engineer : Bigshow Wang and Quentin Liu
Relative Humidity : 49~58%
<1Mbps>
2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)
BLE Note | Frequency Level Margin Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
ANT Line Level Factor Loss | Factor | Pos Pos |Avg.
4 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
2349.168 51.59 -22.41 74 45.49 27 15.96 | 36.86 | 371 65 P H
2385.99 41.11 -12.89 54 34.66 27.29 16.02 | 36.86 | 371 65 A H
* 2402 65.66 - - 59.06 27.41 16.05 | 36.86 | 371 65 P H
* 2402 64.12 - - 57.52 27.41 16.05 | 36.86 | 371 65 A H
H
BLE
H
CH 00
2338.254 50.54 -23.46 74 44.46 27 1594 | 36.86 | 378 140 P V
2402MHz
2387.826 41.03 -12.97 54 34.56 27.3 16.03 | 36.86 | 378 140 A \Y
* 2402 68.37 - - 61.77 27.41 16.05 | 36.86 | 378 140 P V
* 2402 67.21 - - 60.61 27.41 16.05 | 36.86 | 378 140 A \Y
\Y,
\Y
2363.2 52.61 -21.39 74 46.38 27.11 15.98 | 36.86 | 361 74 P H
2385.74 41.2 -12.8 54 34.75 27.29 16.02 | 36.86 | 361 74 A H
* 2440 65.95 - - 59.05 27.64 16.11 | 36.85 | 361 74 P H
* 2440 64.66 - - 57.76 27.64 16.11 36.85 361 74 A H
2486.21 51.2 -22.8 74 44.03 27.84 16.18 | 36.85 | 361 74 P H
BLE
2485.44 42.04 -11.96 54 34.87 27.84 16.18 36.85 361 74 A H
CH 19
2377.06 50.48 -23.52 74 44.11 27.22 16.01 | 36.86 | 365 144 P \Y,
2440MHz
2385.74 41.06 -12.94 54 34.61 27.29 16.02 | 36.86 | 365 144 A \Y
* 2440 68.5 - - 61.6 27.64 16.11 36.85 365 144 P \%
* 2440 67.49 - - 60.59 27.64 16.11 | 36.85 | 365 144 A \Y
2490.97 50.98 -23.02 74 43.78 27.86 16.19 | 36.85 | 365 144 P \Y,
2489.15 42 -12 54 34.8 27.86 16.19 | 36.85 | 365 144 A \Y,
TEL : 886-3-327-0868 Page Number : D1 of D13
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1IN1011-01B

BLE Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
ANT Line Level Factor Loss | Factor | Pos Pos |Avg.

4 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
* 2480 67.26 - - 60.12 27.82 16.17 | 36.85 | 398 76 P H
* 2480 65.5 - - 58.36 27.82 16.17 | 36.85 | 398 76 A H
2496.82 51.54 -22.46 74 44.3 27.89 16.2 36.85 | 398 76 P H
2497.48 42.19 -11.81 54 34.95 27.89 16.2 36.85 | 398 76 A H
H

BLE
H

CH 39
* 2480 68.3 - - 61.16 27.82 16.17 | 36.85 | 400 149 P \%

2480MHz
* 2480 67.02 - - 59.88 27.82 16.17 | 36.85 | 400 149 A \Y,
2486.95 51.64 -22.36 74 44.46 27.85 16.18 | 36.85 | 400 149 P \%
2489.47 42.06 -11.94 54 34.86 27.86 16.19 | 36.85 | 400 149 A \%
\Y,
\%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-0868 Page Number : D2 of D13
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ssamonias. FCC RADIO TEST REPORT Report No. : FRIN1011-01B

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

BLE Note | Frequency Level Margin Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
ANT Line Level Factor Loss | Factor | Pos | Pos |Avg.
4 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
4804 34.05 -39.95 74 53.01 32.32 8.97 60.7 - - P H
H
H
BLE
H
CH 00
4804 33.63 -40.37 74 52.59 32.32 8.97 60.7 - - P \%
2402MHz
\Y,
\%
\Y,
4880 33.85 -40.15 74 52.56 32.6 8.91 60.71 - - P H
7320 38.74 -35.26 74 52.19 36.62 10.74 | 60.92 - - P H
H
BLE
H
CH 19
4880 33.85 -40.15 74 52.56 32.6 8.91 60.71 - - P V
2440MHz
7320 38.46 -35.54 74 51.91 36.62 10.74 | 60.92 - - P \%
V
V
4960 34.47 -39.53 74 52.88 32.94 8.84 60.72 - - P H
7440 37.18 -36.82 74 50.86 36.34 10.86 | 60.98 - - P H
H
BLE
H
CH 39
4960 34.44 -39.56 74 52.85 32.94 8.84 60.72 - - P \%
2480MHz
7440 37.25 -36.75 74 50.93 36.34 10.86 | 60.98 - - P \%
\%
\%
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 with sufficient margin against limit line or noise
floor only.
TEL : 886-3-327-0868 Page Number : D3 of D13
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1IN1011-01B

Emission above 18GHz

2.4GHz BLE (SHF)

BLE Note | Frequency Level |[Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
ANT Line Level Factor Loss | Factor | Pos | Pos |Avg.
4 (MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBuV) | (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
36491 46.26 -27.74 74 62.57 4291 -0.81 58.41 - - P H
H
H
2.4GHz
H
BLE
36505.5 45.84 -28.16 74 62.15 42.9 -0.81 58.4 - - P \Y,
SHF
\%
\%
\%
1. No other spurious found.
2. Allresults are PASS against limit line.
Remark
3. The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise

floor only.

TEL : 886-3-327-0868
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FCC RADIO TEST REPORT

Report No. : FR1IN1011-01B

Emission below 1GHz

2.4GHz BLE (LF)

BLE Note | Frequency Level |[Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
ANT Line Level Factor Loss | Factor | Pos | Pos |Avg.
4 (MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBuV) | (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
30.97 31.15 -8.85 40 38.95 24.01 0.66 32.48 - - P H
49.4 31 -9 40 48.08 14.6 0.86 32.57 - - P H
131.85 27.57 -15.93 43.5 41.23 17.48 1.3 32.51 - - P H
267.65 25.55 -20.45 46 36.61 19.36 1.86 32.43 - - P H
588.72 26.85 -19.15 46 30.81 25.58 2.81 3251 - - P H
2.4GHz
741.98 34.87 -11.13 46 36.12 27.75 3.17 32.3 - - P H
BLE
30.97 39.23 -0.77 40 47.03 24.01 0.66 32.48 100 120 Q \%
LF
54.25 31.65 -8.35 40 50.72 12.58 0.87 32.56 - - P \%
133.79 27.35 -16.15 435 41.02 17.46 131 3251 - - P \%
166.77 21.3 -22.2 435 36.29 15.83 1.46 32.46 - - P \%
506.27 24.87 -21.13 46 30.71 23.93 2.58 32.47 - - P \%
741.98 33.94 -12.06 46 35.19 27.75 3.17 32.3 - - P \%
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 emission is noise floor only.
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1IN1011-01B

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

BLE Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak|Pol.
ANT Line Level Factor Loss | Factor | Pos | Pos |Avg.

5 (MHz) |(dBpV/m)| (dB) |(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(H/V)
2375.688 50.64 | -23.36 74 44.28 27.21 16.01 | 36.86 | 137 78 P H
2382.114 4132 |-12.68 54 34.9 27.26 16.02 | 36.86 | 137 78 A | H
* 2402 62.48 | -11.52 74 55.88 27.41 16.05 | 36.86 | 137 78 P H
* 2402 60.36 - - 53.76 27.41 16.05 | 36.86 | 137 78 A | H
H

BLE
H

CH 00
2379.36 50.59 |-23.41 74 44.21 27.23 16.01 | 36.86 | 382 | 144 P |V

2402MHz

2386.092 41.02 |-12.98 54 34.57 27.29 16.02 | 36.86 | 382 | 144 | A | V
* 2402 60.32 | -13.68 74 53.72 27.41 16.05 | 36.86 | 382 | 144 P |V
* 2402 57.98 - - 51.38 27.41 16.05 | 36.86 | 382 | 144 | A | V
\
\
2382.52 50.94 | -23.06 74 44.52 27.26 16.02 | 36.86 | 114 84 P H
2386.16 41.08 |-12.92 54 34.62 27.29 16.03 | 36.86 | 114 84 A | H
* 2440 63.25 | -10.75 74 56.35 27.64 16.11 | 36.85 | 114 84 P H
* 2440 60.82 - - 53.92 27.64 16.11 | 36.85 | 114 84 A | H
2494.54 51.4 -22.6 74 44.17 27.88 16.2 36.85 | 114 84 P H

BLE
2490.27 42 -12 54 34.8 27.86 16.19 | 36.85 | 114 84 A | H

CH 19
2372.58 50.8 -23.2 74 44.48 27.18 16 36.86 | 368 | 144 P |V

2440MHz
2385.18 41.11 -12.89 54 34.67 27.28 16.02 | 36.86 | 368 | 144 | A | V
* 2440 60.69 | -13.31 74 53.79 27.64 16.11 | 36.85 | 368 | 144 P |V
* 2440 58.26 - - 51.36 27.64 16.11 | 36.85 | 368 | 144 | A | V
2496.43 51.12 | -22.88 74 43.88 27.89 16.2 36.85 | 368 | 144 P |V
2493.98 42.26 | -11.74 54 35.03 27.88 16.2 36.85 | 368 | 144 | A | V
TEL : 886-3-327-0868 Page Number : D6 of D13
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1IN1011-01B

BLE Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
ANT Line Level Factor Loss | Factor | Pos Pos |Avg.

5 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
* 2480 63.86 -10.14 74 56.72 27.82 16.17 | 36.85 100 68 P H
* 2480 61.95 - - 54.81 27.82 16.17 | 36.85 100 68 A H
2495.5 51.52 -22.48 74 44.29 27.88 16.2 36.85 100 68 P H
2495.47 42.08 -11.92 54 34.85 27.88 16.2 36.85 100 68 A H
H

BLE
H

CH 39
* 2480 60.67 -13.33 74 53.53 27.82 16.17 | 36.85 | 400 145 P \%

2480MHz
* 2480 58.36 - - 51.22 27.82 16.17 | 36.85 | 400 145 A \Y,
2499.76 51.83 -22.17 74 44.58 27.9 16.2 36.85 | 400 145 P \%
2496.58 42.19 -11.81 54 34.95 27.89 16.2 36.85 | 400 145 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.
ANT Line Level Factor Loss | Factor | Pos | Pos |Avg.
5 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
4804 32.76 -41.24 74 51.72 32.32 9.42 60.7 - - P H
7206 37.3 -36.7 74 50.69 36.71 10.76 | 60.86 - - P H
H
BLE
H
CH 00
4804 34.27 -39.73 74 53.23 32.32 9.42 60.7 - - P \%
2402MHz
7206 36.9 -37.1 74 50.29 36.71 10.76 | 60.86 - - P \Y,
\%
\Y,
4880 33.85 -40.15 74 52.56 32.6 9.4 60.71 - - P H
7320 38.74 -35.26 74 52.19 36.62 10.85 | 60.92 - - P H
H
BLE
H
CH 19
4880 33.85 -40.15 74 52.56 32.6 9.4 60.71 - - P V
2440MHz
7320 38.46 -35.54 74 51.91 36.62 10.85 | 60.92 - - P \%
V
V
4960 34.57 -39.43 74 52.98 32.94 9.37 60.72 - - P H
7440 36.72 -37.28 74 50.4 36.34 10.96 | 60.98 - - P H
H
BLE
H
CH 39
4960 33.64 -40.36 74 52.05 32.94 9.37 60.72 - - P \%
2480MHz
7440 36.28 -37.72 74 49.96 36.34 10.96 | 60.98 - - P \%
\%
\%
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 with sufficient margin against limit line or noise|
floor only.
TEL : 886-3-327-0868 Page Number : D8 of D13
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1IN1011-01B

Emission above 18GHz

2.4GHz BLE (SHF)

BLE Note | Frequency Level |[Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
ANT Line Level Factor Loss | Factor | Pos | Pos |Avg.
5 (MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBuV) | (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
36491 46.26 -27.74 74 62.57 4291 8.73 58.41 - - P H
H
H
2.4GHz
H
BLE
36505.5 45.84 -28.16 74 62.15 42.9 -0.81 58.4 - - P \Y,
SHF
\%
\%
\%
1. No other spurious found.
2. Allresults are PASS against limit line.
Remark
3. The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise|

floor only.

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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Report No. : FR1IN1011-01B

Emission below 1GHz

2.4GHz BLE (LF)

BLE Note | Frequency Level |[Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
ANT Line Level Factor Loss | Factor | Pos | Pos |Avg.
5 (MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBuV) | (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
30 31.07 -8.93 40 38.6 24.3 0.63 32.47 - - P H
49.4 29.41 -10.59 40 46.49 14.6 0.86 32.57 - - P H
132.82 28.18 -15.32 43.5 41.83 17.48 1.31 32.51 - - P H
267.65 24.85 -21.15 46 35.91 19.36 1.86 32.43 - - P H
741.98 33.86 -12.14 46 35.11 27.75 3.17 32.3 - - P H
2.4GHz
838.01 32.53 -13.47 46 325 28.52 3.35 32.03 - - P H
BLE
30.97 39.53 -0.47 40 47.33 24.01 0.66 32.48 111 115 Q \%
LF
50.37 31.35 -8.65 40 48.88 14.14 0.87 32.57 - - P \%
134.76 26.91 -16.59 435 40.59 17.44 1.32 3251 - - P \%
458.74 24.95 -21.05 46 31.61 23.21 2.46 32.42 - - P \%
741.98 35.66 -10.34 46 36.91 27.75 3.17 32.3 - - P \%
920.46 321 -13.9 46 30.57 29.18 3.52 31.39 - - P \%
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 emission is noise floor only.
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<2Mbps>

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

BLE Note | Frequency Level |[Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
ANT Line Level Factor Loss | Factor | Pos | Pos |Avg.

4 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
4880 34.98 -39.02 74 53.69 32.6 9.4 60.71 - - P H
7320 38.34 -35.66 74 51.79 36.62 10.85 60.92 - - P H
H

BLE
H

CH 19
4880 34.55 -39.45 74 53.26 32.6 9.4 60.71 - - P \Y,

2440MHz
7320 39.1 -34.9 74 52.55 36.62 10.85 | 60.92 - - P \Y
\%
\%

1. No other spurious found.

2. Allresults are PASS against Peak and Average limit line.

Remark
The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise|
floor only.
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Report No. : FR1IN1011-01B

2.4GHz 2400~2483.5MHz

BLE (Harmonic @ 3m)

BLE Note | Frequency Level |[Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
ANT Line Level Factor Loss | Factor | Pos | Pos |Avg.
5 (MHz) (dBpV/m)| (dB) [(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
4880 34.42 -39.58 74 53.13 32.6 9.4 60.71 - - P H
7320 38.75 -35.25 74 52.2 36.62 10.85 60.92 - - P H
H
BLE
H
CH 19
4880 34.92 -39.08 74 53.63 32.6 9.4 60.71 - - P \Y,
2440MHz
7320 39.52 -34.48 74 52.97 36.62 10.85 | 60.92 - - P \Y
\%
\%
1. No other spurious found.
2. All results are PASS against Peak and Average limit line.
Remark
3. The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise

floor only.
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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.
Ant. Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
2334.675 51.32 -22.68 74 44.57 27.14 16.47 | 36.86 | 138 313 P H
BLE
2371.11 41.67 -12.33 54 34.7 27.28 16.53 | 36.84 | 138 | 313 A H
CH 00
* 2402 74.02 - - 66.87 27.4 16.58 | 36.83 | 138 313 P H
2402MHz
* 2402 73.28 - - 66.13 27.4 16.58 | 36.83 | 138 313 A H

1. Path Loss(dB) = Cable loss(dB) + Filter loss(dB) + Attenuator loss(dB)
2. Level(dBpV/m) = Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
3. Margin(dB) = Level(dBpV/m) — Limit Line(dBuV/m)

For Peak Limit @ 2333.675MHz:

1. Level(dBuV/m)

= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 27.14(dB/m) + 16.47(dB) + 44.57(dBuV) — 36.86 (dB)

=51.32 (dBuV/m)

2. Margin(dB)

= Level(dBuV/m) — Limit Line(dBuV/m)

=51.32(dBpV/m) — 74(dBuV/m)

= -22.68(dB)

For Average Limit @ 2371.11MHz:

1. Level(dBpV/m)

= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 27.28(dB/m) + 16.53(dB) + 34.7(dBuV) — 36.84 (dB)

=41.67 (dBuV/m)

2. Margin(dB)

= Level(dBuV/m) — Limit Line(dBuV/m)

=41.67(dBpyV/m) — 54(dBuV/m)

=-12.33(dB)

Both peak and average measured complies with the limit line, so test result is “PASS”.
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Appendix E. Cabinet Radiated Spurious Emission Plots

Temperature : 21.1~23.1°C

Test Engineer : Bigshow Wang and Quentin Liu
Relative Humidity : 49~58%

Note symbol

-L Low channel location

-R | High channel location
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