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History of this test report

Report No. Version Description Issue Date
FR412915J 01 Initial issue of report Apr. 22, 2024
Revise Appendix A and Connection Diagram of Test
System
FR412915J 02 May 02, 2024

This report is an updated version, replacing the report
issued on Apr. 22, 2024.

Revise typo

FR412915J 03 This report is an updated version, replacing the report | Jun. 26, 2024
issued on May 02, 2024.
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Summary of Test Result

Report Ref Std. Result
Clause Clause Test tems (PASS/FAIL) Remark
3.1 15.247(a)(1) Number of Channels Pass -
3.2 15.247(a)(1) Hopping Channel Separation Pass -
3.3 15.247(a)(1) Dwell Time of Each Channel Pass -
3.4 15.247(a)(1) 20dB Bandwidth Pass -
3.4 2.1049 99% Occupied Bandwidth Reporting only -
15.247(b)(1)
3.5 15.247(b)(4) Peak Output Power Pass
3.6 15.247(d) Conducted Band Edges Pass -
3.7 15.247(d) Conducted Spurious Emission Pass -
. . 6.55 dB
38 15.247(d) Rad'atedSBarr‘i‘i Esdgf:i:sri‘gnRad'ated Pass under the limit at
puriou 30.27 MHz
16.87 dB
3.9 15.207 AC Conducted Emission Pass under the limit at
0.15 MHz
3.10 15.203 Antenna Requirement Pass -

Conformity Assessment Condition:

1. The test results (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. The measurement uncertainty please refer to each test result in the section “Measurement Uncertainty”.

Disclaimer:

The product specifications of the EUT presented in the test report that may affect the test assessments are

declared by the manufacturer who shall take full responsibility for the authenticity.

Reviewed by: William Chen
Report Producer: Ming Chen
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e% FCC RADIO TEST REPORT Report No. : FR412915J

SPORTON LAB.

1 General Description
1.1 Product Feature of Equipment Under Test

Product Feature

General Specs
Bluetooth, BLE, BLE (CH2-76), Wi-Fi 2.4GHz 802.11b/g/n/ax, Wi-Fi 5GHz 802.11a/n/ac/ax, NFC,

UWB, and GPS.
Antenna Type
WLAN: PIFA Antenna
EUT Information List
SIN Performed Test Item
1JE650106990505412022D5 RF Conducted Measurement
41151JEAVWO00T Radiated Spurious Emission
41311JEAVWO0O05E Conducted Emission

Antenna information

2400 MHz ~ 2483.5 MHz Peak Gain (dBi) ‘ -6.1
Remark: The EUT's information above is declared by manufacturer. Please refer to Disclaimer in report

summary.

1.2 Modification of EUT

No modifications made to the EUT during the testing.
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swanroncas. FCC RADIO TEST REPORT Report No. : FR412915J

1.3 Testing Location

Test Site Sporton International Inc. Wensan Laboratory

No.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

Test Site Location

Sporton Site No.

Test Site No.
THO5-HY, CO07-HY, 03CH11-HY

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 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.

TEL : 886-3-327-0868 Page Number 1 6 of 27
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2 Test Configuration of Equipment Under Test

2.1 Carrier Frequency Channel

Frequency Band | Channel (H:Ii) Channel (Il:\:IT-I(l) Channel (I:\;I':‘l)
2 2404 32 2434 59 2461
3 2405 33 2435 60 2462
4 2406 34 2436 61 2463
5 2407 35 2437 62 2464
6 2408 36 2438 63 2465
7 2409 37 2439 64 2466
8 2410 38 2440 65 2467
9 2411 39 2441 66 2468
10 2412 40 2442 67 2469
11 2413 41 2443 68 2470
12 2414 42 2444 69 2471
13 2415 43 2445 70 2472
14 2416 44 2446 71 2473
2404-2478 MHz 15 2417 45 2447 72 2474
16 2418 46 2448 73 2475
17 2419 47 2449 74 2476
18 2420 48 2450 75 2477
19 2421 49 2451 76 2478
20 2422 50 2452 - -
21 2423 51 2453 - -
22 2424 52 2454 - -
26 2428 53 2455 - -
27 2429 54 2456 - -
28 2430 55 2457 - -
29 2431 56 2458 - -
30 2432 57 2459 - -
31 2433 58 2460 - -
TEL : 886-3-327-0868 Page Number .7 of 27
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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:

conduction emission (150 kHz to 30 MHz), 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, and the worst mode of

radiated spurious emissions is X plane with Adapter and recorded in this report.

b. AC power line Conducted Emission was tested under maximum output power.

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

Conducted

Test Cases

Bluetooth LE 1Mbps
ASK

Bluetooth LE 2Mbps
ASK

Mode 1: CH02_2404 MHz
Mode 2: CH38_2440 MHz
Mode 3: CH76_2478 MHz

Mode 4: CH02_2404 MHz
Mode 5: CH38_2440 MHz
Mode 6: CH76_2478 MHz

Radiated

Test Cases

Bluetooth LE ASK

Mode 1: CH02_2404 MHz_1Mbps
Mode 2: CH38 2440 MHz_1Mbps
Mode 3: CH76_2478 MHz_1Mbps
Mode 4: CH02_2404 MHz_2Mbps
Mode 5: CH38 2440 MHz_2Mbps
Mode 6: CH76_2478 MHz_2Mbps

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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e% FCC RADIO TEST REPORT Report No. : FR412915J

SPORTON LAB.

Summary table of Test Cases

Test Item Data Rate / Modulation

AC Conducted | Mode 1 :WLAN (2.4GHz) Link + Bluetooth Link + USB Cable (Charging from

Emission Adapter)

Remark: For Radiated Test Cases, the worst mode data rate 1Mbps was reported only since the
highest RF output power in the preliminary tests. The conducted spurious emissions and
conducted band edge measurement for other data rates were not worse than 1Mbps, and
no other significantly frequencies found in conducted spurious emission.

2.3 Connection Diagram of Test System

<AC Conducted Emission Mode>

120WachiHz
Adapter
EUT
(USB Cable)
Bluetooth
EUT Earphone

Hotebook
VWLAN AP
<Bluetooth-LE Tx with Adapter Mode>
120V acE0Hz
Adapter
EUT
(USB Cable)
EUT

TEL : 886-3-327-0868 Page Number 19 of 27
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2.4 Support Unit used in test configuration and system

Item |[Equipment Brand Name |Model Name |FCC ID Data Cable [Power Cord

1. |Bluetooth Earphone|Sony SBH20 PY7-RD0010 N/A N/A

2. |WLANAP ASUS RT-AC52 MSQ-RTAC4A00 N/A Unshielded, 1.8 m
AC I/P:

3. [Notebook DELL Latitude 3400 |FCC DoC N/A ggsgf;?ed’ 12m
Shielded, 1.8 m

4. |AC Adapter Chicony G9BR1 N/A N/A N/A

5. |AC Adapter Aohai G9BR1 N/A N/A N/A

2.5 EUT Operation Test Setup

The RF test items, utility “Cmd Version 1.0.39” 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.

2.6

For all conducted test items:

Measurement Results Explanation Example

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 : 886-3-3
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3 Test Result
3.1 Number of Channel Measurement

3.1.1Limits of Number of Hopping Frequency

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

3.1.2 Measuring Instruments

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

3.1.3Test Procedure

1. The testing follows ANSI C63.10-2013 clause 7.8.3.

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. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings: Span = the frequency band of operation;
RBW = 300 kHz; VBW > RBW; Sweep = auto; Detector function = peak; Trace = max hold.

6. The number of hopping frequency used is defined as the number of total channel.

7. Record the measurement data derived from spectrum analyzer.

3.1.4Test Setup

Spectrum Analyzer EUT
3.1.5Test Result of Number of Hopping Frequency
Please refer to Appendix A.
TEL : 886-3-327-0868 Page Number 1 11 of 27
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3.2 Hopping Channel Separation Measurement

3.2.1Limit of Hopping Channel Separation

Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping

channel, whichever is greater.

3.2.2 Measuring Instruments

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

3.2.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.2.

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. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels;
RBW = 300 kHz; VBW > RBW; Sweep = auto; Detector function = peak; Trace = max hold.

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

3.2.4Test Setup

e )

Spectrum Analyzer EUT
3.2.5Test Result of Hopping Channel Separation
Please refer to Appendix A.
TEL : 886-3-327-0868 Page Number 112 of 27
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3.3 Dwell Time Measurement
3.3.1Limit of Dwell Time

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period

of 0.4 seconds multiplied by the number of hopping channels employed.

3.3.2Measuring Instruments

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

3.3.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.4.

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.  Enable the EUT hopping function.

5.  Use the following spectrum analyzer settings: Span = zero span, centered on a hopping channel;
RBW =1 MHz; VBW > RBW; Sweep = as necessary to capture the entire dwell time per hopping
channel; Detector function = peak; Trace = max hold.

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

3.3.4Test Setup

e )

Spectrum Analyzer EUT
3.3.5Test Result of Dwell Time
Please refer to Appendix A.
TEL : 886-3-327-0868 Page Number 1 13 of 27
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3.4 20dB and 99% Bandwidth Measurement
3.4.1Limit of 20dB and 99% Bandwidth

Reporting only

3.4.2 Measuring Instruments

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

3.4.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 6.9.2 and 6.9.3.

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. Use the following spectrum analyzer settings for 20 dB Bandwidth measurement.
Span = approximately 2 to 5 times the 20 dB bandwidth, centered on a hopping channel;
RBW > 1% of the 20 dB bandwidth; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold.

5. Use the following spectrum analyzer settings for 99 % Bandwidth measurement.
Span = approximately 1.5 to 5 times the 99% bandwidth, centered on a hopping channel;
RBW > 1-5% of the 99% bandwidth; VBW > 3 * RBW; Sweep = auto; Detector function = peak;
Trace = max hold.

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

3.4.4Test Setup

e )

Spectrum Analyzer EUT
3.4.5Test Result of 20dB Bandwidth
Please refer to Appendix A.
3.4.6 Test Result of 99% Occupied Bandwidth
Please refer to Appendix A.
TEL : 886-3-327-0868 Page Number 1 14 of 27
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3.5 Output Power Measurement
3.5.1Limit of Output Power

The maximum peak conducted output power of the intentional radiator shall not exceed the following:
For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 non-
overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt.
For all other frequency hopping systems in the 2400-2483.5 MHz band 0.125 watts.

If directional gain of transmitting antennas is greater than 6 dBi, the power shall be reduced by the

same level in dB comparing to gain minus 6 dBi.

3.5.2Measuring Instruments

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

3.5.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.5.

n

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.

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

The average power is compensated with duty factor.

o o M w

Record the results in the test report.

3.5.4Test Setup

Power Meter EUT

3.5.5Test Result of Peak Output Power

Please refer to Appendix A.

3.5.6 Test Result of Average Output Power (Reporting Only)

Please refer to Appendix A.

TEL : 886-3-327-0868 Page Number 1 15 of 27
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3.6 Conducted Band Edges Measurement
3.6.1Limit of Band Edges

In any 100 kHz bandwidth outside the intentional radiation frequency band, the radio frequency power
shall be at least 20 dB below the highest level of the radiated power. In addition, radiated emissions

which fall in the restricted bands must also comply with the radiated emission limits.

3.6.2 Measuring Instruments

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

3.6.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.6.

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

3. Set RBW =100 kHz, VBW = 300 kHz. Band edge emissions must be at least 20 dB down from
the highest emission level within the authorized band as measured with a 100 kHz RBW. The
attenuation shall be 30 dB instead of 20 dB when RMS conducted output power procedure is
used.

4.  Enable hopping function of the EUT and then repeat step 2 and 3.

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

3.6.4Test Setup

e 2

Spectrum Analyzer EUT

3.6.5Test Result of Conducted Band Edges

Please refer to Appendix A.

3.6.6 Test Result of Conducted Hopping Mode Band Edges

Please refer to Appendix A.
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3.7 Conducted Spurious Emission Measurement

3.7.1Limit of Spurious Emission Measurement

In any 100 kHz bandwidth outside the intentional radiation frequency band, the radio frequency power
shall be at least 20 dB below the highest level of the radiated power. In addition, radiated emissions

which fall in the restricted bands must also comply with the radiated emission limits.

3.7.2Measuring Instruments

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

3.7.3Test Procedure

1. The testing follows ANSI C63.10-2013 clause 7.8.8.

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, scan up through 10th harmonic. All harmonics / spurious
must be at least 20 dB down from the highest emission level within the authorized band as
measured with a 100 kHz RBW.

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.

3.7.4Test Setup

e 2

Spectrum Analyzer EUT

3.7.5Test Result of Conducted Spurious Emission

Please refer to Appendix A.
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3.8 Radiated Band Edges and Spurious Emission Measurement

3.8.1Limit 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. 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
30-388 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3
3.8.2Measuring Instruments
Please refer to the measuring equipment list in this test report.
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3.8.3Test Procedures

1.

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.

The EUT is set 3 meters away from the receiving antenna, which is mounted on the top of a

variable height antenna tower.

For each suspected emission, 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

to comply with the guidelines.

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

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, RBW = 1 MHz for f>1 GHz ; VBW > RBW; Sweep =
auto; Detector function = peak; Trace = max hold for peak

(3) For average measurement: Set RBW =100 kHz for f <1 GHz, RBW =1 MHz for f>1 GHz ;
VBW > 10Hz; Sweep = auto; Detector function = peak; Trace = max hold for average

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

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 O 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 “-“.

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

“ o6
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3.8.4Test Setup

For radiated test below 30MHz

i | X Antenna
- 3m |

Metal Full Soldered Ground Plane

==

Spectrum Analyzer ! Receiver

For radiated test from 30MHz to 1GHz

RX Antenna

Metal Full Soldered Ground Plane

[

Spectrum Analyzer | Receiver

For radiated test from 1GHz to 18GHz

N

Metal Full Soldered Ground Plane

=

Spectrum Analyzer / Receiver
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For radiated test above 18GHz

RX Antenna

Metal Full Soldered Ground Plane

== ..

Spectrum Analyzer / Receiver

3.8.5 Test 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.

3.8.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix C and D.

3.8.7Duty Cycle

Please refer to Appendix E.

3.8.8 Test Result of Radiated Spurious Emission (30MHz ~ 10t" Harmonic)

Please refer to Appendix C and D.
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3.9 AC Conducted Emission Measurement
3.9.1Limit of AC Conducted Emission

For equipment that is designed to be connected to the public utility (AC) power line, the radio frequency
voltage that is conducted back onto the AC power line on any frequency or frequencies within the band
150 kHz to 30 MHz shall not exceed the limits in the following table.

Conducted limit (dBuV)
Frequency of emission (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

3.9.2 Measuring Instruments

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

3.9.3Test Procedures

1. The EUT is placed 0.4 meter away from the conducting wall of the shielding room, and is kept at

least 80 centimeters from any other grounded conducting surface.

2. Connect EUT to the power mains through a line impedance stabilization network (LISN).

3. All the support units are connecting to the other LISN.

4. The LISN provides 50 ohm coupling impedance for the measuring instrument.

5. The FCC states that a 50 ohm, 50 microhenry LISN shall be used.

6. Both Line and Neutral shall be tested in order to find out the maximum conducted emission.

7. The frequency range from 150 kHz to 30 MHz is scanned.

8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF Bandwidth = 9
kHz) with Maximum Hold Mode. Then measurement is also conducted by Average Detector and
Quasi-Peak Detector Function respectively.
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3.9.4Test Setup

A e o B T 0 e e s e T S e R T T e T S |
| |
| |
| Rear of EUT to be flushed !
I with rear of table top I
I .
| |
| |
| e |
! e EUT I
I [ I l 80 e to
| Receiver I ground
| 500 RF Cable Bilem : plane
I |
| |4 |
I 2 I
| 7
|
| AC :
I AMH |
| ALISHy |
| |
| " g B | -
' -~ | -~
I - -~ Bonded to horizontal l - <
4 round plane -
S A, atichhod s U . . v
AMH = Artificial mains network (LISH)
AE = A=zociated equipment
EUT = Equipment under test
ISH = Impedance stabilization network
3.9.5Test Result of AC Conducted Emission
Please refer to Appendix B.
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3.10Antenna Requirements
3.10.1 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.

3.10.2 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:;)artaetion Test Date Due Date Remark
Biog Antenna | Teseq (PRGN SOTE AT | somtz-1GHz | oct. 07, 2028 |97 2% T oct. 06, 2024 (oﬁéﬁ."?ff’,j‘y)
Loop Antenna | 3oh%® & HFH2-22 100488 | 9 kHz~30 MHz | Sep. 12, 2023 Fl\jz.r'zzzé!zzoozzt Sep. 11, 2024 (o?gﬂﬂiﬂ\()
Horn Antenna |SCHWARZBECK| BBHA 9120 D | 9120D-01620 | 1GHz~18GHz | Aug. 17, 2023 F,\‘;Z}_zzzé,zzoozzf Aug. 16, 2024 (Ogg‘:ﬂiﬂy)
SH';riZ:n';"m SCHWARZBECK| BBHA 9170 1223 18GHz~40GHz | Jul. 10, 2023 Fl\i:.r-zzzé,zzoozzt Jul. 09, 2024 (og{gﬂﬁiﬂy)
Amplifier SONOMA 310N 187312 | 9kHz~1GHz | Dec. 08, 2023 Fl\jz.r'zzzé!zzoozzt Dec. 07, 2024 (oggﬂﬂiﬂ\()
Preamplifier E'”T\'Sgﬁwgm ERA'1&'\F"{'7OOO' EC1900245 | 10MHz-7GHz | Jan. 09, 2024 FGZ}_ZZ%,ZZOOZZ‘E Jan. 08, 2025 (O:F:gﬁ:ﬂi-o;v)
Preamplifier |  Jet-Power JPA%&?'E’S' 171028830005 1GHz~18GHz | Jun. 14, 2023 FGZ}_ZZ%,ZZOOZZ‘E Jun. 13, 2024 (og{gﬂﬂiﬂv)
Preamplifier EMEC EM18G40G 060801 | 18GHz~40GHz | Jun. 27, 2023 Fl\jz.r.zzzé,zzoozzt Jun. 26, 2024 (oggﬂﬁiﬂ\()
i‘;‘:y;er? Keysight N9O10A | MY54200486 | 10Hz~44GHz | Oct. 05, 2023 FGZ}_ZZ%,ZZOOZZ‘E Oct. 04, 2024 (O:F:gﬁ:ﬂi-o;v)
Controller EMEC EM 1000 N/A ?28%:%}:? NA e | A ( o?gﬂ?ﬂ(ﬁy)
Antenna Mast EMEC AM-BS-4500-B N/A 1~4m N/A FGZ}_ZZ%,ZZOOZZ‘E N/A ( og{gﬂﬂiﬂv)
Turn Table EMEC TT 2000 N/A 0~360 Degree N/A Fl\j:.r.zzzé,zzoozzt N/A ( 0?2‘:??_0&)
Software Audix E3 6.2009-8-24 | RK-001053 N/A N/A FGZ}_ZZZG',ZZOOZZ‘E N/A ( o?gﬂﬂiry)
RF Cable ggaﬁig SUC%ZLEX MY1595/2 | 30MHz~40GHz | Mar. 07, 2023 Fl\jz'r_zozé,zzoozzt Mar. 06, 2024 (0?2137?32\()
RF Cable ggﬁﬁi; SUCS)ZLEX MY1595/2 | 30MHz~40GHz | Mar. 06, 2024 l\/IMa;r_O()aé,zzo()zz‘:. Mar. 05, 2025 (O?ng(:iiﬁiﬂy)
RF Cable gﬂﬁﬁi; SUC%ZLEX MY2859/2 | 30MHz~40GHz | Mar. 07, 2023 FG:';-ZOZS,,ZZOOZZAE Mar. 06, 2024 (Ogg‘:ﬂiﬂw
RF Cable ggaﬁig SUC%ZLEX MY2859/2 | 30MHz~40GHz | Mar. 06, 2024 “:Aa;}_oc?é,zzo()234~ Mar. 05, 2025 (ogg‘:ffﬂw
RF Cable ggﬁﬁi; SUﬂ%E"EX 803951/2 9K~30M | Mar. 07, 2023 F@g;_%zé’zzoozz‘:' Mar. 06, 2024 (Ogg‘::f:i_o&)
RF Cable gﬂﬁﬁi; SUC%ZLEX 803951/2 9K~30M | Mar. 06, 2024 l\l/\l/la;’;’-0(§35,,22002244~ Mar. 05, 2025 (Ogg‘:ﬂiﬂw
RF Cable s | SUCOPLEX | g03osti2 | 30M40G | Mer. 07, 2023 Fl\j:'r_%zé,zzoozz‘r Mar. 06, 2024 (0§g‘:f§i_°|jy)
RF Cable ggﬁﬁi; SUCS)ZLEX 803951/2 30M~40G | Mar. 06, 2024 l\/IMa;r_O()aé,zzo()zz‘:. Mar. 05, 2025 (O?ng(:iiﬁiﬂy)
rer | o | a0 | o | TSI | s i 202 [ 22 oy 0 | ot
TEL : 886-3-327-0868 Page Number 1 25 of 27
FAX : 886-3-327-0855 Issue Date : Jun. 26, 2024
Report Template No.: BU5-FR15CBT Version 2.4 Report Version 1 03




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR412915J

Instrument | Brand Name Model No. Serial No. | Characteristics Calg)ar::lon Test Date Due Date Remark
AC Power Conduction
Source ACPOWER AFC-11003G | F317040033 N/A N/A Mar. 15, 2024 N/A (COO7-HY)
Rohde & Conduction
Software Schwarz EMC32 V10.30 N/A N/A N/A Mar. 15, 2024 N/A (COO7-HY)
L SCHWARZBE 9561-F Conduction
Pulse Limiter CK VTSD 9561-F N N00373 9kHz-200MHz | Oct. 20, 2023 | Mar. 15, 2024 | Oct. 19, 2024 (COO07-HY)
Two-Line V- TESEQ NNB 51 45051 N/A Mar. 10, 2024 | Mar. 15, 2024 | Mar. 09, 2025 | Conduction
Network T o T (CO07-HY)
Four-Line V- | - rpqeq NNB 52 36122 N/A Mar. 07, 2024 | Mar. 15, 2024 | Mar. 06, 2025 | onduetion
Network T T T (COO07-HY)
EMI Test Rohde & Conduction
Receiver Schwarz ESR3 102317 9kHz~3.6GHz | Sep. 20, 2023 | Mar. 15, 2024 | Sep. 19, 2024 (COO7-HY)
Feb. 23, 2024~ Conducted
Hygrometer TECPEL DTM-303A TP201996 N/A Nov. 07, 2023 Feb. 24, 2024 Nov. 06, 2024 (THO5-HY)
. Feb. 23, 2024~ Conducted
Power Meter Anritsu ML2495A 1036004 N/A Jul. 27, 2023 Feb. 24, 2024 Jul. 26, 2024 (THO5-HY)
) Feb. 23, 2024~ Conducted
Power Sensor Anritsu MA2411B 1027253 |300MHz~40GHz | Jul. 27, 2023 Feb. 24, 2024 Jul. 26, 2024 (THOS-HY)
Signal Rohde & - Feb. 23, 2024~ Conducted
Analyzer Schwarz FSV40 101566 10Hz~40GHz | Aug. 23, 2023 Feb. 24. 2024 Aug. 22, 2024 (THO5-HY)
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5 Measurement Uncertainty

Uncertainty of Conducted Emission Measurement (150 kHz ~ 30 MHz)

Measuring Uncertainty for a Level of Confidence 3.44 dB
of 95% (U = 2Uc(y)) )
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 6.10 dB
of 95% (U = 2Uc(y)) )

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

Measuring Uncertainty for a Level of Confidence

of 95% (U = 2Uc(y)) 4.30 dB

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

Measuring Uncertainty for a Level of Confidence

of 95% (U = 2Uc(y)) 4.30 dB

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

Measuring Uncertainty for a Level of Confidence
0 = 5.30 dB
of 95% (U = 2Uc(y))
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Appendix A. Test Result of Conducted Test Iltems

Report Number : FR412915J

Test Engineer: Hank Hsu/Willy Chang Temperature: 21~25 °C
Test Date: 2024/2/23~2/24 Relative Humidity: 51~54 %
TEST RESULTS DATA
20dB and 999 pied Bandwidth and Hopping eparation
99% Hopping Channel | Hopping Channel
Mod. Data Nx| CH. Freq. 20db BW Bandwidth Separation Separation Pass/Fail
Rate (MHz) (MHz) (MHz) Measurement Measurement
(MHz) Limit (MHz)
1Mbps| 1 2 2404 0.076 0.226 1.003 0.0508 Pass
ASK |1Mbps| 1 38 | 2440 0.077 0.228 1.003 0.0512 Pass
1Mbps| 1 76 | 2478 0.077 0.224 1.012 0.0510 Pass
2Mbps| 1 2 2404 0.077 0.242 0.990 0.0510 Pass
ASK |2Mbps| 1 38 [ 2440 0.077 0.248 1.007 0.0512 Pass
2Mbps| 1 76 | 2478 0.076 0.252 1.007 0.0508 Pass
TEST RESULTS DATA
Dwell Time
Hops Over | Package Dwell
Mod. Hopping Channel Occgpancy Tra_nsfer Time Limits Pass/Fail
Number Rate Time Time (sec)
(sec)
(hops) (msec)
ASK 72 1354 0.045 0.060 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power . Test
Mod. [ CH. | Ntx (dBm) Power Limit (dBm) Result
ASK 02 1 16.89 20.97 Pass
1Mbps 38 1 17.41 20.97 Pass
PSI76 [ 1 16.81 20.97 Pass
02 1 17.15 20.97 Pass
Zﬁllsst 38 1 17.33 20.97 Pass
PSI76 | 1 17.06 20.97 Pass
TEST RESULTS DATA
Average Power Table
(Reporting Only)
Average Power Duty Factor
Mod. [ CH. | Ntx (dBm) (dB)
02 1 15.28 8.21
1'&8st 38 1 15.69 8.21
PSI76 [ 1 15.37 8.21
02 1 15.45 8.24
Zﬁllsst 38 1 15.70 8.24
PSI76 | 1 15.60 8.24
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping ARERITE Fr_equency Limits IFai
(Channel) Hopping (Channel) Pass/Fail
(Channel)
72 20 > 15 Pass

Al-Tof 1
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INumber of Hopping Frequency
<1Mbps>

Number of Hopping Channel Plot

Channel 02 - 38 Channel 38 - 76

Spectrum

e o e Sme o vaw 2001 Modn Sweep L o v me = v s00ius o Swecp
@ 1Pk Max @ 1Pk Max
20 dBmr 20 dBm:-
S YT FEV (PP (P Y YFRANPEN || 75 TFTLFET FFTY PR v e ovm
RTAY: Wty | | IRTRTATATRARE LIATHY. | LT | TATRYILTATA \ R H ,|'-
Dm#‘\lhj AU LA . { ydu\.j,.;\‘ifl!)\f I ‘HILI‘H{J\{‘J\UMMIIJHJ!”M\I.‘}L\\jl\”“
-10 der “ ! L -10 d@n |
I / L
) dari ‘[ / 20 dBn
,3;0 i H‘ ‘J“[ -30 dém i I
f““g“’ﬁ” | -40 dBm lﬂ ll]lh‘ﬁhuw
-50 dem- <50 dBm-
-60 dem:- -60 dBmr-
Start 2.4 GHz 691 pts Stop 2.441 GHz Start 2.441 GHz 691 E EQDE 2.4835 GHz
Marker Marker
)i ] [T [ )i ] (]
INumber of Hopping Frequency|
<2Mbps>
Number of Hopping Channel Plot
Channel 02 - 38 Channel 38 - 76
Spectrum @] | (spectrum ) [=)
et o i Ems = vew 300 e mode Sweep o het s @ Wr - Sme @ Vew 300k _mode swesp
@ 1Pk Max @1Pk Max
20 dB 20 dBmr-
T ﬂl A ]‘” ﬂ ‘f\l ‘l“ LA lf'wl I'” i ﬂ ﬂ AR {"l‘ {'t\ VNN f I | fn(} I’L ‘."\ i il ﬁﬂ fl ”ﬁ A«f\l ’f i) ‘”l¥ iJ f"‘ ﬂl FFL‘ ;‘% i f"‘\ A t ﬂ‘ (" fﬁl | ﬂ‘ I\\ {1. Iﬂ J"l‘ f Ji‘\ Iﬂ \I f‘.\ ‘ﬂ ‘ﬂ ‘ “ﬂ fﬂ ;’\
TR AT ILCATAYA ATRYAUAVATRY, Il ] AT RTATARI T ATAT I L AT T AN
st f ‘j I \l‘- | \,w ! l! E‘J I }L L lH ! Jl l\‘ V| | 1l | | \‘ 'J { "Aj 1) \"f \.‘I W u\' VYUY 0y ( r\f Ly J |HJ { \U i il I \; [ ‘w
10 d HJ‘ | ]l\ -10 den \J
vy I
FJ\]' W i -20 dbr i N
—Usu B 30 dém U {“J |
a0 di -40 4By
-50 d -50 dBmr
60 di -60 dBm-
Start 2.4 GHz 691 &S m 441 GHz Start 2.441 GHz 691 pts Stop 2.4835 GHz
Marker Marker
i ] [ L )i ] (Y]
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Hopping Channel Separation|
<1Mbps>

Channel Separation Plot on Channel 02 - 03

Channel Separation Plot on Channel 38 - 39

Spectrum o Spectrum o
Ref Level 30,00 dm  Offset 2440 dB & RBW 300 kHz Ref Level 30.00 dém  Offset 24.40 dB & RBW 300 kHz
fo At 20 dB & SWT 5ms @ YBW 300 kHz  Mode Sweep |o Att 20 dB & SWT Sms @ VBW 300kHz Mode Sweep
(@ 1Pk Max (@ 17k Max
M1[1] 15.20 dBm Mi[1] 15.56 aBm|
P 2.40399640 GHz P 2.43999640 GHz
20 dBm - 7 20 dBm - o
D2[1] 0.17 dBy T 02[1] p2 0.13 dB
P - 1.00290 MHz - ~ e 1.00290 MHz
10 dem- — —~ — — — 10 dem- — - - —
L~ - A T~ ~ I __d' .
0 — = 0 Sy
-10 dpm=={- e < ==
-20 dBm -20 dBm
-30 dBn -30 dBn
-40 dBm -40 dBm
-50 dm -50 dBm
-60 dBm -60 dBm
CF 2.4045 GHz 691 pts Span 3.0 MHz CF 2.4405 GHz 691 pts Span 9.0 MHz
Marker Marker
Type | Ref | Trc | X-walug | ¥-value | Function | Function Result | Type | Ref | Trc | X-valug | ¥-value | Function | Function Result |
ML T 2.4039964 GHz 15.20 dém ML 2.4390964 GHz 15.56 dem
02 M1 1 1.0029 MHz 0.17 d8 0z M1 1 1.0029 MHz 0.13 d8

L It J

L )it J

Channel Separation Plot on Channel 75 - 76

Spectrum o

Ref Level 30,00 dBm  Offset 24.40 dB @ RBW 300 kHz
jo Att 20 db & SWT
@ 1Pk Max

S ms @ VBW 300 kHz  Mode Sweep

M1[1] 15.45 aBm
2.47698770 GHz,
0.08 dB

1.01160 MHz

20 dBm

D2[1]

10 dam- — e — =
- . ~ "~
o _

-10 dim= —

20 dBm

-30 dn

40 dBm

~50 dBm:

60 dim:

CF 2.4775 GHz

Marker

Type | Ref | Trc |
ML T

691 pts Span 3.0 MHz

X-walug |
2.4769877 Ghz 15.45 dem
o2 M1 1 1.0116 MHz 0.08 dB

[ 1 J

¥-value | Function | Function Result |
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<2Mbps>

Channel Separation Plot on Channel 02 - 03

Channel Separation Plot on Channel 38 - 39

Spectrum o Spectrum o
Ref Level 30,00 dm  Offset 2440 dB e RBW 300 kHz Ref Level 30.00 dém  Offset 24.40 dB @ RBW 300 kHz
fo At 20 dB & SWT 5ms @ VBW 300 kHz  Mode Sweep |o Att 20 dB & SWT Sms & VBW 300 kHz Mode Sweep
(@ 1Pk Max (@ 17k Max
M1[1] 15.35 dBm| Mi[1] 15.72 dBm
P 2.40400940 GHz| P 2.43999640 GHz
20 20 deém -
T D2[1] o2 0.18 dB D2(1] 0.07 dBy
A B 089.90 kHz A e 1.00720 MHz
10 df = < = == 10 dem: — - £
~ s - . - . - ~—
~ e A s P e - ~
od - - — od - - -
T ] |l —1 B
BEED -10 dbm
<20 dl <20 dém-
a0d -30 dBm
-40 -40 dBm
-50 db -50 dBm
<60 dl <60 dBm-
CF 2.3045 GHz 691 pts Span 5.0 MHz CF 2.4405 GHz 651 pts Span 3.0 Mz
Marker Marker
Type | Ref | Trc | X-walug | ¥-valug | Function__| Function Result [| Type | Ref | Trc | X-valug | ¥-value | Function | Function Result |
ML T 2.4040094 GHz 15.35 dam ML 2.4399964 GHz 15.72 dbm
02 M1 1 989.9 kHz 0,18 dB 0z M1 1 1.0072 MHz 0.07 d8
— -
L J CEEEREE ) )| [ [ CEERREEN

Channel Separation Plot on Channel 75 - 76

Spectrum =
Ref Level 30,00 dm  Offset 2440 dB e RBW 300 kHz
o att 20 d8 @ BWT 5ms e VBW 300 kHz _ Mode Sweep
(@ 1Pk Max
M1[1] 15.60 dBm|
P 2.47699200 GHz|
20 -
D2[1] 0.00 dB
A ~ 1.00720 MHz
10 d —— = - —
~ “~ -~ ~
L~ . - -
ou ] - -
10 cb ]
20 d
30 d
a0
-50 db
<60 dl
CF 2.4775 GHz 691 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-walug | ¥-valug | Function__| Function Result [|
ML T 2.476992 GHz 15.60 dam
02 M1 1 1.0072 MHz -0.00 dB
—
] CRRRED e
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Dwell Time

Total number of hops observed On-time hops count

e @)

Ref Level 30,00 dém  Offset 24.40 d8 & RBW 500 kHz

jo Att 20 dB & SWT 31.6 5 @ VBW 500 kHz
SGL

[@18m Max

20 dbr

10 dBm:

Point: 1354

() nARnARLS

-

50 dn

<60 dBm-

CF 2.404 GHz 30000 pts 3.16 5/
Marker

) (L]

Remark:

1. Dwell Time(sec) = Hops Over Occupancy Time (hops) x Package Transfer Time

(sec)

2. The Hops over occupancy time is the total number of hops observed in sweep
point 30,000. This shows that 1ms per on-time contains 1 hop. The total hops is

finally counted via computer analysis.

3. Package transfer time(sec) = Total hops / observation sweep time

Calculation example:

Package transfer time(sec) = 1354 / 30000 = 0.045 (msec)
Dwell Time(sec) = 1354 * 0.000045 = 0.06 (sec)
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20dB Bandwidth|
<1Mbps>

20 dB Bandwidth Plot in Channel 02 20 dB Bandwidth Plot in Channel 38
Spectrum o Spectrum o
Ref Level 30.00 dem  Offset 24.40 db = RBW 10 kriz Ref Level 30,00 dem  Offset 24.40 db & RBW 10 knz
o att 208 @ SWT  10.1ms @ VBW 30 kvz  Mode Sweep o att 2008 @ SWT__ 10.1ms @ VBW 30kHz Mode Sweep
@17k view @17k view
MI[1] 7.47 dBm MAL1] .20 dBm|
2.403960700 GHz 2.439058000 GHz
20 ‘ D211 0.14 dp) 20 dem D211 0.02 dB|
B 76.200 kH 76.800 kH
T 11 12.634 dBn i s gsm—iot Br -
0 di - 0 di !
- |
o D2 -7.366 dBm f*& 5 gEm— =02 8274 d8 LET8
20d 2 My = "
20 JJ-“‘”“ iy " J'*L 20 dem N{u o v\‘!,'u* y
-30d i Ly, -30 dBm: i iy
T Wiy, A gy,
-40 _,,.ML‘VW l MN“\-M e -40 dBm Wu-' WJJ\AM' : = W]
r Py
50 ok w“'ﬂ,- 50,8, e
AR ey M T
0 di -60 dBm
CF 2.404 GHz 10001 pts Span 5.0 MHz CF 2.44 GHz 10001 pts Spon 3.0 MHz
Marker Marker
Type | Ref | Trc | X-walug | ¥-valug | Function__| Function Result [| Type | Ref | Trc | X-valug | ¥-value | Function | Function Result |
ML T 2.4039607 Ghz ~7.37 dem [ 2.439958 Grz ~8.20 dem
D2 M1 1 76.2 kiz -0,14 dB D2 M1 1 76.8 kHz -0.02 dB
L J ) W e L J SRR e
Date: 24.FEB.2024 10:34:57 Da 00z 4
20 dB Bandwidth Plot in Channel 76
Spectrum &
Ref Level 30.00 dem  Offset 24.40 db = RBW 10 kriz
o att 208 @ SWT  10.1ms @ VBW 30 kvz  Mode Sweep
@17k view
MI[1] 541 dBm
2.477356200 GHz
20 I D211 0.07 dp)
D1 14668 dBn 76.500 kHz]
10 df [
od )
D2 -5,332 danm 'lli’
-10 1A
B 4
[0
i \%-fu
204
W "W\,\
a0 analV Mgy
WW"MW Mg
“an ﬁ‘“wﬂ MMM‘""
= PR Ty,
<60 di
CF 2.478 GHz 10001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-walug | ¥-valug | Function__| Function Result [|
ML T 2.4779562 Ghiz -5.41 dem
D2 M1 1 76.5 kiiz -0,07 db
L J ] BRI e
Date: 24.FEB.2024 00:41:27
TEL : 886-3-327-0868 Page Number 1 A2-1- 5 of 12
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR412915J

<2Mbps>

20 dB Bandwidth Plot in Channel 02

20 dB Bandwidth Plot in Channel 38

Spectrum - Spectrum o
Ref Level 30.00 dem  Offset 24.40 db = RBW 10 kriz Ref Level 30,00 dem  Offset 24.40 db & RBW 10 knz
o att 208 @ SWT  10.1ms @ VBW 30 kvz  Mode Sweep o att 2008 @ SWT__ 10.1ms @ VBW 30kHz Mode Sweep
@17k view @17k view
MI[1] 5.78 dBm MAL1] 5.40 dBm|
2.403960700 GHz 2.439058300 GHz
20 T D211 0.02 dp) 20 dem D211 0.07 dB|
o1 14288 cbr 76.500 kHz] D1 14.675 dBn 76.800 kHz]
10d i 10 dBmr
d d 1l
o o
\ TR
D2 -5.711 dby D2 -5.325 dBm i
-10 b -10 dBm ¥ I\’ln
W
d 1, ot A
.20 -20 dBm o 4
"l o Lo ﬂ\w
204 My 30 dby st e
- [t B w0 R e M ———]
| L
,....»—v‘-""""/" S — W"“M Ty
L5 B
-50 dB -50 dbm
<60 dl -60 dBm-
CF 2.404 GHz 10001 pts Span 5.0 MHz CF 2.44 GHz 10001 pts Spon 3.0 MHz
Marker Marker
Type | Ref | Trc | X-walug | ¥-valug | Function__| Function Result [| Type | Ref | Trc | X-valug | ¥-value | Function | Function Result |
ML T 2.4039607 Ghz -5.78 dem [ 2.4399563 Grz ~5.40 dem
D2 M1 1 76.5 kiiz 0,02 d8 D2 M1 1 76.8 kHz 0.07 d8
L i J GRRRED e L )il ] [ EERRRRE )
Date: 24.FEB.2024 0:46:06 te: 24.FEE.2024 10:49:32

20 dB Bandwidth Plot in Channel 76

Spectrum o
Ref Level 30,00 dém  Offset 24.40 db & RBW 10 Kz
o att 20d8 @ SWT  10.1ms @ VBW 30 kMz _Mode Sweep
(@ 1Pk View
‘ Mi[1] 5.55 dBm)|
20 T D211 0.09 dp)
D1 14.454 dBr 76.200 kHz]
10d i [
od T
T T
D2 <5546 dan flﬂ%{-
-10 b 1%
U
20 dl Jd‘m" J“lm
gl M,
o
a0 d —— I WLL__WM
‘-k‘"“-—-u._m
|y |
— [t e
-50 db
<60 dl
CF 2.478 GHz 10001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-walug | ¥-valug | Function__| Function Result [|
ML T 2.4779565 GHz -5.55 dam
p2| M1 1 76.2 kHz -0.08 dB
) Q) e
4 005451

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR412915J

99% Occupied Bandwidth|
<1Mbps>

99% Occupied Bandwidth on Channel 02

99% Occupied Bandwidth on Channel 38

Spectrum {‘%ﬂ Spectrum o
Ref Level 30,00 dEm Offset 2440 dB » RBW 10 kHz Ref Level 30.00 d&m Offset 24.40 dB & RBW 10 kHz
fo At 20 dB & SWT 5ms @ VBW 30 kHz  Mode Sweep |o Att 20 dB & SWT Sms & VBW 30 kHz Mode Sweep
@17k view @17k view
Mi[1] 14.10 dBm| Mi[1] 14.61 dBm)|
B 2.40399800 GHz 2.43999600 GHz|
20 3 Oce B 205.774225774 kHz 20 dte Occ Bw 227.772227772 kHz
10 di 10 dem:
o o
10 di =10 dBm-
g A g g
“ Pag PO 20 dem T v Ty
e Mk, i W
-30d N it -30 dBn oA Aoty
A ey P Y A,
AN hrn ] AN o]
40 68 ] 40,0t
50 -50 dBm
-60 dl <60 dBm
CF 2.404 GHz 1001 pts Span 2.0 MHz CF 2.44 GHz 1001 pts Span 2.0 MHz
Marker Marker
Type | Ret | Trc | ¥-value | ¥-value | Function | Function Result ] Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M1 1 2.403998 GHz 14,19 dém M1 1 2.439996 GHz 14.61 dEm
T1 1 2,40389011 GHz -15.14 d&m Occ Bw 225774225774 kHz TL 1 2.43988611 GHz -15.37 dBm Occ Bw 227.772227772 kHz
T2 1 240411588 Gz -17.19 dem T2 1 2.44011389 GHz -17.05 dBm
L JU ) [T ) il ] @ e

99% Occupied Bandwidth on Channel 76

Spectrum o
Ref Level 30,00 dEm Offset 2440 dB » RBW 10 kHz
o att 20 dB @ SWT 5ms e VBW 30 kHz _Mode Sweep
@17k view
Mi[1] 1+.21 dBm|
B 2.47799400 GHz
20 T Occ Bw 223.776223776 kHz|
10 di
o
10 di |.[.
: "y,
-20 dl T TV
! U
v il
30 dl A A Racitiv vy Y
A B et
A o
bt —
50
-60 dl
CF 2.478 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ret | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.477994 GHz 14.21 dém
T1 1 2,47788412 GHz -15.36 d&m Occ Bw 223776223776 kHz
T2 1 2,47610789 GHz -17.29 deém
il |
8 L 4

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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swanranas. FCC RADIO TEST REPORT Report No. : FR412915J

<2Mbps>

99% Occupied Bandwidth on Channel 02 99% Occupied Bandwidth on Channel 38

Spectrum {‘%ﬂ Spectrum o
Ref Level 30,00 dEm Offset 2440 dB » RBW 10 kHz Ref Level 30.00 d&m Offset 24.40 dB & RBW 10 kHz
fo At 20 dB & SWT 5ms @ VBW 30 kHz  Mode Sweep |o Att 20 dB & SWT Sms & VBW 30 kHz Mode Sweep
(@ 1Pk View [@1Pk View
Mi[1] 14.25 dBm)| Mi[1] 14.72 dBm|
B 2.40399800 GHz 2.43999600 GHz|
20 Oce B 241.758241758 kHz 20 dte Occ Bw 247.752247752 kHz
10d : 10 dBm: -
Il i
0 T o Tt
4\ N
\
10 dl - L1 —— -10 dam- - ’J Iy
oYy : Wg
P Ly Jf’v Lapg
-20 T A 20 dém o UEPp
S YA, S/ i,
A U, R M,
30 d e = -30 dBn — = o
| R S PRI e
404 -40 dBm
50 -50 dBm
-60 dl <60 dBm
CF 2.404 GHz 1001 pts Span 2.0 MHz CF 2.44 GHz 1001 pts Span 2.0 MHz
Marker Marker
Type | Ret | Trc | X-value | ¥-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.403998 GHz 14,35 dém M1 1 2.439996 GHz 14,72 dEm
T1 1 2,40388212 GHz -17.89 dém Occ Bw 241,758241758 kHz TL 1 2.43987612 GHz -17.39 dém Occ Bw 247.752247752 kHz
T2 1 2,40412386 GHz -15.59 dem T2 1 2.44012388 GHz -14.86 dBm
L JU ) [T ) L il ] C

99% Occupied Bandwidth on Channel 76

Spectrum o
Ref Level 30.00 dem  Offset 24.40 db = RBW 10 kriz
o att 20 dB @ SWT 5ms e VBW 30 kHz _Mode Sweep
@17k view
MI[1] 15.57 dBm
. 2.47799400 GHz,
20 Oce B 251.748251749 kHz
10d
0
10 d —.
gy
A5, |
\
a0 N G
s Vo,
-50
60 dl
CF 2.478 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ret | Trc | X-value | ¥-value | Function | Function Result |
M1 T 2477354 Gz 15.57 dem
TL 1 2,47786813 GHz -14.26 dem Occ Bw 251,748251749 kHz
T2 1 247611986 GHz -14.12 dBm
il |
(& L J

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR412915J

<1Mbps>

Spectrum L Spectrum l%‘
Ref Level 30,00 dm  Offset 2440 dB e RBW 100 kHz Ref Level 30.00 dém  Offset 24.40 dB @ RBW 100 kHz
Jo At 20 dB & SWT 5ms @ VBW 300 kHz  Mode Sweep |o Att 20 dB & SWT Sms & VBW 300 kHz Mode Sweep
@17k view (@ 17k View
mM1[1] 39.86 dBm)| mi[1] 42.47 dBm
2.3998990 GHZz 2.4859460 GHz
20 di T 20 dim
D1 15,148 dB i D1 15.068 dB
10 di T 10 dem il
/| 1
o + o 1
|
D2 -4.852 dBm )" f \ D2 -4.932 dBnr
-10 7 R -10 dBm-y N
I AN | b
-20d - 20 di -
/ \ / Y
d N, 4 \
-30 7 I -30,78m- N
ﬂr"‘"i‘dk “ o R
d LBl L iy, 1
-40 -40 dBm-
PP L i) b T .
IR THOTY PO TR ISP Y Y TN P AR (TN TP (PSP IV A
<50 d <50 dém-
<60 dl <60 dBm-
F1 r‘l
Start 2.39 GHz 691 pts Stop 2.406 GHz Start 2.476 GHz 691 pts Stop 2.4945 GHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | ¥-valug | _Function | Function Result |
M1 1 2.399899 GHz -39.86 dém M1 1 2.485946 GHz -42,47 dBm
L JU ) SRHRAEED e L )il ] C

<2Mbps>

Spectrum {‘%ﬂ Spectrum l%‘
Ref Level 30,00 dBm  Offset 24.40 OB @ RBW 100 kHz Ref Level 30,00 d8m  Offset 24.40 OB @ RBW 100 kHz
ko Att 20 dB @ SWT 5ms & VBW 300 kHz  Mode Swesp o att 20 d8 @ BWT 5ms @ VBW 300 kHz  Mode Sweep
@17k View @17k View
Mi[i] 29.19 dBm| Mi[] 32.13 dBm)|
2.3999680 GHz 2.4836700 GHz
20 t 20 dBm
D1 15.340 dB 01 15.6
10 10 dBm H‘L
o o T
D2 -4.660 dem At—pz -4.342 dBm
-10 ra -10 dBm
S . /J, o
20 di — —— -3a°d8n
Ml L e I
4 ¥ de 1
30 — -30 dam: =
U ]
W S RN
-40d Si -40 dam- -
TV LV
M ‘j.,.vl.g‘.l'\l'r' i eV TPPN WARPPVINN PRRRUT
-50 -50 dBm
-60 60 dBm
F1 1-‘1
Start 2.39 GHz 691 pts Stop 2.406 GHz Start 2.476 GHz 691 pts Stop 2.4945 GHz
Marker Marker
Type | Ref | Trc | X-valus | ¥-valug | _Function | Function Result Type | Ref | Trc | X-valus | Y-value | _Function | Function Result
[ 1 2.359968 GHz -29.19 dem M1 1 2.46367 GHz -32.13 dBm
L i ) SRHREEED W L il ] [ )

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR412915J

Hopping Mode Band Edges|
<1Mbps>

Hopping Mode Low Band Edge Plot Hopping Mode High Band Edge Plot
Spectrum {@ Spectrum l@
Ref Level 30,00 dEm Offset 24.40 dBE = RBW 100 kHz Ref Level 30.00 d&m Offset 24,40 dB & RBW 100 kHz
Jo At 20 dB & SWT 5ms @ VBW 300 kHz  Mode Sweep |o Att 20 dB & SWT Sms & VBW 300 kHz Mode Sweep
(@ 1Pk View (@ 1Pk View
mM1[1] 40.74 dBm)| M1[1] 43.20 dBm)|
2.3996670 GHZ 2.4896410 GHZz
20d i 20 dBm
D1 15262 dby D1 15
104d i f 10 :"ﬂi ‘%
J| | ﬂ 1 l [\ T [ \
o | | Il
17 1 T T
D2 -4.738 dBm bl "\ / o2 4682 dem
-10 )J’ | — ‘,’ rlﬂslf'dﬂr’ f “\
F \
-20d 20 din =
i 5
.30 di 1 Jq 30 dem ‘I‘.
i i
i il
a0 d 15 L XU 40 dBm T "HL
o U ATV ST P n,m]w.MW'u\ Ll L a0 T T NTY | R IS USRI W A A ST
<50 d 50 dem-
<60 dl 60 dBm-
F1 I>‘l
Start 2.39 GHz 691 pts Stop 2.406 GHz Start 2.476 GHz 691 pts Stop 2.4945 GHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | ¥-valug | _Function | Function Result |
1 1 2.359667 GHz -40.74 dem 1 1 2.489641 GHz -43.20 dBm
L Jjd J CERRRSED e [ ) ] ] e

<2Mbps>

Hopping Mode Low Band Edge Plot Hopping Mode High Band Edge Plot
Ref Level 30.00 dém Offset 24 40 dB & RBW 100 kHz Ref Level 30.00 dam Offset 24.40 dB & RBW 100 kHz
e ate 208 @ SWT 5ms e VBW 300 KMz Mode Swesp s ate 20 de @ SWT Sms @ VBW 300kHz _Mode Swesp
@ 1Pk View @ 1Pk View
M1[1] 30.13 dBm)| Mi[1] 32.69 dbm)|
2.3998760 GHz| 2.4837240 GHz|
20 20 dom i
o1 1 - 1 0 cm
10 i i - a1
i | | 1 L
I
. AN (A
7] ot
D2 4527 dm RN . S p2 4310 dem
-10 I" ALY Yo/ dpmy 4 L
i
U
o it Wm”
and i et V] ’ 20 dom \U”MNMI“.‘ " ha
Y T eIk g
e W T e
g o P AT o
-40 dl T P (L - -40 dBm i/ LT TP —
s Ao i | Mttt LA ILLT RN RPRYY AT BT
-50 dl -50 dBmr-
<60 dl -60 dBmr-
F1 "‘1
Start 2.39 GHz 691 pts Stop 2.406 GHz Start 2.476 GHz 691 pts Stop 2.4945 GHz
Marker Marker
Type | Ref | Trc | X-valus | ¥-valug | _Function | Function Result Type | Ref | Trc | X-valus | Y-value | _Function | Function Result
M1 1 2.339876 Gz ~30.13 dem ML 1 2.483724 Ghz ~32.65 dém
T ] ) [ ) J L ) .

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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SPORTON LAB.

FCC RADIO TEST REPORT Report No. : FR412915J

IConducted Spurious Emission|

<1Mbps>

CSE Plot on Low Ch between 30MHz ~ 1 GHz

CSE Plot on Low Ch between 1GHz ~ 26.5GHz

Spectrum
30.00 B OReet 2993 0 & RBW 100 17 Ref Level 30.00 Jom  Gifset 2790 8 & RBW 100 112
20d8  SWT  30.1ms @ VBW 300 kHz  Mode Sweap bo Att 20dB SWT 255 ms @ VBW 300 kM2 Mode Sweep
@ 1Pk view @ 1Pk view
M1[1] 3313 dBm)| M1[1] 14.00 dBm|
977.4480 MHz ) 403 73D GHe|
20 d 20 m2[1] 37.70 dBm|
, 17.845160 GHz
10 d 10 di
0 dem. o
o 10
.,
20 20
-30
<30
-40
40 di
Hosbsulndnbtotant it oo s e rioi it vl e
-60
60
Start 1.0 GHz 30001 EIS SIDE 26.5 GHz
Start 30.0 MHz 30001 pts Stop 1.0 GHz Marker
Marker Type | Ref | Trc | X-value ¥-value | Function Function Result |
Type | Ref | Trc| X-value | Y-value | Function | Function Result | M1 1 2.40373 GHz 14.09 dBm
M1 1 977,448 MHZ -43.13 dBm [F 1 17.84516 GHz ~37.70 dBm
[ Jjl ] T [ I ] W e

CSE Plot on Mid. Ch between 1GHz ~ 26.5GHz

=) pectram =)
20de  SWT  30.1ms @ VBW 300 kHZ  Mode Sweep ho Att 20d8  SWT 255 ms @ VBW 300 kHz  Mode Sweap
(@ 1Pk View (@ 1Pk View
Mi[1] 33.43 dBm)| M1[1] 15.13 dBm|
20 dm 20 T mM2[1] 7.7 dBm)|
01 15.131 dn 9410 GHZ|
10 dbs 10 dbe
0 dem 0 dBm|
-10 dBmr-
=20
-30 dBm-
-;mm%m
60 df
A0 dBm-
Siort L0 Oz SoT0ipEs Siop 65 Gz
TR S T
X-value 1 Y-value |__Function | Function Result
X-value 1 Y-value | __Function Function Result 2.44028 GHz 15.13 dém
327.02 MMz 43.43 dBm 17.84941 GHz 37.76 dBm

GHz

pectrum
30,00 dom  Offset 24,40 35 = RBW 100 bz Ref Level 30,00 dom  Offset 24,40 05 = RBW 100 bz
20d8  SWT_ 30.1ms @ VBW 300 kHz _Mode Swesp o att 20d8 SWT 255 ms @ VBW 300 kHz _Mode Swesp
(@ 1rk view (@ ri view
EITEN 33,39 dam)| Wi 1534 dBm
756.0050 MHz] 2.477680 GHz]
20 dam 20 dior 1 M2[1] .14 dm|
1 12,336 dan 790780 GHz|
10 88 10 dorh ‘
0 dem 0dBm T
- 2 4664 dB
-10 démr
20
20
a0
-30 dem:
T
40 di
MM
60 di
-60 dem:
Stort 1.0 GHz 30001 pts Stop 26.5 GHz
Start 50.0 MHzZ 30001 pts Stop 1.0 GHz T—
Marker Type | Ref | Trc | X-value 1 Y-value | __Function | Function Result
Type | Ref | T X-value 1 Y-value | __Function Function Result M1 2.47768 GHz 15.34 dém
56.005 Mz 5335 dem w2 15.79078 GHz 37.14 dém

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR412915J

<2Mbps>

CSE Plot on Low Ch between 30MHz ~ 1 GHz

CSE Plot on Low Ch between 1GHz ~ 26.5GHz

30,00 dBm

Offset 24.40 08 = RBW 100 kHz

20d8  SWT_ 30.1ms @ VBW 300 kHz _Mode Swesp
(@ 1k view
CIE] 3301 dom)|
30,7310 MHz|
20 s
10 dB
0 dem
<810
-0

Start 30.0 MHz

30001 pts

Stop 1.0 GHz

X-value | Y-value | F

unction | Function Result |

833.731 MHz -43.01 dBm

m:l
v
30.00 d8m  Offset 24.40 dB & RBW 100 kHz
20d8  SWT 255 ms @ VBW 300 kHz  Mode Swesp
M) 15.00 dBim
B 2.403730 GHz
2 T M2(1] 37.34 dem
D1 15,000 b 16.199650 GHz]
1041 i
o T
4,910 o
20
a0
40
60
Start 1.0 GHz 30001 pts Stop 26.5 GHz
marker
X-value | Y-value | Function Function Result
¥ 15.08 dbm
-37.34 dem

&

30,00 dam
20 d&

Offset 24.40 0B = RBW 100 kHz
SWT 30,15 @ VBW 300 kHz M

ode Sweap

[@1Fk view

20 dim

+3.70 dBm|
5960 MHz|

Mil1]

10 db

0 dam

-10 dBm

-30 dBm

60 dBm
30001 pts Stop 1.0 GHz
X-value 1 Y-value | __Function Function Result
774.596 MRz 43.70 dbm

p m k2
ef Level 30,00 dBm  OFset 24.40 08 = RBW 100 kHz
20d8  SWT  255m3 @ ¥BW 300kH:  Mode Swesp
[0 1Pk view
MI[1] 16.42 dBm
He]
20 d Sav—— m2[1] dism|
" i 660 GH
10 cl
0 dBm T
D2 -3.575
-0
20
30 d
v
40 d
60 d
Start 1.0 GHz 30001 pts Stop 26.5 GHz
Marker
1 Y-value |__Function | Function Result
[} 028 Rz 16.42 dEm
w2 17.85365 GHz 37.55 dém

&

30.000Bm  Offset 24.40 06 = RBW 100 kHz
20d8  SWT 30,1 ms @ VBW 300kHz  Mode Sweep
[@ 17k view
M11] 13.04 dbm)|
964.3210 MHZ|
20 gB
10 cl
a dam
2 45 v
o
20
a0
40 d —
50
Start 30.0 MHz 30001 pts Stop 1.0 GHz
Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result |
[} 1 564,321 MHz ~43.04 dem

&
30.00 0Bm  Offset 24.40 06 = RBW 100 kHz
20de  SWT 255 ms @ VBW 300kHz Mode Sweep
(@ 1k view
Mi[1] 15.30 dBm
. 2.477680 GHe|
20 o § T m2(1) 36.77 dBm|
oL 1 o 17.848560 GHz
10
0 dem
den
10
20
EY
v
-4 degn—
60
Start 1.0 GHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | T X-value 1 Y-value | __Function Function Result |
[} 2.47768 GHz 1535 dem
w2 17.84856 GHz -36.77 dem
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swanroncas. FCC RADIO TEST REPORT Report No. : FR412915J

Appendix B. AC Conducted Emission Test Results

Temperature : 20.5~21.7°C
Relative Humidity : |41.2~46.4%

Test Engineer : |Louis Chung

TEL : 886-3-327-0868 Page Number : B1 of B1
FAX : 886-3-327-0855



EUT Information

Report NO : 412915
Test Mode : Mode 1
Test Voltage : 120Vac/60Hz
Phase : Line
Full Spectrum
1001
0T
80+
70t
N 60_\ ICISPR22—QPL|m|tatMa|nPorts
>
m -
© .h‘-\"-‘_ S
£ 50* e S
T
S te
3 2
40t
307
1 000
201
10+
0 } } —t———— } } —t———— } |
150k 300 400500 800 1M 2M 3M AM5M 6 8 10M 20M  30M
Frequency inHz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter | Corr.
(MHz) (dBuVv) (dBuv) | (dBuv) | (dB) (dB)
0.151080 29.02 55.94 26.92 | L1 OFF 19.9
0.151080 48.51 65.94 17.43 | L1 OFF 19.9
0.170250 25.35 54.95 29.60 | L1 OFF 19.9
0.170250 44.79 64.95 20.16 | L1 OFF 19.9
0.194370 23.43 53.85 30.42 | L1 OFF 19.9
0.194370 41.34 63.85 2251 | L1 OFF 19.9
0.439440 19.19 47.07 27.88 | L1 OFF 19.9
0.439440 25.73 57.07 31.34 | L1 OFF 19.9
0.495330 17.38 46.08 28.70 | L1 OFF 19.9
0.495330 22.27 56.08 33.81 | L1 OFF 19.9
0.552570 18.59 46.00 27.41 | L1 OFF 19.9
0.552570 24.93 56.00 31.07 | L1 OFF 19.9




EUT Information
Report NO :
Test Mode :
Test Voltage :
Phase :

412915
Mode 1
120Vac/60Hz
Neutral

Full Spectrum

100

Level in dBuV
n
(]

CISPR22-QP LimitatMain Ports

a0t ¢
30+
1 o
20+ *»
10+
0 : —t—+—+—+—+— : ———t : !
150k 300 400500 800 1M 2M 3M dM5M 6 8 10M 20M  30M
Frequency inHz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter | Corr.
(MHz) (dBuv) (dBuv) (dBuVv) | (dB) (dB)
0.152903 29.85 55.84 25.99 | N OFF 19.9
0.152903 48.97 65.84 16.87 | N OFF 19.9
0.156750 29.44 55.63 26.19 | N OFF 19.9
0.156750 48.42 65.63 17.21 | N OFF 19.9
0.197160 23.49 53.73 30.24 | N OFF 19.9
0.197160 40.92 63.73 2281 | N OFF 19.9
0.438000 19.10 47.10 28.00 | N OFF 19.9
0.438000 25.00 57.10 32.10 | N OFF 19.9
0.499020 16.53 46.02 29.49 | N OFF 19.9
0.499020 20.62 56.02 35.40 | N OFF 19.9
0.543750 17.08 46.00 28.92 | N OFF 19.9
0.543750 20.97 56.00 35.03 | N OFF 19.9




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR412915J

Appendix C. Radiated Spurious Emission

Temperature : 18.9~22.1°C
Test Engineer : Fu Chen, Sam Chou and Troye Hsieh
Relative Humidity : 43.7~67.1%
<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/m)| (dB) [(dBuV/im)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
2384.655 51.07 -22.93 74 41.71 27.45 16.71 34.8 200 | 312 P H
2383.29 45.25 -8.75 54 35.91 27.43 16.71 34.8 200 | 312 A H
* 2404 105.93 - - 96.5 27.5 16.73 34.8 200 | 312 P H
* 2404 105.03 - - 95.6 27.5 16.73 34.8 200 | 312 A H
BLE
H
CH 02
2351.055 50.9 -231 74 41.71 27.3 16.68 | 34.79 | 300 88 P \
2404MHz
2352.63 44.85 -9.15 54 35.66 27.3 16.68 | 34.79 | 300 88 A |V
* 2404 110.4 - - 100.97 27.5 16.73 34.8 300 88 P \Y,
* 2404 109.37 - - 99.94 27.5 16.73 34.8 300 88 AV
\Y,
2310.48 50.65 -23.35 74 41.49 27.3 16.65 | 34.79 | 300 | 221 P H
2325.68 44.86 -9.14 54 35.75 27.24 16.66 | 34.79 | 300 | 221 A H
* 2440 104.15 - - 94.57 27.6 16.78 34.8 300 | 221 P H
* 2440 103.29 - - 93.71 27.6 16.78 34.8 300 | 221 A H
2484.8 50.82 -23.18 74 41.08 27.7 16.84 34.8 300 | 221 P H
BLE
2499.68 44.8 -9.2 54 35.04 27.7 16.86 34.8 300 | 221 A H
CH 38
2385.2 50.52 -23.48 74 41.16 27.45 16.71 34.8 300 86 P \Y,
2440MHz
2389.36 44.87 -9.13 54 35.47 27.49 16.71 34.8 300 86 A |V
* 2440 108.81 - - 99.23 27.6 16.78 34.8 300 86 P \Y,
* 2440 107.48 - - 97.9 27.6 16.78 34.8 300 86 AV
2498.24 51.26 -22.74 74 415 27.7 16.86 34.8 300 86 P \
2494.88 45.26 -8.74 54 35.5 27.7 16.86 34.8 300 86 AV
TEL : 886-3-327-0868 Page Number : Cl of C14
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* 2478 105.02 - - 95.31 27.68 16.83 34.8 250 211 P H
* 2478 104.13 - - 94.42 27.68 16.83 34.8 250 211 A H
2483.56 514 -22.6 74 41.66 27.7 16.84 34.8 250 211 P H
2491.16 45.12 -8.88 54 35.37 27.7 16.85 34.8 250 211 A H
H
BLE
H
CH76
* 2478 109.52 - - 99.81 27.68 16.83 34.8 350 84 P \Y,
2478MHz
* 2478 108.62 - - 98.91 27.68 16.83 34.8 350 84 A \Y,
2485.4 51.61 -22.39 74 41.87 27.7 16.84 34.8 350 84 P V
2483.68 45.33 -8.67 54 35.59 27.7 16.84 34.8 350 84 A \Y,
\Y,
\Y,
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-0868 Page Number : C2 of C14
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2.4GHz 2400~2483.5MHz

BLE (Harmonic @ 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/m)| (dB) |(dBuV/m)| (dBuV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)/(H/V)
4808 39.97 | -34.03 74 53.51 32.45 11.81 57.8 - - P | H
H
H
H
H
H
H
H
H
H
H
BLE
H
CH 02
4808 40.5 -33.5 74 54.04 32.45 11.81 57.8 - - P |V
2404MHz
\%
\Y%
\Y%
\%
\Y%
\%
\Y%
\%
\%
\Y%
\%
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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)| (dBuV)| (dB/m) | (dB) | (dB) |(cm) (deg) |(P/A)/(H/V)
4880 40.91 -33.09 74 54.22 32.7 11.81 | 57.82 - - P | H
7320 4412 | -29.88 74 50.98 36.82 14.77 | 58.45 - - P | H
H
H
H
H
H
H
H
H
H
BLE
H
CH 38
4880 4163 |-32.37 74 54.94 32.7 11.81 | 57.82 - - P |V
2440MHz
7320 4526 | -28.74 74 52.12 36.82 14.77 | 58.45 - - P |V
\Y%
\Y%
\%
\Y%
\%
\Y%
\%
\%
\Y%
\%
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BLE Note | Frequency Level |Margin Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpuV/m)| (dB) [(dBuV/im)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
4956 41.84 -32.16 74 54.86 33.02 11.81 57.85 - - P H
7434 43.31 -30.69 74 50.49 36.33 14.9 58.41 - - P H
H
H
H
H
H
H
H
H
H
BLE
H
CH76
4956 41.48 -32.52 74 54.5 33.02 11.81 57.85 - - P \Y,
2478MHz
7434 44.64 -29.36 74 51.82 36.33 14.9 58.41 - - P \Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\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.

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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<2Mbps>

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) (dBuV/im)| (dB) [(dBpV/m ) (dBpV)| (dB/m) | (dB) | (dB) |(cm) (deg) (P/A)|(H/V)

2367.96 50.87 -23.13 74 41.66 27.3 16.7 34.79 | 150 | 329 P H
2355.045 45.07 -8.93 54 35.87 27.3 16.69 | 34.79 | 150 | 329 A H
* 2404 105.39 - - 95.96 27.5 16.73 34.8 150 | 329 P H
* 2404 104.53 - - 95.1 27.5 16.73 34.8 150 | 329 A H
H

BLE
H

CH 02
2370.27 50.91 -23.09 74 41.7 27.3 16.7 34.79 | 300 88 P |V

2404MHz

2389.17 45.61 -8.39 54 36.21 27.49 16.71 34.8 300 88 AV
* 2404 109.35 - - 99.92 27.5 16.73 34.8 300 88 P |V
* 2404 108.38 - - 98.95 27.5 16.73 34.8 300 88 AV
\
\
2312.72 50.58 -23.42 74 41.42 27.3 16.65 | 34.79 | 100 | 316 P H
2388.4 44.61 -9.39 54 35.22 27.48 16.71 34.8 100 | 316 A H
* 2440 105 - - 95.42 27.6 16.78 34.8 100 | 316 P H
* 2440 102.72 - - 93.14 27.6 16.78 34.8 100 | 316 A H
2491.68 51.13 -22.87 74 41.38 27.7 16.85 34.8 100 | 316 P H

BLE
2498.88 45.05 -8.95 54 35.29 271.7 16.86 34.8 100 | 316 A H

CH 38
2388.24 50.93 -23.07 74 41.54 27.48 16.71 34.8 300 86 P |V

2440MHz
2383.28 45.33 -8.67 54 35.99 27.43 16.71 34.8 300 86 AV
* 2440 110.65 - - 101.07 27.6 16.78 34.8 300 86 P |V
* 2440 108.32 - - 98.74 27.6 16.78 34.8 300 86 AV
2499.2 50.99 -23.01 74 41.23 27.7 16.86 34.8 300 86 P |V
2496.72 45.24 -8.76 54 35.48 27.7 16.86 34.8 300 86 AV
TEL : 886-3-327-0868 Page Number : C6 of C14
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* 2478 106.49 - - 96.78 27.68 16.83 34.8 250 334 P H
* 2478 105.56 - - 95.85 27.68 16.83 34.8 250 334 A H
2499.76 51 -23 74 41.24 27.7 16.86 34.8 250 334 P H
2483.76 45.04 -8.96 54 35.3 27.7 16.84 34.8 250 334 A H
H
BLE
H
CH76
* 2478 108.93 - - 99.22 27.68 16.83 34.8 300 86 P \Y,
2478MHz
* 2478 108 - - 98.29 27.68 16.83 34.8 300 86 A \Y,
2488.84 51.35 -22.65 74 41.6 27.7 16.85 34.8 300 86 P V
2493.36 45.32 -8.68 54 35.56 27.7 16.86 34.8 300 86 A \Y,
\Y,
\Y,
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-0868 Page Number : C7 of C14
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2.4GHz 2400~2483.5MHz

BLE (Harmonic @ 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/m)| (dB) |(dBuV/m)| (dBuV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)/(H/V)
4808 4139 |-32.61 74 54.93 32.45 11.81 57.8 - - P | H
H
H
H
H
H
H
H
H
H
H
BLE
H
CH 02
4808 41.51 -32.49 74 55.05 32.45 11.81 57.8 - - P |V
2404MHz
\%
\Y%
\Y%
\%
\Y%
\%
\Y%
\%
\%
\Y%
\%
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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)| (dBuV)| (dB/m) | (dB) | (dB) |(cm) (deg) |(P/A)/(H/V)
4880 40.65 |-33.35 74 53.96 32.7 11.81 | 57.82 - - P | H
7320 4449 | -29.51 74 51.35 36.82 14.77 | 58.45 - - P | H
H
H
H
H
H
H
H
H
H
BLE
H
CH 38
4880 4119 |-32.81 74 54.5 32.7 11.81 | 57.82 - - P |V
2440MHz
7320 4497 |-29.03 74 51.83 36.82 14.77 | 58.45 - - P |V
\Y%
\Y%
\%
\Y%
\%
\Y%
\%
\%
\Y%
\%
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BLE Note | Frequency Level |Margin Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpuV/m)| (dB) [(dBuV/im)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
4956 42.32 -31.68 74 55.34 33.02 11.81 57.85 - - P H
7434 42.89 -31.11 74 50.07 36.33 14.9 58.41 - - P H
H
H
H
H
H
H
H
H
H
BLE
H
CH76
4956 42.41 -31.59 74 55.43 33.02 11.81 57.85 - - P \Y,
2478MHz
7434 43.79 -30.21 74 50.97 36.33 14.9 58.41 - - P \Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\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.

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

Page Number

: C10 of C14




swanranas. FCC RADIO TEST REPORT Report No. : FR412915J

Emission above 18GHz

2.4GHz BLE (SHF)

BT 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)
24503 38.92 -35.08 74 36.25 391 17.07 53.5 - - P H

< I K| KKK KKKk |Kk|<K|k|fxg|jzjzxjx|jx|xT|xT|xT | T | T | T

2.4GHz
BLE
24958 38.88 -35.12 74 35.22 39.27 17.71 53.32 - - P
SHF
1. No other spurious found.
2. All results are PASS against limit line.
Remark
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 : Cl11 of C14
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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) (dBuV/im)| (dB) [(dBpV/im)| (dBupV) | (dB/m) | (dB) | (dB) |(cm) (deg) (P/A)|(H/V)
30.27 33.45 -6.55 40 41.33 23.91 0.67 32.46 - - P H
184.17 25.98 -17.52 43.5 41.62 14.63 1.78 32.05 - - P H
212.52 25.94 -17.56 435 41.54 14.76 1.95 32.31 - - P H
944 32.72 -13.28 46 29.08 30.18 4.52 31.06 - - P H
958.7 33.99 -12.01 46 29.37 30.95 4.56 30.89 - - P H
983.2 34.45 -19.55 54 29.7 30.73 4.61 30.59 - - P H
H
H
H
H
H

2.4GHz
H

BLE
F 30 32.62 -7.38 40 40.41 24 0.67 32.46 - - P |V
435 33.45 -6.55 40 47.44 17.62 0.68 32.29 - - P |V
186.87 26.56 -16.94 435 42.25 14.62 1.79 321 - - P |V
9454 33.5 -12.5 46 29.76 30.27 4.52 31.05 - - P |V
955.9 33.51 -12.49 46 28.98 30.91 4.55 30.93 - - P |V
970.6 34.73 -19.27 54 29.78 31.12 4.58 30.75 - - P |V
\Y
\Y
\Y
\Y
\Y
V

1. No other spurious found.
2. All results are PASS against limit line.
Remark

The emission position marked as

against limit or emission is noise floor only.

means no suspected emission found and emission level has at least 6dB margin

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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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 Margin line.

P/A Peak or Average

H/V Horizontal or Vertical

TEL : 886-3-327-0868 Page Number : C13 of C14
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A calculation example for radiated spurious emission is shown as below:

FAX : 886-3-327-0855

BLE Note | Frequency Level |Margin| Limit Read |Antenna| Path |Preamp 6 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 2390 5545 |-1855| 74 5451 | 3222 | 458 | 3586 | 103 | 308 | P | H
CH 00
2402MHz 2390 43.54 | -10.46 54 42.6 32.22 4.58 35.86 | 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. Margin (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 (dBpV/m)
2. Margin (dB)
= Level(dBpV/m) — Limit Line(dBuV/m)
= 55.45(dBpV/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 (dBpV/m)
2. Margin (dB)
= Level(dBpV/m) — Limit Line(dBuV/m)
= 43.54(dBpV/m) — 54(dBuV/m)
=-10.46(dB)
Both peak and average measured complies with the limit line, so test result is “PASS”.
TEL : 886-3-327-0868 Page Number : C14 of C14
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Appendix D. Radiated Spurious Emission Plots

Temperature : 18.9~22.1°C

Test Engineer : Fu Chen, Sam Chou and Troye Hsieh
Relative Humidity : 43.7~67.1%

Note symbol

-L Low channel location

-R | High channel location

TEL : 886-3-327-0868 Page Number : D1 of D31
FAX : 886-3-327-0855
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<1Mbps>

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

BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
BLE CHO02 2404MHz
Horizontal Fundamental
0d
wd
800 | 200 PEAK 74,
i B T e L S -
s
Condition : PEAK_BE_74 3m 9120D_01620_230817 HORIZONTAL Condition PEAK_74 3m 9120D_01620_230817 HORIZONTAL
Ao To0D 000Rs VW S00m B0k S A REATO00 00k 1 T 3008 D00k Tt
Peak
20q
wd
s ; J Y
40.0) B Anvuﬂ-r—-“-—"‘-"'-“"“‘-mww
s
Condition : AV6_BE_54 3m 9120D_01620_230817 HORIZONTAL Condition : AV6_54 3m 9120D_01620_230817 HORIZONTAL
RBVOGH 00t Vb 24 c0Des St RBELoOn 000K VB S8 co0krs ST At
Avg.

TEL : 886-3-327-0868
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH02 2404MHz

Vertical Fundamental

1 (@BuVim)

i
wd
- by R U RO N ——
PO i s i
s
v
. ww o

Site :03CHI1-HY 03CHI1-HY
Condition : PEAK_BE_74 3m 9120D_01620_230817 VERTICAL Condition PEAK_74 3m 9120D_01620_230817 VERTICAL

RO T00D000k2 VoW S000 000Kz WAt RO T000000k 1 VoW 3000 000K SWT-AGt0

Peak

wod
i /
o J L wd
g :

VU DRSO IS o e ——
400 40,0 et e
300 300]
200) 200]
109 100]
310 2320, 240, 2360, 2380, 2800, 215 000 300 1500 700, 1e00. 2100 2300 2600,  Z700. 0
Frequency (MHz) Frequency (MHz)
+03CHI1-HY $03CHIL-HY
Condition : AV6_BE_54 3m 9120D_01620_230817 VERTICAL Condition * AV6_54 3m 9120D_01620_230817 VERTICAL

+ RBW:1000.000KHz VBW:24.000KHz SWT:Auto + RBW:1000.000KHz VBW:24.000KHz SWT:Auto

Avg

TEL : 886-3-327-0868
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BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH38 2440MHz - L

Horizontal

Fundamental

A @BuVim)

Date: 2024.03.24

Avg.

+ RBW:1000.000KHz VBW:24.000KHz SWT:Auto

oy

100) ﬂ 100.0|

o

o) o00) PEAK 74
-

50.0) N B e

o0 2 i '

b

b

Site 2 03CH11-HY Site 03CH11-HY

Condition : PEAK_BE_74 3m 9120D_01620_230817 HORIZONTAL Condition PEAK_74 3m 9120D_01620_230817 HORIZONTAL

ST AN e oo T oo s
Peak

o

b

100) ﬂ 100.0|

p

800 \ 80.0)

— s e
40,0/ w.nWwMWAWM

o

]
Site :03CH11-HY Site 03CH11-HY
Condition 1 AV6_BE_54 3m 9120D_01620_230817 HORIZONTAL Condition

AV6_54 3m 91200_01620_230817 HORIZONTAL
RBW:1000.000KHz VBW:24.000KHz SWT:Auto

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

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH38 2440MHz - R

Horizontal

Fundamental

Avg.

+ RBW:1000.000KHz VBW:24.000KHz SWT:Auto

100.0| f
y I
00) IPEAK_BE 74
70.0| Iom
o I
-~

o
Condition : PEAK_BE_74 3m 9120D_01620_230817 HORIZONTAL

TR T ot o0 oz

Peak Left blank

100.0| f
900 \
700 |
60.0) 1
- |
“
o
Conditi : AV6_BE_54 3m 9120D_01620_230817 HORIZONTAL

Left blank

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
BLE CH38 2440MHz - L
Vertical Fundamental
110.0f 110.0| 1
i
wd |
50, 500 g S Lsl -
s
v
Site :03CHI1-HY Site 03CHI1-HY
Condition : PEAK_BE_74 3m 9120D_01620_230817 VERTICAL Condition PEAK_74 3m 9120D_01620_230817 VERTICAL
o T000000K 1 VoW S00000KtE W RO T000000k 1 VoW 3000 000K SWT-AGt0
Peak
110.0f 110.0| 1
wod
i
600 600 VG 54
50 500 — em—
Pl e 0.0 oA et 4 1
o
:03CHI1-HY Site :03CHI1-HY
Condition : AV6_BE_54 3m 9120D_01620_230817 VERTICAL Condition 1 AV6_54 3m 9120D_01620_230817 VERTICAL
AT AR ROWELOOM 000K VB 28 000Kz STt
Avg.

TEL : 886-3-327-0868
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH38 2440MHz - R

Vertical Fundamental

Date: 20240324

1000)
909
809 PEAK_BE 74|

420 2430 2440, 250, 2460, 210, 2480, 2450, 0
Froquency (MHz)
Site +03CHI1HY
Condition +PEAK_BE_74 3m 9120b_01620_230817 VERTICAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak Left blank

Date: 2024-03.24

1000
909
800
700 {
500
500

400)

300

200

109

420 2430 240, 250, 2460, 270, 2480, 240, 250
Frequency (MHz)

Site +03CHI1-HY
Condition : AV6_BE_54 3m 9120D_01620_230817 VERTICAL

+ RBW:1000.000KHz VBW:24.000KHz SWT:Auto

Avg. Left blank

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

Page Number : D7 of D31



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR412915J

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH76 2478MHz

Horizontal

Fundamental

Avg.

+ RBW:1000.000KHz VBW:24.000KHz SWT:Auto

* AV6_54 3m 9120D_01620_230817 HORIZONTAL
+ RBW:1000.000KHz VBW:24.000KHz SWT:Auto

1 (@Buvim) Date: 2024.03.24 A dBuvim) Date: 2024.03.24
1300 1300
1200 1200
1100 o)
1000 1000
900 904
0 PEAK_BE 74 80 PEAK 74
700 700
500 60
: ot e
argetsintens
s04) e
400 400
309 304
200 200
109 100
160 2463.2465.2467 2469 2471 201 T 0 000 00 500 700 1900 2100 2300 2600 2700, 000
Froquency (Wie) Froquency (MHa)
site +03CHILHY 03CHIL-HY
Condition +PEAK_BE_74 3m 91200_01620_230817 HORIZONTAL Condition PEAK_74 3m 9120D_01620_230817 HORIZONTAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHzZ VBW:3000.000KHZ SWT:Auto
A (@Buvim) Date: 2024.03.24 A @Buvim) Date: 2024.03.24
1300 1300
1200 1200
1109 o
1000 A 1000
900 90
800 w0
700 \ 700
609 G BE b4 e G 54
500 S04 =
R —— e
100 400ttt e
309 304
200 200
100 100
160 246321652467 24602471 281 7 0 000 00 500 700 900 200 2300 2600 2700, 0
Frequency (Wie) Frequency (MHa)
+03CHILHY $03CHILHY
Condition + AV6_BE_54 3m 9120D_01620_230817 HORIZONTAL Condition

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

Page Number

: D8 of D31



swanranas. FCC RADIO TEST REPORT Report No. : FR412915J

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

BLE CH76 2478MHz

Vertical Fundamental

o /
]

0 / PEAK_BE 74 80 PEAK 74
o ]

i 500] WW\WWWW

I

Site :03CHI1-HY 03CHI1-HY
Condition : PEAK_BE_74 3m 9120D_01620_230817 VERTICAL Condition PEAK_74 3m 9120D_01620_230817 VERTICAL

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

Peak

A @BuVim)

Date: 2024-03.24 A @Buvim) Date: 20240324
1309 1300]

1209 1200

1100 100

1009 N 1000]

" \

809 809

709 \ 700

[ / b 509 o
b R N P NN A VLSS S o2 ——
409 B e R s

309 309

209 200

100 100

7160 246324652467 2460 2471 20t 91 0 000 300, 1800 4700 1900 2100 2300 2600, 2700 0
Freaquency (Miz) Freauency (M)
+03CHILHY $03CHIL-HY

Condition + AV6_BE_54 3m 9120D_01620_230817 VERTICAL Condition + AV6_54 3m 91200_01620_230817 VERTICAL

+ RBW:1000.000KHz VBW:24.000KHz SWT:Auto + RBW:1000.000KHz VBW:24.000KHz SWT:Auto

Avg.

TEL : 886-3-327-0868

Page Number : D9 of D31
FAX : 886-3-327-0855



swanranas. FCC RADIO TEST REPORT Report No. : FR412915J

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

BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m

BLE CH02 2404MHz

Horizontal Vertical

s By Date: 20240325 e Date 20240325
1500 1300
1200 1200
10 10
100 1000
%00 s0q)
e O S A S R 7.5 oo
700 700
) G 54 609 G54
500 = s00)
e e P R L
00t et Annwrv"*'r‘"“w
300 300
200 200
100 100
00 G0 ww. oo oo oo feoo 000 o0 G w0 oo o wom oo 1
reduency (uHz) requency (MHy)
site £ 03CHILHY sire 03CHILHY
Condition : PEAK_74 3m 9120D_01620_230817 HORIZONTAL Condition PEAK_74 3m 9120D_01620_230817 VERTICAL

Peak

Avg.

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

Page Number : D10 of D31



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR412915J

BLE

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BLE CH02 2404MHz

Horizontal

Vertical

1 @BuVim)

Date: 2024.03.25

) aBu

Date: 20240325

1300
1200
o)
1000
904
PEAK|74 80
700

AVG[54 609

PERK|74

AVG[54

s00]

400

300]
200]
100

4470 14473, 14475, 14477, 14479, 14481, 14483,

4485, 14487, 14489, 14491, 14493,
Frequency (MHz)

4495, 14497, 14500

14470 14473, 14475, 14ATT. 14479, 14481, 14483, 14485, 14457, 14489, 14401, 14493, 14495, 14497, 14500

17.7G
~18G
Avg

Condition

te)
+03CHI1-HY
:PEAK_74 3m 9120D_01620_230817 HORIZONTAL

Condition

Froquency (MH2)
site +03CHIL-HY site 03CHIL-HY
Condition +PEAK_74 3m 9120D_01620_230817 HORIZONTAL Condition PEAK_74 3m 9120D_01620_230817 VERTICAL
~14.5G
A (6Buvim) Date: 2024.03.25 A dBuvim) Date: 2024.03.25
130 1300
1200 1200
1100 0.4
100 1000
909 904
a0 PEAK|74 e PEAK|74
700 704
600 REE L G54
509 50
400 400 S S S S U [ St
309 04|
200 200
109 100
7700 17730, 17750, 17770, 17750, 17810, 17830, 17850, 17670, 17600, 17970, 17930, 17950, 17970, 18000
Froquency (o)

7700 17730, 17750, 17770, 1790, 17810, 17830, 17850, 17870, 17890, 17910, 17930, 17950, 17970, 18000
E M)

roquoncy (MHz)
£ 03CHIL-HY
+PEAK_74 3m 9120D_01620_230817 VERTICAL

TEL:

FAX

886-3-327-0868
886-3-327-0855

Page Number : D11 of D31



swanranas. FCC RADIO TEST REPORT

Report No. : FR412915J

BLE

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BLE CH38 2440MHz

Horizontal

Vertical

Peak

Avg.

Date: 2024.03.25

PERK 74,

2 > g B b
N . el

5000, 8000, 10000, 12000, 4000, 6000 18000
Frequency (MHz)

+03CHILHY

:PEAK_74 3m 9120D_01620_230817 HORIZONTAL

Date: 20240325

1300
1200

1000
904
a0
700
60

PERK 74

s00]

300]
200]
100

o E
R e e

Site

Condition

5000, 8000, 70000, 12000, 14000, 6000, 18000

Frequency (MiHz)
03CHIL-HY

PEAK_74 3m 9120D_01620_230817 VERTICAL

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

Page Number

: D12 of D31



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR412915J

BLE

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BLE CH38 2440MHz

Horizontal

Vertical

17.7G
~18G
Avg

) (6Buvim) Date: 2024.03.25 A dBuvim) Date: 2024.03.25
130 1300
1200 1200
1109 10|
100 1000
909 904
209 PEAK|74 e PEAK|74
700 700
L GE 604 G54
500 504
109 409 ~ U S R N SIS
300 04|
200 200
109 100
4470 T4AT3. TA475. 14477, 1AATD. THAGT. 14403, T44T5. 1437, 14435, 14401 14493, 14495, 14407, 14500 V470 THATS. TAATS. TA4TT. 14ATO. THATT. TAAT3. TA4T5. T44G7. 14430, TAAOT. 14453, 14495, 14497, 14500
Froquency (WHz) Froquency (MH2)
site +03CHIL-HY e 03CHIL-HY
Condition +PEAK_74 3m 9120D_01620_230817 HORIZONTAL Condition PEAK_74 3m 9120D_01620_230817 VERTICAL
~14.5G
A (6Buvim) Date: 2024.03.25 A dBuvim) Date: 2024.03.25
130 1300
1200 1200
1100 0.4
100 1000
909 904
a0 PEAK|74 e PEAK|74
700 704
600 REE L G54
509 50
PSS B S S S v A S S N S '
309
200 200
109 100

7700 17730, 17750, 17770, 17790, 17810, 17830 17850, 17870, 17890, 17910, 17930 17950, 17970, 18000
Frequency (MHz)

Condition

+03CHI1-HY

te)

:PEAK_74 3m 9120D_01620_230817 HORIZONTAL

7700 17730, 17750, 17770, 1790, 17810, 17830, 17850, 17870, 17890, 17910, 17930, 17950, 17970, 18000
Frequency (MHz)

£ 03CHIL-HY
Condition +PEAK_74 3m 9120D_01620_230817 VERTICAL

TEL:

FAX

886-3-327-0868
886-3-327-0855

Page Number : D13 of D31



swanranas. FCC RADIO TEST REPORT

Report No. : FR412915J

BLE

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BLE CH76 2478MHz

Horizontal

Vertical

Peak

Date: 2024.03.25

PERK 74,

: e v——
P i T

G 54
A s PN 1o |

300
200)
109
000 5000, 8000, 10000, 12000, 4000, 6000 18000
Frequency (MHz)
Site +03CHILHY
Condition

:PEAK_74 3m 9120D_01620_230817 HORIZONTAL

Date: 20240325

PERK 74

G54
B A

5000, 8000, 70000, 12000, 14000, 6000, 18000

Frequency (MiHz)
03CHIL-HY

PEAK_74 3m 9120D_01620_230817 VERTICAL

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

Page Number

: D14 of D31



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR412915J

BLE

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BLE CH76 2478MHz

Horizontal

Vertical

1 @BuVim)

Date: 2024.03.25

PERK|74]

AVG[54

4470 14473, 14475, 14477, 14479, 14481, 14483,
Frequency (MHz)

4485, 14487, 14489, 14491, 14493, 14495, 14497, 14500

) (@Buvim) Date: 20240325

1300
1200
o)
1000
904
80 PEAK|74
700

609 AVG[54

s00]
400

300]
200]
100

14470 14473, 14475, 14ATT. 14479, 14481, 14483, 14485, 14457, 14489, 14401, 14493, 14495, 14497, 14500

17.7G
~18G
Avg

7700 17730, 17750, 17770, 17790, 17810, 17830 17850, 17870, 17890, 17910, 17930 17950, 17970, 18000
Frequency (MHz)

te)
+03CHI1-HY
Condition :PEAK_74 3m 9120D_01620_230817 HORIZONTAL

Froquency (MH2)
site +03CHIL-HY site 03CHIL-HY
Condition +PEAK_74 3m 9120D_01620_230817 HORIZONTAL Condition PEAK_74 3m 9120D_01620_230817 VERTICAL
~14.5G
A (6Buvim) Date: 2024.03.25 A dBuvim) Date: 2024.03.25
130 1300
1200 1200
1100 0.4
100 1000
909 904
a0 PEAK|74 e PEAK|74
700 704
600 REE L G54
509 50
00l T e
309
200 200
109 100

7700 17730, 17750, 17770, 1790, 17810, 17830, 17850, 17870, 17890, 17910, 17930, 17950, 17970, 18000
Frequency (MHz)

£ 03CHIL-HY
Condition +PEAK_74 3m 9120D_01620_230817 VERTICAL

TEL:

FAX

886-3-327-0868
886-3-327-0855

Page Number

: D15 of D31



swanranas. FCC RADIO TEST REPORT Report No. : FR412915J

<2Mbps>

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

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

ANT BLE CH02 2404MHz

1 Horizontal Fundamental

A (@Buvim)

Date: 2024-03.24

el (dBuVim) Date: 20240324

809 PEAK_74
700 700]
600 600]
1

it
N L e b b ks
400 g
300 300
200 200
109 100
50 7320 70 7360 780 7400, 7t G0 W00 W00 o0 100 200 20 200 2700 E
Freaquency (W) Freavency (MHi)
site £ 03CHILHY site 03CHILHY
Condition :PEAK_BE_74 3m 9120D_01620_230817 HORIZONTAL Condition PEAK_74 3m 9120D_01620_230817 HORIZONTAL
 RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KKHz VBW:3000.000KHz SWT:Auto
) aguvim) Date: 20240324 o aguvim) Date: 20240324
1300 1300
1200 1200
1100 o) .
1000 1000
a0 a0l
00 a0l
700 709l
o0 a0l o
500 500 ===
0 0! R SRS SUSN EUSO >~ o«
300 300
200 200
100 100
510 7320, a0, 7360, Z00. O G0 W00 v o0 10 200 20 200 2000 000
Freaquency (W) Freasency (MH:)
site £03CHIL-HY site £ 03CHIL-HY
Condition : AVG_BE_54 3m 9120D_01620_230817 HORIZONTAL Condition : AV6_54 3m 9120D_01620_230817 HORIZONTAL
 RBW:1000.000KHz VBW:24.000KHz SWT:Auto

+ RBW:1000.000KHZ VBW:24.000KHZ SWT:Auto

Avg.

TEL : 886-3-327-0868

Page Number : D16 of D31
FAX : 886-3-327-0855



swanranas. FCC RADIO TEST REPORT Report No. : FR412915J

BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
p
.
- s oo e

o by - ]

-

m

Site 2 03CH11-HY Site. 03CHI1-HY

Condition : PEAK_BE_74 3m 9120D_01620_230817 VERTICAL Condition PEAK_74 3m 9120D_01620_230817 VERTICAL

R0 008 VM 300000K 12 VT A oW 10000001 1M 5050000k ST Ao

b

p

600 600 AVG 54
o : =

E—
40.0| ‘HFQ“W‘M_VM
d
2 03CH11-HY Site. 2 03CHI1-HY
Condition : AV6_BE_54 3m 9120D_01620_230817 VERTICAL Condition 1 AV6_54 3m 9120D_01620_230817 VERTICAL
RO 0K V2400961 WAt RO 201 VW24 5906 STt

TEL : 886-3-327-0868

Page Number : D17 of D31
FAX : 886-3-327-0855



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR412915J

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH38 2440MHz - L

Horizontal

Fundamental

1 (0B

Date: 2024.03.24

Avg.

+ RBW:1000.000KHz VBW:24.000KHz SWT:Auto

wod
100.0) ﬂ 100.0|
P
809 809 PEAK 74|
as
——
g : B S
a
m
o
ey o
Site 2 03CHIL-HY Site 03CH11-HY
Condition : PEAK_BE_74 3m 9120D_01620_230817 HORIZONTAL Condition PEAK_74 3m 9120D_01620_230817 HORIZONTAL
RBWIO03000kH VEW 3000000KHz SWT Auto ROW000 02 VBV 000 000Kz SWT-Auts
oy P o P
o
a0
;
wod )
P
as .
s . ay =
i s —
o OO R O W
s
o
ey e
Site 2 03CHI1-HY Site 03CH11-HY
Conditon Ve BE 54 3n 91200 01620, 230817 HORLZONTAL Condtn AV 54 3 91200. 01620 230017 HORIZONTAL

RBW:1000.000KHz VBW:24.000KHz SWT:Auto

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

Page Number

: D18 of D31



swanranas. FCC RADIO TEST REPORT

Report No. : FR412915J

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH38 2440MHz - R

Horizontal

Fundamental

Avg.

+ RBW:1000.000KHz VBW:24.000KHz SWT:Auto

1009 it
==
00) N IPEAK_BE 74
e M
o
Condition +PEAK_BE_74 3m 9120D_01620_230817 HORIZONTAL
TR T ot o0 oz
Peak Left blank
100.0| M
-
o \ .
)
o
Conditi : AV6_BE_54 3m 9120D_01620_230817 HORIZONTAL

Left blank

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

Page Number

: D19 of D31



swanranas. FCC RADIO TEST REPORT Report No. : FR412915J

BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
BLE CH38 2440MHz - L
Vertical Fundamental

110.0f 110.0| i

i

wd

s0. i 00| At S A

s

v

Site :03CHI1-HY 03CHI1-HY

Condition : PEAK_BE_74 3m 9120D_01620_230817 VERTICAL Condition PEAK_74 3m 9120D_01620_230817 VERTICAL

o T000000K 1 VoW S00000KtE W RO T000000k 1 VoW 3000 000K SWT-AGt0
Peak

110.0f 110.0| 1
wod

i

g . ——
40.0) An.n/wwww 1
o

:03CHI1-HY :03CHI1-HY
Condition : AV6_BE_54 3m 9120D_01620_230817 VERTICAL Condition 1 AV6_54 3m 9120D_01620_230817 VERTICAL
AT AR ROWELOOM 000K VB 28 000Kz STt
Avg.

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

Page Number : D20 of D31



swanranas. FCC RADIO TEST REPORT

Report No. : FR412915J

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH38 2440MHz - R

Vertical Fundamental

Peak

Date: 20240324

PEAK_BE 74|

420

2430, 2440,

+03CHI1HY

+PEAK_BE_74 3m 9120b_01620_230817 VERTICAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

250, 2460, 210, 2480, 2450, 250
Froquency (MHz)

Left blank

Avg.

Date: 2024-03.24

1300
1200
1109
1000

800)

700)

400)

300

109

Site

420

Condition

2430, 240,

+03CHI1-HY

: AV6_BE_54 3m 9120D_01620_230817 VERTICAL
+ RBW:1000.000KHz VBW:24.000KHz SWT:Auto

250, 270, 2480, 240, 250

2460,
Frequency (MHz)

Left blank

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

Page Number

: D21 of D31



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR412915J

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH76 2478MHz

Horizontal

Fundamental

Avg.

+ RBW:1000.000KHz VBW:24.000KHz SWT:Auto

1009 A 1000]
209 PEAK BE 74 800 PEAK 74
700) \ 700|
-
! SN "
L Wwweerersere e s S
-
Site :03CHI1-HY Site. 03CHI1-HY
Condition : PEAK_BE_74 3m 9120D_01620_230817 HORIZONTAL Condition PEAK_74 3m 9120D_01620_230817 HORIZONTAL
e T an ot clo, el otz e ool ez o oz
1000 A 1000]
p”
e S SO AR o ———
o o DO R P
o
Site :03CHI1-HY Site. 2 03CHI1-HY
Condition : AV6_BE_54 3m 9120D_01620_230817 HORIZONTAL Condition H

* AV6_54 3m 9120D_01620_230817 HORIZONTAL
+ RBW:1000.000KHz VBW:24.000KHz SWT:Auto

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

Page Number

: D22 of D31



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR412915J

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BLE CH76 2478MHz

Vertical

Fundamental

1 (@BuVim) Date: 20240324

) (@Buvim)

Date: 20240324

Avg.

+ RBW:1000.000KHz VBW:24.000KHz SWT:Auto

+ RBW:1000.000KHz VBW:24.000KHz SWT:Auto

110.0f 110.0| 1

100.0| /\ 100.0|

00) PEAK_BE_74 o00) PEAK 74,
700 \ 700

g JE

00| e i Bt ket

-

Site :03CHI1-HY Site 03CHI1-HY

Condition : PEAK_BE_74 3m 9120D_01620_230817 VERTICAL Condition PEAK_74 3m 9120D_01620_230817 VERTICAL

oo oo e A
Peak

100.0| ﬂ 100.0|

700 \ 700)

600 \ww VG BE b4l 600 AVG 54
- Ex
wnww 400} ,WM

o

Site :03CHI1-HY Site :03CHI1-HY
Condition : AV6_BE_54 3m 9120D_01620_230817 VERTICAL Condition 1 AV6_54 3m 9120D_01620_230817 VERTICAL

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

Page Number

: D23 of D31



swanranas. FCC RADIO TEST REPORT Report No. : FR412915J

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

BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m

BLE CH02 2404MHz

Horizontal Vertical

Date: 20240325 - Date: 20240325
1500 1300
1200 1200
10 10
100 1000
%00 s0q)
e O S A S R 7.5 oo
700 700
) G 54 609 G54
509 e G TN il 500) ™ T
i P —— = . —— S
0 e 400 W’]‘WW
300 300 |
200 200 ‘
100 100 |
00 G0 ww. oo oo oo feoo 000 o0 G w0 oo o wom oo 1
reduency (uHz) requency (MHy)
site £ 03CHILHY sire 03CHILHY
Condition : PEAK_74 3m 9120D_01620_230817 HORIZONTAL Condition PEAK_74 3m 9120D_01620_230817 VERTICAL

Peak

Avg.

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

Page Number : D24 of D31



swanranas. FCC RADIO TEST REPORT Report No. : FR412915J

-
BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m
p
00 PEAK|74] o00) PEAK|74
600 AVG[54 600 AVG (54
s
-
"
i T T T S T T i T e o i T T T S R e i T T o
Site 2 03CH11-HY Site. 03CHI1-HY
Condition : PEAK_74 3m 9120D_01620_230817 HORIZONTAL Condition PEAK_74 3m 9120D_01620_230817 VERTICAL
~14.5G
b
p
00 PEAK|74] e00) PEAK(74
600 AVG[54 600 AVG[54
.
o il
g
2 03CH11-HY 2 03CHI1-HY
Condition : PEAK_74 3m 9120D_01620_230817 HORIZONTAL Condition :PEAK_74 3m 9120D_01620_230817 VERTICAL
~18G

TEL : 886-3-327-0868

Page Number : D25 of D31
FAX : 886-3-327-0855



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR412915J

BLE

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BLE CH38 2440MHz

Horizontal

Vertical

Peak

Avg.

Date: 2024.03.25

PERK 74,

G 54
2 Lo |
200fu N

5000, 8000, 10000, 12000, 4000,
Frequency (MHz)

+03CHILHY

:PEAK_74 3m 9120D_01620_230817 HORIZONTAL

16000,

8000

Date: 20240325

PERK 74

s
R R R s

5000, 8000, 70000, 12000, 14000, 6000, 18000
Frequency (MiHz)

03CHIL-HY
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Emission above 18GHz

2.4GHz BLE (SHF @ 1m)
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Emission below 1GHz

2.4GHz BLE (LF)
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Appendix E. Duty Cycle Plots

Band Duty Cycle(%) T(us) 1/T(kHz) VBW Setting
Bluetooth - LE ASK for 1Mbps 15.11 42 23.810 24kHz
Bluetooth - LE ASK for 2Mbps 15.47 43 23.256 24kHz

Bluetooth - LE for 1Mbps Bluetooth - LE for 2Mbps
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FUNCTION | FUNCTION WIDTH.

4300 ps [ (A) 0.71dB|
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—THE END——
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