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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR430602A

Summary of Test Result

Report Ref Std. Test ltems Result Remark
Clause Clause (PASS/FAIL)
3.1 15.247(a)(2) 6dB Bandwidth Pass -
3.1 2.1049 99% Occupied Bandwidth Pass -
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
1.39dB
35 15.247(d) |Radiated Band Edges and Spurious Emission Pass under the limit at
7320.00 MHz
- 15.207 AC Conducted Emission Not Required -
3.6 15.203 Antenna Requirement Pass -

Note: The power source method of the EUT is to use Car Battery (DC power source), and there is no other AC

power port, after assessing, AC Conduction Emission test is not required.

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: Yun Huang
Report Producer: Mila Chen

TEL : 886-3-327-3456
FAX : 886-3-328-4978
Report Template No.: BU5-FR15CBT4.0 Version 2.4
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SPORTON LAB.

e% FCC RADIO TEST REPORT

Report No. : FR430602A

1 General Description

1.1 Product Feature of Equipment Under Test

Product Feature
Equipment TCU 2.2
FCCID T4522084
Brand Name LID Technologies
Model Name 22084
EUT supports Radios application GSM/LTE, Bluetooth-LE, RFID, SRD and GNSS.
EUT Stage Production Unit

Remark: The above EUT's information was declared by manufacturer.

1.2 Product Specification of Equipment Under Test

Product Specification is subject to this standard

Tx / Rx Frequency

2400 MHz ~ 2483.5 MHz

Antenna Type

Ceramic SMD Chip Antenna

Antenna Gain

4.0 dBi

Type of Modulation

Bluetooth-LE: GFSK

Remark: The above EUT's information was declared by manufacturer. Please refer to Disclaimer in

report summary.

1.3 Modification of EUT

No modifications made to the EUT during the testing.

TEL : 886-3-327-3456 Page Number :50f21
FAX : 886-3-328-4978 Issue Date : Sep. 16, 2024
Report Version 101
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1.4

1.5

Testing Location

Test Site Sporton International Inc. EMC & Wireless Communications Laboratory

No.52, Huaya 1st Rd., Guishan Dist.,
Taoyuan City 333, Taiwan (R.O.C.)
TEL: +886-3-327-3456

FAX: +886-3-328-4978

Test Site Location

Sporton Site No.
03CHO7-HY

Test Site No.

Note: The test site complies with ANSI C63.4 2014 requirement.

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.
THO5-HY (TAF Code: 3786)

Test Site No.

Remark The Conducted test item subcontracted to Sporton International Inc. Wensan

Laboratory

FCC designation No.: TW1190 and TW3786

Applicable Standards

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

+ FCC Part 15 Subpart C §15.247

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

+ ANSI C63.10-2013

Remark:

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

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

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

TEL : 886-3-327-3456 Page Number 1 60f 21
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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 : 886-3-327-3456 Page Number : 70f21
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2.2 Test Mode

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

exploratory test procedures and only the worst case emissions were reported in this report.

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

Summary table of Test Cases

Test Item Data Rate / Modulation

Bluetooth — LE / GFSK

Mode 1: Bluetooth Tx 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
Mode 2: Bluetooth Tx CH19 2440 MHz_1Mbps

Radiated Mode 3: Bluetooth Tx CH39_ 2480 MHz_1Mbps
Test Cases Mode 4: Bluetooth Tx CHO0_2402 MHz_2Mbps
Mode 5: Bluetooth Tx CH19 2440 MHz_2Mbps
Mode 6: Bluetooth Tx CH39_ 2480 MHz_2Mbps

Remark: For radiation spurious emission, the modulation and the data rate picked for testing are
determined by the Max. RF conducted power.

TEL : 886-3-327-3456 Page Number :8of21
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2.3 Connection Diagram of Test System

System BT

Simulator AP router Motebook GPS Station Earphone

Power EUT

Source MNotebook
‘ 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 photographs 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
1. |USBto RS232 UGREEN N/A N/A N/A N/A
2. |DC Power Supply [GW Instek GPE2323 N/A N/A N/A
TEL : 886-3-327-3456 Page Number 1 9o0f21
FAX : 886-3-328-4978 Issue Date 1 Sep. 16, 2024
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SPORTON LAB.

2.5

2.6

EUT Operation Test Setup

The RF test items, utility “Terminal v1.9b” 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 : 886-3-327-3456 Page Number :100f 21
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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.
2.

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

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) = 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.

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.

Measure and record the results in the test report.

3.1.4Test Setup

i

Spectrum Analyzer EUT

3.1.5Test Result of 6dB Bandwidth

Please refer to Appendix A.

3.1.6 Test Result of 99% Occupied Bandwidth

Please refer to Appendix A.

TEL : 886-3-327-3456 Page Number 111 of 21
FAX : 886-3-328-4978 Issue Date : Sep. 16, 2024
Report Template No.: BU5-FR15CBT4.0 Version 2.4 Report Version 101



samonias. FCC RADIO TEST REPORT Report No. : FR430602A

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.

TEL : 886-3-327-3456 Page Number 1120f21
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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. The testing follows the ANSI C63.10 Section 11.10.2 Method PKPSD.

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

4. 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)

5. 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.

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

7. 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.
TEL : 886-3-327-3456 Page Number 1 130f21
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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.
2.

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

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.

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.

Measure and record the results in the test report.

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
3.4.5Test Result of Conducted Band Edges Plots
Please refer to Appendix A.
3.4.6 Test Result of Conducted Spurious Emission Plots
Please refer to Appendix A.
TEL : 886-3-327-3456 Page Number 114 0f 21
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3.5 Radiated Band Edges and Spurious Emission Measurement

3.5.1Limit of Radiated Band Edges and Spurious Emission

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious must
be at least 20 dB below the highest emission level within the authorized band. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, the
attenuation required 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.

TEL : 886-3-327-3456 Page Number :150f21
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3.5.3Test Procedures

1.
2.

The testing follows the ANSI C63.10 Section 11.12.1 Radiated emission measurements.
The EUT is arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a high
pass filter are used for the test in order to get better signal level.
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.
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 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 “-*.
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
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.
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3.5.4Test Setup

For radiated test below 30MHz

i | RX Antenna
- 3m -

Metal Full Soldered Ground Plane

= ..

Spectrum Analyzer / Receiver

For radiated test from 30MHz to 1GHz

RX Antenna

Metal Full Soldered Ground Plane

o

Spectrum Analyzer [ Receiver

For radiated test from 1GHz to 18GHz
RX Antenna

EUT ;4— 3 m — |

Metal Full Soldered Ground Plane

==

Spectrum Analyzer / Receiver

TEL : 886-3-327-3456 Page Number 117 0f 21
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For radiated test above 18GHz

RX Antenna

Metal Full Soldered Ground Plane

== .

Spectrum Analyzer / Receiver

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

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

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

very similar.

3.5.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix B and C.

3.5.7Duty Cycle

Please refer to Appendix D.

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

Please refer to Appendix B and C.
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3.6 Antenna Requirements
3.6.1Standard Applicable

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this section. The manufacturer may design the unit so that a broken antenna can
be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited.
This requirement does not apply to carrier current devices or to devices operated under the provisions
of 8§ 15.211, 15.213, 15.217, 15.219, 15.221, or § 15.236. Further, this requirement does not apply to
intentional radiators that must be professionally installed, such as perimeter protection systems and
some field disturbance sensors, or to other intentional radiators which, in accordance with § 15.31(d),
must be measured at the installation site. However, the installer shall be responsible for ensuring that

the proper antenna is employed so that the limits in this part are not exceeded.

3.6.2 Antenna Anti-Replacement Construction

Antenna permanently attached.
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4 List of Measuring Equipment

Instrument | Brand Name | Model No. Serial No. |Characteristics Calg);tegion Test Date Due Date Remark
Hygrometer | TECPEL | DTM-303A | TP201996 N/A Nov. 07, 2023 /X);;Ioolé’22002244~ Nov. 06, 2024 E:Tol_:‘gg_ﬁi‘;
Power Meter | Anritsu ML2495A | 1036004 N/A Jul. 27, 2023 AA'Dpr'rlooléyzzoozz‘E Jul. 26, 2024 ?Tol_’:gg_ﬁfg
Power Sensor | Anritsu MA2411B | 1027253 [300MHz~40GHz| Jul. 27, 2023 AAp[:.r.Oolé,ZZOOZQN Jul. 26, 2024 ?T?—ng-clﬁ((;
Signal Analyzer ggmzs‘ FSV40 101566 10Hz~40GHz |Aug. 23, 2023 A,f;'r,oolé,zfozﬂ Aug. 22, 2024 goﬁgg_ﬁi?
Bilog Antenna | TESEQ o%ggofgzégﬁu 35419 & 03 | 30MHz~1GHz |Apr. 23, 2023 ?;;.0221”22002;; Apr. 22, 2024 (oiéﬂigg?ﬁv)
Bilog Antenna |  TESEQ o%ggoi\;liégfﬁ 35419 & 03 | 30MHz~1GHz |Apr. 22, 2024 T;},2225,22()02§ Apr. 21, 2025 (Osgﬂig;if’:n
32;’:15”?;?]22 ETS-Lindgren| 3117 00075962 | 1GHz ~ 18GHz | Nov. 27, 2023 ippr.r.0225,’220022t~ Nov. 26, 2024 (osgaig;ij—?v)
Loop Antenna ';Z’L‘\?vzé‘ HFH2-22 100315 | 9 kHz~30 MHz |Feb. 23, 2024 '?;;_0225"22002;; Feb. 22, 2025 (osggigg?gv)
preamplifier | MITEQ | WF 00| 1500075 | 1GHz-18GHz | Apr. 20, 2023 T[;‘;.OJ-ZB,’ZZOOZ;~ Apr. 19, 2024 (ogé‘ﬂiggf’ﬁn
Preamplifier MITEQ qgg;;g%to 1590075 | 1GHz~18GHz |Apr. 19, 2024 AA'C";_lZgS"ZZOOZ;; Apr. 18, 2025 (osgaig;ii?n
Preamplifier |COM-POWER| ~PA-103A 161241 | 10MHz~1GHz |Oct. 02, 2023 T;},0225,22()02§ Oct. 01, 2024 (Osgﬂig;if’:n
Preamplifier Agilent 84498 3008A02362 | 1GHz~26.5GHz | Mar. 23, 2024 ippr.r.0225,’220022t~ Mar. 22, 2025 (osgaig;ijﬂv)
Preamplifier | EMEC | EM18G40G | 0600789 18-40GHz | Jul. 25, 2023 AAppr'r_0225',220022‘2~ Jul. 24, 2024 (ogéﬂigg?ﬁv)
i‘:g;?;? Agilent NQO30A | MY52350276 | 3Hz~44GHz |Mar. 26, 2024 AA{C;;‘OZZE_;’Z;OZZ‘E Mar. 25, 2025 (oié‘ﬁiggf’ﬁn
MY28655/4 i,
e B R o A e I
RF Cable | GoBeRr | SUCOPLEX | NYZBSSS 1 otz to 30MHz |Feb. 21, 2024 AAppr'r_0225',220022‘2~ Feb. 20, 2025 (Osé‘gig;i_o:w
RF Cable gﬂaﬁg SUCEZLEX 532078/126E | 30MHz~18GHz |Sep. 15, 2023 AA{C;;‘OZZE_;’Z;OZZ‘E Sep. 14, 2024 (oié‘ﬁiggf’ﬁn
RF Cable QBEEE; SUCE):LEX MY2858/2 | 18GHz~40GHz |Feb. 21, 2024 AApI;.r.0225,,220022t~ Feb. 20, 2025 (osgaigg?gv)
Controller EMEC EM1000 N/A Conviol Ant na |G o | A (Osgﬂig;if’:w
Controller MF MF-7802 N/A Conro! T N/A AA{C’;‘OZZS*’ZZOOZZ‘E N/A (oﬁgﬁiggf’ﬁn
Antenna Mast | EMEC | AM-BS-4500E N/A Boresight mast N/A ’X’;r_ozzé,zzoozg N/A (Ogggig;i_o:w
Tum Table | ChainTek |Chaintek 3000 N/A 0~360 Degree N/A ?;}.0225,220022? N/A (O?Ffé‘ﬂigg_"ﬁw
Software Audix E3 N/A N/A N/A ’X’;ﬁ%ﬁfggg N/A (Ogé‘gig;i_o:w
Uffgg;ta TECPEL TR-32 | HE17XB2495 N/A Mar. 01, 2024 AAp;I.r.OZZS',ZZOOZZiI Feb. 28, 2025 (Ogggig;i_o:w
SH'Z':tz:ngom SCH\A(/:?(RZBE BBHA 9170 |BBHA9170251| 18GHz~40GHz |Nov. 24, 2023 AAFg}_OzZé,Zzoozzﬁ Nov. 23, 2024 (Ogggig;i_o;w
TEL : 886-3-327-3456 Page Number £ 20 of 21
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samonias. FCC RADIO TEST REPORT Report No. : FR430602A

5 Measurement Uncertainty

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))

4.6 dB

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

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

4.3dB

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

Measuring Uncertainty for a Level of Confidence 53dB
of 95% (U = 2Uc(y)) '
TEL : 886-3-327-3456 Page Number :21of21
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Appendix A. Test Result of Conducted Test Items

Report Number : FR430602A

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

Test Engineer: Shiming Liu Temperature: 21~25 °C
Test Date: 2024/4/1~2024/4/3 Relative Humidity: 51~54 %
TEST RESULTS DATA
6dB and 99% Occupied Bandwidth
99%
. 6dB BW
Data Freq. | Occupied | 6dB BW - .
Mod. Rate NTY CH. (MH2) BW (MH2) (k/||r|:|zt) Pass/Fall
(MHz)
BLE |1Mbps 0 2402 1.005 0.666 0.50 Pass
BLE |1Mbps 19 | 2440 1.013 0.671 0.50 Pass
BLE |1Mbps 39 | 2480 1.011 0.668 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 |1Mbps 0 2402 3.79 30.00 4.00 7.79 36.00 Pass
BLE |1Mbps 19 | 2440 3.97 30.00 4.00 7.97 36.00 Pass
BLE |1Mbps 39 | 2480 3.45 30.00 4.00 7.45 36.00 Pass
TEST RESULTS DATA
Peak Power Density
Peak PSD
Data Freqg. FEESIESIR) (e L[5 DG Limit .
Mod. Rate NT{ CH. (MH2) (dBm (dBm (dBi) (dBm Pass/Fall
/100kHz) | /3kHz) 13kHz2)
BLE |1Mbps 0 2402 3.09 -11.67 4.00 8.00 Pass
BLE |1Mbps 19 | 2440 3.08 -11.79 4.00 8.00 Pass
BLE |1Mbps 39 | 2480 2.75 -11.79 4.00 8.00 Pass

Al-10of2



Report Number : FR430602A

TEST RESULTS DATA

6dB and 99% Occupied Bandwidth

99%
: 6dB BW
Data Freq. | Occupied | 6dB BW o .
Mod. Rate NTY CH. (MHz) BW (MH2) (klllr;llzt) Pass/Fail
(MHz)
BLE |2Mbps 0 2402 2.026 1.135 0.50 Pass
BLE |2Mbps 19 | 2440 2.034 1.131 0.50 Pass
BLE |2Mbps 39 | 2480 2.034 1.132 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 |2Mbps 0 2402 3.81 30.00 4.00 7.81 36.00 Pass
BLE |2Mbps 19 | 2440 4,01 30.00 4.00 8.01 36.00 Pass
BLE |2Mbps 39 | 2480 3.47 30.00 4.00 7.47 36.00 Pass
TEST RESULTS DATA
Peak Power Density
Peak PSD
Data Freq. PEELS PED) [Pl P DG Limit .
Mod. Rate NT{ CH. (MH2) (dBm (dBm (dBi) (dBm Pass/Fall
/100kHz) | /3kHz) 13kHz)
BLE |2Mbps 0 2402 2.95 -15.05 4.00 8.00 Pass
BLE |2Mbps 19 | 2440 3.01 -15.24 4.00 8.00 Pass
BLE |2Mbps 39 | 2480 2.68 -15.45 4.00 8.00 Pass

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

FCC RADIO TEST REPORT

Report No. : FR430602A

6dB Bandwidth|
<1Mbps>

6 dB Bandwidth Plot on Channel 00 6 dB Bandwidth Plot on Channel 19
Spectrum - Spectrum -
Ref Level 30.00 dBm Offset 24.41 dB & RBW 100 kHz Ref Level 30.00 dBm Offset 24.16 dB & RBW 100 kHz
o Att 20 B SWT 10.1 ms & VBW 300 kHz Mode Swesp o Att 20 B SWT 10.1 ms & VBW 300 kHz Mode Swesp
@ 1Pk View @ 1Pk View
M1[1]) 3.00 dBm)| M1[1]) 2.95 dBm)|
2.401648200 GHz| 2.439647400 GHz|
20 di D2[1] 0.10 dB 20 di D2[1] 0.25 dB
666,400 kHz| 671.000 kHz|

10 di 10 di

P D1 5.5.—tl?u Y7o -~ i 0a D1 5.5:tl?u o i AT
D2 2241 derm— ML t ""&.\ D2 2044 dBr—la® - 1 ‘_.;\‘

10 dl "/_ m__\ 10 dl / --..L‘\

20 d /l‘ \- 20 d // \
P’ g [l Wy
-40 dBm -40 dBm
-50 df -50 df
-6 d -6 d
CF 2.402 GHz 10001 pts Span 2.0 MHz CF 2.44 GHz 10001 pts Span 2.0 MHz

2 L b — P70 )
] WL ] [
6 dB Bandwidth Plot on Channel 39
Spectrum -
Ref Level 30.00 dBm Offset 24.44 dB & RBW 100 kHz
o Att 20 B SWT 10.1 ms & VBW 300 kHz Mode Sweep
[@ 1Pk view
M1[1] 3.48 dBm)|
2.479647600 GHz|
20 df D2[1] 0.11 dB|
667.800 kHz|
: 'mm-
M\
\WW
0
-6 d
CF 2.48 GHz 1-UUUI pts Span 2.0 MHz
) ] ]
TEL : 886-3-327-3456 Page Number 1 A2-1 of 12

FAX . 886-3-328-4978



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR430602A

<2Mbps>

6 dB Bandwidth Plot on Channel 00

6 dB Bandwidth Plot on Channel 19

Spectrum

=)

Ref Level 30.00 d8m Offset 24.41 db & RBW 100 kHz

Spectrum

=)

N

Ref Level 30.00 d8m  Offset 24.16 db @ RBW 100 kHz
| Att 20d8  SWT 10.1 ms & VBW 300 kHz  Mode Sweep | Att 20d8  SWT 10.1 ms & VBW 300 kHz  Mode Sweep
[@ 17k View [@ 17k View
M1[1] 3.13 dBm| M1[1] 3.05 dBm|
2.401424800 GHz| 2.439426400 GHz|
20 df D2[1] 0.23 dB 20d D2[1] 0.02 dB
1.134800 MHz| 1.130800 MHz|
10 d 10 d
D1 2.887 dém 3015 dém
0 db ; e WY od ; sy
02 .13 den W W 02 885 den ‘/M(hw
10 d /n-" mq\\ 1w d /v-»-" wr\\
20 / 20

7 \

\WW

50 d

-40 dBm—t

50 d

\WW

60 df

60 df

CF 2.402 10001 pts

Span 4.0 MHz

CF 2.44 GHz

10001 pts

J QRHRRRRD

Span 4.0 MHz
———
J [ CERREEEC ]

6 dB Bandwidth Plot on Channel 39

Spectrum

(=)

Ref Level 30.00 d8m Offset 24.44 db & RBW 100 kHz

po Att 20 dB  SWT 10.1 ms & VBW 300 kHz  Mode Sweep

[@ 17k view

M1[1]

D2(1]

3.43 dBm
2.479423200 GHz
0.05 dB|

1.131600 MHz|

D1 2,686 dBm

t
D2 -3.3

TR

[ ™,

/] ™

Vi

\NMM

50 d

60 df

CF 2.48 GHz

10001 pts Span 4.0 MHz
—

) T Wl

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR430602A

99% Occupied Bandwidth|
<1Mbps>

99% Occupied Bandwidth Plot on Channel 00

99% Occupied Bandwidth Plot on Channel 19

k2 Spectrum k2
Ref Level 30.00 d8m  Offset 24.41 ob & RBW 30 kHz Ref Level 30.00 d8m  Offset 24.16 ob & RBW 30 kHz
o att 208 SWT 1ms @ VBW 100 kHz _Mode Sweep o att 208 SWT 1ms @ VBW 100 kHz _Mode Sweep
[@15a View [@15a View
M1[1] 0.08 dBm)| M1[1] 0.03 dBm)|
. 2.40198600 GHz| . 2.43998800 GHz|
20 Occ Bw 1.004995005 MHz| 20 Occ Bw 1.012987013 MHz|
10d 10d
M M.
0 db 0 db - ¥
- ' L WA LN —~_
T A s T
10 d = -10 df . =
T [, = 7
20 d - -20 de s o~
-30 d e of e
e, \ SN Y P TN
40 dom—td ] R
0 d 0 d
60 de 60 de
CF 2.402 GHz 1001 pts Span 2.0 MHz CF 2.44 GHz 1001 pts Span 2.0 MHz
Marker Marker
Type | Ref | Trc | X-value | ¥-value |__Function | Function Result | Type | Ref | Trc | X-value | ¥-value |__Function | Function Result |
ML 1 2,401986 GHz ~0.08 dBm ML 1 2,439988 GHz -0.03 dbm
TL 1 2,40143051 GHz -14.60 dBm Occ Bw 1.004395005 MHz TL 1 2.43348651 GHz -14.49 dBm Occ Bw 1012387013 MHz
T2 1 2.4024955 GHz -15.36 dBm T2 1 2.4404995 GHz -15.63 dBém
| )it ) (T0 | )it )

99% Occupied Bandwidth Plot on Channel 39

ka2
RefLevel 30.00 dBm  Offset 24.44 0B @ RBW 30 kHz
o Att 20 dB SWT 1ms @ VBW 100 kHz _Mode Sweep
(@153 view
M1[1] 0.29 dBm|
. 2.47998800 GHz
20 Occ Bw 1.010989011 MHz|
10 e
M.
0db o R
A A S
-10 df 1 s ]
s .
-20 d — Ly
4 A
30d < .
b \ e
rd v
-40 dBm
50 d
60 de
CF 2.48 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value |__Function | Function Result |
ML 1 2,479988 GHz ~0.29 dBm
1 1 2.47948651 GHz -14.92 dBm Occ Bw 1.010989011 MHz
T2 1 2.4804975 GHz -15.68 dBm

| ) )

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR430602A

<2Mbps>

99% Occupied Bandwidth Plot on Channel 00

99% Occupied Bandwidth Plot on Channel 19

Spectrum - Spec ! -
RefLevel 30.00 dBm  Offset 24.41 0B @ RBW 30 kHz RefLevel 30.00 dBm  Offset 24.16 0B @ RBW 30 kHz
o Att 20B  SWT  1.1ms @ VBW 100 kHz _Mode Swesp o At 2008 SWT _ 1.1ms @ VBW 100 kHz _Mode Sweep
[@15a View [@15a View
M1[1] 0.94 dBm)| M1[1] 0.72 dBm)|
. 2.40200000 GHz| . 2.43998800 GHz|
20 Occ Bw 2.025974026 MHz| 20 Occ Bw 2.033966034 MHz|
10 d 10 d
1 "
0db 3 0db I
AN, ~ AW N
o AV LS 04 PVAT) AV A LS
B T1 - B N VAL o T
T o X \oaf ~ %
oo d i TN 204 L e
I L s Nal Y
-30 d 1 = -30 df o
/ \ A N Y n
Ay aay— N T TV e b
wd W ¥ -
50 o 50 o
60 de 60 de
CF 2.402 GHz 1001 pts Span 4.0 MHz CF 2.44 GHz 1001 pts Span 4.0 MHz
Marker Marker
Type | Ref | Trc | X-value | ¥-value |__Function | Function Result | Type | Ref | Trc | X-value | ¥-value |__Function | Function Result |
ML 1 2.402 GHz ~0.54 dBm ML 1 2,439988 GHz ~0.72 dBm
L 1 2.4D099301 GHz -17.47 dBm Occ Bw 2.025374026 MHz L 1 2.43898901 GHz -17.50 dBm Occ Bw 2.033966034 MHz
T2 1 2.4D301898 GHz -17.85 dBm T2 1 2.44102298 GHz -17.50 dBm
- — -
L JL J CRRRIED e L I J QD we
99% Occupied Bandwidth Plot on Channel 39
ka2
RefLevel 30.00 dBm  Offset 24.44 0B @ RBW 30 kHz
o Att 2008 SWT _ 1.1ms @ VBW 100 kHz _Mode Sweep
(@153 view
M1[1] 1.05 dBm)|
. 2.47998800 GHz
20 Occ Bw 2.033966034 MHz
10 e
o
0db
10 di LT -
‘o
n
-20 de N
S
-30 di — o
- L A=A
vy, T
50 d
60 de
CF 2.48 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value |__Function | Function Result |
ML 1 2,479988 GHz -1.05 dBm
1 1 247898901 GHz -17.77 dBm Occ Bw 2033965034 MHz
T2 1 2.48102298 GHz -17.78 dBm
L JL ) [ LTI
TEL : 886-3-327-3456 Page Number 1 A2-4 of 12
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR430602A

IPower Spectral Density (dBm/3kHz)
<1Mbps>

Power Density (dBm/3kHz) Plot Channel 00

Power Density (dBm/3kHz) Plot Channel 19

Spectrum | (@] | (specrum ) (=)
Ref Level 30.00 d8m Offset 24.41 db & RBW 3 kHz Ref Level 30.00 d8m Offset 24.16 db & RBW 3 kHz
o Att 20 B SWT 11.1ms & VBW 10 kHz  Mode Sweep po Att 20 dB  SWT 11.2 ms & VBW 10 kHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 11.67 dBm)| M1[1] 11.79 dBm)|
2.401964070 GHz| 2.43996385 GHz|
20 di 20 di
10 d 10 d
od od
-10 de V‘ 10 df N VK
Lt o M o ' e fith g do
e ay thu uf.\m W"“”MI W “\‘ i {ﬂ"mirfhw I i AH I'I\.'r . 20 dom- “pumnf\lw--hf ml Al "‘"“.J [ “I{le\"‘\yrulwnﬂmt ﬂ'l‘ b .nf« 7
mﬁk""”[’ W Hf J ML MVUWI Wla ‘1| i -’J'glhrﬁ”"\ﬁ JM-J ]J \ “ l\ 'J‘I »"“l"lllf \f'“luff', I‘"‘u’,
VY I
-40 dBm -40 dBm
50 di -50 d
-6 df 60 df
CF 2.402 GHz 1001 pts Span 999.0 kHz CF 2.44 GHz 1001 pts Span 1.0065 MHz
) ] BEARAD ) ] oo
Power Density (dBm/3kHz) Plot Channel 39
Spectrum | (=)
Ref Level 30.00 d8m Offset 24.44 db & RBW 3 kHz
o Att 20 dB  SWT 11.2 ms & VBW 10 kHz  Mode Sweep
[@ 1Pk Max
M1[1] 11.79 dBm)|
2.47996400 GHz|
20 di
10 o
od
-10 de I
e P ‘ ,
20 f " I[-- "PIM‘“’I‘J‘-'\U WUW“ Wy “ﬁf‘ [ "““.{hlf-,ﬂwiw'lr‘un‘ i g LLI"\[ o
Ay vy LT v oy T
Pl w Hi \ l/ [ LT TP
-30VdB T |“| T ‘ﬂ'l
-40 dBm
04
-6 d
CF 2.48 GHz 1001 pts Span 1.002 MHz
) ) Wi
TEL : 886-3-327-3456 Page Number 1 A2-5 of 12
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ssamonias. FCC RADIO TEST REPORT Report No. : FR430602A

<2Mbps>

Power Density (dBm/3kHz) Plot Channel 00 Power Density (dBm/3kHz) Plot Channel 19
Spectrum

u‘? Spectrum
Ref Level 30.00 d8m  Offset 24.41 dB @ RBW 3 kHz

k2
Ref Level 30.00 d8m Offset 24.15 db @ RBW 3 kHz
o Att 20d8  SWT 19 ms @ VBW 10 kHz Mode Sweep o Att 20d8  SWT  18.9ms @ VBW 10 kHz Mode Sweep
[® 17k Max [® 17k Max
M1[1] 15.05 dBm| M1[1] 15.24 dBm)|
2.40194215 GHz 2.43994235 GHz
20 dBm 20 dBm
10 dl 10 dl
0 de od
-10 d o -10 d

, e e b, , L
,zl’] T W‘ |Jl|'“ Y AT ‘lllhl AT W'“'"‘ i 20 T {LL T ’I] T ﬂ‘\ T Wlm W 0 W‘;‘. P
d.ﬂ@%’\ﬂ; Hil A LT %('w'npﬂmﬂ%“r o L LT A P i \\/Wj I o

50 d 50
60 d 60
CF 2.402 GHz 1001 pts Span 1.7025 MHz CF 2.44 GHz 1001 pts Span 1.6865 MHz
- —_— - —_—
J QD we L J{ J QRHRRRRD
§LAFR.2024 01535302 [

PLAPR.2024  01:41:1

Power Density (dBm/3kHz) Plot Channel 39
Spectrum

k2
Ref Level 30.00 d8m  Offset 24.44 db @ RBW 3 kHz
po Att 20d8  SWT 18.9 ms & VBW 10 kHz  Mode Sweep
[@ 17k Max

Mi[1] 15.45 dBm|
2.47994230 GHz

20 dBim

10 df

odi

10 di —

VR (" W .
| A | H‘ '| ﬂ]u ’|ﬁﬂ|f lyl | [MLI‘W | ']‘h ‘J"IJ{'L, W‘L!l I ‘U‘H" illr.f[ln‘ al
.MLaﬁl.fﬂlﬁ”fJ ST A T TR T %{‘I i ‘llw

S0
-6 d
CF 2.48 GHz 1001 pts Span 1.698 MHz
] QD e
3.APR.Z024 01:46:21
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ssamonias. FCC RADIO TEST REPORT Report No. : FR430602A

\Band Edge and Conducted Spurious Emission
<1Mbps>

Channel 00

100kHz PSD reference Level Plot Low Channel Plot

Spectrum - Spectrum -
Ref Level 30.00 dBm Offset 24.41 dB & RBW 100 kHz Ref Level 30.00 dBm Offset 24.41 dB & RBW 100 kHz
o Att 20 B SWT 1ms & VBW 300 kHz Mode Sweep po Att 20 dB  SWT 8 ms @ VBW 300 kHz  Mode Sweep
[@ 1Pk Max [@ 1Pk view
M1[1] 3.09 dBm)| M1[1] 14.82 dBm
2.402002990 GHz| 2.38756660 GHz|
20 dam 20 dam
10 di 10 di
— — — . —
od —= —= =
J— —
T d |
20 df
-30 df
-0 df
s0d
-6 d
CF 2.402 GHz 1001 pts Span 999.0 kHz Start 2.375 GHz 8001 pts Stop 2.405 GHz
g = g
) SRR

] [

Spurious Emission 30MHz~1GHz Plot Spurious Emission 1GHz~26.5GHz Plot

Spectrum u‘? Spectrum u‘?
RefLevel 30.00 dém Offset 24.41 db & RBW 100 kHz Ref Level 30.00 d8m  Offset 24.41 dB & RBW 100 kHz
po Att 20 B SWT 30.1 ms @ VBW 300 kHz  Mode Sweep po Att 20 B SWT 255 ms @ VBW 300 kHz  Mode Sweep
[@ 17k view [@ 17k view
Mi[1] 46.19 dBm)| Mi[1] 1.58 dBm
735.0210 MHz 2.402030 GHz
20 dBim 20 dém 2(1) 35.54 dBm)|
19.806900 GHz,
10 df 10 df
i
odi odi
-10 di -10 d
D 910 dB t 910 dB
20 di -20 dy
-30 df -30 d& 7
2
40 df -40 dam
1
60 df 60 df
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
S— - — -
) [ EERERRRNC ) ) [ CEERREE )
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SPORTON LAB.

FCC RADIO TEST REPORT Report No. : FR430602A

Channel 19

100kHz PSD reference Level Plot Mid Channel Plot

Spectrum

(=)

Ref Level 30.00 d8m  Offset 24.16 ob & RBW 100 kHz
o att 208 SWT
[® 17k Max

1ms & VBW 300 kHz  Mode Sweep

M1[1

] 3.08 dBm

2.44000405 GHz|

50 d

60 df

CF 2.44 GHz 1001 pts

Span 1.0065 MHz

Spurious Emission 30MHz~1GHz Plot

Spurious Emission 1GHz~26.5GHz Plot

Spectrum u‘?J Spectrum u‘?J
Ref Level 30.00 dém  Offset 24.16 db & RBW 100 kHz Ref Level 30.00 dém  Offset 24.16 db & RBW 100 kHz
jo Att 20d8  8SWT 30.1 ms & VBW 300 kHz  Mode Sweep jo Att 20d8  8SWT 255 ms & VBW 300 kHz  Mode Sweep
@ 1Pk view @ 1Pk view
M1[1] 45.60 dBm)| M1[1] 2.21 dBm)|
943.0790 MHz| 2.439430 GHz
20 di 20 di 2[1) 35.49 dBm)|
19.867250 GHz|
10 o 10 o
M1
od od
-10 d -10 d
D 020 4B D 920 4B
-20 de -20 de
-30 df -30 df
=400 df =400 df
11
-60 df -60 d
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
S— - — - p———
) [ ] [ T
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<2Mbps>
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Channel 39

100kHz PSD reference Level Plot High Channel Plot
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Appendix B. Radiated Spurious Emission

Temperature : 20.7~24.5°C
Test Engineer : Stan Hsieh, Ken Wu, and Jesse Wang
Relative Humidity : 57.3~69.4%
<1Mbps>
2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)
BLE Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) (dBpV/im)| (dB) [(dBpV/m )| (dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg) |(P/A)|(H/V)
2390 53.86 -20.14 74 37.83 32 18.35 | 34.32 263 317 P H
2333.94 45.11 -8.89 54 29.09 321 18.26 | 34.34 | 263 317 A H
* 2402 96.38 - - 80.32 32 18.37 | 34.31 263 317 P H
* 2402 95.84 - - 79.78 32 18.37 | 34.31 263 317 A H
BLE
H
CH 00
2327.22 54.12 -19.88 74 38.12 32.1 18.25 | 34.35 | 332 277 P \Y,
2402MHz
2343.915 45.03 -8.97 54 29 32.1 18.27 | 34.34 | 332 277 A \%
* 2402 95.29 - - 79.23 32 18.37 | 34.31 | 332 277 P \%
* 2402 94.14 - - 78.08 32 18.37 | 34.31 | 332 277 A V
\%
2376.22 54.2 -19.8 74 38.29 31.9 18.33 | 34.32 199 320 P H
2383.78 45.23 -8.77 54 29.27 31.94 18.34 | 34.32 199 320 A H
* 2440 95.96 - - 79.9 31.9 18.46 34.3 199 320 P H
* 2440 95.52 - - 79.46 31.9 18.46 34.3 199 320 A H
2499.37 54.15 -19.85 74 37.55 32.29 18.58 | 34.27 199 320 P H
BLE
2497.48 45.41 -8.59 54 28.83 32.27 18.58 | 34.27 199 320 A H
CH 19
2328.9 53.91 -20.09 74 37.91 32.1 18.25 | 34.35 359 280 P \%
2440MHz
2341.64 44.9 9.1 54 28.87 32.1 18.27 | 34.34 | 359 280 A \Y,
* 2440 94.55 - - 78.49 31.9 18.46 34.3 359 280 P \%
* 2440 93.96 - - 77.9 31.9 18.46 34.3 359 280 A \%
2490.06 54.3 -19.7 74 37.81 32.2 1856 | 34.27 | 359 280 P \Y,
2497.41 45.64 -8.36 54 29.06 32.27 18.58 | 34.27 359 280 A \%
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* 2480 95.67 - - 79.31 32.1 1854 | 34.28 | 246 | 324 P H
* 2480 93.98 - - 77.62 32.1 1854 | 34.28 | 246 324 A H
2499.48 54.53 -19.47 74 37.93 32.29 1858 | 34.27 | 246 | 324 P H
2484.08 45.62 -8.38 54 29.22 32.14 1854 | 34.28 | 246 324 A H
H
BLE
H
CH 39
* 2480 93.69 - - 77.33 32.1 1854 | 34.28 | 311 272 P \%
2480MHz
* 2480 93.13 - - 76.77 32.1 1854 | 34.28 | 311 272 A \%
2494.24 54.89 -19.11 74 38.35 32.24 18.57 | 3427 | 311 272 P \Y,
2494.64 45.65 -8.35 54 29.1 32.25 1857 | 34.27 | 311 272 A \%
\Y,
\%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Report No. : FR430602A

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

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

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

4804 48.7 -25.3 74 60.62 34.2 13.07 | 59.19 212 135 P H

4804 44.97 -9.03 54 56.89 34.2 13.07 | 59.19 | 212 | 135 | A | H

H

H

H

H

H

H

H

H

H

BLE
H
CH 00
4804 41.64 -32.36 74 53.56 34.2 13.07 59.19 - - P \Y,
2402MHz

\%

\%

\%

\%

\%

\%

\%

\%

\%

\%

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

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

4880 48.21 -25.79 74 59.9 34.26 13.07 | 59.02 218 128 P H

4880 44.36 -9.64 54 56.05 34.26 13.07 | 59.02 | 218 | 128 | A | H

7320 56.05 -17.95 74 62.7 35.8 15.29 | 57.74 136 215 P H

7320 52.61 -1.39 54 59.26 35.8 15.29 | 57.74 136 215 A H

H

H

H

H

H

H

H

BLE
H
CH 19
4880 44.81 -29.19 74 56.5 34.26 13.07 59.02 400 277 P \Y
2440MHz

4880 38.11 | -15.89 54 49.8 34.26 13.07 | 59.02 | 400 | 277 | A | V

7320 50.94 -23.06 74 57.59 35.8 15.29 57.74 162 225 P \Y,

7320 46.24 -7.76 54 52.89 35.8 15.29 57.74 162 225 A \Y,

\%

\%

\%

\%

\%

\%

\%

\%
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BLE Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
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)
4960 47.58 -26.42 74 58.95 34.4 13.07 | 58.84 | 185 142 P H
4960 42.96 -11.04 54 54.33 34.4 13.07 | 58.84 | 185 142 A H
7440 53.38 -20.62 74 60.2 35.62 1545 | 57.89 139 223 P H
7440 49.28 -4.72 54 56.1 35.62 1545 | 57.89 139 223 A H
H
H
H
H
H
H
H

BLE
H

CH 39
4960 43.83 -30.17 74 55.2 34.4 13.07 | 58.84 | 173 165 P \Y,

2480MHz
4960 36.73 -17.27 54 48.1 34.4 13.07 | 58.84 | 173 165 A \%
7440 48.6 -25.4 74 55.42 35.62 1545 | 57.89 180 224 P V
7440 43.28 -10.72 54 50.1 35.62 1545 | 57.89 180 224 A V
\%
V
\%
V
\%
\%
\%
\%

1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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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) [(dBpV/m)| (dB) [(dBpV/m)| (dBpV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(HIV)
24874 37.72 -36.28 74 47.7 39.15 8.37 57.5 - - P H
H
H
H
H
H
H
H
H
H
H

2.4GHz
H

BLE
24874 37.9 -36.1 74 47.88 39.15 8.37 57.5 - - 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.
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Emission below 1GHz

2.4GHz BLE (LF)

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

(MHz) [(dBpV/m)| (dB) [(dBpV/m)| (dBpV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(HIV)
30.27 23 -17 40 27.44 24.39 1.11 29.94 - - P H
152.04 21.96 -21.54 43.5 32.39 16.93 2.48 29.84 - - P H
265.71 21.53 | -24.47 46 28.61 19.64 31 29.82 - - P H
794.9 31.07 |-14.93 46 27.27 27.85 5.25 29.3 - - P H
855.8 32.8 -13.2 46 27.55 28.89 5.49 29.13 - - P H
931.4 34.4 -11.6 46 28.14 29.27 5.73 28.74 - - P H
H
H
H
H
H

2.4GHz
H

BLE
L 30 32.85 -7.15 40 37.17 24.51 1.11 29.94 - - P \%
91.02 19.69 -23.81 43.5 32.89 14.72 1.99 29.91 - - P \%
152.04 20.43 -23.07 43.5 30.86 16.93 2.48 29.84 - - P \%
741.7 31.51 -14.49 46 28.42 27.53 5.06 29.5 - - P \%
894.3 34.94 | -11.06 46 29.58 28.59 5.65 28.88 - - P |V
965.7 34.66 -19.34 54 26.57 30.79 5.83 28.53 - - P \%
\%
\%
\%
\%
\%
\%

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
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<2Mbps>
2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)
BLE Note | Frequency Level |[Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBupV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
2385.285 54.69 -19.31 74 38.72 31.95 18.34 | 3432 | 263 | 317 P H
2379.09 45.76 -8.24 54 29.85 31.9 18.33 | 3432 | 263 | 317 A H
* 2402 96.36 - - 80.3 32 18.37 | 3431 | 263 | 317 P H
* 2402 95.09 - - 79.03 32 18.37 | 3431 | 263 | 317 A H
H
BLE
H
CH 00
2363.97 54.11 -19.89 74 38.17 31.96 18.31 34.33 332 277 P \%
2402MHz
2341.92 45.57 -8.43 54 29.54 32.1 18.27 34.34 332 277 A \%
* 2402 95.33 - - 79.27 32 18.37 34.31 332 277 P \%
* 2402 93.84 - - 77.78 32 18.37 34.31 332 277 A \%
\%
\%
2330.72 53.92 -20.08 74 37.91 321 18.25 34.34 199 320 P H
2359.42 45.52 -8.48 54 29.54 32.01 18.3 34.33 199 320 A H
* 2440 96.06 - - 80 31.9 18.46 34.3 199 320 P H
* 2440 94.62 - - 78.56 31.9 18.46 34.3 199 320 A H
2490.97 53.95 -20.05 74 37.45 32.21 18.56 34.27 199 320 P H
BLE
2498.53 46.21 -7.79 54 29.61 32.29 18.58 34.27 199 320 A H
CH 19
2360.26 53.55 -20.45 74 37.58 32 18.3 34.33 | 359 | 280 P \Y
2440MHz
2370.2 45.74 -8.26 54 29.85 31.9 18.32 34.33 359 280 A \%
* 2440 94.45 - - 78.39 31.9 18.46 34.3 359 | 280 P \Y
* 2440 93.22 - - 77.16 31.9 18.46 34.3 359 280 A \%
2485.93 55.59 -18.41 74 39.16 32.16 18.55 34.28 359 280 P \%
249552 46.09 -7.91 54 29.53 32.26 18.57 34.27 359 280 A \%
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* 2480 95.72 - - 79.36 32.1 1854 | 34.28 | 246 | 324 P H
* 2480 94.26 - - 77.9 32.1 1854 | 34.28 | 246 324 A H
2484.56 55.47 -18.53 74 39.06 32.15 1854 | 34.28 | 246 | 324 P H
2493.04 46.13 -7.87 54 29.6 32.23 18.57 | 34.27 | 246 324 A H
H
BLE
H
CH 39
* 2480 93.69 - - 77.33 32.1 1854 | 34.28 | 311 272 P \%
2480MHz
* 2480 92.42 - - 76.06 32.1 1854 | 34.28 | 311 272 A \%
2484.48 54.37 -19.63 74 37.97 32.14 18.54 | 3428 | 311 272 P \Y,
2484.08 45.98 -8.02 54 29.58 32.14 1854 | 34.28 | 311 272 A \%
\Y,
\%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)

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

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

4804 48.04 -25.96 74 59.96 34.2 13.07 | 59.19 212 135 P H

4804 43.13 -10.87 54 55.05 34.2 13.07 | 59.19 212 135 A H

H

H

H

H

H

H

H

H

H

BLE
H
CH 00
4804 41.57 -32.43 74 53.49 34.2 13.07 59.19 - - P \Y,
2402MHz

\%

\%

\%

\%

\%

\%

\%

\%

\%

\%

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

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

4880 47.87 -26.13 74 59.56 34.26 13.07 | 59.02 218 128 P H

4880 42.51 -11.49 54 54.2 34.26 13.07 | 59.02 218 128 A H

7320 55.91 -18.09 74 62.56 35.8 15.29 | 57.74 136 215 P H

7320 51.59 -2.41 54 58.24 35.8 15.29 | 57.74 136 215 A H

H

H

H

H

H

H

H

BLE
H
CH 19
4880 42.5 -31.5 74 54.19 34.26 13.07 59.02 - - P \Y
2440MHz

7320 50.72 |-23.28 74 57.37 358 15.29 | 57.74 | 162 | 225 \

7320 45.39 -8.61 54 52.04 35.8 15.29 57.74 162 225 A \Y,

\%

\%

\%

\%

\%

\%

\%

\%

\%
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BLE Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
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)
4960 47.29 -26.71 74 58.66 34.4 13.07 | 58.84 | 185 144 P H
4960 42.33 -11.67 54 53.7 34.4 13.07 | 58.84 | 185 144 A H
7440 53.9 -20.1 74 60.72 35.62 1545 | 57.89 100 230 P H
7440 48.82 -5.18 54 55.64 35.62 1545 | 57.89 100 230 A H
H
H
H
H
H
H
H

BLE
H

CH 39
4960 42.43 -31.57 74 53.8 34.4 13.07 | 58.84 | 100 197 P \Y,

2480MHz
4960 36.23 -17.77 54 47.6 34.4 13.07 | 58.84 | 100 197 A \%
7440 48.83 -25.17 74 55.65 35.62 15.45 | 57.89 188 233 P \Y,
7440 42.66 -11.34 54 49.48 35.62 15.45 | 57.89 188 233 A \Y,
\%
V
\%
V
\%
\%
\%
\%

1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-3456 Page Number : B12 of B16
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR430602A

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) [(dBpV/m)| (dB) [(dBpV/m)| (dBpV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(HIV)
21045 37.42 | -36.58 74 53.52 37.92 6.04 60.06 - - P H
H
H
H
H
H
H
H
H
H
H

2.4GHz
H

BLE
21339 37.94 -36.06 74 53.75 37.81 6.21 59.83 - - 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 : 886-3-327-3456
FAX : 886-3-328-4978
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FCC RADIO TEST REPORT

Report No. : FR430602A

Emission below 1GHz

2.4GHz BLE (LF)

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

(MHz) [(dBpV/m)| (dB) [(dBpV/m)| (dBpV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(HIV)
30 22.42 -17.58 40 26.74 24.51 1.11 29.94 - - P H
152.04 20.39 -23.11 43.5 30.82 16.93 2.48 29.84 - - P H
258.96 2242 | -23.58 46 29.78 194 3.06 29.82 - - P H
698.3 28.11 -17.89 46 26.66 26.16 4.89 29.6 - - P H
879.6 32.46 -13.54 46 27.26 28.59 5.58 28.97 - - P H
956.6 3441 | -11.59 46 26.61 30.63 5.79 28.62 - - P H
H
H
H
H
H

2.4GHz
H

BLE
L 30 32.32 -7.68 40 36.64 24.51 1.11 29.94 - - P \%
152.04 20.39 -23.11 43.5 30.82 16.93 2.48 29.84 - - P \%
253.56 22.25 -23.75 46 30.36 18.68 3.03 29.82 - - P \%
709.5 32.37 -13.63 46 30.73 26.28 4.94 29.58 - - P \%
885.9 3299 | -13.01 46 27.66 28.64 5.62 28.93 - - P |V
957.3 34.21 -11.79 46 26.39 30.64 5.79 28.61 - - P \%
\%
\%
\%
\%
\%
\%

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

The emission position marked as

“n

against limit or emission is noise floor only.

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

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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ssamonias. FCC RADIO TEST REPORT Report No. : FR430602A

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 : 886-3-327-3456 Page Number : B15 of B16
FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR430602A

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

FAX : 886-3-328-4978

BLE Note | Frequency Level |Margin| Limit Read |Antenna | Path |Preamp| 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)(HV)
BLE 2390 55.45 | -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 (dBuV/m)
2. Margin (dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 55.45(dBuV/m) — 74(dBuV/m)
= -18.55(dB)
For Average Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 42.6(dBuV) — 35.86 (dB)
= 43.54 (dBuV/m)
2. Margin (dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 43.54(dBuV/m) — 54(dBuV/m)
= -10.46(dB)
Both peak and average measured complies with the limit line, so test result is “PASS”.
TEL : 886-3-327-3456 Page Number : B16 of B16




swamonias.  FCC RADIO TEST REPORT Report No. : FR430602A

Appendix C. Radiated Spurious Emission Plots

Temperature : 20.7~-24.5°C

Test Engineer : Stan Hsieh, Ken Wu, and Jesse Wang

Relative Humidity : [57.3~69.4%

Note symbol

-L Low channel location

-R | High channel location

TEL : 886-3-327-3456 Page Number : C1of C33
FAX : 886-3-328-4978



swamonias.  FCC RADIO TEST REPORT Report No.

: FR430602A

<1Mbps>

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

) aBovim Date: 20240425 e @sovm) Dot 2028 0425
1300 130
1200 120
1100 o)
1000 1000
900 F 00|
a0 s0q| T
709 704
o0 . o0l
P A —re—
500 s =
109 104
200 30
209 200
109 100
S0 7% 7540 7360 7586 7406 7t Gl w0 Teoo w0 10 2i0n 26 260 270
Freauency (M) Freauencsy (i)
oacHorHY soacHorHY
Condition {PEAK_BE_74 3m HE_ANT 00075562 HORIZONTAL Conditon £PEAK_74 3m HF_ANT 00075562 HORIZONTAL
 RBWEL000.000KHz VBW:3000.000KHz SWTAUto  RBWS1000.000KH2 VBW:3000.000KHz2 SWTAUt
) aBovim Dat: 20240425 e o) Dot 2028 0425
1300 130
1200 120
1100l o)
1000 1000 .
900 a0
a0 a0
709 704
o0 o0l e
509 T s0q) ]
— i B I
0 ot R I
200 30
209 204
100 100
50 0. 7360 D 700 715 0 w0 . moo. oz B s 7 E
Freauency () Freauency (i)
ste aacHorHY sie s0acHorHY
Condition £ AVG_BE_S413m HE_ANT_00075552 HORIZONTAL Conditon £AVG.S4 3m HF_ANT 00075362 HORIZONTAL
RBWE1000.000KHzZ VBWS3. 000Kz SWT:Auto  RBVIS1000.000KH VBW3.000KHz SWTAuto

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR430602A

BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT BLE CHO0 2402MHz
Vertical Fundamental
oo . s i R
i
w N
g tfot A e
s
2
e e o
Peak
R e R
i
g : =
40.0) - An.n“——/"’“*—“‘/‘”'“w
s
v
e e o
Avg.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR430602A

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

BLE CH19 2440MHz - L

Horizontal

Fundamental

Peak

vel (0B

) Date: 2024.04.25

1300
1200
1109
1000

800)

700)
600

400)
300

100

3102320,

site
Condition

240, 2360,

2800, 2820, 2840, 245

2360,
Frequency (WHz)
+03CHO7-HY

+PEAK_BE_74 3m HF_ANT_00075962 HORIZONTAL
+ RBW1000.000KHz VBW:3000.000KHz SWT:Auto.

) (dBuVim)

Date: 2024.04.25

PEAK 74|

B e

Iy ——

Site
Condition

000 T00. 1500 1700 1800 2100 2300,
Frequency (WHz)

03CHO7-HY

PEAK_74 3m HE_ANT_00075962 HORIZONTAL

"RBW:1000.000KHz VEW:3000.000KHz SWT:Auto

2500, 2700, 3000

Avg.

A @BV

Date: 2024.04.25

3102320,

site
Condition

240, 2560, 2800, 2820, 2440, 245

2360,
Frequency (hz)

+03CH07-HY

AVG_BE_54 3m HF_ANT_00075962 HORIZONTAL

+ RBW1000.000KHz VBW:3.000KHz SWT:Auto

) (4Buvim)

Date: 2024.04.25

000 Ta00.  ts00. 700 1800 2100 2300 2500 2700, 3000

Freauency (WHz)
o3cHo7-HY

AVG_54 3m HF_ANT_00075962 HORIZONTAL
"RBW:1000.000KHz VBW:3.000KHz SWT:Auto

TEL
FAX

886-3-327-3456
886-3-328-4978

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

ANT BLE CH19 2440MHz - R

Horizontal Fundamental

1 @BuVim) Date: 2024.04.25

900)
809 PEAK_BE 74
709
s00)

430 2840, 2450, 2460, 2470,
Frequency (Miz)

2480, 2490, 250
site +03CHOT-HY

Condition *PEAK_BE_74 3m HF_ANT_00075962 HORIZONTAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak Left blank

1 (@BuVim) Date: 2024.04.25

900)
s00)
700
600 k AVG_BE_54]

500 = 1

430 2840, 2450, 2460, 2470, 2480, 2490, 2500
Froquency (MHz)

+03CHO7-HY
Condition +AVG_BE_54 3m HF_ANT_00075962 HORIZONTAL

+ RBW:1000.000KHZ VBW:3.000KHz SWT:AU0

Avg. Left blank

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR430602A

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

BLE CH19 2440MHz - L

Vertical

Fundamental

Avg.

+RBW:1000.000KHz VBW:3.000KHZ SWT:AUt

ey v 224425 vt asavm) bt 220125
s00
s00
b s nrb L B et
500 500 etbe e
%09
00
ey o) Troancy i
1000 o0t 5000 0000 oAt 000 000 VEW:3000 0000 St
oo 2240425 vt dvm) oo 20200425
s00
609 609 VG 5
w00 : o e S e
%09
00
ey o) rogncy i
RBWA0% 000

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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swamonias.  FCC RADIO TEST REPORT Report No. : FR430602A

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

ANT BLE CH19 2440MHz - R

Vertical Fundamental

1 @BuVim) Date: 2024.04.25

900)
809 PEAK_BE 74
709
s00)
g

430 2840, 2450, 2460, 2470,
Frequency (Miz)

2480, 2490, 2500
site +03CHOT-HY

Condition +PEAK_BE_74 3m HF_ANT_00075962 VERTICAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak Left blank

1 (@BuVim) Date: 2024.04.25

200

800 |

700

609 AVG_BE 54|
s00)

430 2840, 2450, 24

0. 2470, 2480, 2490, 2500
Froquency (MHz)

+03CHO7-HY
Condition +AVG_BE_54 3m HF_ANT_00075962 VERTICAL

+ RBW:1000.000KHZ VBW:3.000KHz SWT:AU0

Avg. Left blank

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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swamonias.  FCC RADIO TEST REPORT Report No. : FR430602A

BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT BLE CH39 2480MHz
Horizontal Fundamental
oo . s i R
i
00 [PEAK BE_74 800 PEAK 74,
: s =
50.0) L e e e
s
2
e DA
Peak
R e R
90.0| /’\\ 90.0|
600 T AVG_BE 54| 600 VG 54
500 i 50 — ]
R R i e ==
s
v
AN AN N
Avg.

TEL : 886-3-327-3456

Page Number : C8 of C33
FAX : 886-3-328-4978



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR430602A

1 (@Buvim) Date: 2024.04.25 evel (dBavim) Date: 2024.04.25
1300 1300
1200 1200
1109 o)
1000 1000 7
900 ”\ 904
%09 PEAK_BE 74 80 PEAK 74
700 \ 00
500 \ 0.
N RN IRV e—T
500 Y N B R S
400 400
300 300
200 200
100 100
1460 246324652467 24602471, 7} 4912493, 24952497, 2500 00 00 500 700 1900 2100 2300 2600 2700, 3000
Froquency (Wiz) Frequency (Mia)
site +03CHOT-HY site +03CHO7-HY
Condition PEAK_BE_74 3m HF_ANT 00075962 VERTICAL Condition +PEAK 74 3m HF_ANT 00075962 VERTICAL
 RBW:1000.000KiHz VBW:3000.000KHz SW:Auto £ REW:1000.000KHz VEW:3000.000KHz SWT:AUto
1 (@Buvim) Date: 2024.04.25 evel (4Buvim) Date: 2024.04.25
1300 1300
1200 1200
1100 o)
1000 1000 :
904
a0
700
e G 54
504
R se—————
o O OIS S A
304
200 200
109 100
160 2463.2465.2467 2469 2471 D 0 000 00 500 700 1900 2100 2300 2600 2700, 000
Froquency (Wie) Froquency (MHa)
site +03CHOT-HY site +03CHO7-HY
Condition $AVG_BE_54 3m HF_ANT 00075962 VERTICAL Condition +AVG_543m HF_ANT_00075962 VERTICAL
 RBW:1000.000KHz VBW:3.000KHz SW:Auto + RBW:1000.000KH2 VBW:3.000KH2 SWT:AUt

TEL : 886-3-327-3456
FAX : 886-3-328-4978

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

BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BLE CHOO0 2402MHz

Horizontal Vertical

) aBvm) vate: 20240425 ot asvim) Dot 2024025
1200 1300
1200 1200
1109 10
100 1000
%00 s00)
809 PEAK 74 809 PERK 7
0 700
60.0] AVG_54] 00| AVG_54
500 W IR B e s00 - P pTe——————
400 - a0 e
209 200
200 200
109 100
00 W0 e s wom  twon v eoon 7m0 o0 o w0 s oo v v Teom 7
Freauency (Wi Freauency o)
ste oscror-#Y sie soacHo7-HY
Conditon {PEAK_74 3m HE_ANT_00075562 HORIZONTAL Condition

+PEAK_74 3m HF_ANT_00075962 VERTICAL

Peak

Avg.

TEL : 886-3-327-3456 Page Number : C10 of C33
FAX : 886-3-328-4978



swamonias.  FCC RADIO TEST REPORT Report No. : FR430602A

BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BLE CHOO 2402MHz

Horizontal Vertical

1 (@Buvim) Date: 2024-04.25 evel (@BuVim) Date:2024.04.25
1300 1300
1200 1200
1109 o)
1000 1000
900 904
800 a0
700 700
609 G 54 e G 54
500 504
400 40
300 300
200 200
100 100
4470 14ATS, 14475, 1A4TI, 14AT9, 14401, 14483, 14ATS, 14457, 14405, 14401, 14453, 14495, 14497, 14500 V4470 14ATS. 14AT5. TA4TI. 14ATO. 144D1. 144D, 14405, 1A4GT. 14439, 14401, 14493, 14455, 14497, 14500

Frequency (Miz) Frequency (MiHz)

site +03CHOT-HY

site +03CHO7-HY
Condition + AVG_54 3m HF_ANT_00075962 HORIZONTAL Condition +AVG_54 3m HF_ANT_00075962 VERTICAL
1 @BuVim) Date: 2024.04.25 evel @Buvim) Date: 2024.04.25
1300) 1300
1200) 1200
1104 10|
1000) 1000
900) 90|
s00) s00)
700 700)
600) AVG[54 609 AVG[54
500 s00]
300 300]
200) 200]
109 100
7700 17730, 17750, 17770, 17790, 17810, 17830, 17850, 17870, 17890, 17910, 17930, 17950, 17970, 18000 7700 17730 17750, 17770, 1790, 17810, 17830, 17850, 17670, 17690, 17910, 17930, 17950, 17970, 18000
y (M) Frquency (MHz)
site +03CHO7-HY site +03CHO7-HY
Condition + AVG_54 3m HF_ANT_00075962 HORIZONTAL Condition

£ AVG_54 3m HF_ANT_00075962 VERTICAL

17.7G
~18G
Avg.

TEL : 886-3-327-3456 Page Number : C11 of C33
FAX : 886-3-328-4978



swamonias.  FCC RADIO TEST REPORT Report No. : FR430602A

BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BLE CH19 2440MHz

Horizontal Vertical

s N s [
00 PEAK 74| 800 PEAK 74,
600) y 3 W6 5 609 G4
o I : R ————
00| A 00| e

-

+PEAK_73 3m HF_ANT_00075962 VERTICAL

Peak

Avg.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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swamonias.  FCC RADIO TEST REPORT Report No. : FR430602A

BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BLE CH19 2440MHz

Horizontal Vertical

1 (@Buvim) Date: 2024-04.25 evel (@BuVim) Date:2024.04.25
1300 1300
1200 1200
1109 o)
1000 1000
900 904
800 a0
700 700
609 G 54 e G 54
500 504
400 409
300 300
200 200
100 100
4470 14ATS, 14475, 1A4TI, 14AT9, 14401, 14483, 14ATS, 14457, 14405, 14401, 14453, 14495, 14497, 14500 V4470 14ATS. 14AT5. TA4TI. 14ATO. 144D1. 144D, 14405, 1A4GT. 14439, 14401, 14493, 14455, 14497, 14500

Frequency (Miz) Frequency (MiHz)

site +03CHOT-HY

site +03CHO7-HY
Condition + AVG_54 3m HF_ANT_00075962 HORIZONTAL Condition +AVG_54 3m HF_ANT_00075962 VERTICAL
1 @BuVim) Date: 2024.04.25 evel @Buvim) Date: 2024.04.25

1300) 1300
1200) 1200
1104 10|
1000) 1000
900) 90|
s00) s00)
700 700)
600) AVG[54 609 AVG[54
500 s00]
400) X
300 300]
200) 200]
109 100

7700 17730, 17750, 17770, 17790, 17810, 17830, 17850, 17870, 17890, 17910, 17930, 17950, 17970, 18000 7700 17730 17750, 17770, 1790, 17810, 17830, 17850, 17670, 17690, 17910, 17930, 17950, 17970, 18000

) Frequency (MiHz)
+03CHO7-HY

site site +03CHO7-HY
Condition + AVG_54 3m HF_ANT_00075962 HORIZONTAL Condition

£ AVG_54 3m HF_ANT_00075962 VERTICAL

17.7G
~18G
Avg.

TEL : 886-3-327-3456 Page Number : C13 of C33
FAX : 886-3-328-4978
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BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BLE CH39 2480MHz

Horizontal Vertical

o, R e o R
o

209 PEAK 74 800 PEAK 74
g == ol
byl WWW = i e st et (S
40.0| fortrtartsanaey 40.0| Pl he Josaprrsobmerbo

o

"

Peak

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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swamonias.  FCC RADIO TEST REPORT Report No. : FR430602A

BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BLE CH39 2480MHz

Horizontal Vertical

1 (@Buvim) Date: 2024-04.25 evel (@BuVim) Date:2024.04.25
1300 1300
1200 1200
1109 o)
1000 1000
900 904
800 a0
700 700
609 G 54 e G 54
500 504
400 409
300 300
200 200
100 100
4470 14ATS, 14475, 1A4TI, 14AT9, 14401, 14483, 14ATS, 14457, 14405, 14401, 14453, 14495, 14497, 14500 V4470 14ATS. 14AT5. TA4TI. 14ATO. 144D1. 144D, 14405, 1A4GT. 14439, 14401, 14493, 14455, 14497, 14500

Frequency (Miz) Frequency (MiHz)

site +03CHOT-HY

site +03CHO7-HY
Condition + AVG_54 3m HF_ANT_00075962 HORIZONTAL Condition +AVG_54 3m HF_ANT_00075962 VERTICAL
1 @BuVim) Date: 2024.04.25 evel @Buvim) Date: 2024.04.25
1300) 1300
1200) 1200
1104 10|
1000) 1000
900) 90|
s00) s00)
700 700)
600) AVG[54 609 AVG[54
500 s00]
300 300]
200) 200]
109 100
7700 17730, 17750, 17770, 17790, 17810, 17830, 17850, 17870, 17890, 17910, 17930, 17950, 17970, 18000 7700 17730 17750, 17770, 1790, 17810, 17830, 17850, 17670, 17690, 17910, 17930, 17950, 17970, 18000
y (M) Frquency (MHz)
site +03CHO7-HY site +03CHO7-HY
Condition + AVG_54 3m HF_ANT_00075962 HORIZONTAL Condition

£ AVG_54 3m HF_ANT_00075962 VERTICAL

17.7G
~18G
Avg.

TEL : 886-3-327-3456 Page Number : C15 of C33
FAX : 886-3-328-4978
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Emission above 18GHz

2.4GHz BLE (SHF @ 1m)

BLE 2.4GHz 2400~2483.5MHz

ANT BLE SHF

Horizontal Vertical

1 (@Buvim) Date: 20240425

el (dBuVim) Date: 20240425
1300) 1300
1200) 1200
1100) 10|
1000) 1000
900 90|
00 PERK74| 809 PERK 74
700 700]
609 VG 54 609 AVG 54
500 s00]
400) : 400
T— > - -
300 300]
200) 200]
100 100]
8000 19000. “20000. 21000, 22000, 23000. 24000, 25000 8000 19000, 20000, 21000, 22000. 23000, 24000. 2
Frequency (MHz) Frequency (MHz)
site +03CHO7-HY site +03CHO7-HY
Condition +PEAK_74 1m SHF-EHF_S170251 HORIZONTAL

Condition +PEAK_74 1m SHF-EHF_S170251 VERTICAL

Peak

Avg.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Emission below 1GHz

2.4GHz BLE (LF)

BLE 2.4GHz 2400~2483.5MHz

ANT BLE LF

Horizontal Vertical

sy ot n2s 2425 ot gsuvm) oo 0240425
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Appendix D. Duty Cycle Plots

Duty
Band T(us 1/T(kHz VBW Settin
Cycle(%) (us) (kHz) g

Bluetooth - LE for 1Mbps 31.02 388 2.58 3kHz
Bluetooth - LE for 2Mbps 33.07 206 4.85 5.1kHz
Bluetooth - LE for 1Mbps Bluetooth - LE for 2Mbps
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4 F t 1745 ms 79.432 dBuv 4 F t 1.146 ms 76.133 dBuvV
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