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SUMMARY OF TEST RESULT

Report
FCC Rule Description Limit Result Remark
Section
3.1 15.247(a)(2) 6dB Bandwidth > 0.5MHz Pass -
3.1 - 99% Bandwidth - Report only -
3.2 15.247(b)(3) Peak Output Power < 30dBm Pass -
3.3 15.247(e) Power Spectral Density | < 8dBm/3kHz Pass -

Conducted Band Edges
3.4 15.247(d) < 20dBc Pass -
and Spurious Emission

Under limit
Radiated Band Edges 15.209(a) & 8.72 dB at
35 15.247(d) Pass
and Spurious Emission 15.247(d) 2483.500
MHz
- 15.207 AC Conducted Emission 15.207(a) Not Applicable -
15.203 & 15.203 &
3.6 Antenna Requirement Pass -
15.247(b) 15.247(b)

Remark: Not Applicable means after assessing, test items are not necessary to carry out.

Declaration of Conformity:

The test results with all measurement uncertainty excluded are presented in accordance with
the regulation limits or requirements declared by manufacturers.

Comments and Explanations:

The declared of product specification for EUT presented in the report are provided by the
manufacturer, and the manufacturer takes all the responsibilities for the accuracy of product
specification.

Sporton International Inc. (Kunshan) Page Number 1 4 of 40
TEL : +86-512-57900158 Report Issued Date : Nov. 03, 2022
FAX : +86-512-57900958 Report Version : Rev. 03

FCC ID: 2A4DH-8726 Report Template No.: BU5-FR15CBLE Version 2.0



saronas. FCC RF Test Report

Report No
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1 General Description
Applicant

Amazon.com Services LLC

410 Terry Avenue N Seattle, WA 98109-5210 United States

1.2

Product Feature of Equipment Under Test

Product Feature

Equipment Wireless Remote
Model Name K7Q3MT
FCC ID 2A4DH-8726

1.3

Product Specification of Equipment Under Test

Standards-related Product Specification

Tx/Rx Frequency Range

2402 MHz ~ 2480 MHz

Number of Channels

40

Carrier Frequency of Each Channel

40 Channel(37 hopping + 3 advertising channel)

Maximum Output Power to Antenna

Bluetooth LE 1Mbps :3.05 dBm (0.0020 W)
Bluetooth LE 2Mbps :2.89 dBm (0.0019 W)

99% Occupied Bandwidth

Bluetooth LE 1Mbps : 1.027 MHz
Bluetooth LE 2Mbps : 2.042 MHz

SN

Radiation: G0OG2MG002306000L
Conducted: G0OG2MG0023060021

Antenna Type / Gain

PCB Antenna type with gain 4.6 dBi

Type of Modulation

Bluetooth LE : GFSK

1.4 Modification of EUT

No modifications are made to the EUT during all test items.
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1.5 Testing Location

Sporton International Inc. (Kunshan) is accredited to ISO/IEC 17025:2017 by American Association for

Laboratory Accreditation with Certificate Number 5145.02.

Test Firm

Sporton International Inc. (Kunshan)

Test Site Location

No. 1098, Pengxi North Road, Kunshan Economic Development Zone

Jiangsu Province 215300 People’s Republic of China

TEL : +86-512-57900158
FAX : +86-512-57900958

Sporton Site No.

FCC Designation No.

FCC Test Firm

Test Site No. Registration No.
03CHO06-KS
THO1-KS CN1257 314309
1.6 Test Software
Iltem Site Manufacturer Name Version
1. 03CHO06-KS AUDIX E3 6.2009-8-24al

1.7 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the

following standards:

+ 47 CFR Part 15 Subpart C §15.247
¢ FCC KDB 558074 D01 15.247 Meas Guidance v05r02

¢ ANSI C63.10-2013

Remark: All test items were verified and recorded according to the standards and without any deviation

during the test.
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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 - -
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2.2 Test Mode

a. The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated:,
radiation emission (9 kHz to the 10th harmonic of the highest fundamental frequency or to 40 GHz,
whichever is lower). For radiated measurement, pre-scanned in three orthogonal panels, X, Y, Z.

The worst cases (Z plane) were recorded in this report.

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

Summary table of Test Cases
Data Rate / Modulation
Test Item
Bluetooth — LE / GFSK
Mode 1: Bluetooth Tx CHO0_2402 MHz_1Mbps/2Mbps
Conducted
- Mode 2: Bluetooth Tx CH19 2440 MHz_1Mbps/2Mbps
S
Mode 3: Bluetooth Tx CH39 2480 MHz_1Mbps/2Mbps
Mode 1: Bluetooth Tx CHO0_2402 MHz_1Mbps/2Mbps
Radiated
- Mode 2: Bluetooth Tx CH19 2440 MHz_1Mbps/2Mbps
S
Mode 3: Bluetooth Tx CH39 2480 MHz_1Mbps/2Mbps

2.3 Connection Diagram of Test System

EUT

This example is connection diagram of EUT test configurations.

. For detail, please refer to test mode configuration and setup photographs for each test item.
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saronas. FCC RF Test Report

2.4

2.5

EUT Operation Test Setup
For BLE function, the engineering test program was provided and enabled to make EUT continuous

transmit.

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.
Offset = RF cable loss

Following shows an offset computation example with cable loss 6.50 dB

Offset(dB) = RF cable loss(dB)

=6.50(dB)
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3 Test Result
3.1 6dB and 99% Bandwidth Measurement
3.1.1Limit of 6dB and 99% Bandwidth

The minimum 6 dB bandwidth shall be at least 500 kHz.

3.1.2Measuring Instruments

The section 4.0 of List of Measuring Equipment of this test report is used for test.

3.1.3Test Procedures

1.
2.

The testing follows ANSI C63.10-2013 clause 11.8

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

Set to the maximum power setting and enable the EUT 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 6
dB bandwidth must be greater than 500 kHz.

For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) is set
1% to 5% of the 99% OBW and the VBW is set to 3 times of the RBW.

Measure and record the results in the test report.

3.1.4Test Setup

Spectrum Analyzer EUT
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3.1.5Test Result of 6dB Bandwidth

Please refer to Appendix A.

Bluetooth LE 1Mdps

6 dB Bandwidth Plot on Channel 00
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6 dB Bandwidth Plot on Channel 19
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6 dB Bandwidth Plot on Channel 39
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Bluetooth LE 2Mdps

6 dB Bandwidth Plot on Channel 00
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6 dB Bandwidth Plot on Channel 19
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6 dB Bandwidth Plot on Channel 39

Spectrum
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3.1.6 Test Result of 99% Occupied Bandwidth

Please refer to Appendix A.

Bluetooth LE 1Mdps

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

Spectrum
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99% Occupied Bandwidth Plot on Channel 39
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Bluetooth LE 2Mdps

99% Occupied Bandwidth Plot on Channel 00
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99% Occupied Bandwidth Plot on Channel 19
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99% Occupied Bandwidth Plot on Channel 39

Spectrum n%,l

Ref Level 25.80 dBm  Offset 5.80 dB & RBW 30 kHz

f Att 30 de SWT 1.1 ms & VBW 100 kHz Mode Sweep
® 153 Max
M1[1] -1.17 dBm|
20 dem 2.47999200 GHz
Occ Bw 2.037962038 MHz
10 dem
mp
0 dBm /
_ FaV UANN.Ts Y A
10 dém W Sy
T [ X
-20 dém : -

-30 dBm L\f\’\

vl M

LS
-
" jJ V\j"/
-50 dBém:
-60 dBm
-70 dBm
CF 2.48 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc | X-value ¥-value |__Function _| Function Result |
M1 1 2.479992 GHz -1.17 dBm
T1, 1 2.47901299 GHz -19.93 dBm | Occ Bw 2.037962038 MHz
T2 1 2.45105095 GHz -19.16 dBm
- —
X T e

Date: 2B.0CT.2022

11:33:45

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

Sporton International Inc. (Kunshan)

TEL : +86-512-57900158
FAX : +86-512-57900958
FCC ID: 2A4DH-8726

Page Number

1 16 of 40

Report Issued Date : Nov. 03, 2022

Report Version

: Rev. 03

Report Template No.: BU5-FR15CBLE Version 2.0



saronas. FCC RF Test Report Report No. : FR280206

3.2 Output Power Measurement

3.2.1Limit of Output Power

For systems using digital modulation in the 2400-2483.5MHz, the limit for peak output power is
30dBm. If transmitting antenna of directional gain greater than 6dBi 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 1dB for every 3dB that the directional gain of the antenna exceeds 6dBi.

3.2.2Measuring Instruments

The section 4.0 of List of Measuring Equipment of this test report is used for test.

3.2.3Test Procedures

1. The testing follows the Measurement Procedure of ANSI C63.10-2013 clause 11.9.1.3 PKPM1
Peak power meter.

2. The RF output of EUT was connected to the power meter by RF cable and attenuator. The path
loss was compensated to the results for each measurement.

3.  Setto the maximum power setting and enable the EUT transmit continuously.

4.  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 Peak Output Power

Please refer to Appendix A.

3.2.6 Test Result of Average Output Power (Reporting Only)

Please refer to Appendix A.
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3.3 Power Spectral Density Measurement

3.3.1Limit of Power Spectral Density

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

of continuous transmission.

3.3.2Measuring Instruments

The section 4.0 of List of Measuring Equipment of this test report is used for test.

3.3.3Test Procedures

1.

The testing follows Measurement Procedure of ANSI C63.10-2013 clause 11.10.2 Method
PKPSD.

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

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

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

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

Measure and record the results in the test report.

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

line for Conducted Band Edges and Conducted Spurious Emission.

3.3.4Test Setup

e )

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

Bluetooth LE 1Mdps

PSD 100kHz Plot on Channel 00
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PSD 100kHz Plot on Channel 39

Spectrum
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Bluetooth LE 2Mdps
PSD 100kHz Plot on Channel 00
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PSD 100kHz Plot on Channel 19
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PSD 100kHz Plot on Channel 39
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3.3.7Test Result of Power Spectral Density Plots (3kHz)
Bluetooth LE 1Mdps
PSD 3kHz Plot on Channel 00
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PSD 3kHz Plot on Channel 39

Spectrum n%,l
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Bluetooth LE 2Mdps
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PSD 3kHz Plot on Channel 19
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PSD 3kHz Plot on Channel 39
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3.4 Conducted Band Edges and Spurious Emission Measurement

3.4.1Limit of Conducted Band Edges and Spurious Emission

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

authorized band.

3.4.2Measuring Instruments

The section 4.0 of List of Measuring Equipment of this test report is used for test.

3.4.3Test Procedure

1. The testing follows ANSI C63.10-2013 clause 11.13

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

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

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

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

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

band.

3.4.4Test Setup

1

Spectrum Analyzer EUT
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3.4.5Test Result of Conducted Band Edges Plots
Bluetooth LE 1Mdps

Low Band Edge Plot on Channel 00
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High Band Edge Plot on Channel 39
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Bluetooth LE 2Mdps

Low Band Edge Plot on Channel 00
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3.4.6 Test Result of Conducted Spurious Emission Plots

Bluetooth LE 1Mdps

Conducted Spurious Emission Plot on Bluetooth LE 1Mbps
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Conducted Spurious Emission Plot on Bluetooth LE 1Mbps
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Conducted Spurious Emission Plot on Bluetooth LE 1Mbps

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

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

GFSK Channel 39
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Conducted Spurious Emission Plot on Bluetooth LE 1Mbps
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Bluetooth LE 2Mdps

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

GFSK Channel 19
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Conducted Spurious Emission Plot on Bluetooth LE 2Mbps
GFSK Channel 39
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3.5 Radiated Band Edges and Spurious Emission Measurement

3.5.1Limit of Radiated Band Edges and Spurious Emission

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

comply with the limits as below.

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

3.5.2Measuring Instruments

The section 4.0 of List of Measuring Equipment of this test report is used for test.
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3.5.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 11.11 & 11.12

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

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

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

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

6. For testing below 1GHz, if the emission level of the EUT in peak mode was 3 dB lower than the
limit specified, then peak values of EUT will be reported, otherwise, the emissions will be
repeated one by one using the CISPR quasi-peak method and reported.

7. For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
peak limit (that means the emission level in average mode also complies with the limit in
average mode), then peak values of EUT will be reported, otherwise, the emissions will be
measured in average mode again and reported.

8. 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= 3MHz 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 emissions below 30MHz

3m

! RX Antenna

A

Y

im

1
Metal Full Soldered Ground Plane

For radiated emissions from 30MHz to 1GHz

i

EUT

S0cm

3m

Spectrum Analyzer / Receiver

R Antenna

1
Metal Full Soldered Ground Plane

For radiated emissions above 1GHz

Metal Full Soldered Ground Plane

R e

Spectrum Analyzer j Receiver

RX Antenna

oc
Spectrum Analyzer / Receiver
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3.5.5Test Results of Radiated Spurious Emissions (9 kHz ~ 30 MHz)

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line was not reported.
There is a comparison data of both open-field test site and semi-Anechoic chamber, and the result

came out very similar.

3.5.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix B& C.

3.5.7Duty Cycle

Please refer to Appendix D.

3.5.8 Test Result of Radiated Spurious Emission (30MHz ~ 10th Harmonic or 40GHz,
whichever is lower)

Please refer to Appendix B&C.
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3.6 Antenna Requirements

3.6.1Standard Applicable

If directional gain of transmitting antennas is greater than 6dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6dBi. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to

comply with the rule.

3.6.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.6.3Antenna Gain

The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum

peak output power limit.
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4 List of Measuring Equipment

. . Calibration
Instrument Manufacturer | Model No. | Serial No. [Characteristics Date Test Date Due Date Remark
Spectrum Conducted
R&S FSV40 101040 | 10Hz~40GHz | Oct. 14, 2021 Oct. 13, 2022
Analyzer Aug. 18, 2022~ (THO1-KS)
Spectrum Oct. 28, 2022 Conducted
R&S FSV40 101040 | 10Hz~40GHz | Oct. 13, 2022 Oct. 12, 2023
Analyzer (THO1-KS)
Pulse Power . 300MHz~40GH Aug. 18, 2022~ Conducted
Anritsu MA2411B 0917070 Jan. 05, 2022 Jan. 04, 2023
Senor z Oct. 28, 2022 (THO1-KS)
. 50MHz Aug. 18, 2022~ Conducted
Power Meter Anritsu ML2495A 1005002 . Jan. 05, 2022 Jan. 04, 2023
Bandwidth Oct. 28, 2022 (THO1-KS)
. NDC9886N3- DC~3GHz,3dB, Aug. 18, 2022~ Conducted
Attenuator Midisco 0148 NCR NCR
3 250W Oct. 28, 2022 (THO1-KS)
. . MY564000| 3Hz~8.5GHz;M Aug. 11, 2022~ Radiation
EMI Test Receiver Keysight N9038A 04 ax 30dBm Oct. 16, 2021 Aug. 21, 2022 Oct. 15, 2022 (03CHO6-KS)
EXA Spectrum . MY602421 : Aug. 11, 2022~ Radiation
Analyzer Keysight N9010B 26 10Hz-44GHz | Oct. 26, 2021 Aug. 21, 2022 Oct. 25, 2022 (03CHO6-KS)
Loop Antenna R&S HEH2-22 | 100321 | 9kHz-30MHz | Oct. 30, 2021 [AU9 112022~ 0 og gy, | Radiation
Aug. 21, 2022 (03CHO6-KS)
. Aug. 11, 2022~ Radiation
Bilog Antenna Tese CBL6111D 49921 30MHz-1GHz | May 24, 2022 ’ May 23, 2023
: © Y Aug. 21, 2022 | (03CHO6-KS)
Double Ridge . N Aug. 11, 2022~ Radiation
Horn Antenna | ETS-Lindgren 3117 00218642 | 1GHz~18GHz | Apr. 18, 2022 Aug. 21, 2022 Apr. 17,2023 | 130106-KS)
SHF-EHF Horn | Com-power AH-840 101093 | 18GHz-40GHz | Jan. 05, 2022 [AY9 11 2022~ ., 04 2003 |  Radiation
Aug. 21, 2022 (03CH06-KS)
. Aug. 11, 2022~ Radiation
Amplifier SONOMA 310N 380827 9KHz ~1GHZ | Jul. 11, 2022 Jul. 10, 2023
P Aug. 21, 2022 (03CHO6-KS)
o EM18G40GG Aug. 11, 2022~ Radiation
Amplifier MITE 060728 18~40GHz Jan. 05, 2022 Jan. 04, 2023
P Q A Aug. 21, 2022 (03CHO6-KS)
. . o AMF-7D-0010 Aug. 11, 2022~ Radiation
high gain Amplifier MITEQ 1800-30-10P 2082395 | 1Ghz-18Ghz | Jan. 05, 2022 Aug. 21, 2022 Jan. 04, 2023 (03CH06-KS)
o . MY532703| 500MHz~26.5G Aug. 11, 2022~ Radiation
Amplifier Keysight 83017A 19 Hz Oct. 14, 2021 Aug. 21, 2022 Oct. 13, 2022 (03CH06-KS)
F1040900 Aug. 11, 2022~ Radiation
AC Power Source Chroma 61601 N/A NCR NCR
04 Aug. 21, 2022 (03CHO6-KS)
Aug. 11, 2022~ Radiation
Turn Table ChamPro EM 1000-T | 060762-T | 0~360 degree NCR ’ NCR
’ Aug. 21, 2022 (03CHO6-KS)
AntennaMast | ChamPro | EM1000-A | 060762-A | 1m-4m NCR  [AUg- 1120225 g Radiation
Aug. 21, 2022 (03CH06-KS)
NCR: No Calibration Required
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5 Uncertainty of Evaluation

The measurement uncertainties shown below were calculated in accordance with the requirements of
ANSI 63.10-2013. All the measurement uncertainty value were shown with a coverage K=2 to indicate
95% level of confidence. The measurement data show herein meets or exceeds the CISPR

measurement uncertainty values specified in CISPR 16-4-2 and can be compared directly to specified

limit to determine compliance.

Test Item Uncertainty
Conducted Power +0.56 dB
Conducted Emissions +0.92 dB
Occupied Channel Bandwidth +0.03 %
Conducted Power Spectral Density +0.54 dB

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

Measuring Uncertainty for a Level of Confidence 5 0dB
of 95% (U = 2Uc(y)) '

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

Measuring Uncertainty for a Level of Confidence 5 0dB
of 95% (U = 2Uc(y)) '

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

Measuring Uncertainty for a Level of Confidence 5 0dB
of 95% (U = 2Uc(y)) '

----------- THE END -----------
Sporton International Inc. (Kunshan) Page Number 1 40 of 40
TEL : +86-512-57900158 Report Issued Date : Nov. 03, 2022
FAX : +86-512-57900958 Report Version : Rev. 03

FCC ID: 2A4DH-8726 Report Template No.: BU5-FR15CBLE Version 2.0



saronas. FCC RF Test Report Report No. : FR280206

Appendix A. Conducted Test Result
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Bluetooth Low Enerqgy

Report Number : FR280206

Test Engineer: Jacob Zhang Temperature: 20~26 °C
Test Date: 2022/8/18~2022/10/28 Relative Humidity: 40~51 %
TEST RESULTS DATA
6dB and 99% Occupied Bandwidth
99%
: 6dB BW
Data Freq. | Occupied | 6dB BW . )
Mod. Rate NTY CH. (MHz) BW (MHz) (k/mg) Pass/Fail
(MHz)
BLE | 1Mbps| 1 0 2402 1.03 0.66 0.50 Pass
BLE | 1Mbps| 1 19 2440 1.03 0.67 0.50 Pass
BLE | 1Mbps| 1 39 2480 1.03 0.67 0.50 Pass
TEST RESULTS DATA
Peak Power Table
Peak Conducted EIRP EIRP
Mod Data NTY CH Freq. | Conducted Power DG Power Power Pass
" | Rate * | (MHz) Power Limit (dBi) (dBm) Limit [Fail
(dBm) (dBm) (dBm)
BLE | 1Mbps| 1 0 2402 3.05 30.00 4.60 7.65 36.00 Pass
BLE | 1Mbps| 1 19 2440 2.98 30.00 4.60 7.58 36.00 Pass
BLE | 1Mbps| 1 39 2480 2.75 30.00 4.60 7.35 36.00 Pass
TEST RESULTS DATA
Average Power Table
(Reporting Only)
Average
Duty
Mod. Data NTd CH. Freq. Factor Conducted
Rate (MHz) (dB) Power
(dBm)
BLE | 1Mbps| 1 0 2402 0.67 2.92
BLE | 1Mbps| 1 19 2440 0.67 2.79
BLE | 1Mbps| 1 39 2480 0.67 2.52
TEST RESULTS DATA
Peak Power Density
Data Fre FEELS PR | el ) DG |:’eili(ml:i’tsD
Mod. Rate NTY CH. (Mqu.) (dBm (dBm (dBi) (dBm Pass/Fail
/100kHz) /3kHz) 13KHz)
BLE | 1Mbps| 1 0 2402 1.46 -12.14 4.60 8.00 Pass
BLE | 1Mbps| 1 19 2440 1.54 -13.23 4.60 8.00 Pass
BLE | 1Mbps| 1 39 2480 1.32 -13.32 4.60 8.00 Pass

Note: PSD (dBm/ 100kHz) is a reference level used for Conducted Band Edges and Conducted Spurious Emission 20dBc limit.




Bluetooth Low Energy

Report Number :| FR280206

Test Engineer: Jacob Zhang Temperature: 20~26 °C
Test Date: 2022/8/18~2022/10/28 Relative Humidity: 40~51 %
TEST RESULTS DATA
6dB and 99% Occupied Bandwidth
99%
. 6dB BW
Data Freq. | Occupied | 6dB BW - .
Mod. Rate NTY CH. (MHz) BW (MHz) (IK;IE;() Pass/Fail
(MHz)
BLE | 2Mbps| 1 0 2402 2.04 1.16 0.50 Pass
BLE | 2Mbps| 1 19 2440 2.04 1.13 0.50 Pass
BLE | 2Mbps| 1 39 2480 2.04 1.14 0.50 Pass
TEST RESULTS DATA
Peak Power Table
Peak Conducted EIRP EIRP
Mod Data NTd CH Freq. | Conducted Power DG Power Power Pass
" | Rate * | (MHz) Power Limit (dBi) (dBm) Limit /Fail
(dBm) (dBm) (dBm)
BLE |2Mbps| 1 0 2402 2.89 30.00 4.60 7.49 36.00 Pass
BLE |2Mbps| 1 19 2440 2.88 30.00 4.60 7.48 36.00 Pass
BLE |2Mbps| 1 39 2480 2.68 30.00 4.60 7.28 36.00 Pass
TEST RESULTS DATA
Average Power Table
(Reporting Only)
Average
Duty
Mod. D) NTY CH. A Factor Carileizt
Rate (MHz) (dB) Power
(dBm)
BLE | 2Mbps| 1 0 2402 2.35 2.72
BLE | 2Mbps| 1 19 2440 2.35 2.64
BLE | 2Mbps| 1 39 2480 2.35 2.40
TEST RESULTS DATA
Peak Power Density
Data Fre HEE A0 | (FEELS |FAElD) DG Peili(m'?tSD
Mod. | o2 INTY CH. (MH‘;') (dBm (dBm (dBi) @Bm | PassFai
/100kHz) | /3kHz) 3kHz)
BLE |2Mbps| 1 0 2402 1.47 -13.85 4.60 8.00 Pass
BLE |2Mbps| 1 19 2440 1.58 -14.01 4.60 8.00 Pass
BLE |2Mbps| 1 39 2480 1.35 -14.48 4.60 8.00 Pass

Note: PSD (dBm/ 100kHz) is a reference level used for Conducted Band Edges and Conducted Spurious Emission 20dBc limit.
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Appendix B. Radiated Spurious Emission

Temperature : 22~23°C
Test Engineer : Levi zhao
Relative Humidity : |41~42%
Bluetooth LE 1Mbps
2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)
BLE Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
Limit 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)
2344.84 53.66 -20.34 74 47.95 321 6.53 32.92 113 219 P H
2388.26 42.9 -11.1 54 36.87 32.3 6.61 32.88 113 219 A H
* 2402 103.18 - - 97.11 32.3 6.61 32.84 113 219 P H
BLE
* 2402 102.14 - - 96.07 32.3 6.61 32.84 113 219 A H
CH 00
2360.05 53.59 -20.41 74 47.78 32.17 6.56 32.92 101 354 P \%
2402MHz
2369.93 42.89 -11.11 54 36.96 32.23 6.58 32.88 101 354 A \Y
* 2402 97.54 - - 91.47 32.3 6.61 32.84 101 354 P \%
* 2402 96.49 - - 90.42 32.3 6.61 32.84 101 354 A \%
2383.45 53.73 -20.27 74 47.8 32.23 6.58 32.88 137 220 P H
2388.91 42.78 -11.22 54 36.75 32.3 6.61 32.88 137 220 A H
2488.24 54.09 -19.91 74 47.48 325 6.75 32.64 137 220 P H
2499.34 43.35 -10.65 54 36.67 325 6.75 32.57 137 220 A H
* 2440 102.44 - - 96.23 32.3 6.68 32.77 137 220 P H
BLE
* 2440 101.35 - - 95.14 32.3 6.68 32.77 137 220 A H
CH 19
2352.9 53.08 -20.92 74 47.27 32.17 6.56 32.92 145 360 P \%
2440MHz
2385.14 42.83 -11.17 54 36.9 32.23 6.58 32.88 145 360 A \%
2499.28 54.05 -19.95 74 47.37 325 6.75 32.57 145 360 P \%
2496.4 43.54 -10.46 54 36.86 325 6.75 32.57 145 360 A \%
* 2440 97.26 - - 91.05 32.3 6.68 32.77 145 360 P \%
* 2440 96.19 - - 89.98 32.3 6.68 32.77 145 360 A \%
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2484.4 55.8 -18.2 74 49.28 32.43 6.73 32.64 | 131 145 P H
2483.5 43.77 -10.23 54 37.25 32.43 6.73 32.64 | 131 145 A H
* 2480 101.93 - - 95.41 32.43 6.73 32.64 | 131 145 P H
BLE
* 2480 100.84 - - 94.32 32.43 6.73 32.64 | 131 145 A H
CH 39
2483.92 56.26 -17.74 74 49.74 32.43 6.73 32.64 | 345 80 P \%
2480MHz
2483.74 43.45 -10.55 54 36.93 32.43 6.73 32.64 | 345 80 A \%
* 2480 101.38 - - 94.86 32.43 6.73 32.64 | 345 80 P \%
* 2480 100.24 - - 93.72 32.43 6.73 32.64 | 345 80 A \%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)
BLE Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
Limit 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)
BLE 4800 43.04 |-30.96| 74 6109 | 343 | 945 | 618 | 300 | O | P | H
CH 00
2402MHz 4800 46.61 -27.39 74 64.66 34.3 9.45 61.8 100 0 P \%
4875 45.1 -28.9 74 63.16 34.14 9.52 61.72 | 300 0 P H
BLE
7320 42.88 -31.12 74 57.19 35.7 11.69 61.7 300 0 P H
CH 19
4875 46.51 -27.49 74 64.57 34.14 9.52 61.72 | 100 0 P \Y
2440MHz
7320 43.53 -30.47 74 57.84 35.7 11.69 61.7 100 0 P \%
4965 44.69 -29.31 74 62.55 34.1 9.61 61.57 | 300 0 P H
BLE
7440 42.15 -31.85 74 56.37 35.7 11.78 61.7 300 0 P H
CH 39
4965 46.48 -27.52 74 64.34 34.1 9.61 61.57 | 100 0 P \%
2480MHz
7440 41.88 -32.12 74 56.1 35.7 11.78 61.7 100 0 P \%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Bluetooth LE 2Mbps

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

BLE Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/m)| (dB) |(dBpV/m)| (dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg)|(P/A) (HIV)
2373.7 53.59 -20.41 74 47.66 32.23 6.58 32.88 133 133 P H
2389.3 43.2 -10.8 54 37.17 32.3 6.61 32.88 133 133 A H
* 2402 101.37 - - 95.3 323 6.61 32.84 133 133 P H
CBH'-EO * 2402 99.06 - - 9299 | 323 | 661 | 3284 | 133 | 133 | A | H
2402MHz 2330.8 53.63 | -20.37| 74 48.06 | 3203 | 65 | 3296 | 377 | 9% | P |V
2389.17 43.29 -10.71 54 37.26 32.3 6.61 32.88 377 96 A \%
* 2402 100.22 - - 94.15 32.3 6.61 32.84 377 96 P \%
* 2402 97.93 - - 91.86 323 6.61 32.84 377 96 A \%
2378.38 53.92 -20.08 74 47.99 32.23 6.58 32.88 111 137 P H
2379.29 43.81 -10.19 54 37.88 32.23 6.58 32.88 111 137 A H
2486.38 54.62 -19.38 74 48.1 32.43 6.73 32.64 111 137 P H
2497.84 44.21 -9.79 54 37.53 325 6.75 32.57 111 137 A H
* 2440 100.15 - - 93.94 32.3 6.68 32.77 111 137 P H
BLE * 2440 97.78 - - 9157 | 323 | 668 | 3277 | 111 | 137 | A | H
221%&?42 2328.59 54.03 | -19.97| 74 4846 | 3203 | 65 | 3296 | 363 | 99 | P | V
2383.32 43.38 -10.62 54 37.45 32.23 6.58 32.88 363 99 A \Y,
2494.54 53.79 -20.21 74 47.11 325 6.75 32.57 363 99 P \%
2492.38 43.93 -10.07 54 37.25 325 6.75 32.57 363 99 A \Y,
* 2440 101.65 - - 95.44 32.3 6.68 32.77 363 99 P \%
* 2440 99.3 - - 93.09 32.3 6.68 32.77 363 99 A \%
2484.1 56.33 -17.67 74 49.81 32.43 6.73 32.64 129 141 P H
2483.5 44.73 -9.27 54 38.21 32.43 6.73 32.64 129 141 A H
* 2480 100.78 - - 94.26 32.43 6.73 32.64 129 141 P H
BLE * 2480 98.48 - - 91.96 | 3243 | 673 | 3264 | 129 | 141 | A | H
2;;';5'9'_'2 2484.34 56.71 -17.29 74 50.19 32.43 6.73 32.64 312 101 P \%
2483.5 45.28 -8.72 54 38.76 32.43 6.73 32.64 312 101 A \%
* 2480 101.62 - - 95.1 32.43 6.73 32.64 312 101 P \%
* 2480 99.4 - - 92.88 32.43 6.73 32.64 312 101 A \%
Remark 1. No other spurious found.. o
2. Allresults are PASS against Peak and Average limit line.
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saronas. FCC RF Test Report

Report No. : FR280206

2.4GHz 2400~2483.5MHz

BLE (Harmonic @ 3m)

BLE Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Limit 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)
BLE 4800 44.46 | -2954| 74 6251 | 343 | 945 | 618 | 300 0 | P | H
CH 00
2402MHz 4800 45.23 -28.77 74 63.28 34.3 9.45 61.8 100 0 P \Y
4875 46.28 -27.72 74 64.34 34.14 9.52 61.72 | 300 0 P H
BLE
7320 42.56 -31.44 74 56.87 35.7 11.69 61.7 300 0 P H
CH 19
4875 44.94 -29.06 74 63 34.14 9.52 61.72 | 100 0 P \Y
2440MHz
7320 43.89 -30.11 74 58.2 35.7 11.69 61.7 100 0 P \Y
4965 43.45 -30.55 74 61.31 34.1 9.61 61.57 | 300 0 P H
BLE
7440 42.46 -31.54 74 56.68 35.7 11.78 61.7 300 0 P H
CH 39
4965 46.75 -27.25 74 64.61 34.1 9.61 61.57 | 100 0 P \Y
2480MHz
7440 41.91 -32.09 74 56.13 35.7 11.78 61.7 100 0 P \Y
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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saronas. FCC RF Test Report

Report No. : FR280206

Emission below 1GHz

2.4GHz BLE (LF)

BLE Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) (dBpV/im)| (dB) [(dBpV/m)| (dBuV) | (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
130.88 16.39 -27.11 43.5 28.64 17.34 1.81 314 - - P H
265.71 19.71 -26.29 46 28.78 19.71 2.62 31.4 - - P H
470.38 235 -22.5 46 28.35 23.17 3.47 31.49 - - P H
558.65 26.32 -19.68 46 27.85 26.15 3.77 31.45 - - P H
764.29 29.3 -16.7 46 28.16 28.05 4.41 31.32 - - P H
2.4GHz

975.75 31.81 -22.19 54 26.53 30.6 4.98 30.3 - - P H

BLE
260.86 18.67 -27.33 46 27.53 19.94 2.6 31.4 - - P \%

LF
434.49 22.53 -23.47 46 28.31 22.36 3.33 31.47 - - P \%
556.71 28.24 -17.76 46 29.9 26.02 3.77 31.45 - - P \%
761.38 28.64 -17.36 46 27.49 28.06 4.41 31.32 - - P \%
848.68 30.13 -15.87 46 28.04 28.94 4.65 315 - - P \%
978.66 31.1 -22.9 54 25.79 30.61 4.99 30.29 - - P \%

1. No other spurious found.
Remark
2. All results are PASS against limit line.
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saronas. FCC RF Test Report Report No. : FR280206

Note symbol

Fundamental Frequency which can be ignored. However, the level of any unwanted
emissions shall not exceed the level of the fundamental frequency.

! Test result is over limit line.

P/A | Peak or Average

H/V | Horizontal or Vertical
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saronas. FCC RF Test Report Report No. : FR280206

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

BLE |Note| Frequency | Level Over Limit Read |Antenna| Path |Preamp| Ant | Table [Peak Pol.
Limit Line Level | Factor | Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/m) (dB) |(dBuV/m)|(dBpV)[(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 32.22 458 | 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. Over Limit(dB) = Level(dBuV/m) — Limit Line(dBuV/m)

For Peak Limit @ 2390MHz:

1. Level(dBuV/m)

= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 54.51(dBpV) — 35.86 (dB)

= 55.45 (dBuV/m)

2. Over Limit(dB)

= Level(dBuV/m) — Limit Line(dBuV/m)

= 55.45(dBuV/m) — 74(dBuV/m)

= -18.55(dB)

For Average Limit @ 2390MHz:

1. Level(dBpV/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. Over Limit(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”.
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=aanas.  FCC RF Test Report Report No. : FR280206

Appendix C. Radiated Spurious Emission Plots

Note symbol
-L | Low channel location
-R | High channel location
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Bluetooth LE 1Mbps

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

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

ANT BLE CHOO 2402MHz

1 Horizontal Fundamental

No. 1098, Pengxi North Road, Kunshan No. 1098, Pengxi North Road. Kunshan
Economic & Technical Developnent Economic & Technical Developrent
Zane. JiangSu, China Zone. JiangSu, Ghina
tel+886-512 57900158 el :4B86-512-57900158
Fax: +86-512-57900958 48651257

700958
sroRroN LA ttp: . sparton. con SPoRTON LA, ttp:/wwn. spor ton.con.
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Project ) 700200 Project (FR) 280206
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Report No. : FR280206

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

BLE CH19 2440MHz - L

Horizontal

Fundamental

No. 1098, Pongxi North Road. Kunshan
Econonic & Teohnical Dovelopnent

Zone, JiangSu. China

el SB36-517-57900158

Fox. +86-512-57900958

SPORTON LAB. Htto://www. spor ton. con. en
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FCC RF Test Report

Report No. : FR280206

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

BLE CH19 2440MHz - R

Horizontal

Fundamental

FCCPART T5C

[
2

el w5

Peak ) .

030H06-KS.
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RB:1000. 000Kz VER:3000. 000KHz SWT:Auto.

FR) 280206

1 248824 54.09 -
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Frequency (MHz)

@ BVm B a ® @

19.91 74.00 47.48 32.50 6.75 32.64 137 220 Peak HORIZONT
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reamp APos T/Pos

= e
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Left blank
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2490, 2500

Left blank
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FCC RF Test Report

Report No. : FR280206

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

BLE CH19 2440MHz - L
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Fundamental
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Fax
http: /Jumw. sporton. con. on
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Report No. : FR280206
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2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)
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BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m
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BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BLE CH39 2480MHz
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Bluetooth LE 2Mbps

2.4GHz 2400~2483.5MHz
BLE (Band Edge @ 3m)
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Plane H
Full-directivity
el #15
Over Linit Readhntenna Cable Presms APos T/Pos
Frea Level Limit Line Level Factor Loss Fi Renark  Pol/Phas
W @V @ @n W @ ® e dm
1% 244000 97.78 4378 54.00 91.57 32.30 6.68 3277 111 137 Average  HORIZONT
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FCC RF Test Report

Report No. : FR280206

BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

BLE CH19 2440MHz - R

Horizontal

Fundamental

Peak

FCCPART T5C

440 2450, 2460, 2470, 2480,
Frequency (MHz)

030H06-KS.

FGC PART 150 3m 3117 SN 00218652 HORIZONTAL
RB:1000. 000Kz VER:3000. 000KHz SWT:Auto.

(FR) 280206

H

2490, 2500

Left blank

Avg.

z
Ful1-a
el w5
reamp APos T/Pos
Fre actor Remark  Pol/Phas
TR @m @ @Vm W dm @ @ em  der
1 248638 54.62-19.38 74.00 48.10 32.43 673 32.64 111 137 Peak HORIZONT
SPORTON LAB.
Dataz4
) (dBuvim)
1073
o751
o738
780

FOC PART 15C (AVG]]

208

]

1

440 2450, 2460, 2470, 2480,
Frequency (MiHz)

030H06-KS.

FCC PART 150 (AVG) 3 3117 SN 00218652~ HORIZONTAL
R 1000. 000Kz VBN 1. 000KHz SHT:Auto.

(FR) 280206

5

reanp APos T/Pos

297.80 4421 -9.79 5400 3753 2SO 675 2T AN

2490, 2500

137 Average  HORIZONT
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BLE

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

BLE CH19 2440MHz - L

Vertical

Fundamental

No. Pengxi North Road, Kunshan

W @

1 2083.32 43.38 -10.62 54.00 37.45 32.23 658 32.88 363 99 Averags  VERTICAL

1098 No. 109, Pengxi North Road. Kunshan
Econonic & Technical Development Econanic & Technical Development
g Tone: JiarsSu. nina
g o1 SaB5 512557900158
fan fax1B-512-57900758
p.A, 4 Wt Furm: soorton, con o0 b L 4 o, 0 ton con e
oata:7 oata: 11
) aBovim) evel aBavim)
1073 107
o1 o
80| FCCPART 1;1 80| FCCPART15C
68.3| o 68.3 e
susl susl
B p—,
485 B o i
38 204
209 209
os| o)
0 2520 FED 70 780, 7300, 7. 70 G0 oo w0 oo 1o 7oL B0 00 2700 0
Peak Frequency (WH:) Frequency (WHz)
site agoi0e-xs site osooe-xs
Sondition | PG PART 150 3n 3117 SN 00218652- VERTIGAL Sondition | FOG PART 150 3m 3117 SN 00218652 VERTIOAL
RER.1000. 000Kz YoR.3000. 000Kz SN At RB11000. 000Kz VON.3000. 00Kz ST Aute
Projest s 280206, Project ¥R 280208
oy H s s
Flare H Fiane 2
Futi-direstivity Full-directivity
el s el s
Over Linit Readintomna Cablo Proams A/Pos T/Pos Over Linit  ReadAntomna Gablo Proamp AfPos T/Pos
Frea Level Limit Line Lovel Factor Loss Factor Remark  Pol/Phas Frea Level Limit Line Lovel Fackor Loss Fastor Resark  pol/Phas
W B T B B e e R e R R B B
1 285 50.00-19.97 74.00 4546 203 650 29 33 99 Pesk  VERTION. T 20.00 101,65 27.65 74.00 95.44 2.3 6.68 2.7 33 99 Peak  VERTIGAL
No. 1098, Pengai Narth Road. Kunshan No. 1098, Pengxi North Rosd. Kunshan
Eoonoaio £ Teohmro! Deve oponnt Econanic & Technioal Developmnt
one, JiansSu. Gnina Tone: JiansSu. nina
o1 %oR 51257500158 o1 SaB5 5157900158
fax 6 o12-57900058 Sax185-512-57900058
sPoRToNLAB Wt ovm spar o, con o sPoRTONLAR et Jewm. spar ton com. on
Daume D12
) aBovim) evet aBvim)
1073 107
o1 ors
a1 o
78 7o)
aaf o
e PART TSC vy o PART T5C (G
sin st
I —
20 EIY, R e S M
204 209
os| o)
7310 2520 70 750 7. 7400, 70 70 o ™o 1o oo 1o 2oL B0 200 2700 3500
Av g. Frequency (WH:) Frequency (MHz)
site asotoe-xs site osooe-xs
Gansition | oG PART 15C (AVG) 3m 3117 SN 00218652~ VERTIGAL Condition | P PART 156 (AVG) 3n 3117 SN 00218652 VERTIGAL
RER- 1000, oKz VON_1. 0Kz ‘SHT At RB11000. 0ok VBN: . J00KIE SWT Auts
Project o 200206 Project F 280206
oy H s s
Fare H Fiane H
Full-diretivity Futl-directivity
el B8 el s
Over Linit Resdhntemna Cable Preamo APos T/bos Over Limit  ReadAntemna Gablo Proamp A/Pos T/Pos
Frea Level Limit Line Lovel Faotor Loss Factor Remark Pol/Phas Frea Level Limit 'Line Livel Fackor Loss Fastor Remark  Pol/Phas

Wz GBV/n @B @V B0 @/m @ @ am  den

1% 244000 99.30 45.30 54.00 93.09 32.30 6.68 3277 363 99 Average  VERTICAL
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

BLE CH19 2440MHz - R

1 Vertical

Fundamental

No. 1098, Pengxi North Road. Kunshan
Econonic § Technical Developnent
Zane, JiangSu, China
tel:+886-512-57900158
Fax:+86-512-57900958

‘SPORTON L48. http:.//mew. spor ton. con. cn
Data: o

A (@Buvim)
1073

FCCPARTTSC|

o 7450 7350 ED
Peak Frequency (WHe)
site agoi0e-xs
Sondition | PG PART 150 3n 3117 SN 00218652- VERTIGAL
RER.1000. 000Kz YoR.3000. 000Kz SN At
Project s 280206,
oy
Pione H
Futi-direstivity
el s
ver Linit  Readhntomna Gable P

Wi V/n @B daVm

@
1 29454 53.79 -20.21 74.00 47.11 32.50 6.75

o
Frea Level Limit Line Level Factor Loss Fact

2850, 2450, 2

roano A/Pos T/Pos
o Remark  Pol/Phas

@ on e

257 363 99 Pesk VERTIOAL

Left blank

‘SPORTON L48.

No. 1098, Pengxi North Road, Kunshan
Econonic § Technical Developnent
one. JiangSu. China

tel :+886-512-57900158

Fax. +86-512-57900958

http://wew. spor ton. con. on

Data: 10
A (@BuVim)

FCC PART T5C (AVG)

T

203

105

440 2450, 2450, 270,
Frequency (Miz)

Avg.

Over Linit ReadAntenna Cabls Pr
Frea Level Limit Line Level Factor Loss

T @m @ @V e @ a8

2880, 2490, 250

site o3cHO6-KS

Gondition  : FOG PART 150 (AVG) 3m 3117 SN 00218652~ VERTIGAL
B 1000. 000KHz VB:1. 000KHz SWT-Auto

Project (FR) 280206

Wode H

Plane z
Full-directivity

el #1s

eamp A/Pos T/Pos

Factor Remark  Pol/Phas

1 29238 43.93-10.07 54.00 37.25 32.50 675 32.57 363 99 Averags  VERTICAL
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BLE 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT BLE CH39 2480MHz

1 Horizontal Fundamental

No. 1098, Pengxi North Road. Kunshan No. 1098, Pengxi North Road. Kunshan
eononic 8 Testnical Bevelopment Economic & Technical Bevelopment
Zane, JiangSu, China Zone. JiangSu. Cnin
o1 %512 5500158 el 9806 51757900158
Fax:+86-512-57900958 Fax:186-512-57900958

p.A, 4 Wt Furm: soorton, con o0 b L 4 o, 0 ton con e
oata:1 oata:3
) aBovim) evet aBavim)
1073 107
1
975 [\ o7.5|
78| } \ FCCPARTTSC, 78.0) FCCPART15C
68.3 s 6dB
susl s sa
. N
s a8 e
38 204
209 209
os| o)
o 7450 7350 ED 780, 750, z G0 oo w0 oo 100 oL B0 2500 2700 0
Peak Frequency (WHe) Frequency (WHz)
site agoi0e-xs site osooe-xs
Sobition £ FoS WAl 150 3n 3117 s oarecsr omtzonaL Eonbition © Fod MY 190 3n 3117 s onrassr o zovAL
RER 1000, 000Kz VBN, 3000- 000Kz SNTAut RB11000. 050Kz VON:3000.co0Kiz T Aur
Projest ety Project ¥R 280206
oy s o
Flare Fiane 2
Futi-direstivity Fult-directivity
el s el s
Over Linit Readintomna Cablo Proams A/Pos T/Pos Over Linit  ReadAntomna Gablo Proamp AfPos T/Pos
Frea Lovel Linte ‘Line Lovel Factor Loss Factor Remark  Pol/Phas Frea Level Limit Line Lovel Fackor Loss Fastor Resark  pol/Phas

TR @Vm @ @V T @BV/m @B @V B @/m @ @ om  der

1 248410 5633 -17.67 74.00 49.81 32.43 673 .64 129 141 Pask HORIZONT 1

2480.00 100.78 2678 74.00 94.26 32.43 673 32.64 129 141 Pesk HORIZONT

No. 1098, Pengxi North Road. Kunshan No. 109, encai North foad Kunshan
Econcnic & Technical Bevelopment Econonic & Technical Developnent
Zone, Jiangsu, “Zone. JiangSu
o1 %512 5500158 cor Samis 55 ra00158
Fax. +86-512-57900958 Fax:486-512-57900958
http: //wm. sporton. con. cn

‘shoRTon LA, ttp:/ . sporton. com on seoRToN LAg. on con.
Data:2 Data: 4
) @Buvim) evel (dBavim)
1073 1073
1

a3 ars|

a7 Lz

70 784

5.3 6u3]
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! | san s

39.0| se.nw

203 203

a3 a8

2440 245, 2460, 20, Zaa0. za50. E 000 o0 S0 4700 1900 Z06 2300 2500 2700, 3000
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Gondition | FGO PART 150 (AVO) 3m 3117 SN 00218652~ HORIZONTAL Gondition GG PATT 156, (V) 3 9117 ok 007iaesz- HORIZONTAL
RN 1000. 000KHz VBN 1. 000KHz SWT Auto R 1000, 00 V.. 00Kz SHT
Project 0206 Project iz
ode Vods
Plane H Plane H
Full-girectivity Fuli-directivity
et s w1 s
Over Linit Readintemna Cable Pream APos T/Pos Over Limit Readhntenna Cable Prosmp APos T/Pos
Frea Level Linit Line Level Factor (Loss Factor Resark  Pol/Phas Frea Level Linie Line Level Factor Loss Factor Remark  Pol/Phas

@ v W dm @B @ o der
1 2483.50 4473 -9.27 54.00 38.21 243 673 3264 120 141 Averags  HORIZONT 1% 280,00 98.48 4448 54.00 91.96 3243 673 3264 129 141 Average  HORIZONT
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No. 109, Pengxi Morth Road. Kunshan No. 109, Pengxi North Road. Kunshan
Econonic & Technical Development Econanic & Technical Development
o JiangSu: O na
o1 %88 o1 580651757700158
fax Fax 186-517-57900968
o o e sparton. con. on AR 4 o, 0 ton con e
oatass oata:7
) @Buvimy evel (@Buvim)
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e s el s
Over Linit Readintomna Cablo Proams A/Pos T/Pos Over Linit  ReadAntomna Gablo Proamp AfPos T/Pos
Frea Level Lime Line Lovel Factor Lots Footor Remark  Pol/Phas Frea Level Limis 'Line Livel Fagtor Lots Fack Remark Pl Phas
W @ a8 e B e e B R
1 ea3 S6T1-17.29 7400 5019 24T 673 s N2 101 Pesk  VERTIONL v 2600010162 27.62 7400 95,10 AT 673 64 U2 01 Pesk  VERTIONL
No. 109, Pengxi North Road. Kunshan No. 10%, Pengxi North Rosd. Kunshan
Econenic & Technical Devlopmnt Econanic & Technioal Developmnt
Tane: JiangSu. Enina e JianSu. onina
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sroRron LAz ttp: . sparton. con on spoRToNLAa. et . o0t ton con.
Dataco Oata:s
) (@Buvim) evel (@Buvim)
1073 1073
1
ors| o
s3] o7
78| 789
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/ sa) sie
390 Y S SN
203 203
asf a3l
o P P 770, Ty 750, 7 G0 w00 w00 o6 W60 Zioo 200 2500 700, 000
Av g . Froquency (Wiz) Froquency (MHa)
site oa0H06-Ks sito oacH0s-Ks
Gonaition © FGG PART 150 (AVG) 3m 3117 SN 00218652~ VERTIGAL Conaition : FGC PART 150 (AVQ) 3n 3117 SN 00210652~ VERTIGAL
RER {000, GO0KHe VBN CODKHz SHT-Auto R 1000, 00Kks VBW 1. 00Kz SHT- Ao
Project o 200206 Project Fh280206
Vode 5 ey s
Plore H Flane H
Full-diretivity Full-directivity
e s el s
Over Linit ReadAntomna Gablo Proams A/Pos T/Pos Over Limit  ReadAntemna Gablo Proamp A/Pos T/Pos
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2.4GHz 2400~2483.5MHz
BLE (Harmonic @ 3m)

BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BLE CHOO0 2402MHz

1 Horizontal Vertical

780 FCC PART 15C]| 780 [FCC PART 15C
o
585 FCC PART 15C (AVG) - FCC PART 15C (AVG)
e —
‘ o
g - g I v
Peak *
s e
vg. HRE I R R e et T oo Vo 2o SEamee2 e
7 @BV 7 T Wz dBuV/m  dB di 7
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BLE 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BLE CH19 2440MHz

1 Horizontal Vertical

No. 1098, Pengxi North Road. Kunshan

No. 1098, Pengxi North Road. Kunshan
Econonic § Technical Developnent

Economic & Technical Developnent

780 FCC PART 15C] 78.0/ JFCCPART 15C
68.3| = 68.3 e
sag FCC PART 15C (AVG), 68 FCC PART 15C (AVG) |
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e ———
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T WAz dBuV/m B dBuV/m  dBuV @B @B on deg. - WHz dBuV/m d8 dBuV/m dBuV dB/m  dB  dB  om deg. B
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: FR280206

BLE

2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT

BLE CH39 2480MHz

1 Horizontal

Vertical

No. 1098, Pengxi North Road. Ku
Economic & Techy

2 7440.00 42,46 -31.54

o3cHO6-KS
FGO PART 150 3n 3117 SN 00218652 HORIZONTAL
RBN: 1000 000Kz VBN: 3000. 000Kz SWT:Auto
(FR) 280206

1 4965.00 43.45 -30.55 74.00 61.31 310 9.61 6157 3
S3nsa 740

03CH08-KS

FGC PART 150 3n 3117 SN 00218652~ VERT

REW: 1000, 000Kz VBW: 3000. 000KHz SWT: Auto
6

sponTon Lan spoRTonLAR it om0t ton com o
Datzo Datz10
) aBovim) e amavim)
1073 107
orsf o
a7 a7l
780 FCCPART 15C]| 78.0/ JFCCPART 15C
68.3| = 68.3 &
585 FCCPART T5CVG) s FCC PART 15C (A6
s - e N — aa s e
39, s b, 39,
209 209
105 10
o8 o)
0 oo w0 oo w0 o feoo0 1B T G0 w0 foooe  iaon  faoos  1a0oo  7ao0
Peak Frequency (WHz) Frequency (W)

1oL
it

(FR) 28020
Node I
Plane z
Ful I-directivity
] #1s
Cable Proamy A/Pos T/Pos Limit  Readi
¢ Loss Factor Remark  Pol/Phas Frea Level L Line Level
B a8 a8 @ en e Wiz @V a8 @ =
9 00 0 Pesk HOR I ZONT 1 4965.00 4675 -27.25 74.00 6461 3410 9.61 61.57 100 0 Pesk VERTICAL
0 5668 3570 11.78 6170 300 0 Peak HOR I ZONT 2 744000 4191 32.09 74.00 5613 35.70 11.78 6170 100 0 Peak VERTIGAL

Note: Pre-scanned for 18GHz to 26GHz, there are no signals, thus only test data below 18GHz are shown in

the report.
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Emission below 1GHz

2.4GHz BLE (LF)

BLE 2.4GHz 2400~2483.5MHz

ANT BLE LF

1 Horizontal Vertical

No. 1098, Pengxi North Road, Kunshan No. 1098, Pengxi North Road, Kunshan
Economic & Technical Developnant Economic & Technical Developnent
Zone. JiangSu. China Zone. JiangSu. Ohina
kol <886-512-57900158 tol:4886-512-57900158
Fax:+86-512-57900958 "

SPORTON LAB. http://umm. spor ton. con.on

sPoRTON B et/ Jwwm. sporton con. on

Data1 Data:2
) aBovim) evel 0B
7| "
o3 a3
ss0) o eavr 15 554 g paR 15
151 . 151
L L
58 B
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——l
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reauency (MHz) Froquency (MHz)

site 030H06-K5 site 030HO6-KS

ea Condition  : FCC PART 15C 3n GBL 6111D 49922 HORIZONTAL Condition - FCG PART 150 I CBL 6111D 49922 VERTICAL
REN: 100. 000KHz VB 300. 000KHz SWT:Auto R

280206

W 100. 000KHz VEN:300. 000KHz SWT:Auto
Project Project 260206
mode moda
WED #109 INET #109
k1 N
Over Linit Resdintenna Cable Preamp A/Pos T/Pos Over Limit Resdhntenna Gable Preamp A/Pos T/Pos
Frea Level Limit Line Level Factor Loss Factor Remark  Pol/Phas Level Limit Line Level Factor Loss Factor Remark  Pol/Phas
Wiz @uV/n 0B BV
1 130.88 16.39 2711 43.50 28.6¢ 17.34 181 31.40 Pesk HORIZONT 1 18.67 27.33 46.00 27.53 19.94 2.60 31.40 VERTICAL
2 26571 19.71 2629 46.00 2878 19.71 2.62 31.40 Pesk HOR I ZONT 2 2253 2347 4600 2831 2236 3.33 31.47 VERTICAL
3 4703 23.50 22.50 46.00 28.35 2317 3.47 31.49 Pesk HOR | ZONT 3 2624 17,76 46.00 29.90 26.02 3.7 31.45 VERTICAL
4 565 2032 1968 6,00 2785 2615 377 3145 Peak HOR | ZONT 1 2664 1736 46.00 2749 28.06 441 3132 VERTICAL
5 76429 29.30 -16.70 600 28.16 28.05 4.41 31.32 Pesk HORI ZONT 5 131587 46.00 28,04 28.94 465 31.50 VERTICAL
& 97575 3181 -22.19 54.00 2653 30.60 498 30.30 - Pask HOR I ZONT B 3010 22,90 54.00 2579 30.61 499 30.29 VERTICAL
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Appendix D. Duty Cycle Plots

Duty
Band Duty Cycle(%) Factor T(ms) 1/T(kHz) VBW Setting
(dB)
Bluetooth LE 1Mbps 85.63 0.67 2.146 0.466 0.47KHz
Bluetooth LE 2Mbps 58.16 2.35 1.091 0.917 1KHz
Bluetooth LE 1Mbps
Spectrum [%]
Ref Level 22,00 dBm Offset 2.00 dB & RBW 1 MHz
fe Att 30 dE = SWT 10 ms & VBW 1 MHz
SGL
@® 1Rm Max
D3[1] 3.46 dB
2.50600 ms
10 dem M1[1] 0.72 dBm
Md U 1 ": e — - 904.00 4
0 dB
-10 dBm
-20 dBm
-30 dgm
-40 dBm
-50 dem
60 df Vrj« lnMnL h‘ Y B,
-70 dBm
CF 2.44 GHz 1001 pts 1.0 ms/
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 904.0 ps -0.72 dBm
D2 M1 1 2.146 ms 2,13 dp
D3 M1 1 2.506 ms 3.46 dB
T* Ready BRRRNNRR i Vi
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Bluetooth LE 2Mbps

Spectrum

[-+3
v
Ref Level 22.00 dBm Offset 2.00 dB & RBW 1 MHz

| Att 30 dB & SWT 5ms @ VBW 1 MHz
SGL

@ 1Rm Max

D2[1] 1.60 dB

1.09100 ms
1.76 dBm
769.00 ys

10 dém

poe e M1[1]
2 D3
0 dbm £

-10 dém

-20 dBm

-30 dBm

-40 dem

-50 dBm

TR

-70 dBm

=
5

pinl
NB (Rl

wdhh' el il g b
iy

ML

CF 2.44 GHz

1001 pts 500.0 ps/
Marker
Type | Ref | Trc | X-value Y-wvalue |__Function |

M1

Function Result |
1 769.0 ps 1.76 dBm
p2 M1 1

D3| Mi| 1]

T

1.091 ms 1.60 db |
1.876 ms -0.01 dB

Ready  WMMNMRALD A 4
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