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RADIO TEST REPORT

Report No. : FR191001

Summary of Test Result

5&%@2 R;:(T;S:i Uiesit (e (PAI:;eSS/L;g\IL) RS
- 15.207 AC Power Line Conducted Emissions N/A Note
2.1 15.249(a) |Field Strength of Fundamental Emissions PASS -
2.2 15.215(c) |20dB Spectrum Bandwidth PASS -
2.3 15.249(a)/(d) | Radiated Emissions PASS -
24 15.249(d) |Band Edge Emissions PASS -
25 15.203 Antenna Requirements PASS -

Note: It was supplied power by DC 9V; it's not necessary to apply to AC Power Port Conducted emissions test.

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.

Reviewed by: Sam Chen

Report Producer: Vicky Huang
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RADIO TEST REPORT

Report No. : FR191001

1. General Information

1.1. Product Details

Items

Description

Power Type

Battery DC 9V

Modulation

GFSK

Frequency Range

2400 ~ 2483.5MHz

Operation Frequency Range

2402-2480MHz

Channel Number 40
Channel Space 2 MHz
Channel Bandwidth (99%) 1.54 MHz

Max. Field Strength

78.28 dBuV/m at 3m (Average)

Carrier Frequencies

Please refer to section 1.2

Antenna Brand: J-MEX Inc.
Model Name: PCB_AR2002
Type: PCB Antenna
Gain: 0 dBi

Accessories N/A

Note: The above information was declared by manufacturer.

1.2. Table for Carrier Frequencies

Frequency Band Channel No. Frequency
0 2402 MHz
1 2404 MHz
2 2406 MHz
18 2438 MHz
2400 ~ 2483.5MHz 19 2440 MHz
20 2442 MHz
37 2476 MHz
38 2478 MHz
39 2480 MHz

TEL : 886-3-656-9065
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RADIO TEST REPORT Report No. : FR191001

1.3.

1.4.

Table for Test Modes

The following table is a list of the test modes shown in this test report.

Test Items Mode Channel Antenna

Field Strength of Fundamental Emissions CTX 0/19/39 1
20dB Spectrum Bandwidth

Radiated Emissions 30MHz ~ 1GHz Normal Link - -

Radiated Emissions 1GHz~10" Harmonic CTX 0/19/39 1

Band Edge Emissions CTX 0/19/39 1

Note: CTX=continuously transmitting

The following table is a list of the test modes shown in this test report
Radiated Emissions 30MHz ~ 1GHz

Mode 1: Place EUT in Z axis

Mode 2: Place EUT in Y axis

Mode 3: Place EUT in X axis

Mode 1 generated the worst test result, so it was recorded in this report.
Radiated Emissions 1GHz~10" Harmonic

The EUT was performed at X axis, Y axis and Z axis position. The worst case was found at Y axis, so it was
selected to perform test and its test result was written in the report.
Mode 1: Place EUT in Y axis

Applicable Standards

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

+ ANSI C63.10-2013

¢ 47 CFR FCC Part 15 Subpart C

The following reference test guidance is not within the scope of accreditation of TAF.

¢ FCCKDB 414788 D01 v01r01

TEL : 886-3-656-9065 Page Number :60f21
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1.5. Table for Testing Locations

Testing Location Information

Hsinchu
(TAF: 3787)

Test Lab. : Sporton International Inc. Hsinchu Laboratory

ADD: No.8, Ln. 724, Bo'ai St., Zhubei City, Hsinchu County 302010, Taiwan (R.O.C.)
TEL: 886-3-656-9065

Test site Designation No. TW3787 with FCC.
Conformity Assessment Body Identifier (CABID) TW3787 with ISED.

FAX: 886-3-656-9085

Test Environment

Test Condition Test Site No. Test Engineer °C /%) Test Date
Radiated 03CH04-CB Paul Chen 24.2-25.4 | 56-58 Oct. 02, 2021
(For others test item )
(ng‘gﬁtgiz) 03CH05-CB Eason Chen 24.4-25.5 | 55-58 Oct. 21, 2021
1.6. Table for Supporting Units
For Radiated (Below 1GHz):
No. Support Unit Brand Model FCCID
A Phone Apple Iphone 12 N/A
For Radiated (others test item):
N/A
1.7. Duty Cycle
On Time On+Off Time Duty Cycle Duty Factor
(ms) (ms) (%) (dB)
10 100 10 10

1.8. Table for Parameters of Test Software Setting

Test Software Version

Terminal v1.93b - 20141030?- by Br@y++

Frequency 2402 MHz 2440 MHz 2480 MHz
Software Setting Default Default Default
TEL : 886-3-656-9065 Page Number c70f21
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1.9. Test Configurations

1.9.1. Radiation Emissions Test Configuration

Test Configuration: 30MHz~1GHz

EUT

X

TEL : 886-3-656-9065 Page Number :8o0f21
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Test Configuration: Above 1GHz

EUT
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2. Test Result
2.1. Field Strength of Fundamental Emissions Measurement

2.1.1. Limit

The field strength of fundamental emissions within these bands specified at a distance of 3 meters

(measurement instrumentation employing an average detector) shall comply with the following table.

Frequency Band (MHz) Fundamental Emissions Limit (dBuV/m) at 3m
94 (Average)
2400-2483.5
114 (Peak)

Measuring Instruments and Setting

Refer a test equipment and calibration data table in this test report. The following table is the setting of the

spectrum analyzer.

Power Meter Parameter Setting

RBW 1 MHz Peak / 3MHz Peak
VBW 1 MHz Peak / 1/T Average
Detector Peak

Trace Max Hold

Sweep Time Auto

2.1.2. Test Procedures

1. Configure the EUT according to ANSI C63.10. The EUT was placed on the top of the turntable 1.8
meter above ground. The phase center of the receiving antenna mounted on the top of a
height-variable antenna tower was placed 3 meters far away from the turntable.

2. Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to
determine the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters above
ground to find the maximum emissions field strength of both horizontal and vertical polarization.

4. For each suspected emissions, the antenna tower was scan (from 1 M to 4 M) and then the turntable
was rotated (from 0 degree to 360 degrees) to find the maximum reading.

5. For Fundamental emissions, use 1MHz VBW and 3MHz RBW for peak reading. Then 1MHz RBW
and 1/T VBW for average reading in spectrum analyzer.

6. When the radiated emissions limits are expressed in terms of the average value of the emissions,
and pulsed operation is employed, the measurement field strength shall be determined by averaging
over one complete pulse train, including blanking intervals, as long as the pulse train does not exceed
0.1 seconds. As an alternative (provided the transmitter operates for longer than 0.1 seconds) or in
cases where the pulse train exceeds 0.1 seconds, the measured field strength shall be determined
from the average absolute voltage during a 0.1 second interval during which the field strength is at its
maximum value.
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2.1.3. Test Setup Layout

2.1.4. Test Deviation

There is no deviation with the original standard.
2.1.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
2.1.6. Measurement Results Calculation

The measured Level is calculated using:

Corrected Reading: Antenna factor (AF) + Cable loss (CL) + Read level (Raw) - Preamp factor (PA)(if
applicable) = Level.

2.1.7. Test Result of Field Strength of Fundamental Emissions

Refer as Appendix A
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2.2. 20dB Spectrum Bandwidth Measurement
2.2.1. Limit

Intentional radiators must be designed to ensure that the 20 dB bandwidth of the emissions in the specific
band (2400 ~ 2483.5MHz).

2.2.2. Measuring Instruments and Setting

Refer a test equipment and calibration data table in this test report. The following table is the setting of the

spectrum analyzer.

Spectrum Parameters | Setting
Attenuation Auto

Span Frequency > 20dB Bandwidth
RBW 100 kHz

VBW 100 kHz

Detector Peak

Trace Max Hold

Sweep Time Auto

2.2.3. Test Procedures

1. The test procedure is the same as section 2.3.3.
2. The resolution bandwidth of 100 kHz and the video bandwidth of 100 kHz were used.

3. Measured the spectrum width with power higher than 20dB below carrier.

TEL : 886-3-656-9065 Page Number 112 0of 21
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2.2.4. Test Setup Layout

2.2.5. Test Deviation

There is no deviation with the original standard.

2.2.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

2.2.7. Test Result of 20dB Spectrum Bandwidth

Refer as Appendix B
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2.3. Radiated Emissions Measurement

2.3.1.

2.3.2.

Limit

Harmonic emissions limits comply with below 54 dBuV/m at 3m. Other emissions radiated outside of the

specified frequency bands, except for harmonics, shall be attenuated by at least 50 dB below the level of

the fundamental or comply with the radiated emissions limits specified in section 15.209(a) limit in the

table below has to be followed.

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/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

Measuring Instruments and Setting

Refer a test equipment and calibration data table in this test report. The following table is the setting of the

spectrum analyzer and receiver.

Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz

Stop Frequency

10th carrier harmonic

RBW / VBW (Emission in restricted band)

1MHz / 3MHz for Peak, 1 MHz / 1/T for Average

RBW / VBW (Emission in non-restricted band)

100kHz/300kHz for Peak

Receiver Parameter

Setting

Attenuation

Auto

Start ~ Stop Frequency

9kHz~150kHz / RBW 200Hz for QP

Start ~ Stop Frequency

150kHz~30MHz / RBW 9kHz for QP

Start ~ Stop Frequency

30MHz~1000MHz / RBW 120kHz for QP

TEL : 886-3-656-9065
FAX : 886-3-656-9085
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2.3.3. Test Procedures

1.

10.

Configure the EUT according to ANSI C63.10. The EUT was placed on the top of the turntable 1.5
meter above ground. The phase center of the receiving antenna mounted on the top of a
height-variable antenna tower was placed 3 meters far away from the turntable.

Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to
determine the position of the highest radiation.

The height of the broadband receiving antenna was varied between one meter and four meters above
ground to find the maximum emissions field strength of both horizontal and vertical polarization.

For each suspected emissions, the antenna tower was scan (from 1 M to 4 M) and then the turntable
was rotated (from 0 degree to 360 degrees) to find the maximum reading.

Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified bandwidth
under Maximum Hold Mode.

For emissions above 1GHz, use 1MHz VBW and 3MHz RBW for peak reading. Then 1IMHz RBW and
1/T VBW for average reading in spectrum analyzer.

When the radiated emissions limits are expressed in terms of the average value of the emissions,
and pulsed operation is employed, the measurement field strength shall be determined by averaging
over one complete pulse train, including blanking intervals, as long as the pulse train does not exceed
0.1 seconds. As an alternative (provided the transmitter operates for longer than 0.1 seconds) or in
cases where the pulse train exceeds 0.1 seconds, the measured field strength shall be determined
from the average absolute voltage during a 0.1 second interval during which the field strength is at its
maximum value.

If the emissions level of the EUT in peak mode was 3 dB lower than the average limit specified, then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions which do
not have 3 dB margin will be repeated one by one using the quasi-peak method for below 1GHz.

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

In case the emission is lower than 30MHz, loop antenna has to be used for measurement and the

recorded data should be QP measured by receiver. High — Low scan is not required in this case.
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2.3.4. Test Setup Layout

For Radiated Emissions: 9kHz ~30MHz

For Radiated Emissions: 30MHz~1GHz
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For Radiated Emissions: Above 1GHz

2.3.5. Test Deviation

There is no deviation with the original standard.
2.3.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
2.3.7. Measurement Results Calculation

The measured Level is calculated using:
Corrected Reading: Antenna factor (AF) + Cable loss (CL) + Read level (Raw) - Preamp factor (PA)(if

applicable) = Level.
2.3.8. Results of Radiated Emissions below 1GHz

Refer as Appendix C

2.3.9. Results of Radiated Emissions above 1GHz

Refer as Appendix A
TEL : 886-3-656-9065 Page Number : 17 of 21
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2.4. Band Edge Emissions Measurement

2.4.1. Limit

Band edge emissions radiated outside of the specified frequency bands shall be attenuated by at least 50
dB below the level of the fundamental or comply with the radiated emissions limits specified in section
15.209(a) limit in the table below has to be followed.

2.4.2.

2.4.3.

2.4.4.

2.4.5.

2.4.6.

2.4.7.

2.4.8.

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/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

Measuring Instruments and Setting

Refer a test equipment and calibration data table in this test report. The following table is the setting of the
spectrum analyzer.

Spectrum Parameter Setting

Attenuation Auto

Span Frequency 100 MHz

RBW / VBW (Emission in restricted band) 1MHz / 3MHz for Peak, 1 MHz / 1/T for Average

RBW / VBW (Emission in non-restricted band) 100kHz/300kHz for Peak

Test Procedures

The test procedure is the same as section 2.3.3.

Test Setup Layout

This test setup layout is the same as that shown in section 2.3.4.
Test Deviation

There is no deviation with the original standard.

EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
Measurement Results Calculation

The measured Level is calculated using:
Corrected Reading: Antenna factor (AF) + Cable loss (CL) + Read level (Raw) - Preamp factor (PA)(if
applicable) = Level.

Test Result of Band Edge and Fundamental Emissions

Refer as Appendix A
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2.5. Antenna Requirements

2.5.1. Limit

Except for special regulations, the Low-power Radio-frequency Devices must not be equipped with any
jacket for installing an antenna with extension cable. 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 unigue 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 the user can replace a broken antenna, but the use of a standard antenna jack or electrical

connector is prohibited.

2.5.2. Antenna Connector Construction

The antenna connector complied with the requirements.
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3. List of Measuring Equipments

Instrument Brand Model No. Serial No. |Characteristics|Calibration Date Csllll:rggtc:an Remark
3m Semi o
. 1GHz ~18GHz Radiation
Anechoic TDK SAC-3M 03CHO04-CB Feb. 25, 2021 Feb. 24, 2022
3m (03CHO04-CB)
Chamber VSWR
. Radiation
Horn Antenna | ETS-Lindgren 3115 00143147 750MHz~18GHz| Oct. 23, 2020 Oct. 22, 2021
(03CH04-CB)
Radiation
Horn Antenna | Schwarzbeck | BBHA 9170 BBHA9170252 |15GHz ~ 40GHz | Aug. 05, 2021 Aug. 04, 2022
(03CHO04-CB
. ) 0.5GHz ~ Radiation
Pre-Amplifier Agilent 83017A MY53270063 Jul. 12, 2021 Jul. 11, 2022
26.5GHz (03CH04-CB)
o Radiation
Pre-Amplifier MITEQ TTA1840-35-HG 1864479 18GHz ~ 40GHz Jul. 13, 2021 Jul. 12, 2022
(03CHO04-CB
Spectrum Radiation
R&S FSP40 100142 9kHz~40GHz Feb. 19, 2021 Feb. 18, 2022
Analyzer (03CH04-CB
. ; . Radiation
High Pass Filter Wi 2.4G High pass | CB2.4G-HP-04 | 1 GHz - 18 GHz Oct. 05, 2020 Oct. 04, 2021
(03CH04-CB)
. High Radiation
RF Cable-high Woken RG402 9 18GHz ~ 40 GHz| Jul. 15, 2021 Jul. 14, 2022 1at
Cable-40G#1 (03CHO4-CB
. ) . Radiation
High Pass Filter Wi 5G High pass CB5G-HP-04 |1 GHz- 18 GHz Oct. 05, 2020 Oct. 04, 2021
(03CHO04-CB)
. High Radiation
RF Cable-high Woken RG402 9 18GHz ~ 40 GHz| Jul. 15, 2021 Jul. 14, 2022
Cable-40G#2 (03CHO4-CB
Radiation
Test Software SPORTON SENSE V5.10 - N.C.R. N.C.R.
(03CH04-CB)
3m Semi L
Anechoic Radiation
TDK SAC-3M 03CH05-CB |30 MHz ~1 GHz| Aug. 09, 2021 Aug. 08, 2022 (03CHO5-CB)
Chamber NSA
Bilog Antenna L
) TESEQ & CBL 6112D & 35236 & Radiation
with 6dB 30MHz ~ 2GHz Mar. 26, 2021 Mar. 25, 2022
EMCI N-6-06 AT-N0610 (03CHO05-CB)
Attenuator
. Radiation
Pre-Amplifier EMCI EMC330N 980331 20MHz ~ 3GHz Apr. 27, 2021 Apr. 26, 2022
(03CHO05-CB)
Radiation
Loop Antenna Teseq HLA 6120 24155 9kHz - 30 MHz Apr. 14, 2021 Apr. 13, 2022
(03CHO05-CB)
Spectrum Radiation
R&S FSP40 100304 9kHz ~ 40GHz Nov. 10, 2020 Nov. 09, 2021
Analyzer (03CHO05-CB)
EMI Test Radiation
. R&S ESCS 826547/017 |9kHz ~2.75GHz| Jun. 21, 2021 Jun. 20, 2022
Receiver (03CHO05-CB)
Low Radiation
RF Cable-low Woken RG402 30MHz~1GHz Oct. 04, 2021 Oct. 03, 2022
Cable-04+23 (03CH05-CB)
Radiation
Test Software SPORTON SENSE V5.10 - N.C.R. N.C.R.
(03CH05-CB)
Note: Calibration Interval of instruments listed above is one year.
N.C.R. means Non-Calibration required.
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4. Measurement Uncertainty

Test Items Uncertainty Remark

Radiated Emission (9kHz ~ 30MHz) 4.2 dB Confidence levels of 95%
Radiated Emission (30MHz ~ 1,000MHz) 5.5dB Confidence levels of 95%
Radiated Emission (1GHz ~ 18GHz) 4.7 dB Confidence levels of 95%
Radiated Emission (18GHz ~ 40GHz) 4.2 dB Confidence levels of 95%
Conducted Emission 2.5dB Confidence levels of 95%
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Field Strength of Fundamental, Band Edge Emissions and

RSE TX above 1GHz Appendix A
Summary
Mode Result Type Freq Level Limit Margin Dist Condition Azimuth Height Comments
(Hz) (dBuV/m) (dBuV/m) (dB) (m) °) (m)
2.4-2.4835GHz - - - -
BT-LE(1Mbps) Pass PK 2.3999G 71.45 74.00 -2.55 3 Horizontal 40 1.30

Sporton International Inc. Hsinchu Laboratory Page No. : 1of13




Field Strength of Fundamental, Band Edge Emissions and

RSE TX above 1GHz Appendix A
BT-LE(1Mbps)
2402MHz_TX
Ll LimPK [/
PK LAV
120+
Lim.AV [
100- LAV Y
80—
& o f\w/j
12/10/2021
40-
20-, 1 1 1 1 1 1 1 1 1 11
2.302G 232G 234G 236G 238G 246G 242G 244G 246G 248G 2502G
EUT V1T
Setting default
04-E-P-2
Type Freq Level Lirnit Margin Raw Dist Condition  Azimuth  Height Comment AF CL PA
(Hz) (dBuV/m) (dBu¥/m) (dE) (dBuY) () ) {m) (dB) (dB) (dE)
PK 2.39990 66.95 7400 -7.05 36.25 3 Vertical | 142 115 27.50 3.20 -
AV 2.3999G 46.95 54.00 -7.05 16.25 3 Vertical 142 115 2750 3.20 -
PK 2402G 96.40 114,00 -17.60 6570 3 Vertical 142 115 27.50 3.20 -
AV 2.402G 76.40 a4.00 -17.60 45.70 3 Vertical | 142 115 27.50 3.20 -
PK 2.499605 55.71 7400 -18.29 2451 3 Vertical | 142 115 2780 3.30 -
AV 2.4996G 3571 54.00 -18.29 461 3 Vertical 142 115 2780 3.30 -
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Field Strength of Fundamental, Band Edge Emissions and

RSE TX above 1GHz Appendix A
BT-LE(1Mbps)
2402MHz_TX
Ll LimPK [/
PK LAV
120+
Lim.AV [
100- F | AV v
80—
60- Il M
12/10/2021
40-
20-, 1 1 1 1 1 1 1 1 1 11
2.302G 232G 234G 236G 238G 246G 242G 244G 246G 248G 2502G
EUT V1T
Setting default
04-E-P-2
Type Freq Level Lirnit Margin Raw Dist Condition  Azimuth  Height Comment AF CL PA
(Hz) (dBuV/m) (dBu¥/m) (dE) (dBuY) () ) {m) (dB) (dB) (dE)
PK 2.39990 71.45 7400 -2.55 4075 3 Horizontal 40 1.30 27.50 3.20 -
AV 2.3999G 5145 54.00 -2.55 20,35 3 Harizontal 40 1.30 2750 3.20 -
PK 2.4024G 97,69 114,00 -16.31 6699 3 Horizental 40 1.20 27.50 3.20 -
AV 240246 77.69 a4.00 -16.31 46.99 3 Herizontal 40 1.30 27.50 3.20 -
PK 2.49680 55.99 7400 -18.01 2490 3 Horizontal 40 1.30 2779 3.30 -
AV 2.4968G 35.99 54.00 -18.01 480 3 Horizontal 40 1.30 2779 3.30 -
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Field Strength of Fundamental, Band Edge Emissions and

RSE TX above 1GHz Appendix A
BT-LE(1Mbps)
2402MHz_TX
Ll LimPK [/
PK v
120+
Lim.AV [
100- | AV Y
80-
60-
12/10/2021
40-
20_I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 I
16 26 3G 4G 56 6G 7G 8G 9G 106 116G 126 13G 14G 156 166G 17G 18G 19G 206 216G 22G 23G 24G 125G
EUT Y 1TX
Setting default
04-E-P-2
Type Freq Level Lirnit Margin Raw Dist Condition  Azimuth  Height Comment AF CL PA
{Hz) (dBuV,/m) | (dBuV/m) (dB) (dBuY) () ) {m) (dB) (dB) (dB)
PK 4804286 5210 74.00 -2180 4753 3 Vertical 158 111 3243 540 33.26
AV 4804286 3210 54,00 -21.90 2753 3 Vertical 158 111 3243 540 33.26
PK 12010586 56.41 74.00 -17.59 4295 3 Vertical 148 3.00 38,80 961 3495
AV 12.01058G  36.41 54,00 -17.59 2295 3 Vertical 148 3.00 38.80 961 3495
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Field Strength of Fundamental, Band Edge Emissions and

RSE TX above 1GHz Appendix A
BT-LE(1Mbps)
2402MHz_TX
Ll LimPK [/
PK v
120+
Lim.AV [
100 | AV Y
80-
60-
12/10/2021
40-
20_I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 I
16 26 3G 4G 56 6G 7G 8G 9G 106 116G 126 13G 14G 156 166G 17G 18G 19G 206 216G 22G 23G 24G 125G
EUT Y 1TX
Setting default
04-E-P-2
Type Freq Level Lirnit Margin Raw Dist Condition  Azimuth  Height Comment AF CL PA
{Hz) (dBuV,/m) | (dBuV/m) (dB) (dBuY) () ) {m) (dB) (dB) (dB)
PK 4504426 5172 74.00 -22.28 4715 3 Horizontal 199 2.38 3243 540 33.26
AV 4504426 3172 54,00 -22.28 2715 3 Horizontal 199 2.38 3243 540 33.26
PK 1200716 56,32 74.00 -17.68 4287 3 Herizontal 360 201 38,80 9.60 3495
AV 1200716 3632 54,00 -17.68 2287 3 Horizontal 360 201 38.80 9.60 3495
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Field Strength of Fundamental, Band Edge Emissions and

RSE TX above 1GHz Appendix A
BT-LE(1Mbps)
2440MHz_TX
[ 107 [ Limek [~ |
PK [~
ol LimAV [/
100- e
80-
60_ At Jl |
12/10/2021
40-

20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
234G 235G 2366 237G 238G 239G 24G 241G 242G 243G 244G 245G 246G 247G 248G 248G

1 1 1 1 1
25G 251G 252G 253G 254G

EUT V1T

Setting default

04-E-P-2
Type Freq Level Lirnit Margin Raw Dist Condition  Azimuth  Height Comment AF CL PA

(Hz) (dBuV/m) (dBuV/m) (dB) (dBuV) (m) ! (m) (dB) (dB) (dB)
PK 2.3896G 61.47 74.00 -12.53 3079 3 Vertical 146 180 2748 3.20 -
AV 2.3896G 41.47 54.00 -12.53 10.79 3 Vertical 146 180 2748 3.20 -
PK 244G 93.99 114.00 -20.01 6317 3 Vertical 146 180 27.58 3.24 -
AV 244G 73.99 94.00 -20.01 4317 3 Vertical 146 180 2758 3.24 -
PK 2.4984G 55.94 74.00 -18.06 24,85 3 Vertical 146 180 27.79 330 -
AV 2.4984G 35.94 54.00 -18.06 485 3 Vertical 146 180 2779 330 -
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Field Strength of Fundamental, Band Edge Emissions and

RSE TX above 1GHz Appendix A
BT-LE(1Mbps)
2440MHz_TX
[ 107 |[ timex [~ |
PK [~
ol LimAV [/
100- . e
8O-,
60- m F
12/10/2021
40~

20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
234G 235G 2366 237G 238G 239G 24G 241G 242G 243G 244G 245G 246G 247G 248G 248G 25G 251G 252G 253G 254G

EUT V1T

Setting default

04-E-P-2
Type Freq Level Lirnit Margin Raw Dist Condition  Azimuth  Height Comment AF CL PA

(Hz) (dBu¥ym) (dBuV/m) (dE) (dBuV) () ] (m) (dB) (dB) (dB)

PK 2.3896G 63.26 74.00 -10.74 3258 3 Horizental 40 1.28 - 2748 3.20 -
AV 2.3896G 43.26 54.00 -10.74 1258 3 Harizontal 40 1.28 - 2748 3.20 -
PK 2.4404G 98.28 114,00 -15.32 6746 3 Horizental 40 1.28 - 27.58 3.24 -
AV 2.4404G 78.28 94.00 -15.32 4746 3 Harizontal 40 1.28 - 2758 3.24 -
PK 2.4904G 55.98 74.00 -18.02 2493 3 Horizental 40 1.28 - 2776 3.29 -
AV 2.4904G 35.98 54.00 -18.02 493 3 Horizontal 40 1.28 - 2776 3.29 -
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Field Strength of Fundamental, Band Edge Emissions and

RSE TX above 1GHz Appendix A
BT-LE(1Mbps)
2440MHz_TX
[ 107 |[ timex [~ |
PK [~
ol LimAV [/
100- e
- S S s S — —
60_____ -—_— - — | Sp— - - —_t —
_]7 12/10/2021
40~
20~ 1 1 1 1
46 56 661G

1
16 26 3G

SIG QIG ldG 11|G 12|G l_’:G lfllG lSIG lﬁIG 1?IG 18:(3 19|G 2(.':G }‘_‘LIG }‘_2IG BIG 24|G l‘.‘:G

EUT V1T

Setting default

04-E-P-2
Type Freq Level Lirnit Margin Raw Dist Condition  Azimuth  Height Comment AF CL PA

(Hz) (dBu¥ym) (dBuV/m) (dE) (dBuV) () ] (m) (dB) (dB) (dB)

PK 4,87988G 52.34 74.00 -21.66 47.36 3 Vertical 163 247 - 3276 544 33.22
AV 4879885 32.34 54.00 -21.66 2736 3 Vertical 163 247 - 3276 544 33.22
PK 7.32054G 55.97 74.00 -18.03 4538 3 Vertical 320 1.00 - 3740 6.86 3367
AV 7.32054G 35.97 54.00 -18.03 2538 3 Vertical 320 1.00 - 3740 6.86 3367
PK 12.20334G 5651 74.00 -17.49 4319 3 Vertical 293 138 - 3851 9.70 3429
AV 12203346 3651 54.00 -17.49 2319 3 Vertical 293 138 - 3851 9.70 3489
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Field Strength of Fundamental, Band Edge Emissions and

RSE TX above 1GHz Appendix A
BT-LE(1Mbps)
2440MHz_TX
Ll LimPK [/
PK v
120+
Lim.AV [
100 | AV Y
80-
60_
12/10/2021
40-
20_I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 I
16 26 3G 4G 56 6G 7G 8G 9G 106 116G 126 13G 14G 156 166G 17G 18G 19G 206 216G 22G 23G 24G 125G
EUT Y 1TX
Setting default
04-E-P-2
Type Freq Level Lirnit Margin Raw Dist Condition  Azimuth  Height Comment AF CL PA
{Hz) (dBuV,/m) | (dBuV/m) (dB) (dBuY) () ) {m) (dB) (dB) (dB)
PK 4579826 50.70 74.00 -2330 4572 3 Horizontal 159 253 - 3276 544 33.2
AV 4579826 30.70 54,00 -2330 2572 3 Horizontal 159 2.53 - 3276 544 32
PK 7.32066G 54,12 74.00 -19.88 4353 3 Horizontal 156 277 - 3740 686 3367
AV 7.32066G 3412 54,00 -19.88 2353 3 Horizontal 156 277 - 3740 6.86 3367
PK 12.20278G  56.31 74.00 -1769 4299 3 Horizontal 182 292 - 3851 9.70 34,89
AV 12.202786 3631 54.00 1769 2299 3 Horizontal 182 292 - 3851 9.70 34.89
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Field Strength of Fundamental, Band Edge Emissions and

RSE TX above 1GHz Appendix A
BT-LE(1Mbps)
2480MHz_TX
[ 107 [ Limek [~ |
PK [~
ol LimAV [/
100- e
80-
o- i
12/10/2021
40-

20_I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
243G 2435G 244G 2445G 245G 2455G 246G 2.465G 247G 2475G 248G 2485G 249G 2495G 2.5G 2505G 251G 2.515G 252G 2.525G 253G

EUT V1T

Setting default
04-E-P-2
Type Freq Level Lirnit Margin Raw Dist Condition  Azimuth  Height Comment AF CL PA
(Hz) (dBuV/m) (dBuV/m) (dB) (dBuV) (m) @] (m) (dB) (dE} (dB}
PK 2.4798G 93.21 114.00 -20.79 62.21 3 Vertical 213 290 2772 3.28 -
AV 2.4798G 73.21 94.00 -20.79 42.21 3 Vertical 213 280 2172 3.28 -
PK 2.4835G 6092 74.00 -13.08 2991 3 Vertical 213 280 27173 3.28 -
AV 2.4835G 4092 54.00 -13.08 991 3 Vertical 213 290 2773 3.28 -
Sporton International Inc. Hsinchu Laboratory Page No. 10 of 13




Field Strength of Fundamental, Band Edge Emissions and

RSE TX above 1GHz Appendix A
BT-LE(1Mbps)
2480MHz_TX
[ 107 [ Limek [~ |
PK [~
ol LimAV [/
100- e
8O-,
o L"\ A i )'r‘\
12/10/2021
40~

20_I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
243G 2435G 244G 2445G 245G 2455G 246G 2.465G 247G 2475G 248G 2485G 249G 2495G 2.5G 2505G 251G 2.515G 252G 2.525G 253G

EUT V1T
Setting default
04-E-P-2
Type Freq Level Lirnit Margin Raw Dist Condition  Azimuth  Height Comment AF CL PA
(Hz) (dBuV/m) (dBuV/m) (dB) (dBuV) (m} ! (m) (dB) (dE} (dB}
PK 2.4798G 96.48 114.00 -17.52 6548 3 Horizontal 41 1.04 2772 3.28 -
AV 2.4798G 76,48 94.00 -17.52 4548 3 Horizontal 41 1.04 2172 3.28 -
PK 2.4835G 62,74 74.00 -11.26 3173 3 Herizontal 41 1.04 27173 3.28 -
AV 2.4835G 4274 54.00 -11.26 11.73 3 Haorizontal 41 1.04 2773 3.28 -
Sporton International Inc. Hsinchu Laboratory Page No. 11 of 13




Field Strength of Fundamental, Band Edge Emissions and

RSE TX above 1GHz Appendix A
BT-LE(1Mbps)
2480MHz_TX
Ll LimPK [/
PK Y
120-
Lim.AV [
100- | AV Y
80-
60_
12/10/2021
40-
20_I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 I
16 26 3G 4G 56 66 7G 8G 9G 106 116 126 13G 14G 156 16G 17G 183G 19G 206 21G 226G 123G 24G 125G
EUT V_1TX
Setting default
04-E-P-2
Type Freq Level Lirnit Margin Raw Dist Condition  Azimuth  Height Comment AF CL PA
(Hz) (dBuV/m) | (dBuV/m) (dB) (dBuY) () ) {m) (dB) (dB) (dB)
PK 4959786 5330 74.00 -20.70 48.02 3 Vertical 169 283 3298 5.48 3318
AV 4959786 33.30 54.00 -20.70 28.02 3 Vertical | 169 293 3298 548 3318
PK 7.43966G 57.34 74.00 -16.66 46.74 3 Vertical 324 1.02 3748 6.94 33.82
AV 7.43966G 37.34 54.00 -16.66 2674 3 Vertical | 324 1.02 37.48 6.04 33.82
PK 12.39818G  58.09 74.00 -1591 4442 3 Vertical | 326 1.0 38.70 9.80 34.83
AV 12.39818G  38.09 54.00 -1591 2442 3 Vertical 326 1.0 38.70 9.80 34.83
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Field Strength of Fundamental, Band Edge Emissions and

RSE TX above 1GHz Appendix A
BT-LE(1Mbps)
2480MHz_TX
Ll LimPK [/
PK v
120+
Lim.AV [
100- | AV Y
80-
60_
12/10/2021
40-
20_I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 I
16 26 3G 4G 56 6G 7G 8G 9G 106 116G 126 13G 14G 156 166G 17G 18G 19G 206 216G 22G 23G 24G 125G
EUT Y 1TX
Setting default
04-E-P-2
Type Freq Level Lirnit Margin Raw Dist Condition  Azimuth  Height Comment AF CL PA
{Hz) (dBuV,/m) | (dBuV/m) (dB) (dBuY) () ) {m) (dB) (dB) (dB)
PK 495998G  50.56 74.00 2344 4528 3 Horizontal 153 275 - 3298 548 3318
AV 4950986 30.56 54,00 2344 25.28 3 Horizontal 153 275 - 3298 548 3313
PK 7439746 5511 74.00 -18.89 4451 3 Horizontal 148 298 - 3748 6.94 3382
AV 7439746 3511 54,00 -18.89 2451 3 Horizontal 148 298 - 37.48 6.94 3382
PK 12404086 58.73 74.00 -15.27 4506 3 Horizontal 61 286 - 38.70 9.80 3483
AV 12404086 38.73 54.00 -15.27 25.06 3 Horizontal 61 286 - 3870 9.80 34.83
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20dB Spectrum Bandwidth Test Result Appendix B
Test Frequency | 20dB BW 99% OBW Frequency range | Frequency range
(MH2) (MH2) (MH2) (MHz) (MHz) Test Result
fL>2400MHz fy<2483.5MHz
2402 1.452 1.44 2401.3680 - PASS
2440 1.480 1.47 - - PASS
2480 1.680 1.54 - 2479.2100 PASS
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20dB Spectrum Bandwidth Test Result

Appendix B

20 dB Bandwidth and 99% Bandwidth Plot on 2402 MHz

20 dB Bandwidth and 99% Bandwidth Plot on 2440 MHz

® RBW 100 kHz
VBW 100 kHz

Marker 3 [T1 ]
-68.67 dBm

Ref -20 dBm Att 0 dB SWT 2.5 ms 2.440830000 GHz

-20 oBW  1/.470000p00 MHZ
Marker|1 [T1

-0 _celon ae

2|.439350p00 GHz
oy Delta p [T1 ]

40 T reis)

D1 —40.[05 dBm

1.480000p00 MHZ
Temp 1} [T1 OBW]

. IR

-68}L90 dBm
2[.439350p00 GHz
Termp [T1 OBW]

D2 160,09 d

-67}92 dBm
2|.440820p00 GHz

T,

-100

F-110

-1z0

Center 2.44 GHz 500 kHz/

Date: 18.0CT.2021 10:49:11

Span 5 MHz
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20dB Spectrum Bandwidth Test Result Appendix B

20 dB Bandwidth and 99% Bandwidth Plot on 2480 MHz

® RBW 100 kHz Marker 3 [T1 ]
VEBW 100 kHz ~68.71 dBm

Ref -20 dBm Att 0 dB SWT 2.5 ms 2.480890000 GHz

-20 OBW 1/.540000p00 MHz
Marker| 1 [T1
. _eolag ae

2l.479210p00 GHz
Delta P [T1 ]
=0 aB
1. 680000p00 MEZ
D1 -48.[56 dBm Tomp L {T1 OB

- 50
-67136 dBm
2|.479320p00 GHz
L_s0 Temp [T1 OBW]

"‘ T2 -65}50 dEm
12l \//\A% 2|.as0ss0poo cr
D2 465.56 dbn Y . :

F—o Y v,s

i YL

==

-40

-100

F-110

-1z0

Center 2.48 GHz 500 kHz/ Span 5 MHz

Date: 18.0CT.2021 10:52:17
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Radiated Emissions below 1GHz Appendix C
Summary
Mode Result Type Freq Level Limit Margin Condition
(Hz) (dBuV/m) (dBuVv/m) (dB)
Mode 1 Pass PK 930M 32.66 46.00 -13.34 Vertical
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Radiated Emissions below 1GHz

Appendix C

Mode 1
80- Lim.QP [~/
70~ QP e
60 | -6dB Y ‘
50-
s0-——
30-
20- 21/10/2021
10-
U _I | | | | | | | | 1 | | 1 | | 1 | | 1 | ]
30M 100M  150M  200M  250M 300M 350M 400N 450M 500M 550M GOOM G5OM TOOM 750M 800M 850M  900M 930M 16
Type Freq Level Lirnit Margin Factar Dist Condition  Azimuth  Height Comment Raw AF CL Pa
(Hz) (dBuV/m) (dBuV/m) (dB) (dB/m) (m) ) (m) (dBuV/m)  (dB/m) (dB) (dB)
PK 72037TM 3185 46.00 -1415 -350 3 Vertical 211 1.50 - 3535 2493 476 32,69
PK 73325M 3157 46.00 -14.43 342 3 Vertical 209 200 - 24.09 25.00 4.77 32,69
PK 880.69M 3122 46.00 -14.78 -162 3 Vertical | 360 1.25 - 3284 2614 438 3264
PK 911.73M 31.23 46,00 -14.77 -145 3 Wertical 38 3.00 - 32,68 2619 5.00 32,64
PK 930M 32,66 46.00 1334 139 3 Vertical 0 200 "Worst” 3405 26.22 500 32561
PK 950.53M 3174 46.00 -14.26 110 3 Vertical 182 200 - 2284 2647 5.00 32.57
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Radiated Emissions below 1GHz

Appendix C

Mode 1
80- Lim.QP [~/
70~ QP e
60 | -6dB Y ‘
50-
s0-——
30-
20- 21/10/2021
10-
U _I | | | | | | | | 1 | | 1 | | 1 | | 1 | ]
30M 100M  150M  200M  250M 300M 350M 400N 450M 500M 550M GOOM G5OM TOOM 750M 800M 850M  900M 930M 16
Type Freq Level Lirnit Margin Factar Dist Condition  Azimuth  Height Comment Raw AF CL Pa
(Hz) (dBuV/m) (dBuV/m) (dB) (dB/m) (m) ) (m) (dBuV/m)  (dB/m) (dB) (dB)
PK 72037TM 3123 46.00 1477 -350 3 Horizontal 308 200 - 3473 2493 476 32,69
PK 73007TM 3149 46.00 -14.51 332 3 Horizontal 54 200 - 2481 2510 478 3270
PK 884.57M  30.69 46.00 -1531 -1.56 3 Horizontal 174 200 - 32.25 2618 491 3265
PK 925.31M 31.24 46,00 -14.76 -1.44 3 Haorizental 0 200 - 32,68 2617 5.00 3261
PK 04277M 3100 46.00 -15.00 122 3 Horizontal 97 200 - 22.22 26.36 5.00 32.58
PK 057.32M 3163 46.00 1437 098 3 Horizontal 0 1.25 "Worst” 3261 26.56 503 32.57
Sporton International Inc. Hsinchu Laboratory Page No. 30f3




	FCC RF Report_FR191001
	1. General Information
	1.1. Product Details
	1.2. Table for Carrier Frequencies
	1.3. Table for Test Modes
	1.4. Applicable Standards
	1.5.  Table for Testing Locations
	1.6. Table for Supporting Units
	1.7. Duty Cycle
	1.8. Table for Parameters of Test Software Setting
	1.9.  Test Configurations
	1.9.1. Radiation Emissions Test Configuration


	2. Test Result
	2.1. Field Strength of Fundamental Emissions Measurement
	2.1.1. Limit
	Measuring Instruments and Setting
	2.1.2. Test Procedures
	2.1.3.  Test Setup Layout
	2.1.4. Test Deviation
	2.1.5. EUT Operation during Test
	2.1.6. Measurement Results Calculation
	2.1.7. Test Result of Field Strength of Fundamental Emissions

	2.2.  20dB Spectrum Bandwidth Measurement
	2.2.1. Limit
	2.2.2. Measuring Instruments and Setting
	2.2.3. Test Procedures
	2.2.4.  Test Setup Layout
	2.2.5. Test Deviation
	2.2.6. EUT Operation during Test
	2.2.7. Test Result of 20dB Spectrum Bandwidth

	2.3.  Radiated Emissions Measurement
	2.3.1. Limit
	2.3.2. Measuring Instruments and Setting
	2.3.3.  Test Procedures
	2.3.4.  Test Setup Layout
	2.3.5. Test Deviation
	2.3.6. EUT Operation during Test
	2.3.7. Measurement Results Calculation
	2.3.8. Results of Radiated Emissions below 1GHz
	2.3.9. Results of Radiated Emissions above 1GHz

	2.4.  Band Edge Emissions Measurement
	2.4.1. Limit
	2.4.2. Measuring Instruments and Setting
	2.4.3. Test Procedures
	2.4.4. Test Setup Layout
	2.4.5. Test Deviation
	2.4.6. EUT Operation during Test
	2.4.7. Measurement Results Calculation
	2.4.8. Test Result of Band Edge and Fundamental Emissions

	2.5.  Antenna Requirements
	2.5.1. Limit
	2.5.2. Antenna Connector Construction


	3. List of Measuring Equipments
	4. Measurement Uncertainty

	Test Results-FR191001
	Appendix A. Strength of Fundamental, Band Edge, rad above 1g
	Appendix B. 20dB Spectrum Bandwidth
	Appendix C. RSEb1G


