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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AEK5-A610

1. GENERAL INFORMATION

1.1. Description of Device (EUT)

EUT

Model No.

Frequency Range

Channel Number

Channel frequency

Channel Spacing

Modulation Type

Bluetooth Version

Antenna Gain

Input Voltage

: 4.0 Bluetooth Speakers

1 A610

: 2.402-2.480GHz

: 79 channels for Bluetooth V4.0 (DSS)

40 channels for Bluetooth V4.0 (DTS)

: 2402.00-2480.00MHz (Channel Frequency=2402+1(K-1), K=1, 2,

: 1MHz for Bluetooth V4.0 (DSS)

2MHz for Bluetooth V4.0 (DTS)

: V3.0: GFSK, 7 /4-DQPSK, 8-DPSK

V4.0(BLE): GFSK

: V4.0

. Internal antenna,0dBi(Max.)

: DC 3.7V by battery (5200mAh)

Recharge Voltage: 5V—, 2.1A

1.2. Support equipment List

Manufacturer Description Model Serial Number | Certificate
Lenovo PC B470 - DOC
1.3. External 1/0
1/0 Port Description Quantity Cable
AUX IN 1 N/A
USB Port 1 N/A

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AEK5-A610 Report No.: LCS1504210967E

1.4. Description of Test Facility

Site Description
EMC Lab. : CNAS Registration Number. is L4595.
FCC Registration Number. is 899208.
Industry Canada Registration Number. is 9642A-1.
VCCI Registration Number. is C-4260 and R-3804.
ESMD Registration Number. is ARCB0108.
UL Registration Number. is 100571-492.
TUV SUD Registration Number. is SCN1081.
TUV RH Registration Number. is UA 50296516-001

1.5. Statement of The Measurement Uncertainty

The data and results referenced in this document are true and accurate. The reader is
cautioned that there may be errors within the calibration limits of the equipment and
facilities. The measurement uncertainty was calculated for all measurements listed in this
test report acc. To CISPR 16 — 4 “Specification for radio disturbance and immunity
measuring apparatus and methods — Part 4: Uncertainty in EMC Measurements” and is
documented in the LCS quality system acc. To DIN EN ISO/IEC 17025. Furthermore,
component and process variability of devices similar to that tested may result in additional
deviation. The manufacturer has the sole responsibility of continued compliance of the
device.

1.6. Measurement Uncertainty

Test Item Frequency Range Uncertainty Note
9KHz~30MHz 3.10dB (1)
30MHz~200MHz 2.96dB 1)
Radiation Uncertainty [:| 200MHz~1000MHz 3.10dB (1)
1GHz~26.5GHz 3.80dB 1)
26.5GHz~40GHz 3.90dB 1)
Conduction Uncertainty |: 150kHz~30MHz 1.63dB 1)
Power disturbance  |: 30MHz~300MHz 1.60dB 1)

(1). This uncertainty represents an expanded uncertainty expressed at approximately
the 95% confidence level using a coverage factor of k=2.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AEK5-A610 Report No.: LCS1504210967E

1.7. Description Of Test Modes

Bluetooth operates in the unlicensed ISM Band at 2.4GHz. The following operating modes
were applied for the related test items.

This test was performed with EUT in X, Y, Z position and the worse case was found when
EUT in X position. During test, the EUT is set to transmit in 100% duty cycle.And its
related average correction factor is 0.

All test modes were tested, only the result of the worst case was recorded in the report.

Mode of Operations Frequency Range Data Rate
(MHz) (Mbps)
2402 1
GFSK 2440 1
2480 1
For Conducted Emission
Test Mode | TX Mode
For Radiated Emission
Test Mode | TX Mode

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AEK5-A610 Report No.: LCS1504210967E

2. TEST METHODOLOGY

All measurements contained in this report were conducted with ANSI C63.10, American
National Standard for Methods of Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic Equipment in the range of 9 kHz to 40 GHz.

The radiated testing was performed at an antenna-to-EUT distance of 3 meters. All radiated
and conducted emissions measurement was performed at Shenzhen LCS Compliance
Testing Laboratory Ltd..

2.1. EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emission
characteristics in a continuous normal application.

2.2. EUT Exercise

The EUT was operated in the engineering mode to fix the TX frequency that was for the
purpose of the measurements.

According to FCC’s request, Test Procedure KDB 558074 is required to be used for this
kind of FCC 15.247 digital modulation device.

According to its specifications, the EUT must comply with the requirements of the Section
15.203, 15.205, 15.207, 15.209 and 15.247 under the FCC Rules Part 15 Subpart C

2.3. General Test Procedures

2.3.1 Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the
requirements in Section 6.2.1 of ANSI C63.10-2013 Conducted emissions from the EUT
measured in the frequency range between 0.15 MHz and 30MHz using Quasi-peak and
average detector modes.

2.3.2 Radiated Emissions

The EUT is placed on a turn table, The EUT was placed on the top of the turntable 0.8 meter
above ground when below 1GHz test and 1.5 meter above ground when above 1GHz test.
The turntable shall rotate 360 degrees to determine the position of maximum emission level.
EUT is set 3m away from the receiving antenna, which varied from 1m to 4m to find out the
highest emission. And also, each emission was to be maximized by changing the
polarization of receiving antenna both horizontal and vertical. In order to find out the
maximum emissions, exploratory radiated emission measurements were made according to
the requirements in Section 6.3 of ANSI C63.10-2013

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AEK5-A610 Report No.: LCS1504210967E

3. SYSTEM TEST CONFIGURATION
3.1. Justification

The system was configured for testing in a continuous transmit condition.

3.2. EUT Exercise Software

N/A

3.3. Special Accessories

N/A

3.4. Block Diagram/Schematics

Please refer to the related document

3.5. Equipment Modifications

Shenzhen LCS Compliance Testing Laboratory Ltd. has not done any modification on the
EUT.

3.6. Test Setup

Please refer to the test setup photo.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AEK5-A610 Report No.: LCS1504210967E

4. SUMMARY OF TEST RESULTS

Applied Standard: FCC Part 15 Subpart C & RSS-210

FCC Rules IC Rules Description of Test Result
815.247(b) A8.4 Maximum Conducted Output Power Compliant
815.247(e) A8.2(b) Power Spectral Density Compliant
815.247(a)(2) A8.2(a) 6dB Bandwidth Compliant
815.247(a) A8.2(a) Occupied Bandwidth Compliant
§15.209, 85.247(d) | A85 Radiated and Conducted Spurious | oy

Emissions

815.205 A8.5 Emissions at Restricted Band Compliant
815.207(a) RSS-Gen Line Conducted Emissions Compliant
815.203 RSS-Gen Antenna Requirements Compliant

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AEK5-A610 Report No.: LCS1504210967E

5. TEST RESULT

5.1. Maximum Conducted Output Power Measurement

5.1.1. Standard Applicable

According to 815.247(b) & A8.4: Frequency hopping systems shall have hopping channel
carrier frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the
hopping channel, whichever is greater. Alternatively, frequency hopping systems operating
in the 2400-2483.5 MHz band may have hopping channel carrier frequencies that are
separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel,
whichever is greater, provided the systems operate with an output power no greater than
125mW.

According to 815.247(b)(3), for systems using digital modulation in the bands of 902-928
MHz, 2400-2483.5 MHz, and 5725-5850 MHz: 1 Watt.

5.1.2. Measuring Instruments

Please refer to section 6 of equipments list in this report.

5.1.3. Test Procedures

The transmitter output (antenna port) was connected to the power meter.

5.1.4. Test Setup Layout

I . g —

EUT

Power Meter

5.1.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.1.6. Test Result of Maximum Conducted Output Power(Peak)

Frequency

Output Power

Output Power

Limit

Modulation (MH2) (dBm) (mW) (MW) Result
2402 0.46 1.11 1000 Pass
GFSK 2440 0.42 1.10 1000 Pass
2480 0.60 1.15 1000 Pass

Page 11 of 35
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AEK5-A610 Report No.: LCS1504210967E

5.2. Power Spectral Density Measurement

5.2.1. Standard Applicable

According to 815.247(e) & A8.2(b): For digitally modulated systems, the power spectral
density conducted from the intentional radiator to the antenna shall not be greater than 8
dBm in any 3 kHz band during any time interval of continuous transmission.

5.2.2. Measuring Instruments

Please refer to section 6 of equipments list in this report.

5.2.3. Test Procedures

1. The transmitter was connected directly to a Spectrum Analyzer through a directional
couple.

2. The power was monitored at the coupler port with a Spectrum Analyzer. The power level
was set to the maximum level.

. Set the RBW = 3 kHz.
. Set the VBW > 3*RBW.
. Set the span to 1.5 times the DTS channel bandwidth.

. Detector = peak.

~N o o1 b~ W

. Sweep time = auto couple.
8. Trace mode = max hold.
9. Allow trace to fully stabilize.

10. Use the peak marker function to determine the maximum power level in any 3 kHz band
segment within the fundamental EBW.

5.2.4, Test Setup Layout

5

i
- - -

(]

Spectium Analyzer EUT

5.2.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.2.6. Test Result of Power Spectral Density

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AEK5-A610 Report No.: LCS1504210967E

Frequency | Reading Level Max. Limit

Modulation (MH2) (dBm) (dBm/3KH?2) Result
2402 -14.61 8 Pass
GFSK 2440 -14.15 8 Pass
2480 -14.27 8 Pass
The test data refer to the following page.
Low Channel, 2402MHz
% Adllent R_T | Peak Search
Mkr1 2.401903 GHz
Ref 10 dBm Atten 20 dB A14.61 dBm
Peak hWeas Tools *
Log
10
dB/ X Mext Peak
WWM Mext Pk Right
Mext Pk Left
M1 S2
53 FC tin Search
AA
Fl-Fk Search
Center 2.402 GHz Span 1.5 MHz More
#Res BW 3 kHz AVBW 10 kHz  Sweep 171.5 ms (401 pis) et
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AEK5-A610 Report No.: LCS1504210967E

Middle Channel, 2440MHz
- Agilent R T

FPeak Search
Mkr1 2.439981 GHz
Ref 10 dBm Atten 20 dB 14.15 dBm
Peak IWeas Tools *
Log
10
dB/ 2 Next Peak
WWFM%W MNext Pl Right
Mext Pl Left
M1 S2
53 FC Min Search
Al
Flk-Fk Search
Center 2.44 GHz Span 1.5 MHz 1""?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 171.5 ms {401 pts) .

Mo Peak Found

High Channel, 2480MHz
- Agilent R T

FPeak Search
Mkr1 2.479903 GHz
Ref 10 dBm Atten 20 dB 14.27 dBm
Peak IWeas Tools *
Log
10
dB/ 2 Next Peak
W«\MW{L MNext Pl Right
Mext Pl Left
M1 S2 \f\,
53 FC Min Search
Al
Flk-Fk Search
Center 2.48 GHz Span 1.5 MHz 1""?;9
#Res BW 3 kHz H#VBW 10 kHz Sweep 171.5 ms {401 pts) .

Mo Peak Found
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AEK5-A610

Report No.: LCS1504210967E

5.3. 6 dB Spectrum Bandwidth Measurement

5.3.1. Standard Applicable

According to 815.247(a)(2) & A8.2(a): For digital modulation systems, the minimum 6 dB

bandwidth shall be at least 500 kHz.

5.3.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting

of the Spectrum Analyzer.

Spectrum Parameter Setting
Attenuation Auto
Span Frequency > RBW
Detector Peak
Trace Max Hold
Sweep Time 100ms

5.3.3. Test Procedures

1. The transmitter output (antenna port) was connected to the spectrum analyser in peak
hold mode.

2. The resolution bandwidth and the video bandwidth were set according to KDB 558074.

3. Measured the spectrum width with power higher than 6dB below carrier.

5.3.4. Test Setup Layout

CHCh

5

D B

(]

Spectium Analyzer

5.3.5. EUT Operation during Test

EUT

The EUT was programmed to be in continuously transmitting mode.

5.3.6. Test Result of 6dB Spectrum Bandwidth

] Frequenc 6dB Bandwidth Min. Limit
Modulation (|\(}|HZ) y (KH2) (KH2) Result
2402 735.328 500 Complies
GFSK 2440 735.448 500 Complies
2480 735.716 500 Complies

The test data refer to the following page.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AEK5-A610 Report No.: LCS1504210967E

Low Channel, 2402MHz
- Agilent R T

Trace/View
Trig  Free s
Decupied Bandwidth 2 3
Clear Write
Ref 10 dBm Atten 20 dB
#Peak
I{;g > T <o Max Hold
dB/
Offst Min Hold
0.8 i
dB
Center 2.402 GHz Span 3 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401
Occupied Bandwidth Qe BYWY % Pwr 99,00 % Blank
-1 0450 MHZ % dB -5.00 dB
Transmit Freq Errar 2763 kHz More
. dB Bandwidth 735.328 kHz 1of2

Middle Channel, 2440MHz
- Agilent

R T ITraceNiew

Ch Freq 244 GHz Trig  Free
Trace
Decupied Bandwidth 2 3
Clear Write
Ref 10 dBm Atten 20 dB
#Peak
Log o T T s Max Hold
10 g
dB/
Offst - Min Hold
0.8 i
dB
Center 2.44 GHz Span 3 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401
Occupied Bandwidth Occ BYY % P 92.00 % Elank
-1 0431 MHZ % dB -6.00 dB
Transmit Freq Errar 2829 kHz More
« dB Bandwidth 735.448 kHz Tof2
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AEK5-A610

Report No.: LCS1504210967E

High Channel, 2480MHz
- Agilent

E T

Trace/View
Ch Freg Trig  Free Trare
Decupied Bandwidth 2 3
Clear Write
Ref 10 dBm Atten 20 dB
#Peak
R S B
Log - & e Hold
10
dB/
Offst Min Hold
0.8
dB
Center 2.48 GHz Span 3 MHz View
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401
Occupied Bandwidth Occ BYY % P 92.00 % Elank
-1 0455 MHZ % dB -5.00 dB
Transmit Freq Errar 2375 kHz More
. dB Bandwidth 735.716 kHz 1of2
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2AEK5-A610 Report No.: LCS1504210967E

5.4. Occupied Bandwidth

5.4.1. Standard Applicable

According to 815.247(a) & A8.2(a): Operation under the provisions of this section is limited
to frequency hopping and digitally modulated intentional radiators that comply with the
following provisions:

For systems using digital modulation techniques, the EUT may operate in the 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz bands. The minimum 6dB bandwidth shall be at
least 500 kHz.

5.4.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting
of the Spectrum Analyzer.

Spectrum Parameter Setting
Attenuation Auto

Span Frequency > RBW

RBW RBW = 100kHz
VBW 3 times the RBW
Detector Peak

Trace Max Hold
Sweep Time 100ms

5

5.4.3. Test Procedures

The transmitter output is connected to the spectrum analyzer. The RBW is set to 100kHz.
The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum analyzer
internal bandwidth measurement function is utilized.

5.4.4. Test Setup Layout

L

a0
- = - -

[]

Spectrum Analyzéen EUT

5.4.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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5.4.6. Test Result of 99% Occupied Bandwidth.

99% OBW
Channel Frequency
(MHz)
1 2402 1.266
20 2440 1.269
40 2480 1.269
The test data refer to the following page:
e e R_T Freg/Channel
Ch Freg 2402 GHz Trig  Free Center Freq
Decupied Bandwidth 2 40200000 GHz
Start Freq
2.40050000 GHz
Ref 0 dBm #Atten 10 dB
#Peak oy i w—
& Stop Freq
Log ~ = — 2.40350000 GHz
10 o
dB/ -~ B CF Step
e/ e 300.000000 kHz
Auto Ian
Freq Offset
Center 2.402 GHz Span 3 MHz = 0.00000000 Hz
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms {401
Occupied Bandwidth OceBW % Pwr 9900y | o SiOnalTrack
1.0234 MHz xdB  -25.00dB ~
Transmit Freq Error 7706 kHz
¥ dB Bandwidth 1.266 MHz
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e e R_T | Traceiview
Ch Freg 2458 GHz Trig  Free Trare
Decupied Bandwidth 2 3
Clear Write
Ref0 dBm #Atten 10 dB
#Peak e —
Log b -2 Max Hold
1u —_ -
N
dB/ 7 =
S8 == Min Hold
Center 2.48 GHz Span 3 MHz View
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401
Occupied Bandwidth Occ BYY % Puwr 99.00 % Elank
-1 0249 MHZ xdB 2600 dB
Transmit Freq Errar 7719 kHz More
s dB Bandwidth 1,269 MHz 10f2

- Agilent

R T ITraceNiew

Ch Freg 2458 GHz Trig  Free
Trace
Decupied Bandwidth 2 3
Clear Yrite
Ref0 dBm #Atten 10 dB
#Peak PR S——
Log b -2 Max Hold
1u —_ -
N
dB/ 7 s
S8 == Min Hold
Center 2.48 GHz Span 3 MHz View
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401
Occupied Bandwidth Occ BYY % Puwr 99.00 % Elank
-1 0249 MHZ xdB 2600 dB
Transmit Freq Errar 7719 kHz More
. dB Bandwidth 1,289 MHz 1of2
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FCC ID: 2AEK5-A610

5.5. Radiated Emissions Measurement

5.5.1. Standard Applicable

According to 815.247 (d) & A8.5: 20dBc in any 100 kHz bandwidth outside the operating
frequency band. In case the emission fall within the restricted band specified on 15.205(a),

then the 15.209(a) limit in the table below has to be followed.

Frequencies(MHz) Field Strength(microvolts/meter) | Measurement Distance(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

5.5.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting

of spectrum analyzer and receiver.

Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz

Stop Frequency

10th carrier harmonic

RB / VB (Emission in restricted band)

1MHz / 1IMHz for Peak, 1 MHz / 10Hz for Average

RB / VB (Emission in non-restricted band)

1MHz / 1MHz for Peak, 1 MHz / 10Hz for Average

Spectrum Parameter

Setting

Attenuation

Auto

Start ~ Stop Frequency

9kHz~150kHz / RB 200Hz for QP

Start ~ Stop Frequency

150kHz~30MHz / RB 9kHz for QP

Start ~ Stop Frequency

30MHz~1000MHz / RB 100kHz for QP

5.5.3. Test Procedures

1. Configure the EUT according to ANSI C63.10. The EUT was placed on the top of the

turntable 0.8 meter above ground when below 1GHz test and 1.5 meter above ground when

above 1GHz test. 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.
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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. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified
bandwidth under Maximum Hold Mode.

6. For emissions above 1GHz, use 1IMHz VBW and RBW for peak reading. Then 1IMHz
RBW and 10Hz VBW for average reading in spectrum analyzer.

7. 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.

8. 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.

9. 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.

10. 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.

5.5.4. Test Setup Layout

For radiated emissions below 30MHz

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer
I Receiver vy I— |
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For radiated emissions above 30MHz

 I—

Antenna Tower

}_.3,“
Bi-log Antenna

v /
4m -

EUT -I+
SPA/Receive
oin i iIm

Turntable ; \Reference Ground Plane

=

Below 1GHz

 I—

Antenna Tower

}—D.’tm&lm ‘_—{ | | —Horn Antenna
am /
EUT l x

1.5m SPA/Receiver
1.Tm
bte-am p oo

ToofL 1By

Turntable ; Reference Ground Plane

Above 1GHz

Above 10 GHz shall be extrapolated to the specified distance using an extrapolation factor
of 20 dB/decade form 3m to 1.5m.

Distance extrapolation factor = 20 log (specific distanc [3m] / test distance [1.5m]) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor [6 dB].

5.5.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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5.5.6. Results of Radiated Emissions (9kHz~30MHz)

Temperature 25°C Humidty 60%
Test Engineer Kyle Yin Configurations BT V4.0
Freq. Level Over Limit Over Limit Remark
(MHz2) (dBuV) (dB) (dBuV)
- - - - See Note
Note:

The amplitude of spurious emissions which are attenuated by more than 20 dB below the
permissible value has no need to be reported.

Distance extrapolation factor = 40 log (specific distance / test distance) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor.

5.5.7. Results of Radiated Emissions (30MHz~1GHz)

PASS.

The test data please refer to following page:
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Lewvel (dBuVWin)

a0
T0
60
FCC PART 15B
50
[
40 I
30
20
10
030 50 100 200 500 1000
Frequency {MHz)
Env./Ins: 24 /568
EUT: 4.0 Bluetooth Speakers
MM AG10
FPower Rating: DC 5.7V
Test Mode: Ti—-2402
Operator: Exle Tin
Memo :
pol: VERTICZAL
Freq Peading CabLo=s Antfac Measured Limit Owver Pemark
MHz dBEuv dE dESm dBuvy m dEuvV,/m dE
1 231.24 2.45 o.37 1z.32 =Z1.15 40.00 -18.85 o
z S55.22 3.23 0.45 1z.01 17.40 40.00 —22.80 o
3 148.34 11.42 0.85 2.25 =Z0.53 43 .50 —22.97 o
4 12Z2.%8 2. 62 o.7a 10.56 Z0. 24 43 .50 —ZZ.586 2F
5 34zZ.34 3.21 1.1Z2 14.16 12.12 4a.00 —Z6.31 oF
=] 515.27 3.11 1.42 lea.88 =1.41 4a.00 —Z24.5%9 QF

Mote: 1.

2411 readings are Quasi-peak walues.

2. Measured= Reading + Antenna Factor + Cahle Lo=ss
3. The emission that ate Z20db kblow the offficial limit are not reported
80 Lewvel (dBuW/m)
TO
G0
FCC PART 15B
50
[
10 I
30
20
10
030 50 100 200 500 1000
Frequency (NHz)
Env./Ins: 24V /568
BT : 4.0 Bluetooth Speakers
MM L6110
Fower Rating: DC 3TV
Test Mode: Ti-=402
Operator: Eyle Tin
Memo :
pol: HORIZONTAL
Fregq Reading <Cabklos Antfac Measured Limit ©Owver Remark
MHz dBEuv dE dE/m dEuVS m dEuVSm dE
1 20.00 a.04 a.39 1z.33 18.7& 40.00 -—21.24 o
2 a7.83 2.63 o.51 9.54 1s.70 40.00 -21.30 o
32 112.24 1o0.54 0. &4 10.61 21.79 43 .50 -21.71 o
4 l88.11 10.0Z o. 28 10.3%9 21.32 43 .50 -—Z2=2.11 F
5 Ze0.88 5.31 o.%2a 1z.08 15.35 45,00 —Z7 .83 F
=] 321.81 4.72 1.:z20 14.87 Z20.7%2 45.00 -—Z25.21 oF

Note: 1.
zZ.
3.

£11 readings are Quasi-peak walues.
Measured= Reading + &Antenna Factor + Cable Laoss
The emission that ate 20dbk blow the offficial limit

are not reported

***Note: Pre-scan all mode and recorded the worst case results in this report.
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5.5.8. Results for Radiated Emissions (Above 1GHz)

Channel 1
Reading | Ant. Pre. Cab. At 3
IK/rII(:qz Level Fac. Fac. Loss '\g%zs\;j/ﬁd déhr{];}m Mzrgln Remark Pol.
dBuV dB/m dB dB
4804.00 47.30 33.06 | 35.04 | 3.94 49.26 74 -24.74 Peak Horizontal
4804.00 | 35.50 33.06 | 35.04 | 3.94 37.46 54 -16.54 | Average | Horizontal
4804.00 48.97 33.06 | 35.04 | 3.94 50.93 74 -23.07 Peak Vertical
4804.00 | 37.70 33.06 | 35.04 | 3.94 39.66 54 -14.34 | Average Vertical
Channel 20
Reading | Ant. Pre. Cab. - ‘
I;/rleHci Level Fac. Fac. Loss Ncli%atjs\l;/ﬁd déhr{];}m Mergln Remark Pol.
dBuVv dB/m dB dB
4880.00 50.05 33.16 | 35.15 | 3.96 52.02 74 -21.98 Peak Horizontal
4880.00 39.07 33.16 | 35.15 | 3.96 41.04 54 -12.96 | Average | Horizontal
4880.00 49.56 33.16 | 35.15 | 3.96 51.53 74 -22.47 Peak Vertical
4880.00 40.91 33.16 | 35.15 | 3.96 42.88 54 -11.12 | Average Vertical
Channel 40
Reading | Ant. Pre. Cab. R ‘
I;/rIeHc; Level Fac. Fac. Loss N(Ij%atjs\l;/ﬁd dé‘g{}'}m Mergln Remark Pol.
dBuV dB/m dB dB
4960.00 49.44 33.26 | 35.14 | 3.98 51.54 74 -22.46 Peak Horizontal
4960.00 | 36.51 33.26 | 35.14 | 3.98 38.61 54 -15.39 | Average | Horizontal
4960.00 51.16 33.26 | 35.14 | 3.98 53.26 74 -20.74 Peak Vertical
4960.00 39.77 33.26 | 35.14 | 3.98 41.87 54 -12.13 | Average Vertical
Notes:

1. Measuring frequencies from 9k~10th harmonic (ex. 26GHz), No emission found between lowest

internal used/generated frequency to 30 MHz,

2. Radiated emissions measured in frequency range from 9k~10th harmonic (ex. 26GHz) were made with
an instrument using Peak detector mode.

3. Data of measurement within this frequency range shown “ --- ” in the table above means the reading of
emissions are attenuated more than 20dB below the permissible limits or the field strength is too small
to be measured.

’
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5.5.9. Results for Band edge Testing (Radiated)

Tx-24Q2
';/Irﬁl ngsgllg égé Ilz::l?: Ec?gs “ﬁ%%s\l;/ﬁd dé‘g{}'}m Mzré]in Remark Pol.
dBuV dB/m dB dB
2362.23 42.94 32.89 | 35.16 3.51 44.18 74 -29.82 Peak | Horizontal
2362.65 35.74 32.90 | 35.16 3.51 36.99 54 -17.01 | Average | Horizontal
2400.00 48.08 32.92 35.16 3.54 49.38 74 -24.62 Peak | Horizontal
2400.00 40.10 32.92 35.16 3.54 41.40 54 -12.60 | Average | Horizontal
2376.04 45.16 32.89 | 35.16 3,51 46.40 74 -27.60 Peak Vertical
2376.08 36.57 32.90 35.16 3.51 37.82 54 -16.18 | Average | Vertical
2400.00 49.00 32.92 | 35.16 3.54 50.30 74 -23.70 Peak Vertical
2400.00 38.95 32.92 | 35.16 3.54 40.25 54 -13.75 | Average | Vertical
Tx-2480
Freq. | "Covel® | Fac | Fac | Lose | Measured | Limit | Margin | poron | pg
dBuV dB/m dB dB
2483.50 46.79 33.06 | 35.18 3.60 48.27 74 -25.73 Peak | Horizontal
2483.50 34.99 33.08 | 35.18 3.60 36.49 54 -17.51 | Average | Horizontal
2487.33 43.96 33.08 35.18 3.62 45.48 74 -28.52 Peak | Horizontal
2487.26 35.25 33.08 35.18 3.62 36.77 54 -17.23 | Average | Horizontal
2483.50 47.91 33.06 | 35.18 3.60 49.39 74 -24.61 Peak Vertical
2483.50 33.61 33.08 | 35.18 3.60 35.11 54 -18.89 | Average | Vertical
2493.59 47.35 33.08 | 35.18 3.62 48.87 74 -25.13 Peak Vertical
2493.55 35.89 33.08 | 35.18 3.62 37.41 54 -16.59 | Average | Vertical
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5.6. Conducted Spurious Emissions And Band Edges Test

5.6.1. Standard Applicable

According to 815.247 (d) & A8.5: In any 100 kHz bandwidth outside the frequency band in
which the spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in Section 15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in Section 15.205(a), must also comply with
the radiated emission limits specified in Section 15.209(a) (see Section 15.205(c)).

5.6.2. Measuring Instruments and Setting

Please refer to section 6 of equipments list in this report. The following table is the setting
of the spectrum analyzer.

Spectrum Parameter Setting

Detector Peak
Attenuation Auto

RB / VB (Emission in restricted band) 100KHZz/300KHz
RB / VB (Emission in non-restricted band) | 100KHz/300KHz

5.6.3. Test Procedures

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set
to 100 kHz. The video bandwidth is set to 300 kHz

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

5.6.4. Test Setup Layout

This test setup layout is the same as that shown in section 5.4.4.

5.6.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.6.6. Test Results of Conducted Spurious Emissions
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Test Result of Low Channel:

- Agilent E T
Mkr1 2.39 GHz
Ref 10 dBm Atten 20 dB 2.591 dBm
Peak 1
Log
10
dB/f
=2
B I L ) E PP e o R Pt
Start 9 kHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.7453 s ({401 pts)
[NEL Y Trace Type X Az Amplitude
1 i Frag 238 GHz -2.591 dBm
z 1 Frag 742 GHz 547 dBm

FPeak Search

lveas Tools *

Next Pealk

Next Pk Right

Mext Pl Laft

tin Search

Fl-Fk Search

More
1 of 2

Mo Peak Found

Test Result of Middle Channel:

- Agilent E T
Mkr1 2.45 GHz
Ref 10 dBm Atten 20 dB 0.145 dBm
Peak -]
Log
10
dB/f
z
b’ B e e ik T el B
Start 9 kHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.7453 s ({401 pts)
[NEL Y Trace Type X Az Amplitude
1 i Frag 245 GHz -0.145 dBm
z 1 Frag 742 GHz -54.27 dBm

1 2 3 14

tarler

Select Marker

Mormal

Celta

Delta Fair
[Tracking Ref)
Ref Delta

Span Pair

Span Center

Off

More
1 of 2

Mo Peak Found
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Test Result of High Channel:

- Agilent E T
Mkr1 2.45 GHz
Ref 10 dBm Atten 20 dB 0.175 dBm
Peak -]
Log
10
dB/f
=z
%MMMMWMMM
Start 9 kHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.743 s (4101 pts)
[ZELY Trace Type X Az Amplitude
1 i Frag 245 GHz -0.175 dBm
z 1 Frag 735 GHz -53.86 dBm

Feak Search

lveas Tools *

Next Pealk

Next Pk Right

Mext Pl Left

tin Search

Flk-Fk Search

Ivlore
1 of 2

Mo Peak Found
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5.6.7. Test Results of Band Edges Test

e Agilent E T

Display
Mkr1 2.4019 GHz
Ref 10 dBm Atten 20 dB 0.295 dBm
Peak Full Screen
Log .
10 Display Line
dg/ -20.30 dBm
On Off
DI
20.3
dBm
. Limits*
M1 SZWWWMW ACti‘\-’e FCtﬂ
53 FC Position *
AA Center
Title »
Start 2.31 GHz Stop 2.405 GHz Preferences *
#Res BW 100 kHz #VBW 300 kHz Sweep 9.842 ms (401 pis)
Mkr1 2.47998 GHz
Ref 10 dBm Atten 20 dB 0.144 dBm
Peak Full Screen
Log .
10 Display Line
de/ -20.14 dBm
On Off
DI
20.1
dBm
Limits*
=
M1 52 MMMWMW«WMM Active Fcin
53 FC Position *
AA Center
Title »
Start 2.478 GHz Stop 2.5 GHz Preferences
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (101 pts)
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5.7. Power line conducted emissions

5.7.1 Standard Applicable

According to 815.207 (a): For an intentional radiator which is designed to be connected to
the public utility (AC) power line, the radio frequency voltage that is conducted back onto
the AC power line on any frequency or frequencies within the band 150 kHz to 30 MHz
shall not exceed 250 microvolts (The limit decreases linearly with the logarithm of the
frequency in the range 0.15 MHz to 0.50 MHz). The limits at specific frequency range is
listed as follows:

Frequency Range Limits (dBuV)
(MHz) Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50to5 56 46
510 30 60 50

5.7.2 Block Diagram of Test Setup

Vert. reference

plane
,ﬁ EMI receiver
—
oooo
< gooo ©

PC || EUT @Q
\

{

oY
LISN / ¥

Reference ground plane

5.7.3 Test Results
PASS.

The test data please refer to following page.
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Lewvel {dBuW)

80
TO
FCC PART 15B{QF)
G0 T 1
FCC PART 15B(AV)
50 | !
40
1
30
20 1 4
10
o
15 2 5 1 2 5 10 20 30
Trace: Frequency {MHz)
Enw. Ins: E24* f556%
EUT: 4.0 Bluestooth Speakers
LA ) 4610
Fower Rating: AC 1Z0W/60H=z
Test Mode: TX
Operator: Evle ¥in
Memo:
Fol: LINE
Fredq Feading LisnFac Cablos Atten Fac Measured Limit Owrer Remark
Mii= dBEuW dEb dbB dEb dBEuW dBEuW [= 5]
1 0.15381a 28.481 9.58 o.oz 10.00 45,41 B5. 58 -17.15 aF
2 0.158Z2Z5 3.006 9.58 o.oz 10.00 23.48 55.55 —3z.07 Avrerage
3 0.483820 15.32 2.62 o.04 10.00 34,94 56.19 —21l.21 aF
4 0.45200 —3.38 2.62 o.04 10.00 15.26 45. 18 —29.30 Avrerage
5 0.68263 15.34 Q.54 o.04 10.00 35.02 £&.00 —20.935 QP
e 0.68273 -0.77 Q.54 o.04 10.00 15.91 45. 00 —-27.09 Avrerage
7 1l.25548 17.61 Q.63 o.05 10.00 37.29 £&.00 -15.71 QP
3 l.25648 -0.79 Q.63 o.05 10.00 13.589 45. 00 -27.11 Avrerage
Q9 2.78478 13.12 Q.54 o.05 10.00 32.81 £&.00 —23.19 QP
10 Z2.78576 —2.53 Q.54 o.05 10.00 17.1a 45. 00 —25.34 Avrerage
11 7.688699 10.93 9.68 a.o7 10.00 30.73 a0. 00 -29.27 QP
lz 7.8687329 —-2.44 9.68 a.o7 10.00 17.31 s0.00 —-32.69 Avrerage
Remarks: 1. Measured = BReading + Lisn Factor +Cable Loss+atten Fac.
2. The emission lewelzs that are 2Z0dE below the official

limit are not reported.

Lewel {dBuW)

30
TO
FCC PART 15B{0QP)
60 I
FCC PART 15B(AV)

50

40

30

20

10

(1]

15 2 5 1 2 5 10 20 30
Trace: Frequency (MHz)
Env. Ins: 24% fh6%
ETT: 4.0 Bluestooth Speakers
MAH: AG10
Power Rating: AC 120V /50H=
Test Mode: TH
Operator: Evle Tin
Memo:
Pol: NEUTEAL
Freqg Feading LisnFac CabLos Atten_Fac Measured Limit Ower Remark
M= dBEuvW dE dE dE dBEuvW dBuyv dB
1 0.15518 Z8. 48 9.65 o.0z 1l0.00 48, 16 E5. 56 —17.40 QF
2 0.155z26 A. 23 9.65 0.0z 1l0.00 Z23.93 55.55 —3l.62 Average
3 0.48890 15.05 9.62 0.04 10.00 34.71 S56.19 —21.48 oF
4 0.489200 1.92 9.62 0.04 10.00 21.58 a6, 18 —24.60 Average
5 1.36654 la.08 9.63 0.05% 10.00 35.74 S&.00 —20. 26 oF
& 1.35754 0.39 Q.63 0.05 10.00 z20.07 46.00 -25.93 Awerage
7T 2.977c54 14.30 o.54 0.08 10.00 Z4.00 5&6.00 -—-2z2.00 aF
8 Z.973c4 —-3.43 o.54 0.08 10.00 le.27 46.00 -29.73 Awerage
9 5.73334 .91 =] o.a7 10.00 28.67 s0.00 -31.33 ap
10 &.73434 -3.60 9.569 o.a7 10.00 ls.10 50.00 -33.90 Awerage
1115.92817 11.80 .76 0.11 10.00 31.67 50.00 -28.33 aF
1lz215.92917 0.05 .76 0.11 10.00 19.9z 50.00  -30.08 Awerage
Remarks: 1. Measured = Reading + Lisn Factor +Cable Loss+atten_ Fac.
Z. The emission lewels that are Z0dE below the official

limit are not reported.

Report No.: LCS1504210967E

***Note: Pre-scan all mode and recorded the worst case results in this report (802.11b (Low Channel)).
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5.8. Antenna Connected Construction

5.8.1. Standard Applicable

According to 815.203 & RSS-Gen, 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.

5.8.2. Antenna Connector Construction

The directional gains of antenna used for transmitting is 0dBi, and the antenna is connect to
PCB board and no consideration of replacement. Please see EUT photo for details.

5.8.3. Results: Compliance.
Measurement parameters:

Measurement parameter
Detector: Peak
Sweep time: Auto
Resolution bandwidth: 3 MHz
Video bandwidth: 3 MHz
Trace-Mode: Max hold

Note: The antenna gain of the complete system is calculated by the difference of radiated power in EIRP and

the conducted power of the module. For normal Bluetooth devices, the GFSK mode is used.

Limits:
FCC IC
Antenna Gain
6.0dBi
lowest channel middle channel highest channel
L Ll 2402 MHz 2440 MHz 2480 MHz
Conducted power [dBm]
Measured with 6.39 6.58 6.76
GFSK modulation
Radiated power [dBm]
Measured with 6.36 6.54 6.76
GFSK modulation
Gain [dBi] Calculated -0.03 -0.04 0.00
Measurement uncertainty + 1.6 dB (cond.)/ + 3.8 dB (rad.)

Result: -/-
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6.

LIST OF MEASURING EQUIPMENTS

Description Manufacturer Model Serial Number Cal. Date Due Date
X-series USB Peak and
Average Power Sensor Agilent U2021XA MY54080022 | 2014/11/09 | 2015/11/08
Agilent
4 Ch.Simultaneous Samy o U2531A | MY54080016 | 2014/11/09 | 2015/11/08
pling 14 Bits 2 MS/s
Test Software Ascentest AT890-SW 20141230 2014/12/30 | 2015/12/29
MXA Signal Analyzer Agilent N9020A MY50510140 | 2014/10/27 | 2015/10/26
Vector Signal Agilent EA438C | MY42081396 | 2014/11/28 | 2015/11/27
Generator
Vector Signal .
Agilent N5182A MY47071151 2014/11/28 | 2015/11/27
Generator
10dB Coaxial Coupler Agilent 87300C MY 44300299 2015/03/27 | 2016/03/26
Tempera;:::é ':“m'd'ty zhicheng 7C1-2 TR8-TH | 2014/05/07 | 2015/05/06
Sp"tt.er o ZAPD-50W
/Combiner Mini-Circuits 4.2-6.0 GHz NN256400424 | 2015/03/27 | 2016/03/26
(Qty: 2)
Sp"tg: ;Ogb'”e MCLI PS3-7 4463/4464 | 2015/03/27 | 2016/03/26
ATT (Qty: 1) Mini-Circuits VAT-30+ 30912 2015/03/27 | 2016/03/26
RF Cable Mini-Circuits N/A DFS-1~6 | 2015/03/27 | 2016/03/26
(Qty: 6)
DC Power Supply IDRC CD-035-020PR 977272 2014/09/15 | 2015/09/14
3m Semi Anechoic SIDT SAC3M | 03CHO3-HY | 2014/06/18 | 2015/06/17
Chambe FRANKONIA
Amplifier SCHAFFNER COA9231A 18667 2014/06/18 | 2015/06/17
Amplifier Agilent 8449B 3008A02120 | 2014/06/16 | 2015/06/15
Amplifier MITEQ AMF-6F-260400 9121372 2014/06/16 | 2015/06/15
Spectrum Analyzer Agilent E4407B MY41440292 | 2014/06/16 | 2015/06/15
E4448A(Externa
Signal analyzer Agilent I mixers to US44300469 2014/06/16 | 2015/06/15
40GHz)
Loop Antenna R&S HFH2-Z2 860004/001 2014/06/18 | 2015/06/17
By-log Antenna SCHWARZBECK| VULB9163 9163-470 2014/06/10 | 2015/06/09
Horn Antenna EMCO 3115 6741 2014/06/10 | 2015/06/09
Horn Antenna SCHWARZBECK| BBHA9170 | BBHA9170154| 2014/06/10 | 2015/06/09
RF Cable-R03m Jye Bao RG142 CB021 2014/06/18 | 2015/06/17
RF Cable-HIGH SUHNER [SUCOFLEX 106 03CHO03-HY 2014/06/18 | 2015/06/17
Signal Generator R&S SMR40 10016 2014/06/16 | 2015/06/15
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