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1. General Information

1.1. Description of Device (EUT)

EUT :  Bluetooth Speaker
Model No. . 022-0010, 064-0022
Trademark EDDIE BAUER

All model’s the function, software and electric circuit are the same. so

DIFF

all the test were performed on the model 022-0010.
Power supply : DC 5V From USB For Charge or DC 3.7V From lithium battery.
Radio Technology  : Bluetooth 3.0+EDR

Operation frequency : 2402-2480MHz

Modulation ©  GFSK, n/4 DQPSK, 8- DPSK

Antenna Type : Integrated Antenna, max gain 1dBi.

Applicant . Peace Target Limited

Address : SUITE 1906-1908, 19/F BOSS COMMERCIAL CENTRE, 28

FERRY STREET, JORDON, KOWLOON, HONGKONG

Manufacturer . Peace Target Limited

Address : SUITE 1906-1908, 19/F BOSS COMMERCIAL CENTRE, 28
FERRY STREET, JORDON, KOWLOON, HONGKONG
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1.2. Accessories of device (EUT)

Accessories 1 : USB Line
Type : 0.45m

1.3. Test Lab information

Shenzhen CTB Testing Technology Co., Ltd.

10th floor, West Logistics Information Center Building, Fuyong Town ,
Bao'an District, Shenzhen City, P.R.C

FCC Registered No.: 671575



TR
r'B Page 6 of 49

2. Summary of test

2.1. Summary of test result

Description of Test Item Standard Results

FCC Part 15: 15.247(b)(1)

PASS
ANSI C63.4 :2009

Maximum Peak Output Power

FCC Part 15: 15.215
. ™ PASS
andwidt ANSI C63.4 :2009

FCC Part 15: 15.247(a)(1)

Carrier Frequency Separation ANSI C63.4 2009 PASS
. FCC Part 15: 15.247(a)(1)(ii1)
Number Of H Ch | PASS
AR OPPInG FhAnne ANSI C63.4 :2009
Dwell Time FCC Part 15: 15.247(a)(1)(iii) PASS

ANSI C63.4 :2009

FCC Part 15: 15.209
Radiated Emission FCC Part 15: 15.247(d) PASS
ANSI C63.4 :2009

FCC Part 15: 15.247(d)
ANSI C63.4 :2009

Band Edge Compliance PASS

FCC Part 15: 15.207

Power Line Conducted Emissions PASS

ANSI C63.4 :2009

Antenna requirement FCC Part 15: 15.203 PASS

Note: Test with the test procedure Bluetool.

2.2. Assistant equipment used for test

Description : [Notebook
Manufacturer : |ACER

Model No. . |ES

Remark : [FCC DOC Approved
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2.3. Block Diagram

1, For radiated emissions test: EUT was placed on a turn table, which is 0.8 meter
high above ground. EUT was be set into BT test mode by adb.exe software before

test.

2.4. Test mode

The test software “AppoTech RF Control Kit V3.62” was used to control EUT

EUT

work in Continuous TX mode, and select test channel, wireless mode.

Tested mode, channel, and data rate information

Mode Channel Frequency
(MHz)
Low :CH1 2402
GFSK Middle: CH40 2441
High: CH79 2480
Tested mode, channel, and data rate information
Mode Channel Frequency
(MHz)
Low :CH1 2402
m /4 DQPSK Middle: CH40 2441
High: CH79 2480
Tested mode, channel, and data rate information
Mode Channel Frequency
(MHz)
Low :CH1 2402
8- DPSK Middle: CH40 2441
High: CH79 2480

2.5. Test Conditions

Temperature range 21-25C

Humidity range

40-75%

Pressure range

86-106kPa

Page 7 of 49




TR
r'B Page 8 of 49

2.6. Measurement Uncertainty (95% confidence levels, k=2)

[tem MU Remark
Uncertainty for Power point Conducted Emissions 5 40dB
Test
Uncertainty for Radiation Emission test in 3m 215dB | Polarize: V
chamber
(below 30MHZ) 2.56dB Polarize: H
Uncertainty for Radiation Emission test in 3m 3.54dB Polarize: V
chamber .
(30MHz to 1GHz) 4.2dB Polarize: H
Uncertainty for Radiation Emission test in 3m 2.12dB Polarize: H
chamber .
(1GHz to 25GHz) 2.52dB Polarize: V
Uncertainty for radio frequency 1x10-9
Uncertainty for conducted RF Power 0.66dB
Uncertainty for temperature 0.2C
Uncertainty for humidity 1%
Uncertainty for DC and low frequency voltages 0.05%
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2.7. Test Equipment
. . Cal. Due
Equipment Manufacture Model No. | Serial No. . Cal Interval

3m Semi-Anechoic .

Frankonia N/A N/A 2016.04.09 |1Year

Chamber
EMI Test receiver |Rohde&Schwarz ESCS30 100085 2016.04.09 |1Year
Signal Analyzer Agilent NI9010A MY48030494 12016.08.15 |1 Year
) SCHAFFNER

Bilog Antenna CBL6143 N/A 2016.04.09 |1Year

CHASE

SCHAFFNER BBHA BBHA 9120
Horn Antenna 2016.04.09 |1Year

CHASE 9120D D(1206)
Amplifier EM EM-30180 [060568 2016.04.09 |1Year
Power Meter Anritsu ML2487A  |6K00001491 [2016.08.15 |1Year
Power sensor Anritsu ML2491A 32516 2016.08.15 |1Year
Coaxial Cable SZHTW N/A C-01 2016.04.09 |1Year
Coaxial Cable SZHTW N/A C-02 2016.04.09 |1Year
Coaxial Cable SZHTW N/A C-03 2016.04.09 |1Year
Test Receiver Rohde&Schwarz ESCS30 100086 2016.04.09 |1 Year
L.I.S.N. Schwarzbeck NSLKS8126 |8126466 2016.04.09 |1 Year
50 Q Coaxial )

Anritsu MP59B 6200264326 |2016.04.09 |1 Year

Switch
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3. Maximum Qutput power

3.1. Limit

Please refer section15.247.

For frequency hopping systems operating in the 2400-2483.5 MHz band employing

at least 75 non-overlapping hopping channels, and all frequency hopping systems

in the 5725-5850 MHz band: 1 watt. For all other frequency hopping systems in the

2400-2483.5 MHz band: 0.125 watts, the e.i.r.p shall not exceed 4W

3.2. Test Procedure

The transmitter output is connected to the RF Power Meter. The RF
Power Meter is set to the Peak power detection.

3.3. Test Setup

3.4. Test Result

EUT

A 4

Power Meter

EUT: Bluetooth Speaker M/N: 022-0010
Test date: 2016-01-09 Test site: RF site Tested by: Mason
Freq PEAK Output PEAK Output Limit Margin
Mode (MH2) Power Power (dBm) (dB)
(dBm) (mW)
2402 1.27 1.34 21 19.73
GFSK 2441 1.20 1.32 21 19.68
2480 1.18 1.31 21 19.82
2402 0.95 1.25 30 29.05
7 /4 DQPSK, 2441 0.93 1.24 30 29.07
2480 0.97 1.25 30 29.03
2402 0.85 1.22 30 29.15
8- DPSK 2441 0.77 1.19 30 29.23
2480 0.80 1.20 30 29.20
Conclusion: PASS
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4. Bandwidth

4.1. Limit

Intentional radiators operating under the alternative provisions to the general
emission limits, as contained in §§ 15.217 through 15.257 and in Subpart E of this
part, must be designed to ensure that the 20 dB bandwidth of the emission, or
whatever bandwidth may otherwise be specified in the specific rule section under
which the equipment operates, is contained within the frequency band designated
in the rule section under which the equipment is operated.

4.2. Test Procedure

The transmitter output was coupled to a spectrum analyzer via a antenna. The
bandwidth of the fundamental frequency was measured by spectrum analyzer with
30kHz RBW and 100kHz VBW. The 20dB bandwidth is defined as the total
spectrum the power of which is higher than peak power minus 20dB. Peak detector
isused .

4.3. Test Result

EUT: Bluetooth Speaker M/N: 022-0010
Test date: 2016-01-09 Test site: RF site Tested by: Mason
Mode (11:;:1(1) 20dB (1]\3/3:11;1)\)‘/ idth Limit (kHz) Conclusion
2402 0.659 / PASS
GFSK 2441 0.558 / PASS
2480 0.509 / PASS
2402 1.010 / PASS
n /4 DQPSK 2441 0.998 / PASS
2480 0.999 / PASS
2402 1.099 / PASS
8- DPSK 2441 1.153 / PASS
2480 1.151 / PASS

Test plot as follows:

The test plot only show the worst mode.
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Orginal Test data For 20dB bandwidth Only worse case is reported
8- DPSK

Agilent R T

Ref 20.5 dBm #Atten 30 dB
#Peak

Center 2.402 GHz Span 3 MH=z
#Res BW 30 kHz #ABW 100 kHz Sweep 5 ms (401 pts)

Occupied Bandwidth Oce BW % Pwr 99.00 %
1.0488 MH=z= xdB  -20.00 dB

Transmit Freq Error 1.879 kH=z
»x dB Bandwidth 1.099 MH=

s Agilent R T
Ref 20.5 dBm #Atten 30 dB
#Peak
Log
10
dB/
Offst L, "'-—-f\, <>
> <
0.5
dB j
et ‘V\‘\ al
Center 2.441 GH=z Span 3 MH=z
#Res BW 30 kHz #ABW 100 kH=z Sweep 5 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
1.0933 MHz xdB 200048
Transmit Freq Error -170.846 mH=
x dB Bandwidth 1.163 MH=z

i Agilent R T

Ref 20.5 dBm #Atten 30 dB

#Peak

Log

10

dB/

0.5 > 1\' <+

dB llf

Center 2.43 GHz Span 3 MHz

#Res BUW 30 kHz #BW 100 kHz Sweep 5 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %

1.0967 MHz xdB 200048

Transmit Freq Ermror 76.867 Hz
x dB Bandwidth 1.151 MHz
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5. Carrier Frequency Separation

5.1. Limit

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 125 mW

5.2. Test Procedure

The transmitter output was coupled to a spectrum analyzer via a antenna. The carrier
frequency was measured by spectrum analyzer with 100kHz RBW and 300kHz VBW.

5.3. Test Result

EUT: Bluetooth Speaker M/N: 022-0010
Test date: 2016-01-09 Test site: RF site Tested by: Mason
Channel separation| 20dB Bandwidth | "t (MH2)
Mode/Channel |~ one! separation anewt 2/3 20dB Conclusion
(MHz) (MHz) .
bandwidth
GFSK 1.000 0.659 0.439 PASS
n /4 DQPSK 1.000 1.010 0.673 PASS

8- DPSK 1.000 1.153 0.769 PASS
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Orginal test data for channel separation

GFSK

Agilent R T
Mikr2 A 1000 MH=z
Ref 10 dBm Atten 20 dB 0.008 dB
Peak e B ' <
Log 3 f‘\-\h | == *{\\ = A
10 [~ L = e
dB/
Offst
1
dB
Center 2.441 GH= Span 3 MH=z
#Res BW 100 kHz #ABW 300 kHz Sweep 6 ms (601 pts)
Markes Trace Type R Axis Amplitude

1R 1} Freq 2439805 GH= 0.783 dBm

1A 1} Freq 1.000 MH= -0.082 dB

2R (&) Fraq 2.440805 GH= 0.687 dBm

2A (&) Freq 1.000 MH= 0.008 dB

7 /4 DQPSK

Agilent

Ref 10 dBm

Atten 20 dB

Mkr2 A 1000 MH=z
0.037 dB

FPeak

L
og —

JW

MM

LW

1] My

P Tk Caltin

10

iy ¥

R TR

dB/
Offst

1

dB

Center 2.441 GHz
#Res BVW 100 kHz

#ABW 300 kH=

Span 3 MH=z
Sweep 6 ms (601 pts)

Masker Trace Type M Axis Amplitude
1R (%)) Freq 2439805 GHz -0.12 dBm
14 1) Freq 1.000 MH= -3 534 dB
R 1) Freq 2440805 GH= -3.854 dBm
2a (%] Freq 1.000 MH= 0.037 dB

Agilent R T
Mkr2 A 1.000 MH=z
Ref 10 dBm Atten 20 dB -0.156 dB
Peak ] == =
L /Q«M—A"‘.’\J— = 2 )
od " IR T P T [T g ] S e

10 Fa nt T o LA ALY
dBf
Offst
1
dB

Center 2.441 GH=z
#Res BW 100 kHz

#BW 300 kHz

Span 3 MH=z
Sweep 6 ms (601 pts)

Marker Trace Type X Axis
1R 1) Freq 2 439805 GH=
LN (%)) Freq 1.000 MH=
R 1) Freq 2 440805 GH=
2A (%)) Freq 1.000 MH=

Amplitude
-0.091 dBm

-0.034 dB
-0.125 dBm

-0.156 dB
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6. Number Of Hopping Channel

6.1. Limit

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

6.2. Test Procedure

The transmitter output was coupled to a spectrum analyzer via a antenna. The
number of hopping channel was measured by spectrum analyzer with 100kHz RBW
and 300kHz VBW.

6.3. Test Result

EUT: Bluetooth Speaker M/N: 022-0010
Test date: 2016-01-09 Test site: RF site Tested by: Mason
Mode Number of hopping channel Limit Conclusion
GFSK 79 >15 PASS
7 /4 DQPSK 79 >15 PASS
8- DPSK 79 >15 PASS
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Original test data for hopping channel number

GFSK

L Agilent

Ref 10 dBm

Mkr2 248000 GHz
0.2273 dBm

Peak

Log

10

R

dBJy
Offst

1

dB

Center 2.441 GHz
#Res BW 100 kHz

#ABW 300 kH=

Span 100 MH=
Sweep 10.36 ms (601 pts)

Markers Trace
1 1)
2 1)

Type
Freq
Freq

X Aodis
2.40200 GH=z
2.48000 GH=z

Amplitude
0.408 dBm
0.223 dBm

7 /4 DQPSK
i Agilent R T
Mkr2 2.48000 GH=z
Ref 10 dBm Atten 20 dB 0.298 dBm
Peak <1> 2
Log v S Y U R Ty L
10
dBf
Offst
1
dB ! |
I b

Center 2.441 GHz
#Res BW 100 kHz

ABW 300 kH=

Span 100 MH=z
Sweep 10.36 ms (601 pts)

Msrker Trace
1 (%))
2 1}

Type
Freq
Fraq

M Aodis
2.40200 GHz
2.48000 GH=z

Amplitude
-0.243 dBm
-0.298 dBm

8- DPSK

i Agilent

R T

Ref 10 dBm

Atten 20 dB

Mkr2 248000 GHz
-0.671 dBm

Peak b

Log

e

g

v TG

10

dBJy
Offst

1

dB |'

Center 2.441 GHz
#Res BW 100 kHz

#ABW 300 kH=z

Span 100 MH=z
Sweep 10.36 ms (601 pts)

Marker Trace
1 ()]
2 1)

Type
Freq
Freq

2 Aoris
2.40200 GHz
2 48000 GH=z

Amplitude
-0.004 dBm
-0.671 dBm
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7. Dwell Time

7.1. Test limit

Please refer section15.247
According to §15.247(a)(1)(ii1), Frequency hopping systems operating in the
2400MHz-2483.5 MHz. The average time of occupancy on any frequency shall not
greater than 0.4 s within period of 0.4 sec- onds multiplied by the number of hopping
channel employed.

7.2. Test Procedure

7.2.1. Place the EUT on the table and set it in transmitting mode.

7.2.2. Remove the antenna from the EUT and then connect a low loss RF cable from
the antenna port to the spectrum analyzer.

7.2.3. Set center frequency of spectrum analyzer = operating frequency.
7.2.4. Set the spectrum analyzer as RBW, VBW=1MHz, Span = O0Hz, Sweep = auto.

7.2.5. Repeat above procedures until all frequency measured were complete.

7.3. Test Results

PASS.

Detailed information please see the following page.
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EUT: Bluetooth Speaker

M/N: 022-0010

Test date: 2016-01-09 Test site: RF site Tested by: Mason
Mode | Data Packet Frequency |Pulse Duration| Dwell Time | Limit Conclusion
(MHz) (ms) (s) (s)
DHI1 2441 0.39 0.250 <0.4 PASS
GFSK DH3 2441 1.66 0.354 <0.4 PASS
DHS5 2441 2.92 0.374 <0.4 PASS
-/ DHI 2441 0.41 0.262 <0.4 PASS
DH3 2441 1.67 0.356 <0.4 PASS
DQPSK DHS5 2441 2.93 0.375 <0.4 PASS
DH1 2441 0.43 0.275 <0.4 PASS
8- DPSK DH3 2441 1.68 0.358 <0.4 PASS
DHS5 2441 291 0.372 <0.4 PASS

Note: 1, A period time = 0.4 (s) * 79 = 31.6(s)
2, DH1 time slot = Pulse Duration * (1600/(1*79)) * A period time

DH3 time slot = Pulse Duration * (1600/(3*79)) * A period time
DHS time slot = Pulse Duration * (1600/(5*79)) * A period time
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- Agilent R T
Mikr1 A 390 ps
Ref 10 dBm #Atten 20 dB -0.833 dB
Peak
Log — R — |
10
dB/
Offst
1
dB
E1°S
w1 s2 WWMW\JI. ey Al g e e P T
53 FS
Center 2.441 GHz Span 0 Hz
Res BW 1 MH=z VBW 1 MH=z Sweep 4 ms (401 pts)
Agilent R T
Mkr1 A 1.66 ms

Ref 10 dBm #Atten 20 dB -3.111 dB

FPeak

Log — —

10

dBy

Offst

1

dB

F1°s

w1 527 T O P P

3 FS

Center 2.441 GH= Span 0 Hz

Res BW 1 MH=z VBW 1 MHz Sweep 4 ms (401 pts)

- Agilent R T

Mkr1 A 292 ms
Ref 10 dBm #Atten 20 dB -1.552 dB
Feak

1m

W S2 oo P St At

53 FS5
Center 2.441 GH=z Span 0 Hz
Res BW 1 MHz WVBW 1 MHz Sweep 4 ms (401 pts)
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7 /4 DQPSK
2DHI

© Agilent R T

Mkr1 A 410 ps
Ref 10 dBm #Atten 20 dB -1.344 dB
Peak
Log — —— et
10
dBf
Offst

1
dB

WA S2phflpfer i) Ltnchl e s Moot 7 e o AP
53 F5

Center 2.441 GHz Span 0 Hz
Res BUW 1 MHz VBW 1 MHz Sweep 4 ms (401 pts)

|
2DH3

- Agilent R T

Mkr1 & 1.67 ms
Ref 10 dBm #Atten 20 dB 1.482 dB
Peak
Log J—
10
dB/
Offst
1
dB

W1 52 el i Pl b Vil

53 F5

Center 2.441 GHz Span 0 Hz
Res BW 1 MH=z VBW 1 MH=z= Sweep 4 ms (401 pts)

|
2DHS5

Agilent R T

Mkr1 A 293 ms
Ref 10 dBm #Atten 20 dB 1.755 dB
Peak

W1 S2 [l R—y
s3 FS

Center 2.441 GHz Span 0 Hz
Res BW 1 MH=z VBW 1 MH=z Sweep 4 ms (401 pts)
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8- DPSK
3DHI1

Agilent R T

Mkr1 A 430 ps
Ref 10 dBm #htten 20 dB 2728 dB
Peak
Log o —
10
dB/f
Offst
1
dB

=3

W S2 |t i A L bt gt Ao e bonas™ T pe]

53 FS

Center 2.441 GH=z Span 0 Hz
Res BW 1 MH=z VBW 1 MH=z Sweep 4 ms (401 pts)

I
3DH3

Augilent B T

Mkri A 1.68 ms
Ref 10 dBm #Atten 20 dB -2.72 dB
Peak
Log ]
10
dB/
Offst
1
dB

w1 s2 . bW AP o Rt d
53 FS

Center 2.441 GH=z Span 0 Hz
Res BW 1 MHz VBW 1 MH=z Sweep 4 ms (401 pts)

I
3DH5

Agilent R T

Mkr1i A 291 ms
Ref 10 dBm #Atten 20 dB -2 394 dB
Peak
Log — —
10
dB/
Offst
1
dB

w1 s2® T P P
53 FS

Center 2.441 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 4 ms (401 pts)
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8. Radiated emissions

8.1. Limit

All the emissions appearing within 15.205 restricted frequency bands shall not
exceed the limits shown in 15.209, all the other emissions shall be at least 20dB
below the fundamental emissions, or comply with 15.209 limits.

15.205 Restricted frequency band

MHz MHz MHz GHz
0.090-0.110 16.42 - 16.423 3999 -410 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 255-25.67 1300 - 1427 8.025-8.5
4.17725 - 417775 37.5-38.25 1435 -1626.5 9.0-9.2
420725 -4.20775 73-74.6 1645.5 - 1646.5 93-95
6.215-6.218 748-752 1660 - 1710 10.6-12.7
6.26775 - 6.26825 108 -121.94 1718.8 -1722.2 13.25-134
6.31175-6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310-2390 1535-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 -167.17 3260 - 3267 23.6-240
12.29-12.293 167.72-173.2 3332 - 3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-3354 3600 - 4400 @
15.209 Limit
FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uV/m dB(uV)/m
0.009-0.490 300 2400/F(KHz) /
0.490-1.705 30 24000/F(KHz) /
1.705-30 30 30 29.5
30 ~ 88 3 100 40.0
88 ~ 216 3 150 43.5
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
74.0 dB(uV)/m (Peak
Above 1000 3 (1V)/m (Peak)
54.0 dB(nV)/m (Average)
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8.2. Block Diagram of Test setup

8.2.1. In 3m Anechoic Chamber Test Setup Diagram for below 1GHz

Semi-Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m

3.0m

(Reference Point)

Turn Table
1.5m{L)*1.0m{W)*0 8m(H) ——» (Wood)

AMP H Receiver - PC System

8.2.2. In 3m Anechoic Chamber Test Setup Diagram for frequency above 1GHz

Semi-Anechoic 3m Chamber

ANTENNA ELEVATION VARIES FROM 1 TO 4 METER

3m

l.5m@}*l.0mﬂl’@l Iﬁl

ABSORBER TURN TABLE 0.8m

(FIBRE GLASS)

AMP H Spectrum Analyzer H PC System

Note: For harmonic emissions test a appropriate high pass filter was inserted in the input
port of AMP.

8.3. Test Procedure

(1) EUT was placed on a non-metallic table, 80 cm above the ground plane inside a semi-anechoic
chamber.
(2) Setup EUT and simulator as shown in section 1.4 and 6.1
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(3) Test antenna was located 3m from the EUT on an adjustable mast. Below pre-scan
procedure was first performed in order to find prominent radiated emissions.

(a) Change work frequency or channel of device if practicable.

(b) Change modulation type of device if practicable.

(¢) Rotated EUT though three orthogonal axes to determine the attitude of EUT
arrangement produces highest emissions

(4) Spectrum frequency from 9KHz to 25GHz (tenth harmonic of fundamental frequency)
was investigated

(5) For final emissions measurements at each frequency of interest, the EUT were rotated
and the antenna height was varied between 1m and 4m in order to maximize the
emission. Measurements in both horizontal and vertical polarities were made and the
data was recorded. In order to find the maximum emission, the relative positions of
equipments and all of the interface cables were changed according to ANSI C63.4
2009 on Radiated Emission test.

(6) For emissions above 1GHz, both Peak and Average level were measured with
Spectrum Analyzer, and the RBW is set at IMHz, VBW is set at 3MHz for Peak
measure; RBW is set at IMHz, VBW is set at 10Hz for Average measure.

8.4. Test Result

We have scanned the 10th harmonic from 9KHz to the EUT.
Detailed information please see the following page.

From 9KHz to 30MHz: Conclusion: PASS

Note: The amplitude of spurious emissions which are attenuated by more than 20dB
below the permissible value has no need to be reported.
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From 30MHz to 1000MHz: Conclusion: PASS
Remark: All modes have been tested, and only worst data of GFSK mode, Channel
2402MHz was listed in this report.

Data: 3

80 Level (dBuVim) Date: 2016-01-06 Time: 08:49:00

70

60
FCCPART15B

50

40

0

200 500 1000
Frequency (MHz)

:'FCC PART 15 B 3m POL: HORIZONTAL

(SRR T TS T
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Data: 4
80Le\.re| {(dBuvim) Date: 2016-01-06 Time: 08:50:08
70
60
FCC PART15B
50

200 500 1000
Frequency (MHz)

CC PART 15 B 3m POL: VERTICAL
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Above 1GHz: PASS
Remark: All modes have been tested, and only reported worst data of GFSK mode.

1GHz—25GHz Radiated emissison Test result

EUT: Bluetooth Speaker M/N: 022-0010
Power: DC 3.7V From lithium battery
Test date: 2016-01-06  Test site: 3m Chamber Tested by: Mason

Test mode: GFSK Tx CH1 2402MHz
Antenna polarity: Vertical

Read |Antenna|Cable | Amp .. .

Freq Result Limit |Margin

No (MHz) Level | Factor | loss |Factor (dBuV/m)|(dBuV/m)| (dB) Remark
(dBuV/m)| (dB/m) | (dB) | (dB)

1 4804 43.71 33.95 | 10.18 | 34.26 53.58 74 20.42 PK
2 4804 33.05 3395 | 10.18 | 34.26 42.92 54 11.08 AV
3 7206 /
4 9608 /
5 12010 /
/Antenna Polarity: Horizontal
1 4804 44.28 33.95 10.18 | 34.26 54.15 74 19.85 PK
2 4804 33.62 33.95 10.18 | 34.26 43.49 54 10.51 AV
3 7206 /
4 9608 /
5 12010 /
Note:

1, Measuring frequency from 1GHz to 25GHz

2, Spectrum Set for PK measure: RBW=1IMHz, VBW=1MHz, Sweep time=Auto,
Detector: PK

2, Spectrum Set for AV measure: RBW=1MHz, VBW=10Hz, Sweep time=Auto,
Detector: PK

3, Result = Read level + Antenna factor + cable loss-Amp factor

4, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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1GHz—25GHz Radiated emissison Test result

EUT: Bluetooth Speaker M/N: 022-0010
Power: DC 3.7V From lithium battery
Test date: 2016-01-06  Test site: 3m Chamber Tested by: Mason

Test mode: GFSK Tx CH40 2441 MHz
Antenna polarity: Vertical

Freq Read |Antenna|Cable | Amp Result Limit Margin

No (MHz) Level | Factor |loss(d |Factor (dBuV/m) (dBuV/ (dB) Remark
(dBuV/m)| (dB/m)| B) | (dB) m)

1 4882 43.17 33.93 10.2 | 34.29 53.01 74 20.99 PK
2 4882 34.82 33.93 10.2 | 34.29 44.66 54 9.34 AV
3 7323 /
4 | 9764 /
5 | 12205 /
/Antenna Polarity: Horizontal
1 4882 44.53 33.93 10.2 | 34.29 54.37 74 19.63 PK
2 4882 35.14 33.93 10.2 | 34.29 44.98 54 9.02 AV
3 7323 /
4 | 9764 /
5 | 12205 /
Note:

1, Measuring frequency from 1GHz to 25GHz

2, Spectrum Set for PK measure: RBW=1MHz, VBW=1MHz, Sweep time=Auto,
Detector: PK

2, Spectrum Set for AV measure: RBW=1MHz, VBW=10Hz, Sweep time=Auto,
Detector: PK

3, Result = Read level + Antenna factor + cable loss-Amp factor

4, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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1GHz—25GHz Radiated emissison Test result

EUT: Bluetooth Speaker M/N: 022-0010
Power: DC 3.7V From lithium battery
Test date: 2016-01-06  Test site: 3m Chamber Tested by: Mason

Test mode: GFSK Tx CH79 2480MHz
Antenna polarity: Vertical

Freq Read |Antenna|Cable | Amp Result Limit Margin

No (MH2) Level | Factor |loss(d|Factor (dBuV/m) (dBuV/ (dB) Remark
(dBuV/m)| (dB/m)| B) | (dB) m)

1 4960 42.87 3398 | 10.22 | 34.25 52.82 74 21.18 PK
2| 4960 33.20 3398 | 10.22 | 34.25 43.15 54 10.85 AV
3| 7440 /
4| 9920 /
5| 12400 /
/Antenna Polarity: Horizontal
1 4960 44.05 33.98 10.22 | 34.25 54.00 74 20.00 PK
2 4960 34.61 33.98 10.22 | 34.25 44.56 54 9.44 AV
3| 7440 /
4| 9920 /
5| 12400 /
Note:

1, Measuring frequency from 1GHz to 25GHz
2, Spectrum Set for PK measure: RBW=1MHz, VBW=1MHz, Sweep time=Auto,
Detector: PK
2, Spectrum Set for AV measure: RBW=1MHz, VBW=10Hz, Sweep time=Auto,
Detector: PK
3, Result = Read level + Antenna factor + cable loss-Amp factor
4, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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9. Band Edge Compliance

9.1. Block Diagram of Test Setup

Semi-Anechoic 3m Chamber

ANTENNA ELEVATION VARIES FROM 1 TO 4 METER

3m

1.5m(L)*1.0m(W)*0.8m(H)

ABSORBER TURN TABLE 0.8m

(FIBRE GLASS)

AMP [+ Spectrum Analyzer H PC System

9.2. Limit

All the lower and upper band-edges emissions appearing within restricted frequency
bands shall not exceed the limits shown in 15.209, all the other emissions outside
operation shall be at least 30dB below the fundamental emissions, or comply with 15.209

limits.

9.3. Test Procedure

All restriction band and non- restriction band have been tested , only worse case is
reported.

9.4. Test Result

PASS. (See below detailed test data)
Remark: All modes have been tested, and only reported worst data of GFSK
mode.
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Radiated Method
GFSK (CH Low)

Band Edge Test result

EUT: Bluetooth Speaker M/N: 022-0010
Power: DC 3.7V From lithium battery
Test date: 2016-01-06  Test site: 3m Chamber Tested by: Mason

Test mode: Tx CH Low 2402MHz
/Antenna polarity: Vertical

Read |Antenna|Cable| Amp . .
Freq Level | Factor |loss(d |Factor Result Limit - {Margin Remark
(MHz)  |(dBuV/m)| (dB/m) | B) | (dm) |(4BYY/m)| (dBuVim) | (dB)
2390 44.62 27.62 | 3.92 |34.97| 41.19 74 3281 | PK
2390 / 27.62 | 3.92 | 34.97 / 54 / AV
2400 52.87 27.62 | 3.94 |34.97| 49.46 74 2454 | PK
2400 / 27.62 | 3.94 | 34.97 / 54 / AV

Antenna Polarity: Horizontal

2390 46.27 27.62 | 3.92 |3497| 42.84 74 31.16 | PK
2390 / 27.62 | 3.92 |34.97 / 54 / AV
2400 53.45 27.62 | 3.94 |3497| 50.04 74 2396 | PK
2400 / 27.62 | 3.94 | 34.97 / 54 / AV

Note:

I, Spectrum Set for PK measure: RBW=1MHz, VBW=1MHz, Sweep time=Auto,
Detector: PK

2, Spectrum Set for AV measure: RBW=1MHz, VBW=10Hz, Sweep time=Auto,
Detector: PK

3, Result = Read level + Antenna factor + cable loss-Amp factor

4, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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GFSK  (CHHigh)

Band Edge Test result

EUT: Bluetooth Speaker M/N: 022-0010
Power: DC 3.7V From lithium battery
Test date: 2016-01-06  Test site: 3m Chamber Tested by: Mason

Test mode: Tx CH High 2480MHz
/Antenna polarity: Vertical
Read |Antenna| Cable | Amp

Result Limit |Margin

Freq Level | Factor |loss(d |Factor Remark
(MHz)  |(dBuV/m)| (dB/m) | B) | (dmy |(4BuY/m)| (dBuVim) | (dB)

2483.5 47.14 27.59 | 4.00 |34.97| 43.76 74 30.24 | PK
2483.5 / 27.59 | 4.00 |34.97 / 54 / AV

Antenna Polarity: Horizontal

2483.5 46.73 27.59 | 4.00 |34.97| 43.35 74 30.65 PK
2483.5 / 27.59 | 4.00 | 34.97 / 54 / AV
Note:

I, Spectrum Set for PK measure: RBW=1MHz, VBW=1MHz, Sweep time=Auto,
Detector: PK

2, Spectrum Set for AV measure: RBW=1MHz, VBW=10Hz, Sweep time=Auto,
Detector: PK

3, Result = Read level + Antenna factor + cable loss-Amp factor

4, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.




"4 a]
c a B Page 33 of 49

GFSK  (Hopping Low)

Band Edge Test result

EUT: Bluetooth Speaker M/N: 022-0010
Power: DC 3.7V From lithium battery
Test date: 2016-01-06  Test site: 3m Chamber Tested by: Mason

Test mode: Tx CH Low 2402MHz
Antenna polarity: Vertical

Read |Antenna|Cable | Amp . .
Freq Level | Factor |loss(d |Factor Result Limit - [Margin Remark
(MHz) |(dBuv/m)| (dB/m) | B) | (ap) [(BUY/m)|(dBuVim) | (dB)
2390 45.27 27.62 | 3.92 |3497| 41.84 74 32.16 | PK
2390 / 27.62 | 3.92 |34.97 / 54 / AV
2400 53.31 27.62 | 3.94 |3497| 49.90 74 2410 | PK
2400 / 27.62 | 3.94 | 3497 / 54 / AV

/Antenna Polarity: Horizontal

2390 46.07 27.62 | 3.92 |3497| 42.64 74 3136 | PK
2390 / 27.62 | 3.92 |34.97 / 54 / AV
2400 54.28 27.62 | 3.94 |3497| 50.87 74 23.13 | PK
2400 / 27.62 | 3.94 | 3497 / 54 / AV

Note:

I, Spectrum Set for PK measure: RBW=1MHz, VBW=1MHz, Sweep time=Auto,
Detector: PK

2, Spectrum Set for AV measure: RBW=1MHz, VBW=10Hz, Sweep time=Auto,
Detector: PK

3, Result = Read level + Antenna factor + cable loss-Amp factor

4, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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GFSK  (Hopping High)

Band Edge Test result

EUT: Bluetooth Speaker M/N: 022-0010
Power: DC 3.7V From lithium battery
Test date: 2016-01-06  Test site: 3m Chamber Tested by: Mason

Test mode: Tx CH High 2480MHz
Antenna polarity: Vertical

Read |Antenna|Cable | Amp

Result Limit [Margin

Freq Level | Factor |loss(d|Factor Remark
(MHz) |(dBuv/m)| (@B/m) | B) | (ap) [(4BUY/m)|(dBuVim) | (dB)

2483.5 46.31 27.59 | 4.00 |34.97| 42.93 74 31.07| PK
2483.5 / 27.59 | 4.00 |34.97 / 54 / AV

/Antenna Polarity: Horizontal

2483.5 47.15 27.59 | 4.00 (3497 | 43.77 74 30.23 PK
2483.5 / 27.59 | 4.00 | 34.97 / 54 / AV
Note:

I, Spectrum Set for PK measure: RBW=1MHz, VBW=1MHz, Sweep time=Auto,
Detector: PK

2, Spectrum Set for AV measure: RBW=1MHz, VBW=10Hz, Sweep time=Auto,
Detector: PK

3, Result = Read level + Antenna factor + cable loss-Amp factor

4, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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Conducted Method
GFSK
CHLOW :
ri oI R_T | Traceview
Mkr2 2.400000 GHz
Ref 10 dBm Atten 20 dB 54.73 dBm
Trace
Peak
L 1 2 3
Log ﬁ
10 I
ds/ ‘ Clear Write
4 ]‘ Max Hold
Min Hold
Start 2.31 GHz Stop 2.42 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 11.4 ms {401 pts) e
Marker Trace Type X Axis Amplitude
1 (1) Fraq 2 402125 GHz 0.493 dBm
2 (1) Fraq 2.400000 GHz -54.73 dBm
Blank
More
1of2

CH High :
ri oI R T I Trace/View
Mkr2 2.4835 GHz
Ref 10 dBm Atten 20 dB 57.86 dBm T
Peak race
< 1 2 3
Log rll
10 Iy 1
ds/ i Clear Write
J ] Max Hold
ENSp— \%MWWWWWMWWMM
Min Hold
Start 2.47 GHz Stop 2.55 GHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 8.288 ms (401 pts) View
Marker Trace Type X Axis Amplitude
1 (1) Fraq 2 4798 GHz 1.035 dBm
2 (1) Fraq 2.4835 GHz -57.86 dBm
Blank
More
1of2
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Hopping
Low
i Agllent R T
Mkr1 2.413950 GHz
Ref 10 dBm Atten 20 dB 1.134 dBm
Peak
Log
10
dB/ |
-t MWmMWW%MW—d
Start 2.31 GHz Stop 2.42 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 11.4 ms (401 pts)
Marker Trace Types ¥ Axis Amplitude
1 1) Freq 2413950 GHz 1.134 dBm
2 {1} Freq 2.400000 GHz -57.2 dBm

I Peak Search

Meas Toals *
MNext Peak
Mext Pk Right
Next Pk Left

Min Search

Pk-Pk Search

More
10of2

High
o7 G R T I Peak Search
Mkr1 2.4738 GHz
Ref 10 dBm Atten 20 dB 1.854 dBm
Peak o lMeas Tools *
Log VR
10 M\
ds/ l Next Peak
s _
o — - Mext Pk Right
MNext Pk Left
Start 2.47 GHz Stop 2.55 GHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 8.288 ms (401 pts) Min Search
Marker Trace Types X Axis Amplitude
1 {1} Fraq 2 4738 GHz 1.854 dBm
2 {1} Freq 2.4835 GHz -55.9 dBm
Pk-Pk Search
More
1of2
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10.Power Line Conducted Emissions
10.1.Block Diagram of Test Setup
PC System Receiver EUT
S~
L | | A
80cm
0.8m
—
LISN LISN @ |
——
:50Q Terminator -
10.2.Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level
dB(uV) dB(uV)
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46*
500kHz ~ 5SMHz 56 46
5SMHz ~ 30MHz 60 50

Notes: 1. * Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

10.3.Test Procedure

(1) The EUT was placed on a non-metallic table, 80cm above the ground plane.

(2) Setup the EUT and simulator as shown in 10.1

(3) The EUT Power connected to the power mains through a power adapter and a line
impedance stabilization network (L.I.S.N1). The other peripheral devices power cord
connected to the power mains through a line impedance stabilization network (L.I.S.N2),
this provided a 50-ohm coupling impedance for the EUT (Please refer to the block
diagram of the test setup and photographs). Both sides of power line were checked for
maximum conducted interference. In order to find the maximum emission, the relative
positions of equipments and all of the interface cables were changed according to ANSI
C63.4 2009 on conducted Emission test.

(4) The bandwidth of test receiver is set at 10KHz.

(5) The frequency range from 150 KHz to 30MHz is checked.

10.4.Test Result

PASS. (See below detailed test data)
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Data: 1

100Level (dBuV) Date: 2016-01-06 Time: 17:20:54

a0

20

70

FCC PART15B QP

FCC PART 15 B AV

50

40

30

20

®,
V] il
i L.;_i? “hl

I e
S s ot A
b LRy ,.“-, rl

10

Frequency (MHz)

QE POL: LINE Temp:25:'C Him:d2 %

Item Freg Bee=d LISNH  Attenuator Czbls ILewel
Factor Factor Lase
MH=z dBuW dB dB dB
I 12 0,140
2 12 0.10
3 T2 0
3 Tl 0,10
& ¥ 0.10
| 2 0.12
E g 0.12
g 41 0,18
1a 11 0.18
11 = 2 0.23
12 = 0,23

Remarks: Level = Read + LISH Factor - Attenuator Factor + Cable loas
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Data: 3
100Leve| (dBuV) Date: 2016-01-06 Time: 17:25:00

90
a0
70

FCC PART15B QP
60 |

FCC PART 15 B AV
50 = |
40 %m
30 44

3 [;
9
20 el ik ; 1 :
o A | .
s, "1_!.! "'1[ b 13" i '“__JI\JA} *I‘ll'
10 et * A
GJE 2 5 1 2 L 10 20 30
Frequency (IMHz)
ondition CC PART 15 B QP POL: NEUIRRAL Temp:25 T Hum:42 %
Iten Freo Bead Attenuator Labkls Tewel Idimit Margin Remark

1

2

3

-

& 3

- =

- s
L
e w1
12 26

Elemarks: Leyel =

Lose

Read + LISW Fecotor -~ Attenuator Factor +

ok

@A e
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oo pa ba |

[ R R ]
e
o 0

| |
BdoGo G0 G

Ll
[l
a3
b
i
fa—
=]
0]
]

Note: If QP Result comply with AV limit, AV Result is deemed to comply with AV limit
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11.Antenna Requirements

11.1.Limit

For intentional device, according to FCC 47 CFR Section 15.203, 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. And according to FCC 47 CFR
Section 15.247 (b), if transmitting antennas of directional gain greater than 6dBi are
used, the power shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6dBi.

11.2.Result

The antennas used for this product are PCB Antenna for Bluetooth, no antenna other
than that furnished by the responsible party shall be used with the device, the
maximum peak gain of the transmit antenna is only 1dBi for Bluetooth.
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12.Test setup photo

12.1.Photos of Radiated emission
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12.2.Photos of Conducted Emission test
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13.Photos of EUT
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