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Verification of Compliance

Product Type
Applicant
Address

Model Number
Trade Name
FCCID

EUT Rated Voltage
Test Voltage
Applicable Standard

Test Result

Performing Lab.

Issued Date: 09 August, 2014

Bluetooth Mono Speaker
Guoguang Electric Co.,Ltd

No. 8 Jinghu Road, Xinhua Town, Huadu Region, Guangzhou,
510800 P. R. China

BTV4

NA
2AAP800007
DC 3.7V

DC 3.7V

FCC 47 CFR PART 15 SUBPART C: Oct., 2012
ANSI C63.4:2009
KDB558074 D01

Complied

Shenzhen Academy of Metrology and Quality Inspection

No.4 Tongfa Road, Xili Town, Nanshan District, Shenzhen,
Guangdong, China

Tel : 0086-755-86928965 /Fax : 0086-755-86009898-31396
Web: www.smq.com.cn

The EUT described above is tested by Shenzhen Academy of Metrology and Quality Inspection EMC Laboratory to
determine the maximum emissions from the EUT. Shenzhen Academy of Metrology and Quality Inspection EMC
Laboratory is assumed full responsibility for the accuracy of the test results. The test data, data evaluation, test
procedures, and equipment configurations shown in this report were made in accordance with the procedures given
in ANSI C63.4 (2003) and the energy emitted by the sample EUT tested as described in this report is in compliance
with FCC Rules Part 15.207, 15.209 and 15.247.

The test results of this report relate only to the tested sample identified in this report.

Approved By

(Manager)

1

.,-:j" '| f
: W Reviewed By - by [
¥ ' [

(Testing Engineer)
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1

1.1

1.2.

General Information

Summary of Test Result

Item Result Remark

AC Power Conducted Emission PASS -

Transmitter Radiated Emissions PASS Radiated method
Max. Output Power PASS Conducted method
6dB RF Bandwidth PASS Conducted method
Power Spectral Density PASS Conducted method
Out of Band Conducted Spurious Emission PASS Conducted method
Band Edge Measurement PASS Conducted method
Occupied Bandwidth Measurement PASS Conducted method
Antenna Requirement PASS |

The test results of this report relate only to the tested sample(s) identified in this report. Manufacturer or whom it

may concern should recognize the pass or fail of the test result.

Measurement Uncertainty

Test ltem Frequency Range Uncertainty (dB)
Conducted Emission 9kHz ~ 30MHz 3.50
30MHz ~ 1000MHz 4.50
Radiated Emission 1000MHz ~ 18000MHz 4.60
18000MHz ~ 40000MHz 5.12
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2 EUT Description
Product Bluetooth Mono Speaker
Trade Name NA
Model Number BTV4

Guoguang Electric Co.,Ltd

Applicant No. 8 Jinghu Road, Xinhua Town, Huadu Region, Guangzhou, 510800 P. R. China
Manufacturer Guoguang Electric Co.,Ltd
No. 8 Jinghu Road, Xinhua Town, Huadu Region, Guangzhou, 510800 P. R. China
FCC ID 2AAP800007
Frequency Range 2402 ~ 2480 MHz
Modulation Type Bluetooth 4.0 GFSK
Antenna Type PCB Antenna
Antenna Gain 0.0dBi
RF Output Power BLE GFSK 2822 dBm/ 0522 mW

(Conducted)
20dB Bandwidth

BLE GFSK:0.7019MHz

3 Laboratory Accreditation and Relationship to Customer

The testing report were performed by the Shenzhen Academy of Metrology and quality Inspection EMC Laboratory
(Guangdong EMC compliance testing center), in their facilities located at Bldg. of Metrology & Quality Inspection,
Longzhu Road, Nanshan District, Shenzhen, Guangdong, China. At the time of testing, Laboratory is accredited by
the following organizations:

China National Accreditation Service for Conformity Assessment (CNAS) accredits the Laboratory for conformance
to FCC standards, EMC international standards and EN standards. The Registration Number is CNAS L0579. The
Laboratory is listed in the United States of American Federal Communications Commission (FCC), and the
registration number are 446246 806614 994606(semi anechoic chamber).

The Laboratory is listed in Voluntary Control Council for Interference by Information Technology Equipment (VCCI),
and the registration number are R-1974(open area test site), R-1966(semi anechoic chamber), C-2117(mains ports
conducted interference measurement) and T-180(telecommunication ports conducted interference measurement).
The Laboratory is registered to perform emission tests with Industry Canada (IC), and the registration number is
1M1177A-1 1M177A-2.

TUV Rhineland accredits the Laboratory for conformance to IEC and EN standards, the registration number is

E2024086202.
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Test Methodology
Mode of Operation

Decision of Test ATL has verified the construction and function in typical operation. All the test modes were carried
out with the EUT in normal operation, which was shown in this test report and defined as:
Test Mode

Mode 1: Normal Working Mode
Mode 2: BLE Link Mode

By preliminary testing and verifying three axis (X, Y and Z) position of EUT transmitted status, it was found that “X
axis” position was the worst, then the final test was executed the worst condition and test data were recorded in this
report.

Description of Test Modes

Preliminary tests were performed in different modulation to find the worst case. The modulation has shown the
worst-case in section 6.5. Investigation has been done on all the possible configurations for searching the worst
cases.

EUT Exercise Software
1 | Setup the EUT as shown on 3.2.

2 | Turn on the power of all EUT.

3 | Keep EUT in continuous transmitting under the help of PC software CSR BlueTest3.
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4.2. Configuration of Test System Details

A
120V AC
EUT
Signal Cable Type Signal Cable Description
A |AC Power Cable Non-Shielded, 1.0 m
4.3. Test Site Environment

ltems Required (IEC 68-1) Actual
Temperature (°C) 15-35 26
Humidity (%RH) 25-75 60
Barometric pressure (mbar) 860-1060 950
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5.2.

5.3.

5.4.

Maximum Conducted Output Power Measurement
Limit
For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt.

Test Setup

Spectrum Analyzer

EUT

Test Instruments

Equipment Manufacturer Model Number Serial Number Cal. Date Remark

Signal Analyzer Agilent N9020A MY53420615 12/19/2013 M

Remark: (1) Calibration period 1 year.

Test Procedure

Testing must be done according to this procedure, KDB558074D01 - Guidance for Performing Compliance
Measurements on Digital Transmission Systems (DTS) Operating Under §15.247. This is a recognized by the FCC.
The tests below are run with the EUT’s transmitter set at high power in TX mode. The EUT is needed to force
selection of output power level and channel number. While testing, EUT was set to transmit continuously. Remove
the Subjective device’s antenna and connect the RF output port to power sensor. The maximum peak output power
shall not exceed 1 watt.

According to KDB558074, This procedure shall be used when the measurement instrument has available a

resolution bandwidth that is greater than the DTS bandwidth.
Set the RBW = DTS bandwidth.

Set VBW = 3 x RBW.

Setspan = 3 x RBW

Sweep time = auto couple.

Detector = peak.

Trace mode = max hold.

Allow trace to fully stabilize.

Use peak marker function to determine the peak amplitude level.
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5.5. Test Result

Model Number | BTV4

Test Item Maximum Conducted Output Power
Test Mode Mode 2:BLE Link mode
Date of Test 2014/08/09
Fr((al\c:IL;le;cy Packet Type (@Bm) Peak Power ) (t:c\llt)
2402 / -3.192 0.4795
2440 / -3.166 0.4824 <1000
2480 / -3.322 0.4654

5.6. Test Graphs

Agient Specteum Analytis - Sept S =
=L 5 | 013 A 5 2014
Center Freq 2.402000000 GHz Avg Type: Log-Pwr T Frequency

PMO: Fast —w— Vrig: Free Run Avg|Hodd: 100/100
|FGain:Low #atten: 14 dB

Ref Offset 0.7 dB
Ref 20.70 dBm

Center Freq
2402000000 GHz

#VEBW 3.0 MHz Sweep 1.113 ms (3351 pis
g, 5maTUS €3 Align Now, All required

Channel 00: 2402MHz @ GFSK
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Agilest Specteum Analyzer - Seept SA E

- L A ] 03:14:33 A :

Center Freq 2.440000000 GHz ) Avg Type: Log-Pwr m Bresusncy
PMO: Fagt —#—= Vrig: Free Run Avg|Hodd: 100100 H

\FGain:Low #Atten: 14 dB

Auto Tune
Ref Offset 0.7 dB
Ref 20.70 dBm

Center Freq
2440000000 GHz

StartFreq

2438500000 GHz

Stop Freq
2. 441500000 GHz

CF Step
300,000 kHz

Buto Man

Fregq Offset
0Hz

#Res BW 3.0 MHz #VEW 3.0 MHz Sweep 1.113 ms (8351 pts
[bsTﬂﬂ.E g3 Align Now, All requirad

Channel 19: 2440 MHz @ GFSK

il Specteunn Analyzer - Seept 54

§ EL M ]

Center Freq 2.480000000 GHz _ Avg Type: Log-Pwr
PMO: Fast —+— Vrig: Free Run Avg|Hold: 100100

#Atten: 14 dB

IF Gain:Low
Auto Tune
Ref Offset 0.7 dB

Ref 20.70 dBm i e |

Center Freg
2480000000 GHz

||
StartFreq

2478500000 GHz

Stop Freq
2 481500000 GHz
|

CF Step

300,000 kHz

Ao Man
e

Freq Offset
0Hz

#VEW 3.0 MHz Sweep 1.113 ms (8331 pts
[’Qsmrl.la g3 Align Now, All requirad

Channel 39: 2480 MHz @ GFSK
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6.2.

6.3.

Conducted Emission Measurement

Limit
Frequency (MHz) Quasi-peak Average
0.15-0.5 66 to 56 56 to 46
0.50-5.0 56 46
5.0-30.0 60 50
Test Instruments
Describe Manufacturer Model Number No. Cal. Date Remark
Test Receiver R&S ESCS SB3319 01/20/2014 M
LISN R&S ESH2-75 SB3321 01/20/2014 M
LISN R&S ESH3-Z5 SB2604 01/20/2014 M
Test Software R&S ESK1 N/A N/A N/A
Remark: (1) Calibration period 1 year.
Test Setup
~=> \/ertical Reference Ground Plane Test Rocelver
40 cm— 3] |:1
_J_ : .
/ EUT AE 111 oeO
T ]
£
‘ LISN | O uisn
— xS

> Horizontal Ground Reference Plane <=
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6.4. Test Result

Standard: FCC 15.107 Line: L1
Test item: Conducted Emission Power: AC 120V/60Hz
Model Number: BTV4 Temp.("C Hum.(%RH): 18(°C)/50%RH
Mode: 2 Date: 2014/07/10
Test By: Fly Lu
Description: L line
dBuv <* Mkr : 514.00 kHz 405 dBuV
80
70
\\
60 \ ap
\
50 \ A
40

. Ll
M
2 UJUM T W W i ;Mm.ﬂ Hl IM | M‘JJW‘IMUL ,NMU&WM&WW

10

=]
=_]
—

o ! * e
Frequency QP(dBuv) Ave.( dBpv)
(MHz) Level Limit Level Limit
0.178 23.7 64.6 8.4 54.6
0.210 22.8 63.2 6.9 53.2
0.230 21.7 62.4 7.0 52.4
0.334 214 59.4 8.0 494
0.518 32.3 56.0 14.5 46.0
2.506 15.2 56.0 4.5 46.0
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Standard: FCC 15.207 Line: N
Test item: Conducted Emission Power: AC 120V/60Hz
Model Number: BTV4 Temp.("C Hum.(%RH): 18(°C)/50%RH
Mode: 2 Date: 2014/07/10
Test By: Fly Lu
Description: N line
dBuv < Mir : 510,00 kHz 40.3 dBuv
80
70
\
60 \ ap
\

50

40

* ” A
* U T (N mwﬁh‘

10

-
{:

=
:j—?:—;
>
=

tﬂm‘h!\)\; e )
v ||J1I' T Vo

MHz

Frequency QP(dBuv) Ave.( dBuV)
(MHz) Level Limit Level Limit
0.154 25.6 65.8 10.3 55.8
0.194 23.9 63.9 8.0 53.9
0.226 244 62.6 8.5 52.6
0.342 27.0 59.2 10.7 49.2
0.510 31.8 56.0 14.7 46.0
0.996 211 56.0 6.7 46.0
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7.1.

7.2

Radiated Interference Measurement

Limit

According to §15.209(a), except as provided elsewhere in this subpart, the emissions from an intentional radiator

shall not exceed the field strength levels specified in the following table:

Frequency Field Strength Measurement Distance
(MHz) (uV/m at 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

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections

15.231 and 15.241.

Test Instruments

3 Meter Chamber
Equipment Manufacturer Model Number Number Cal. Date Remark

Loop Antenna Schwarzbeck FMZB1516 SB3345 01/22/2014 “
Horn Antenna Amplifier Research AT4560 SB3450/01 05/16/2014 M
Amplifier(18-40GHz) R&S SB3435/02 05/16/2014 M
Amplifier(1-18GHz) R&S SB3435/01 01/22/2014 “
Horn Antenna R&S HF907 SB8501/01 05/13/2014 )
Bilog Antenna Schwarzbeck VULB9163 SB8501/04 01/20/2014 “
EMI Test Receiver R&S ESU40 SB85001/09 05/16/2014 “
EMI Test Receiver R&S ESIB26 SB3253 01/22/2014 “
Test Software R&S ESK1 N/A N/A “
Test Software R&S EMC32 N/A N/A “

Remark: (1) Calibration period 1 year.
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7.3.

Setup
Below 1GHz
Semi-Anechoic Chamber T e

imtodm

l Antenn@ ‘
EUT i
[l HH

1 ]
T I M H A
80 cm
Turntable -

‘g (Sround Plane

Measurement

Tl
Instrument Smm oyo | |[Controlle

L |

Control Roeom

Above 1GHz
[ VWWWYVVWYWWYWWYVWWYWWWWVWVYYWVWVVVVY
Semi-Anechoic Chamber T ___IF

Imtodgm

Antenna
IAE I EUT l |

[ ]
T — 3M
80 cm

Turntable

| ‘—p  Ground Plane

Measurement [
Above 1GHz °"|‘IFJ Instrument | T ogo m—

L ]

Control Room
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7.4.

Test Procedure

Final radiation measurements were made on a three-meter, Semi Anechoic Chamber. The EUT system was placed
on a nonconductive turntable which is 0.8 meters height, top surface 1.0 x 1.5 meter. The spectrum was examined
from 250 MHz to 2.5 GHz in order to cover the whole spectrum below 10th harmonic which could generate from the
EUT. During the test, EUT was set to transmit continuously & Measurements spectrum range from 9 kHz to 26.5
GHz is investigated.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection measurements or
120 kHz for quasi-peak detection measurements. Peak detection is used unless otherwise noted as quasi-peak.
For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, and then the video bandwidth is set to 1
MHz for peak measurements and 10 Hz for average measurements.

A nonconductive material surrounded the EUT to supporting the EUT for standing on tree orthogonal planes. At
each condition, the EUT was rotated 360 degrees, and the antenna was raised and lowered from one to four meters
to find the maximum emission levels. Measurements were taken using both horizontal and vertical antenna
polarization.

Biconilog Antenna (mode VULB9163) at 3 Meter and Horn antenna was used in frequencies 1 — 18 GHz at a
distance of 3 meter while 18-40GHz at distance of 1 meter. All test results were extrapolated to equivalent signal at
3 meters utilizing an inverse linear distance extrapolation Factor (20dB/decade).

For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than average limit (that
means the emission 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.

Appropriate preamplifiers were used for improving sensitivity and precautions were taken to avoid overloading or
desensitizing the spectrum analyzer. No post — detector video filters were used in the test.

The spectrum analyzer’s 6 dB bandwidth was set to 1 MHz, and the analyzer was operated in the peak detection
mode, for frequencies both below and up 1 GHz. The average levels were obtained by subtracting the duty cycle
correction factor from the peak readings.

The following procedures were used to convert the emission levels measured in decibels referenced to 1 microvolt
(dBuV) into field intensity in micro volts pre meter (uV/m).

The actual field intensity in decibels referenced to 1 microvolt in to field intensity in micro colts per meter (dBuV/m).

The actual field is intensity in referenced to 1 microvolt per meter (dBuV/m) is determined by algebraically adding
the measured reading in dBuV, the antenna factor (dB), and cable loss (dB) and Subtracting the gain of preamplifier
(dB) is auto calculate in spectrum analyzer.
(1) Amplitude (dBuV/m) = FI (dBuV) +AF (dBuV) +CL (dBuV)-Gain (dB)
Fl= Reading of the field intensity.
AF= Antenna factor.
CL= Cabile loss.
P.S Amplitude is auto calculate in spectrum analyzer.
(2) Actual Amplitude (dBuV/m) = Amplitude (dBuV)-Dis(dB)
The FCC specified emission limits were calculated according the EUT operating frequency and by following
linear interpolation equations:
(a) For fundamental frequency : Transmitter Output < +30dBm
(b) For spurious frequency : Spurious emission limits = fundamental emission limit /10
Data of measurement within this frequency range without mark 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.

Page 18 of 40



mtl A Test Lab Techno Corp.

N Report Number .1408FR11-02

7.5. Test Result

Below 1GHz

Standard: FCC Part 15C Test Distance: 3m

Test item: Radiated Emission Power: DC 3.7V

Model Number: BTV4 Temp.(C YHum.(%RH): 26(°C)/60%RH

Mode: Mode 1 Date: 2014/07/23

Channel 2480MHz Test By: Fly Lu

Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.
(MHz) (dBuV) (dB/m) (dB (dBuV/m) (dB) H/V
39.991 3.9 13.0 16.9 40.0 23.1 QP H
90.237 6.3 13.0 19.3 435 24.2 QP H
104.593 14 14.5 15.9 435 27.6 QP H
238.938 5.1 13.0 18.1 46.0 27.9 QP H
415.09 438 17.6 224 46.0 23.6 QP H
764.775 7.9 22.4 30.3 46.0 15.7 QP H
45.523 43 14.4 18.7 40.0 21.3 QP \Y
54.056 3.9 14.1 18.0 40.0 22.0 QP \Y
89.267 9.4 1.4 20.8 435 22.7 QP \Y
173.756 4.4 10.5 14.9 435 28.6 QP \Y
316.056 6.2 15.2 214 46.0 246 QP \
641.197 7.0 21.6 28.6 46.0 17.4 QP \
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Standard: FCC Part 15C Test Distance: 3m

Test item: Radiated Emission Power: DC 3.7V

Model Number: BTV4 Temp.(C YHum.(%RH): 26(°C)/60%RH

Mode: Mode 2 Date: 2014/07/23

Channel 2440MHz Test By: Fly Lu

Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.
(MHz) (dBuV) (dB/m) (dB (dBuV/m) (dB) H/V
146.40 2.81 13.07 15.88 435 27.62 QP H
458.04 6.51 12.53 19.04 435 24.46 QP H
192.96 6.41 11.51 17.92 435 25.58 QP H
204.60 4.44 12.44 16.88 435 26.62 QP H
536.34 1.64 21.08 22.72 46.0 23.28 QP H
668.26 2.17 22.93 25.10 46.0 20.90 QP H
37.76 8.41 16.41 24 .82 40.0 15.18 QP \
109.54 6.63 13.70 20.33 435 23.17 QP \Y
131.85 2.71 14.24 16.95 435 26.55 QP \Y
165.80 8.10 1217 20.27 435 23.23 QP \Y
173.56 6.97 11.71 18.68 435 24.82 QP \
251.16 3.30 15.14 18.44 46.0 27.56 QP \

Note: No emission found between lowest internal used/generated frequencies to 30MHz (9 kHz~30MHz).
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Above 1GHz
Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 3.7V
Model Number: BTV4 Temp.(C YHum.(%RH): 26(°C)/60%RH
Mode: Mode 1 Date: 2014/07/23
Test By: Fly Lu
Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB) H/V
1227.799 50.5 -16.6 33.9 74 40.1 peak H
1634.101 49.7 -14.0 35.7 74 38.3 peak H
2521.501 51.7 -11.5 40.2 74 33.8 peak H
4320.1 48.8 -5.7 431 74 30.9 peak H
7488.899 52.1 -2.0 50.1 74 23.9 peak H
13974.4 51.3 43 55.6 74 18.4 peak H
1273.7 51.2 -16.5 347 74 39.3 peak \
19231 50.3 -13.5 36.8 74 37.2 peak \Y
2737.399 49.5 -10.2 39.3 74 34.7 peak \Y
4119.5 50.7 -6.5 44.2 74 29.8 peak \Y
5617.2 50.7 -4.0 46.7 74 27.3 peak \Y
8524.2 51.2 -0.8 50.4 74 23.6 peak \
Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 3.7V
Model Number: BTV4 Temp.(C YHum.(%RH): 26(°C)/60%RH
Mode: Mode 2 Date: 2014/07/23
Frequency: 2402 MHz Test By: Fly Lu
Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.
(MHz) (dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB) H/V
4804 26.6 5.8 34.4 74.0 39.6 peak H
7206 34.0 6.8 40.8 74.0 33.2 peak H
4804 29.2 5.8 35.0 74.0 39.0 peak
7206 32.9 6.8 39.7 74.0 34.3 peak
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Standard: FCC Part 15C Test Distance: 3m

Test item: Radiated Emission Power: DC 3.7V

Model Number: BTV4 Temp.(C YHum.(%RH): 26(°C)/60%RH

Mode: Mode 2 Date: 2014/07/23

Frequency: 2440 MHz Test By: Fly Lu

Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.

(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB) H/V
4882 28.5 5.9 34.4 74.0 39.6 peak H
7323 34.1 6.8 40.9 74.0 33.1 peak H
4882 37.6 5.9 43.5 74.0 30.5 peak
7323 33.5 6.8 40.3 74.0 33.7 peak

Standard: FCC Part 15C Test Distance: 3m

Test item: Radiated Emission Power: DC 3.7V

Model Number: BTV4 Temp.(C YHum.(%RH): 26(°C)/60%RH

Mode: Mode 2 Date: 2014/07/23

Frequency: 2480 MHz Test By: Fly Lu

Frequency Reading Correct Factor Result Limit Margin Remark Ant.Polar.

(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB) H/V
4960 28.8 5.9 347 74.0 39.3 peak H
7440 33.3 6.8 40.1 74.0 33.9 peak H
4960 294 5.9 35.3 74.0 38.7 peak
7440 33.6 6.8 40.4 74.0 33.6 peak \Y
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8.2.

8.3.

8.4.

20dB RF Bandwidth Measurement
Limit
N/A

Test Setup

Spectrum Analyzer

T

O
RF Cable
EUT
Test Instruments
Equipment Manufacturer Model Number Serial Number Cal. Date Remark
Signal Analyzer Agilent N9020A MY53420615 12/19/2013 M

Remark: (1) Calibration period 1 year.

Test Procedure

20dB RF Bandwidth

Testing must be done according to this procedure, FCC Public Notice DA 00-705 - Filing and Measurement
Guidelines for Frequency Hopping Spread Spectrum Systems. This is the only method recognized by the FCC. The
RF output port of the Equipment-Under-Test is directly coupled to the input of the EMC analyzer through a
specialized RF connector and a 10dB passive attenuator. A fully charged battery was used for the supply voltage.
The Bluetooth frequency hopping function of the EUT was enabled. The spectrum analyzer used the following
settings:

1. Span = approx. 2 to 3 times the 20dB bandwidth, centered on a hopping frequency

2. RBW = 1% of the 20dB span

3. VBW > RBW

4. Sweep = auto

\

5. Detector function = peak

6. Trace = max hold

The trace was allowed to stabilize. The EUT was transmitting at its maximum data rate. The marker-to-peak
function was used to set the marker to the peak of the emission. The marker-delta function was used to measure
20dB down one side of the emission. The marker-delta function and marker was moved to the other side of the
emission until it was even with the reference marker. The marker-delta reading at this point was the 20dB bandwidth
of the emission.
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8.5. Test Result
Model Number | BTV4
Test Item 6dB RF Bandwidth and 99 % Occupied Bandwidth
Test Mode Mode 2: BLE Link Mode
Date of Test 2014/08/09
Frequency 6dB RF Bandwidth 99 % Occupied Bandwidth Limit
(MHz) (MHz) (MHz) (MHz)
2402 0.6974 1.0276 | -
2440 0.7010 1.0279 | -
2480 0.7019 1.03017 | -
8.6. Test Graphs

i Agilent Spectrum Analyzer - Occupied BW

il RL RF 500  AC [ SENSE:INT] [

A\ ALTGN OFF

[02:58:48 AM Aug 09, 2014

Center Freq 2.40000000 GHz

#FGain:Low

Center Freq: 2.402000000 GHz
—»— Trig: Free Run
#Atten: 30 dB

Ref Offset 0.7 dB
Ref 20.70 dBm

Center 2.402 GHz

#Res BW 100 kHz #VBW 100 kHz

Occupied Bandwidth
1.0276 MHz

6.042 kHz
697.4 kHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Center Freq
2.402000000 GHz

2.57 dBm

[y sTaTus €3 Align Now, All required

Channel 00: 2402 MHz @ GFSK
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i Agilent Spectrum Analyzer - Occupied BW
il RL RF 500 AC [ SENSE:INT] [ Avaien oFF [03:06:29 AM Aug 09, 2014
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 10110
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.7 dB
Ref 20.70 dBm

Center Freq
2.440000000 GHz

Center 2.44 GHz
#Res BW 100 kHz #VBW 100 kHz 300.000 kHz

Auto Man

Occupied Bandwidth Total Power 2.65 dBm
1.0279 MHz Freq Offset

Transmit Freq Error 5.559 kHz OBW Power 99.00 % 0 Hz
x dB Bandwidth 701.0 kHz x dB -6.00 dB

[y staTus €3 Align Now, All required

Channel 19: 2440 MHz @ GFSK

i Agilent Spectrum Analyzer - Occupied BW
il RL RF 500 AC [ SENSE:INT] [ Avaien oFF [03:10:09 AM Aug 09, 2014
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 10110
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.7 dB
Ref 20.70 dBm

Center Freq
2.480000000 GHz

#Res BW 100 kHz #VBW 100 kHz 300.000 kHz
Man

Occupied Bandwidth Total Power 2.50 dBm

1.0301 MHz

Transmit Freq Error 5.852 kHz OBW Power 99.00 %
x dB Bandwidth 701.9 kHz x dB -6.00 dB

[y staTus €3 Align Now, All required

Channel 139: 2480 MHz @ GFSK
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9 Maximum Power Density Measurement

9.1. Limit

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.

9.2. Test Setup

Spectrum Analyzer

T

@)
RF Cable
EUT
9.3. Test Instruments
Equipment Manufacturer Model Number | Serial Number Cal. Date Remark
Signal Analyzer Agilent N9020A MY53420615 12/19/2013 M

Remark: (1) Calibration period 1 year.

9.4. Test Procedure
The EUT was setup to ANSI C63.4, 2009; tested to DTS test procedure of KDB558074D01 for compliance to FCC
47CFR 15.247 requirements.

1. Set analyzer center frequency to DTS channel center frequency.

2. Set the span to 1.5 times the DTS bandwidth.

3. Setthe RBW to: 3 kHz < RBW < 100 kHz.

4. Setthe VBW =3 x RBW.

5. Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.

9. Use the peak marker function to determine the maximum amplitude level within the RBW.

1

0. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
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9.5. Test Result
Model Number | BTV4
Test Item Maximum Power Density
Test Mode Mode 2 BLE Link Mode
Date of Test 08/09/2014 Test Site TEO0S
Fr(el\cjlllj_'ezr;cy Measurement Values (I(;iénni:)
2402 -7.622 <8
2440 -7.620 <8
2480 -7.765 <8
9.6. Test Graphs

i Agilent Spectrum Analyzer - Swept SA

| RL

Center Freq 2.402000000 GHz

RF AC | SENSE:INT]

| /\ALTGN OFF | 03:00:12 AM Aug 09, 2014

Trig: Free Run
#Atten: 34 dB

PNO: Wide ——
IFGain:Low

Avg Type: Log-Pwr
Avg|Hold: 100/100

Ref Offset 0.7 dB
Ref 20.00 dBm

P

rll
<
ol

R

y

LT
TSI
T

T

#VBW 100 kHz

INEEREAEEN
ElE=YENEEE

Mkr1 2.401 973 1 GHz
-7.622 dBm

HIPSENEEED

Span 3.000 MHz
Sweep 1.113 ms (8351 pts)

Channel 00: 2402 MH
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i Agilent Spectrum Analyzer - Swept SA
RF 500  AC | SENSE:INT| | /MALIGN OFF
q 2.440000000 GHz ) Avg Type: Log-Pwr
PNO: Wide —»— T1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 34 dB

Auto Tune
Ref Offset 0.7 dB
Ref 20.00 dBm

Center Freq

2.440000000 GHz

StartFreq
2.438500000 GHz

Stop Freq
2441500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0Hz

Center 2.440000 GHz Span 3.000 MHz
#Res BW 30 kHz Sweep 1.113 ms (8351 pts)

SENSE:INT| /\ALIGN OFF |D3110124 AM

Avg Type: Log-Pwr
PNO: Wide ~»— T1rig: FreeRun Avg|Hold: 100100
IFGain:Low #Atten: 34 dB

Auto Tune
Ref Offset 0.7 dB
Ref 20.00 dBm

Center Freq
2.480000000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.481500000 GHz

CF Step
300.000 kHz

Freq Offset
0Hz

Span 3.000 MHz
#VBW 100 kHz Sweep 1.113 ms (8351 pts)

[ sTatus €3 Align Now, Al required

Channel 39: 2480 MHz @ GFSK
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10

10.1.

10.2.

10.3.

10.4.

Out of Band Conducted Emissions Measurement
Limit

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

Test Setup

Spectrum Analyzer

J E
O
—
RF Cable
EUT
Test Instruments
Equipment Manufacturer Model Number Serial Number Cal. Date Remark
Signal Analyzer Agilent N9020A MY53420615 12/19/2013 o

Remark: (1) Calibration period 1 year.

Test Procedure

Testing must be done according to this procedure, FCC Public Notice DA 00-705 - Filing and Measurement
Guidelines for Frequency Hopping Spread Spectrum Systems. This is the only method recognized by the FCC. In
any 100 kHz bandwidth outside the EUT pass band, the RF power produced by the modulation products of the
spreading sequence, the information sequence, and the carrier frequency shall be at least 20 dB below that of the
maximum in-band 100 kHz emission, antenna output of the EUT was coupled directly to spectrum analyzer; if an
external attenuator and/or cable was used, these losses are compensated for with the analyzer OFFSET function.
All other types of emissions from the EUT shall meet the general limits for radiated frequencies outside the pass
band. The test was performed at 3 channels (Channel 0, 19, 39)
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10.5. Test Graphs

SENSE:INT| /\ALIGN OFF |D3ID4116 AM
Avg Type: Log-Pwr
PNO: Wide ~»— T1rig: FreeRun Avg|Hold: 100100
IFGain:Low #Atten: 30 dB

Auto Tune
Ref Offset 0.7 dB
Ref 20.00 dBm

Center Freq

2.402000000 GHz

StartFreq
2.400500000 GHz

Stop Freq
2.403500000 GHz

CF Step
300.000 kHz

Freq Offset
0Hz

Span 3.000 MHz
Sweep 1.000 ms (1001 pts)

i Agilent Spectrum Analyzer - Swept SA

1 RL RF [s00 ac | | SENSE:INT] | A\ALIGN OFF

Center Freq 13.265000000 GHz , Avg Type: Log-Pwr
PNO: Close —»— Trig: FreeRun Avg|Hold: 71/100
IFGain:Low #Atten: 30 dB

Auto Tune
Ref Offset 0.7 dB
Ref 20.00 dBm

Center Freq
13.265000000 GHz

StartFreq
30.000000 MHz

Stop Freq
26.500000000 GHz

Stop 26.50 GHz CF Step
Sweep 86.07 ms (1001 pts)

MKR| MODE TRC| SCL X FUNCTION | FUNCTION WIDTH FUNCTION VALUE

Y
gl N [1[f] 2412 GHz] 4564dBm| | 000 00000000 ]
2 25201 GHz| 47329dBm| [ | ]
- ]

Freq Offset
0 Hz

= OoOWO~NDO AL

o | sy

[y staTus € Align Now, All required

=
w
[n]

Channel 00: 2402 MHz @ GFSK
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i Agilent Spectrum Analyzer - Swept SA

L SENSE:INT| /\ALIGN OFF |D3101 :50 AM
Avg Type: Log-Pwr

PNO: Wide ~#— 1Tig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Auto Tune
Mkr2 2.398 708 GHz
Ref 20,00 dBm -58.608 dBm

Center Freq
2.400000000 GHz

StartFreq
2.395000000 GHz

Stop Freq
2.405000000 GHz

Span 10.00 MHz CF Step
#VBW 300 kHz Sweep 1.000 ms {5001 pts) 1.000000 MHz

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE

gl N [1[f] 2402270 GHz] 4 4su #8m|l [ ]
ol N [ 1[f| 2.398 708 GHz 58608dBm| [ [ |
3 | I N A R A R

Freq Offset
0Hz

SENSE:INT] | /MALIGN OFF |03:08:33 aM

Avg Type: Log-Pwr
PNO: Wide —»— 1Tig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.439 994 GHzJREEEAT
Ref Offset 0.7 dB
RZf 25.%0 dBm 4141 dBm

Center Freq
2.440000000 GHz

StartFreq
2.438500000 GHz

Stop Freq
2.441500000 GHz

CF Step
300.000 kHz
Man

Freq Offset
0 Hz

#VBW 300 kHz Sweep 1.000 ms (.1 001 pts)
[y staTus € Align Now, All required

Channel 19: 2440 MHz @ GFSK
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i Agilent Spectrum Analyzer - Swept 5A

L SENSE:INT| /\ALIGN OFF |D3108154 AM
Avg Type: Log-Pwr

PNO: Close ~—»— 1rig: FreeRun Avg|Hold: 70/100

IFGain:Low #Atten: 30 dB

Auto Tune
Mkr2 26.332 GHz
Ref 20,00 dBm -47.121 dBm

Center Freq
13.265000000 GHz

StartFreq
30.000000 MHz

Stop Freq
26.500000000 GHz

Stop 26.50 GHz CF Step
UL F nER DDA N3] | 2.647000000 GHz
Auto Man

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE
1 IIIIII]_!EEEIE -3 992 d8m| | 0000 00000O0O0O]
Jl N [ 1] f] 26332 GHz| 47121dBm| | 00000 00|
sy ] Freq Offset
0Hz

SENSE:INT] | /MALIGN OFF [03:11:08 AM

Avg Type: Log-Pwr
PNO: Wide —»— 1Tig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.479 997 GHzJ AT
Ref Offset 0.7 dB
RZf 25.%0 dBm 4971 dBm

Center Freq
2.480000000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.481500000 GHz

CF Step
300.000 kHz
Man

Freq Offset
0 Hz

#VBW 300 kHz Sweep 1.000 ms (.1 001 pts)
[y staTus € Align Now, All required

Channel 39: 2480 MHz @ GFSK
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n Agilent Spectrum Analyzer Swept SA E‘@@
L | E | SENSE:INT| /\ALIGN OFF |D31]1 :30 AM Ay
Avg Type: Log-Pwr
PNO: Close ~—»— 1rig: FreeRun Avg|Hold: 71/100
IFGain:Low #Atten: 30 dB

Auto Tune

Ref Offset0.7 dB
Ref 20.00 dBm

Center Freq
13.265000000 GHz

StartFreq
30.000000 MHz

Stop Freq
26.500000000 GHz

Stop 26.50 GHz CF Step
UL F nER DDA N3] | 2.647000000 GHz
Auto Man

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =

gl N [1[f] 2492 GHe| -418? dBm| |
ol N [ 1[f| 24.846 GHz -47.001 dBm —
I Freq Offset

N
_ 0 Hz
| ] 2

-
SO~ AW

Channel 39: 2480 MHz @ GFSK

| SENSE:INT] | /MALIGN OFF [03:10:53 AM Aug 09, 2014
Avg Type: Log-Pwr
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Auto Tune
Ref Offset 0.7 dB
Ref 20.00 dBm

Center Freq
2.483500000 GHz

StartFreq

. ﬂl-lﬂ-------- el
'---IH---=--

Stop Freq

% I N N L Mt B Aot eSO MERR | 2<c°o0 cH:
B I N N N N NN

Span 10.00 MHz CF Step
#/BW 300 kHz Sweep 1.000 ms (5001 pts) 1.000000 MHz

MKR MODE TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTIONVALUE -
1 INEKEEE 2 480 016 GHz 4. 380 d8m| [ @000 @000
Pl N [ 1] 2.485 664 GHz $9192dBm| | 00000
3 | N A A Freq Offset
Yy 0 Hz

[y staTus € Align Now, All required

Channel 39: 2480 MHz @ GFSK
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11 Band Edges Measurement
11.1. Limit

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

11.2. Test Setup

< 3m > Spectrum Analyzer
EUT 7
] Q ©

A . *
i RF Cable

vy | |

! .

Preamplifier -

11.3. Test Instruments
3 Meter Chamber
Equipment Manufacturer Model Number Number Cal. Date Remark

Loop Antenna Schwarzbeck FMZB1516 SB3345 01/22/2014 “
Horn Antenna Amplifier Research AT4560 SB3450/01 05/16/2014 M
Amplifier(18-40GHz) R&S SB3435/02 05/16/2014 M
Amplifier(1-18GHz) R&S SB3435/01 01/22/2014 M
Horn Antenna R&S HF907 SB8501/01 05/13/2014 )
Bilog Antenna Schwarzbeck VULB9163 SB8501/04 01/20/2014 )
EMI Test Receiver R&S ESU40 SB85001/09 05/16/2014 “
EMI Test Receiver R&S ESIB26 SB3253 01/22/2014 “
Test Software R&S ESK1 N/A N/A “
Test Software R&S EMC32 N/A N/A “

Remark: (1) Calibration period 1 year.
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Test Procedure

Testing must be done according to this procedure, KDB558074D01 - Guidance for Performing Compliance
Measurements on Digital Transmission Systems (DTS) Operating Under §15.247.This is a method recognized by
the FCC. The emissions on the harmonics frequencies, the limits, and the margin of compliance are presented.
These tests were made when the transmitter was in full radiated power. The additional test was performed to show
compliance with the requirement at the band-edge frequency 2483.5 MHz and up to 2500 MHz and at 2390.0 MHz
The transmitter was configured with the worst case antenna and setup to transmit at the highest channel. Then the
field strength was measured at 2483.5 MHz

The transmitter was then configured with the worst case antenna and setup to transmit at the lowest channel. Then
the field strength was measured at 2390.0 MHz.

For measurements the resolution bandwidth is set to 1 MHz, and then the video bandwidth is set to 1 MHz for peak
measurements and 10 Hz for average measurements.
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11.5. Test Result

Standard: FCC Part 15C Test Distance: 3m

Test item: Radiated Emission Power: DC 3.7V
Model Number: BTV4 Temp.(C YHum.(%RH): 26(°C)/60%RH
Mode: Mode 2 Date: 2014/07/23
Frequency: 2402 MHz Test By:

Ant.Polar.: Horizontal

FCC Electric Field Strength 2.4GHz Bandedge-PK

80T
+ FCC 15.247 PK

70T

60T
+ FCC 15.247 AV

50T

Level in dBuV/

40t

30T

20 } } } } } } } i
2310 2320 2340 2360 2380 2390
Frequency in MHz
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Standard: FCC Part 15C Test Distance: 3m

Test item: Radiated Emission Power: DC 3.7V
Model Number: BTV4 Temp.(C YHum.(%RH): 26(°C)/60%RH
Mode: Mode 2 Date: 2014/07/23
Frequency: 2402 MHz Test By:

Ant.Polar.: Vertical

FCC Electric Field Strength 2.4GHz Bandedge-PK

80T
+ FCC_15.247 PK

70T

+ FCC 15.247 AV

Level in dBuV/

2310 2320 2340 2360 2380 2390
Frequency in MHz

Page 37 of 40



7\

(\9“ A Test Lab Techno Corp.

Report Number .1408FR11-02

Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 3.7V
Model Number: BTV4 Temp.(C YHum.(%RH): 26(°C)/60%RH
Mode: Mode 2 Date: 2014/07/23
Frequency: 2480 MHz Test By:
Ant.Polar.: Horizontal
FCC Electric Field Strength 2.4GHz Bandedge-PK
90T
SOW
= FCC 15.247 PK
70T h
601
g | I FCC_15. 247 AV
£ ‘
o) i
2 50 7 W
40+ 2. 483500000 GHz
| Lm 25. 830 dBuV/m
30T ’MH l l
1 Y “ 4 W Hiskegoblbbose o mwu ol wﬂw " MMM st
20 I I f f |
2480 2485 2490 2495 2500

Frequency in MHz
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Standard: FCC Part 15C Test Distance: 3m

Test item: Radiated Emission Power: DC 3.7V
Model Number: BTV4 Temp.(C YHum.(%RH): 26(°C)/60%RH
Mode: Mode 2 Date: 2014/07/23
Frequency: 2480 MHz Test By:

Ant.Polar.: Vertical

FCC Electric Field Strength 2.4GHz Bandedge-PK

1 “1 FCC 15.247 PK

1 i FCC 15.247 AV
50T
i M

401 2. 483500000 Gz
1§ .L“ 24.680 dB 1 V/m

Level in dBuV

30T

W"”MM o, 2 uwwm b ﬂwmw it anw m11\»WwﬂwlmuunuwmwwWmﬂunhMmwwwmuﬂiﬂwhlmlwvtwwwMWWMWMWWWW%
20 ‘ ‘ ‘ ‘

T T T 1
2480 2485 2490 2495 2500
Frequency in MHz
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12 Antenna Measurement

12.1. Limit

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

12.2. Antenna Connector Construction

The antenna used in this product is internal PCB antenna. And the maximum Gain of this antenna is 0.0 dBi.
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