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1.1

1.2.

General Information

Summary of Test Result

Standard
Item Result Remark
FCC 15.207&FCC15.247
15.207 AC Power Conducted Emission NA DC power supply only
15.247(b)(1) Max. Output Power PASS | -
15.247(c) Transmitter Radiated Emissions PASS | -
15.247(a)(1) 20dB RF Bandwidth PASS | = -
15.247(a)(1)(iii) Carrier Frequency Separation PASS | = -
15.247(a)(1)(iii) Number of Hopping PASS | = -
15.247(a)(1)(iii) Time of Occupancy (Dwell Time) PASS | = -
15.247(c) grl:]tiso;‘icE)sr?nd Conducted Spurious pass | 0 o
15.247(c) Band Edge Measurement PASS | = -
15.247(c) Occupied Bandwidth Measurement PASS | -
15.203 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 Item Frequency Range Uncertainty (dB)
Conducted Emission 9kHz ~ 30MHz +2.02
Horizontal +3.98
30MHz ~ 1000MHz

Vertical + 3.62
Horizontal +3.11

Radiated Emission 1000MHz ~ 18000MHz
Vertical + 3.07
Horizontal + 3.66

18000MHz ~ 40000MHz
Vertical + 3.54

Page 6 of 61




gE(Vﬁ\?ll:l A Test Lab Techno Corp.

Report Number : 1405FR11

EUT Description

Product Bluetooth Car Kit
Trade Name NA
Model Number BTC1

Guoguang Electric Co.,Ltd

Applicant
PP 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 2AAP800006

Frequency Range

2402 ~ 2480 MHz

Modulation Type

GFSK for 1Mbps

1/4-DQPSK for 2Mbps

8DPSK for 3Mbps
Antenna Type Monopole
Antenna Gain 0dBi

RF Output Power
(Conducted)

GFSK for 1Mbps 8.832 dBm/ 7.642 mwW

/4-DQPSK for 2Mbps 7.461 dBm/ 5.573 mw
7.487 dBm/

8DPSK for 3Mbps 5.606 mwW

20dB Bandwidth

GFSK: 0.874MHz
8DPSK: 1.147MHz

Page 7 of 61




gE(Vﬁ\?ll:l A Test Lab Techno Corp.

Report Number : 1405FR11

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 Operation Mode

Mode 2: GFSK Link Mode

Mode 3: 1/4-DQPSK Link Mode

Mode 4: 8DPSK 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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3.2. Configuration of Test System Details

A
Battery 12V
EUT
Signal Cable Type Signal Cable Description
A |DC Power Cable Non-Shielded, 1.0 m
3.3. Test Site Environment

Items 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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4.2.

4.3.

4.4.

Maximum Conducted Output Power Measurement
Limit

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 non-overlapping
hopping channels < 1 watt.

Test Setup

EUT Power Power
Sensor Meter

Test Instruments

Equipment Manufacturer Model Number Serial Number Cal. Date Remark
Single Channel PK Agilent N1911A MY45101619 12/19/2013 @
Power Sensor
Wideband Power Meter Agilent N1921A MY45241957 12/19/2013 @
Test Site ATL TEO2 TEO2 NCR. | -

Remark: (1) Calibration period 1 year. (2) Calibration period 2 years.
NOTE: N.C.R. = No Calibration Request.

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. 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.

Use a direct connection between the antenna port of transmitter and the power sensor, for prevent the power
sensor input attenuation 40-50 dB. Set the RBW Bandwidth of the emission or use a channel power meter mode.
For antennas with gains of 6 dBi or less, maximum allowed transmitter output is 1 watt (+30 dBm). For antennas
with gains greater than 6 dBi, transmitter output level must be decreased by an amount equal to (GAIN - 6)/3 dBm.
The antenna port of the EUT was connected to the input of a power sensor. Power was read directly and cable loss
correction was added to the reading to obtain power at the EUT antenna terminals.
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45. Test Result

Model Number | BTC1
Test Item Maximum Conducted Output Power
Test Mode Mode 2: GFSK Link Mode
Date of Test 2014/04/28
Peak Power imi
DH1 5.938 3.925
2402 DH3 5.787 3.791
DH5 5.818 3.8177
DH1 7.539 5.674
2441 DH3 7.968 6.264 <1000
DH5 7.537 5.671
DH1 8.439 6.981
2480 DH3 8.832 7.642
DH5 8.667 7.357

Model Number | BTC1
Test Item Maximum Conducted Output Power
Test Mode Mode 3: T1/4- DQPS Mode
Date of Test 2014/04/28
Peak Power imi
F"(el\(jltljﬂezl;cy Packet Type (dBm) (mw) (I;TI:\T/]\I/t)
DH1 4.295 2.688
2402 DH3 4.828 3.039
DH5 4.609 2.890
DH1 6.384 4.349
2441 DH3 6.552 4.521 <1000
DH5 6.703 4.680
DH1 7.115 5.146
2480 DH3 7.297 5.367
DH5 7.461 5.573
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Model Number

BTC1

Test Item Maximum Conducted Output Power
Test Mode Mode 4: 8DPSK Link Mode
Date of Test 2014/04/28
Peak Power imi
Ff‘(*&tir)lcy Packet Type (dBm) (mw) (I;‘rl:;r/]\llt)
DH1 4.243 2.656
2402 DH3 4.810 3.027
DH5 4.634 2.907
DH1 6.339 4.304
2441 DH3 6.731 4.711 <1000
DH5 6.386 4.351
DH1 7.096 5.124
2480 DH3 7.115 5.146
DH5 7.487 5.606
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5.2.

5.3.

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 Serial Number Cal. Date Remark
Test Receiver R&S ESCI 100367 06/06/2013 @
LISN R&S ENV216 101040 03/04/2014 @
LISN R&S ENV216 101041 03/04/2014 @
Test Site ATL TEO5 TEO5 N.C.R. | -

Remark: (1) Calibration period 1 year. (2) Calibration period 2 years.

NOTE: N.C.R. = No Calibration Request.

Test Setup

~=> \/ertical Reference Ground Plane

40 cm—

EUT

AE

()
)

LISN [

L wo0g —

[

LISN

Test Receiver

N —
Oy0

|

> Horizontal Ground Reference Plane <=
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5.4.

5.5.

Test Procedure

The power line conducted emission measurements were performed in a shielded enclosure. The EUT was
assembled on a wooden table which is 80 centimeters high, was placed 40 centimeters from the back wall and at
least 1 meter from the sidewall.

Power was fed to the EUT from the public utility power grid through a line filter and EMCO Model 3162/2 SH Line
Impedance Stabilization Networks (LISN). The LISN housing, measuring instrumentation case, ground plane, etc.,
were electrically bonded together at the same RF potential. The Spectrum analyzer was connected to the AC line
through an isolation transformer. The 50-ohm output of the LISN was connected to the spectrum analyzer directly.
Conducted emission levels were in the CISPR quasi-peak detection mode. The analyzer's 6 dB bandwidth was set
to 9 KHz. No post-detector video filter was used.

The spectrum was scanned from 150 KHz to 30 MHz. The physical arrangement of the test system and associated
cabling was varied (within the scope of arrangements likely to be encountered in actual use) to determine the effect
on the unit's emanations in amplitude and frequency. All spurious emission frequencies were observed. The highest
emission amplitudes relative to the appropriate limit were measured and have been recorded in paragraph 4.1.

Test Result
Not applicable, EUT was battery operated only.
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6 Radiated Interference Measurement
6.1. 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) (MV/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.

6.2. Test Instruments

3 Meter Chamber (966-A)

Equipment Manufacturer Model Number | Serial Number Cal. Date Remark
RF Pre-selector Agilent N9039A MY46520256 01/21/2014 @
Spectrum Analyzer Agilent E4446A MY46180578 01/21/2014 @
Pre Amplifier Agilent 8449B 3008A02237 02/21/2014 @
Pre Amplifier Agilent 8447D 2944A10961 02/21/2014 @
Broadband Antenna SCHWARZBECK o)
(30MHZz~1GH2) MESS-ELEKTRONIK VULB9163 9163-270 07/01/2013
Horn Antenna SCHWARZBECK )
(1~18GHz) MESS-ELEKTRONIK BBHA9120D 9120D-550 06/10/2013
Horn Antenna SCHWARZBECK @
(18~40GHz2) MESS-ELEKTRONIK BBHA9170 9170-320 06/13/2013
COM-POWER @
Loop Antenna CORPORATION AL-130 121014 08/14/2013
Test Site ATL TEO1 888001 08/28/2013 @
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3 Meter Chamber (966-B)

Equipment Manufacturer Model Number | Serial Number Cal. Date Remark
Spectrum Analyzer Agilent E4445A MY46181986 05/10/2013 @
Amplifier Mini-Circuits ZKL-1R5+ 072010 05/29/2013 @
Amplifier Mini-Circuits ZVA-213-S+ 467900926 05/29/2013 @
RF Pre-selector Agilent N9039A MY46520255 01/21/2014 @
Double-Ridged i )
Waveguide Horn ETS-Lindgren 3117 00128055 08/24/2013
Trilog-Broadband Schwarzbeck (1)
A rtonna Mose-Elektronik SBAC VULB 9168-419 05/10/2013
COM-POWER @
Loop Antenna CORPORATION AL-130 121014 08/14/2013
Test Site ATL TEO9 TE09 05/10/2013 @

Remark: (1) Calibration period 1 year. (2) Calibration period 2 years. (3) Calibration period 3 years.
NOTE: N.C.R. = No Calibration Request.
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6.3. Setup
Below 1GHz
Semi-Anechoic Chamber T e,

Imtogm
1 Antenna ‘
IAEl EUT e v .
T [ ] I A
80 cm - M -
Turntable -

‘p-  (5round Plane

Measurement Tl mmm

Instrument ‘H‘ oyo | |[Controlle

[ |

Control Room

Above 1GHz
[ VWWWWIWVWWWYWWWWVVWVVVVVVYWVVVVVVY
Semi-Anechoic Chamber T 7_Iﬁ
imto4dm
l Antenna

| ‘=t GroundPlane

Measurement waslmmm
Above 1GHz °"|‘IFJ Instrument | I ogso W

L ]

Control Room
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6.4.

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.

SCHWARZBECK MESS-ELEKTRONIK Biconilog Antenna (mode VULB9163) at 3 Meter and the SCHWARZBECK
Double Ridged Guide Antenna (model BBHA9120D&9170) was used in frequencies 1 — 26.5 GHz at a 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= Cable 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:
(@) 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.
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6.5. Test Result

Below 1GHz

Standard: FCC Part 15C Test Distance: 3m

Test item: Radiated Emission Power: DC 12V

Model Number: BTC1 Temp.('C)/Hum.(%RH): 26(°C)/60%RH

Mode: Mode 2 Date: 2014/04/22

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 43.5 24.46 QP H
192.96 6.41 11.51 17.92 43.5 25.58 QP H
204.60 4.44 12.44 16.88 43.5 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 \%
131.85 2.71 14.24 16.95 435 26.55 QP \%
165.80 8.10 12.17 20.27 435 23.23 QP \%
173.56 6.97 11.71 18.68 43.5 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 12V

Model Number: BTC1 Temp.('C)/Hum.(%RH): 26(°C)/60%RH

Mode: Mode 2 Date: 2014/04/22

Frequency: 2402 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
4804 48.4 5.8 54.2 74.0 19.8 peak H
4804 39.0 5.8 44.8 54.0 9.2 Average H
7206 41.6 6.8 48.4 74.0 25.6 peak H
7206 30.0 6.8 36.8 54.0 17.2 Average H
4804 47.9 5.8 53.7 74.0 20.3 peak \%
4804 39.0 5.8 44.8 54.0 9. Average \%
7206 38.4 6.8 45.2 74.0 28.8 peak \%
7206 28.9 6.8 35.7 54.0 18.3 Average \%

Standard: FCC Part 15C Test Distance: 3m

Test item: Radiated Emission Power: DC 12v

Model Number: BTC1 Temp.(*C)/Hum.(%RH): 26(°C)/60%RH

Mode: Mode 2 Date: 2014/04/22

Frequency: 2441 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 51.5 5.9 57.4 74.0 16.6 peak H
4882 42.2 5.9 48.1 54.0 5.9 Average H
7323 42.9 6.8 49.7 74.0 24.3 peak H
7323 28.7 6.8 35.5 54.0 18.5 Average H
4882 45.2 5.9 51.1 74.0 229 peak \%
4882 35.9 59 41.8 54.0 12.2 Average \%
7323 41.3 6.8 48.1 74.0 25.9 peak \%
7323 29.1 6.8 35.9 54.0 18.1 Average \%
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Standard: FCC Part 15C Test Distance: 3m

Test item: Radiated Emission Power: DC 12V

Model Number: BTC1 Temp.('C)/Hum.(%RH): 26(°C)/60%RH

Mode: Mode 2 Date: 2014/04/22

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 49.6 5.9 55.5 74.0 18.5 peak H
4960 40.3 5.9 46.2 54.0 7.8 Average H
7440 40.6 6.8 47.4 74.0 26.6 peak H
7440 27.1 6.8 33.9 54.0 20.1 Average H
4960 48.2 5.9 54.1 74.0 19.9 peak \%
4960 38.9 5.9 44.8 54.0 9.2 Average \%
7440 38.4 6.8 45.2 74.0 28.8 peak \%
7440 27.7 6.8 345 54.0 195 Average \%

Standard: FCC Part 15C Test Distance: 3m

Test item: Radiated Emission Power: DC 12v

Model Number: BTC1 Temp.(*C)/Hum.(%RH): 26(°C)/60%RH

Mode: Mode 4 Date: 2014/04/22

Frequency: 2402 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
4804 45.3 5.8 51.1 74.0 229 peak H
4804 35.9 5.8 41.7 54.0 12.3 Average H
7206 40.8 6.8 47.6 74.0 26.4 peak H
7206 294 6.8 36.2 54.0 17.8 Average H
4804 44.5 5.8 50.3 74.0 23.7 peak \%
4804 35.1 5.8 40.9 54.0 131 Average \%
7206 37.8 6.8 44.6 74.0 294 peak \%
7206 27.8 6.8 34.6 54.0 194 Average \%

Page 21 of 61



gE(Vﬁ\?ll:l A Test Lab Techno Corp.

Report Number : 1405FR11

Standard: FCC Part 15C Test Distance: 3m

Test item: Radiated Emission Power: DC 12V

Model Number: BTC1 Temp.('C)/Hum.(%RH): 26(°C)/60%RH

Mode: Mode 4 Date: 2014/04/22

Frequency: 2441 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 46.2 5.9 521 74.0 21.9 peak H
4882 36.9 5.9 42.8 54.0 11.2 Average H
7323 42.2 6.8 49.0 74.0 25.0 peak H
7323 28.1 6.8 34.9 54.0 191 Average H
4882 45.2 5.9 51.1 74.0 229 peak \%
4882 35.9 5.9 41.8 54.0 12.2 Average \%
7323 40.1 6.8 46.9 74.0 27.1 peak \Y
7323 28.1 6.8 34.9 54.0 191 Average \%

Standard: FCC Part 15C Test Distance: 3m

Test item: Radiated Emission Power: DC 12v

Model Number: BTC1 Temp.(*C)/Hum.(%RH): 26(°C)/60%RH

Mode: Mode 4 Date: 2014/04/22

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 49.3 5.9 55.2 74.0 18.8 peak H
4960 39.9 5.9 45.8 54.0 8.2 Average H
7440 39.5 6.8 46.3 74.0 27.7 peak H
7440 26.1 6.8 329 54.0 211 Average H
4960 457 5.9 51.6 74.0 224 peak \%
4960 36.4 59 42.3 54.0 11.7 Average \%
7440 375 6.8 44.3 74 29.7 peak \%
7440 27.0 6.8 33.8 54 20.2 Average \%
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7.1.

7.2

7.3.

7.4.

20dB RF Bandwidth Measurement
Limit
N/A

Test Setup

Spectrum Analyzer

m

O
RF Cable
EUT
Test Instruments
Equipment Manufacturer Model Number Serial Number Cal. Date Remark
Spectrum Analyzer Agilent E4445A MY45300744 12/19/2013 @
Test Site ATL TEO2 TEO2 N.CR. [ -

Remark: (1) Calibration period 1 year. (2) Calibration period 2 years.
NOTE: N.C.R. = No Calibration Request.

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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7.5.

Test Result

Model Number

BTC1

Test Item 20dB RF Bandwidth and 99 % Occupied Bandwidth
Test Mode Mode 2: GFSK Link Mode
Date of Test 2014/04/28
Frequency 20dB RF Bandwidth Limit
(MHz) (MHz) (MHz)
2402 ogm4 | -
2441 o889 1 e
2480 089 | e
Model Number | BTC1
Test Item 20dB RF Bandwidth and 99 % Occupied Bandwidth
Test Mode Mode 4: 8DPSK Link Mode
Date of Test 2014/04/28
Frequency 20dB RF Bandwidth Limit
(MHz) (MHz) (MHz)
2402 120 | e
2441 1208 1 e
2480 1200 1 e
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7.6. Test Graphs

Mode 2: GFSK Link Mode

‘Agilent Spectrum Analyzer - Occupied BW.

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz ) TraceiDetector
= Trig: Free Run Avg|Hold:>10110
AFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 1 dB
idiv Ref 11.00 dBm

Clear Write

2402

iCenter 2.402 GHz Span 3 MHz;
HRes BW 30 kHz #/BW 100 kHz Sweep 3.2 msffs=—————"—4

Occupied Bandwidth Total Power 12.4 dBm
840.13 kHz _ sao

Transmit Freq Error 22.997 kHz OBW Power 99.00 %

x dB Bandwidth 874.0 kHz x dB -20.00 dB

EHSE I - 7] 10:04:55 AM Apr 28, 2014
Center Freq: 2.441000000 GHz Radio Std: None
o Trig: Free Run AvglHold:>10/10
HFGain:Low _ #Atten: 20dB Radio Device: BTS

Trace/Detector

Ref Offset 1 dB
Ref 11.00 dBm

Clear Write

2441

Center 2.441 GHz
#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 14.1 dBm
835.03 kHz

Transmit Freq Error 9.747 kHz OBW Power 99.00 %

x dB Bandwidth 868.9 kHz x dB -20.00 dB

STATUS

Agilent Spectrum Analyzer - Gccupied BW.

Center Freq 2.480000000 GHz Center Freq: 2.430000000 GHz
) Trig: FreeRun Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB

Apr28, 2014

1045
Radic Std: None Trace/Detector

Radio Device: BTS

Ref Offset 1 dB
Ref 11.00 dBm

Clear Write
T
Average
R
24
80 Max Hold
eeespscstmeststemsares

Center 2.48 GHz
#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 15.0 dBm
836.84 kHz

Transmit Freq Error 9.590 kHz OBW Power 99.00 %

x dB Bandwidth 838.9 kHz x dB -20.00 dB

STATUS
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Mode 4: 8DPSK Link Mode

Agilent Spectrum Analyzer - Gccupied BW

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Trace/Detector
G Trig: FreeRun Avg|Hold:>10/10
JEE— #FGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 1 dB
div Ref 11.00 dBm

Clear Write

2402

iCenter 2.402 GHz
#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 9.08 dBm
1.1465 MHz

Transmit Freq Error 29.288 kHz OBW Power 99.00 %

x dB Bandwidth 1.205 MHz x dB -20.00 dB

STATUS

Agilent Specirum Analyzes - Gccupied BW.
R ENSEIN - 7] 10:06:15 AM Apr 28, 2014

Center Freq: 2.441000000 GHz Radio Std: None

Ca! Trig: FreeRun Avg|Hold:>10/10

#FGain:Low #Atten: 20 dB

Trace/Detector

Radio Device: BTS

Ref Offset 1 dB
Ref 11.00 dBm

Clear Write

2441

Max Hold
| sezemmeancescesmnssepenansa |

Min Hold
ICenter 2.441 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 msfE====——————

Occupied Bandwidth Total Power 11.4 dBm
1.1452 MHz

Transmit Freq Error 18.444 kHz OBW Power 99.00 %

x dB Bandwidth 1.208 MHz x dB -20.00 dB

STATUS

ALIGN 10:06:28 AM Apr28, 2014
Center Freq; 2480000000 GHz Radio Std: None

&) Trig: Free Run Avg|Hold:>10/10
HFGain:Low #Atten: 20 dB

Trace/Detector

Radio Device: BTS

Ref Offset 1 dB
Ref 11.00 dBm

Clear Write

2480

Max Hold
| sezemmeancescesmnssepenansa |

Min Hold
iCenter 2.48 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 msfE====——————

Occupied Bandwidth Total Power 12.3 dBm
1.1421 MHz
Transmit Freq Error 17.945 kHz OBW Power 99.00 %

x dB Bandwidth 1.207 MHz x dB -20.00 dB

STATUS
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8.2.

8.3.

8.4.

Carrier Frequency Separation Measurement
Limit

Title 47 of the CFR, Part 15 Subpart (c) 15.247(a)(1)(i) requires the measurement of the bandwidth of the
transmission between the -20 dB points on the transmitted spectrum. The results of this test determine the limits for
channel spacing. The channel spacing shall be a minimum of 25 kHz or the 20 dB bandwidth.

Test Setup
Spectrum Analyzer
J E
@)
1 (@)
*
RF Cable
EUT
Test Instruments
Equipment Manufacturer Model Number Serial Number Cal. Date Remark
Spectrum Analyzer Agilent E4445A MY45300744 12/19/2013 @
Test Site ATL TEO2 TEO2 N.CR. [ -

Remark: (1) Calibration period 1 year. (2) Calibration period 2 years.
NOTE: N.C.R. = No Calibration Request.

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. 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 transmitter of the V6 had its hopping function enabled. The following spectrum analyzer settings were
used:

1. Span = wide enough to capture the peaks of two adjacent channels

2. Resolution (or IF) Bandwidth (RBW) =1% of the span

3. Video (or Average) Bandwidth (VBW) =RBW

4. Sweep = auto

5. Detector function = peak

6. Trace = max hold

The trace was allowed to stabilize. The marker-delta function was used to determine the separation between the
peaks of the adjacent channels.
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8.5. Test Result

Model Number | BTC1

Test Item Carrier Frequency Separation
Test Mode Mode 2: GFSK Link Mode
Date of Test 2014/04/28
Frequency Measurement Limit
(MHz) (MHz) (MHz)
2441 1.003 >0.863

8.6. Test Graphs

Mode 2: GFSK Link Mode

I Agilent Spectrum Analyzes - Swept SA

Marker 3 A -1.000000000 MHz Avg Type: Log-Pwr
e Trig: Free Run Avg|Hold:>100/100

Wide Cy)
IFGain:Low Atten: 20 dB

Ref Offset 1dB. AMKr3 -1 OCJ

Ref 11.00 dBm _

)
2y

2441

Span 5.000 MHz|
Sweep 2.533 ms (1001 pts)
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9.1.

9.2.

9.3.

9.4.

Number of Hopping Measurement
Limit

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

Test Setup
Spectrum Analyzer
(_J E
O
—
RF Cable
EUT
Test Instruments
Equipment Manufacturer Model Number Serial Number Cal. Date Remark
Spectrum Analyzer Agilent E4445A MY45300744 12/19/2013 W
Test Site ATL TEO2 TEO2 N.CR. | -

Remark: (1) Calibration period 1 year. (2) Calibration period 2 years.
NOTE: N.C.R. = No Calibration Request.

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. 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 = the frequency band of operation

2. RBW =1% of the span

3. VBW =RBW

4. Sweep = auto

5. Detector function = peak

6. Trace = max hold

The trace was allowed to stabilize.
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9.5. Test Result

Model Number | BTC1

Test Item Number of Hopping
Test Mode Mode 2: GFSK Link Mode
Date of Test 2014/04/28
Frequency Range Measurement Limit
(MHz) (ch) (ch)
2402 - 2480 79 >15

9.6. Test Graphs

Mode 2: GFSK Link Mode

[BE Agilent Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF ALIGN AUTO | 10:42:45 AM Apr28, 2014
A

RFE 500 AC
Marker 2 2.441000000000 GHz ) Avg Type: Log-Pwr
PNO: Fast () 17ig: FreeRun Avg|Hold:>100/100

FGainilow " Atten: 20 dB S e
Mkr2 2.441 000 GHZ]
Ref Offset 1 dB
1L%gBrdiv Ref 11.00 dBm 6.159 dBm

Stop 2.44100 GHz
Sweep 1.000 ms (1001 pts)

MKR_MODE TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE
1 lllnl]— I
A N [41][f[  2441000GHz[  61459dBm[ | T ]

- ]

m =
' I B I g | :
[e] —
3 2 g 8 Ny

Properties»

= =
2 9
I33|

(==
SENSEINT| SOURCE OFF ALLGN AUTO
Avg Type: Log-Pwr
8 Trig: Free Run Avg|Hold:>100/100
|FGain:Low Atten: 20 dB Select Marker

Ref Offset1 dB
1Lo dB/div__ Ref 11.00 dBm
og [

mnnmmmmmmmmmmmm '
JVUVVYVVUVYYL

Stop 2.48350 GHz
Sweep 1.000 ms (1001 pts)

m =2
' I 2 I g | :
[e] —
E] 2 g 8 My

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »
il N [1]7] 2 441 000 0 GHz 6. 045 dBm
2 | N [1]f] 2.480 000 0 GHz 6.254 dBm
. T ] 5
i = Properties>
5 E
o =
7
g More
10 10f2
11 I A ) N A -
s STATUS
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10

10.1.

10.2.

10.3.

10.4.

Time of Occupancy (Dwell Time) Measurement
Limit

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds
multiplied by the number of hopping channels employed.

Test Setup
Spectrum Analyzer
J E
O
—
RF Cable
EUT
Test Instruments
Equipment Manufacturer Model Number Serial Number Cal. Date Remark
Spectrum Analyzer Agilent E4445A MY45300744 12/19/2013 @
Test Site ATL TEO2 TEO2 N.CR. | -

Remark: (1) Calibration period 1 year. (2) Calibration period 2 years.
NOTE: N.C.R. = No Calibration Request.

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. 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 hopping function of the EUT was enabled. The following spectrum analyzer settings were used:

1. Span = zero span, centered on a hopping channel

2. RBW =1 MHz

3. VBW =RBW

4. Sweep = as necessary to capture the entire dwell time per hopping channel

5. Detector function = peak

6. Trace = max hold

The marker-delta function was used to determine the dwell time.
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10.5. Test Result

Model Number | BTC1
Test Item Time of Occupancy (Dwell Time)
Test Mode Mode 2: GFSK Link Mode
Date of Test 2014/04/28

DH1
Length of per burst(ms) 0.439
Number of burst in 5 seconds 50
Cycle Calculate 79CH * 0.4 = 31.6 (sec)
Dwell Times 31.6/5*50*0.439 =138.724
LIMIT(msec) < =400

DH3
Length of per burst(ms) 1.710
Number of burst in 5 seconds 25
Cycle Calculate 79CH * 0.4 = 31.6 (sec)
Dwell Times 31.6/5*25*1.710 =270.180
LIMIT(msec) < =400

DH5
Length of per burst(ms) 2.965
Number of burst in 5 seconds 17
Cycle Calculate 79CH * 0.4 = 31.6 (sec)
Dwell Times 31.6/5*17*2.965 =318.560
LIMIT(msec) < =400
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Model Number | BTC1

Test Item Time of Occupancy (Dwell Time)

Test Mode Mode 4: 8DPSK Link Mode

Date of Test 2014/04/28

DH1

Length of per burst(ms)

0.460

Number of burst in 5 seconds

51

Cycle Calculate

79CH * 0.4 = 31.6 (sec)

Dwell Times 31.6/5*51*0.460 =148.267
LIMIT(msec) < =400
DH3
Length of per burst(ms) 1.710
Number of burst in 5 seconds 26

Cycle Calculate

79CH * 0.4 = 31.6 (sec)

Dwell Times 31.6/5*26*1.710 =280.987
LIMIT(msec) < =400
DH5
Length of per burst(ms) 2.965
Number of burst in 5 seconds 17

Cycle Calculate

79CH * 0.4 = 31.6 (sec)

Dwell Times

31.6/5*17*2.965 =318.560

LIMIT(msec)

< =400
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Test Graphs

Mode 2: GFSK Link Mode

Marker 1 A 439.000 ps

DH1

I Agilent Spectrum Analyzes - Swept SA e
ENSEIN 5 ] 1 u:'—'.n'. 2014

uAu m« l\l W u‘ i m m .nh\ an u w
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Mode 2: GFSK Link Mode

DH3

Marker 1 A 1.71000 ms

L-J}i'f‘l")flff Jl IM {ﬂ‘l" ‘|||

es z #VBW 100 kHz

Sweep 3.000 m (1001 pt)
e

BN Agilent Spectrum Analyzer - Swept SA

Sweep Time 5.000 s

R f11OUdBm

IH

\l M
H tHlJ “

Center 2.441000000 GHz

Res BW 100 kHz #VBW 100 kHz

Span 0 Hz
Sweep 5.000 s (1001 pts)
sTATUS
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Mode 2: GFSK Link Mode

BN Agilent Spectrum Analyzer - Swept SA

Marker 1 A 2.96500 ms 3 Avg TrPEILnﬁ-Pwr
FN,O, Wil

AMKr1 2.

Ref Offset 1 dB
0 dB/di Ref 11.00 dBm
g

Ll ‘ﬂ]lﬂ,% mmn« i r ﬂlmf\ \rm}n‘w MW YN“ ,ll,,4 i

Center 2.441000000 GHz
Res BW 100 kHz #VBW 100 kHz

DH5

Agilert Spectrum Analyzes - Swept SA =

Ref Offset 1 dB
di Ref 11. 00 dBm

i

|
‘ H uj rh

Center 2.441000000 GHz
Res BW 100 kHz #VBW 100 kHz Sweep 5.000 s (1001 pts)
STATUS
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Mode 4: 8DPSK Link Mode

BN Agilent Spectrum Analyzer - Swept SA 1=
2 e T
Marker 1 A 460.000 ps

Ref Offset 1 dB
Ref 11.00 dBm

ﬂ I LJ.-n,l‘ , -
all]
i

T 2.441000000 GHz
s BW 100 kHz #VBW 100 kHz

DH1

W Agilent Spectrum Analyzer - Swept SA o |-l
[ ALTGN 10:49:30 AM Apr2s, 2014

Ref Offset 1 dB
Ref 11.00 dBm

_ J

i

\H\ lﬂ il \J WM UJ.J| Ul 1

i T 2.441000000 GHz pan 0 Hz
s BW 100 kHz #VBW 100 kHz Sweep 5.000 s (1001 pts)
STATUS
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Mode 4: 8DPSK Link Mode

BN Agilent Spectrum Analyzer - Swept SA

Marker 1 A 1.71000 ms

\"’m\lu" Y ‘
' ~m b Wiy

h. T gl
Al
i 2441000000 GHz
#VBW 100 kHz

e

AMkr1 1.710 ms
-0.40 dBj
*

Span 0 Hz
Sweep 3.000 ms (1001 pts)|
STATUS

DH3

‘Agilent Spectrum Analyzer - Swept 54

‘Sweep Time 5.000 s

'HO: Wide Trig: Line

IFGain:Low Atten: 20 dB
et 1dB
00 dBm

#VBW 100 kHz

O
1

||

‘
Ib

Center 2.441000000 GHz
es BW 100 kHz

)l\

\ \

o

pan 0 Hz
Sweep 5.000 s (1001 pts)
sTaTuS
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Mode 4: 8DPSK Link Mode

Ref Offset 1 dB
Ref 11.00 dBm

{ AR

‘ ‘ 142 1
i it

Center 2.441000000 GHz Span 0 Hz
Res BW 100 kHz #VBW 100 kHz Sweep 5.000 ms (1001 pts))
STATUS

DHS

B Agient Spectrum Analyzer - Swept 54 > | i e
E 2014

P
IFGain:Low

Ref Offset 1 dB
Ref 11.00 dBm

M] |” 'W..., \W H Ll h.jﬂ ‘

Center 2.441000000 GHz
Res BW 100 kHz #VBW 100 kHz Sweep 5.000 s (1001 pts),
STATUS

wss i Already in Single

press Restart to initiate a new sweep or sequence
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11

11.1.

11.2.

11.3.

11.4.

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
Spectrum Analyzer Agilent E4445A MY45300744 12/19/2013 @
Spectrum Analyzer Agilent E4408B MY45107753 07/09/2013 @
Test Site ATL TEO2 TEO2 N.CR. | -

Remark: (1) Calibration period 1 year. (2) Calibration period 2 years.
NOTE: N.C.R. = No Calibration Request.

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, 39, 78)
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11.5. Test Graphs

Mode 2: GFSK Link Mode

2402

I Agilent Spectrum Analyzes - Swept SA
Marker 1 936.950000000 MHz -
ot Trig: Free Run

IFGainL.ow Atten: 20 dB

Ref Offset 1 dB
Ref 11.00 dBm

#VBW 300 kHz

o VP S S S PP BB T R [PP TP TPt et

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

Mkr1 936.95 MHz
-65.596 dBm

N

Stop 1.0000 GHz,
Sweep 3.200 ms (1001 pts)

A ETEEN

SSommnawn

STATUS

Display Line -14.23 dBm

3 Trig: FreeRun Avg|Hold:>100/100

Atten: 20 dB

Ref Offset 1 dB
Ref 11.00 dBm
¥1

‘l‘l"d,u et _.J,, w.".HMm-\..u,-;L,m_»..._.M‘.u_......M_-.‘-H‘-n 1423 dBm
on off

#VBW 300 kHz

Avg Type: Log-Pwr

5.775 dBm)

DisplayLine

Stop 10.000 GHz,
Sweep 29.27 ms (1001 pts)
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Mode 2: GFSK Link Mode(continuous)

W Agilent Spectrum Analyzer - Swept SA

Marker 1 24.715000000000 GHz o Avg Typs: Log-Pur
PN Trig: Free Run Avg|Hold: 221100

Atten: 20 dB

O: Fast ()
w

Ref Offset 1 dB
Ref 11.00 dBm

L

Py P
| ISR TSP AP CE b sttt A Marker Delta

Stop 25.000 GHz
#VBW 300 kHz Sweep 48.80 ms (1001 pts) MKr—CF|

Y UNCTION LN WIDTH FUNCTI ALUE &
Mkr—RefLvl
More

1of2

2402

Avg Type: Log-Pwr
Trig: Free Run Avg[Hold:>100/1100
Atten: 20 dB

Ref Offset 1 dB
Ref 11.00 dBm

DisplayLine
14,32 dBm
off

AR b

Stop 2.40500 GHz|
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

NCTION INC Wi ICTION VALUE
Hz| 68834dBm| [ | 00000000 |
2400 000 GHz -52.359dBm | ! ] ystem
2.324 155 GHz. 57.973dBm | ! } gigpw,
2402 150 GH: 5.678 dBi
z m 1 1 Settings

SSomuanmun

it STATUS
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Mode 2: GFSK Link Mode

Agilert Spectrum Analyzes - Swept SA

Avg Type: Log-Pwr
¥ Trig: Free Run AvglHold:>100/100

e : k Search
oo tow ™ Atten: 20 dB
Ref Offse Mkr1 936.95 MHz LB
ef Offset 1 dB
Ref 11.00 dBm -65.734 dBm)
Next Pk Right

Next Pk Left

.'\
I P IO TSN Y PRy e —r I || e Marker Delta
Stop 1.0000 GHz
#VBW 300 kHz Mkr—CF
Y FONCTION | FUNCTONWIOTH __ FUNCTIONVALE =
Mkr—RefLvl

More

2441

STATUS

Avg Typ!.Lna-Pwr
" Trig: Free Run AvglHold:>100/100
Atten: 20 dB
Mkr1 2.440 GHz]
Ref Offset 1 dB.
Ref 11.00 dBm 7.559 dBm
v
1

DisplayLine
-13.44 dBm
on off|

Stop 10.000 GHz,
Sweep 29.27 ms (1001 pts)
n

System
Display®/
Settings

STATUS

Avg Type: Log-Pwr
PNO; Fast () 17ig: FreeRun Avg|Hold: 311100
IFGain:Low Atten: 20 dB

Ref Offset 1 dB
Ref 11.00 dBm

et
p PP S P tee e
b Ay
Nt i b A

Stop 25.000 GHz,
#VBW 300 kHz Sweep 48.80 ms (1001 pts)

= STATUS
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Mode 2: GFSK Link Mode

I Agilent Spectrum Analyzes - Swept SA

Marker 1 936.950000000 MHz - Avg Type: Log-Pur
A ¥ Trig: Free Run Avg|Hold:>1001100

\FGainlow — Atten: 20 dB

Mkr1 936.95 MHz

Ref Offset 1 dB. pl
Ref 11.00 dBm -64.582 dBm

.1

L VPSR P (U T osrrro SO PRrSS w R e ~A-<-‘-.-I‘IL.,_-

Stop 1.0000 GHz,
#VBW 300 kHz Sweep 3.200 ms (1001 pts)

1

SSommnawn

2480 : ———— e ———

it STATUS

Avg Type: Log-Pwr
" Trig: Free Run Avg|Hold:>100/100
Atten: 20 dB

Display Line -11.55 dBm

Mkr1 2.476 GHz

Ref Offset 1 dB.
Ref 11.00 dBm 8.448 dBm
i1

L Display Line|
Sy T R TR -11.55 dBm

on

U -

Stop 10.000 GHz
#VBW 300 kHz Sweep 29.27 ms (1001 pts)

STATUS
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Mode 2: GFSK Link Mode (continuous)

I Agilent Spectrum Analyzes - Swept SA

Marker 1 24.925000000000 GHz
PN

O: Fast Ly
w

¥ Trig: Free Run
Atten: 20 dB

Ref Offset 1 dB
Ref 11.00 dBm

| S AP MR

#VBW 300 kHz

e
A A R Ly A I e
e L

Avg Type: Log-Pwr
Avg|Hold: 51100

Vikr1 24.925 GHz|
-55.871 dBm

S

Marker Delta

Stop 25.000 GHz,
Sweep 48.80 ms (1001 pts) MKr—CF|
Mkr—RefLvl
More

10f2

2480

usc

STATUS

¥ Trig: Free Run
Atten: 20 dB

Ref Offset 1 dB
Ref 11.00 dBm
3

Start 2.47700 GHz
#Res BW 100 kHz #VBW 300 kHz

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

Mkr3 2.4

DisplayLine
-11.68 dBm

Stop 2.51000 GHz,
Sweep 1.000 ms (1001 pts)

I MR MODE TRC SCL| Y

63 dBm
-70.856 dBm |
8,320 dBm|

I 2,500 000 GHz
| K 21479904 GHz

=
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Mode 4: 8DPSK Link Mode

2402

I Agilent Spectrum Analyzes - Swept SA

Marker 1 936.950000000 MHz
T ¥ Trig: Free Run

\FGainlow — Atten: 20 dB

Ref Offset 1 dB
Ref 11.00 dBm

PSS PP O WY T m..—k.wumm‘.,_a,

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

Mkr1 936.95 MHz
-65.999 dBm

.1

Stop 1.0000 GHz,
Sweep 3.200 ms (1001 pts)

usc

STATUS

Atten: 20 dB
Ref Offset 1 dB

Ref 11.00 dBm
1

[

3 Trig: FreeRun Avg|Hold:>100/100

Avg Type: Log-Pwr

Mkr1 2.404 GHz]
2.505 dBm

DisplayLine
-17.50 dBm

on

Stop 10.000 GHz,
Sweep 29.27 ms (1001 pts)

STATUS
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Mode 4: 8DPSK Link Mode (continuous)

I Agilent Spectrum Analyzes - Swept SA

Marker 1 24.985000000000 GHz - Avg Type: Log-Pur
PN )

O: Fast Ly
w

Trig: Free Run Avg|Hold: 381100
Atten: 20 dB

Ref Offset 1 dB
Ref 11.00 dBm

1

st
B ki

| TP PRy R T Marker Delta

Stop 25.000 GHz,
#VBW 300 kHz Sweep 48.80 ms (1001 pts) Mkr—CF
Mkr—RefLvl

2402

Avg Type: Log-Pwr
" Trig: Free Run AvglHold:>100/100
Atten: 20 dB

Ref Offset 1 dB
Ref 11.00 dBm

DisplayLine

f
-17.63 dBm

N N —

Start 2.31000 GHz Stop 2.40500 GHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

I MR MODE TRC SCL| Y

H dBm
2.400 000 GHz 50931 dBm |
2,324 155 GHz. 60,991 dBm |
2402150 GHz. 2,369 dBm|

SSom~mnkwn

= STATUS
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Mode 4: 8DPSK Link Mode

Agilert Spectrum Analyzes - Swept SA

Avg Type: Log-Pwr
¥ Trig: Free Run AvglHold:>100/100

o : k Search
o tow ™ Atten: 20 dB
- ... MNK1941.80 MHzl NextPeak
Ref Offset 1 dB. 41.80 MHz
Ref 11.00 dBm -65.686 dBm
Next Pk Right|

Next Pk Left

.‘I
O TP O ST I SV RSP SFI N PPA B BT s v e v | T Marker Delta
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More
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it STATUS

Avg Type: Log-Pwr
¥ Trig: Free Run AvglHold:>100/100
Atten: 20 dB

Mkr1 2.440 GHz]
Ref Offset 1 dB.
Ref 11.00 dBm 4.965 dBm

DisplayLine
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= STATUS
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Mode 4: 8DPSK Link Mode

2480

I Agilent Spectrum Analyzes - Swept SA

Marker 1 936.950000000 MHz
PNO:

Ref Offset 1 dB

Ref 11.00 dBm

3 Trig: FreeRun Avg|Hold:>100/100

Avg Type: Log-Pwr
Atten: 20 dB

Mkr1 936.95 MHz
-64.706 dBm
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[

3 Trig: FreeRun Avg|Hold:>100/100

’“,\‘_.u.w_,.‘-‘nw«_,_m J,., . _-ﬁ.....dg,[»«..,‘ et

Avg Type: Log-Pwr
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Mode 4: 8DPSK Link Mode(continuous)

W Agilent Spectrum Analyzer - Swept SA

Marker 1 24.985000000000 GHz - Avg Typs: Log-Pur
PNO: Fast () 'Lft\lﬂ Fr:::;n Avg|Hold: 48/100

Ref Offset 1 dB
Ref 11.00 dBm

Pt o e PR AT, e b e
bttt it 2T e Marker Delta
Stop 25.000 GHz
#VBW 300 kHz Sweep 48.80 ms (1001 pts) Mkr—CF
Mkr—RefLvl

More;
10f

2480

Avg Type: Log-Pwr
oo Trig: FresRun AvglHold:>100/100
Atten: 20 dB

< A7 Annotation¥|
Ref Offset 1 dB Mkr3 2.479 904 GHz

%ef 11.00 dBm 5.591 dBm
u

Graticule
on off|

DisplayLine
-14.42 dBm

Start 2.47700 GHz Stop 2.51000 GHz|
#Res BW 100 kHz Sweep 1.000 ms (1001 pts)

I MR MODE TRC SCL|

| 2483500 GHz| m
2 K] 2.500 000 GHz -70.005 dBm |
| 1 2479904 GHz 5,591 dBm|
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12 Band Edges Measurement
12.1. 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

12.2. Test Setup

¢ 3m > Spectrum Analyzer
EUT r
@)
1 @)
y
FrF----- - == l
! |
! 1 RF Cable
| ]
1
vy X
| |
|
Preamplifier [--"
12.3. Test Instruments
Equipment Manufacturer Model Number Serial Number Cal. Date Remark
Spectrum Analyzer Agilent E4408B MY45107753 07/09/2013 @
Pre Amplifier Agilent 8449B 3008A02237 02/21/2014 @
SCHWARZBECK @
Horn Antenna MESS.ELEKTRONIK 9120D 9120D-550 06/15/2013
Test Site ATL TEO1 888001 08/28/2013 @

Remark: (1) Calibration period 1 year. (2) Calibration period 2 years.
NOTE: N.C.R. = No Calibration Request.
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12.4.

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. 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. These tests were performed at 4 different bit rates.

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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12.5. Test Result

Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 12v
Model Number: BTC1 Temp.('C)/Hum.(%RH): 26(°C)/60%RH
Mode: Mode 2 Date: 2014/04/22
Frequency: 2402 MHz Test By:
Ant.Polar.: Horizontal
120 Level (dBuVim) Date: 2014-04-22
3
FCC PART 15C fu
60 FCC PART 15[ A
1
05310 2329. 2348. 2367. 2386. 2405
Frequency (MHz)
hAnt. Cable AMP Emission
No. Freq. Factor Los=s factor Reading Level Limits Margin Remark
{MHz) {dB/m) (dB) (dBE) (dBuV) (dBuV/m) (dBuV/m) {dB)
1 2390.000 28.16 5.78 35.70 44,54 43,08 74,00 30.92 Peak
2 2400,000 28.18 5.80 35.70 56.08 54,36 74,00 19.64 Peak
3 2402,150 26.18 5.80 35.70 95.70 96.98 74,00 -22.98 Peak
Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading
=imp Factor
2. The emission levels that are 20dB below the official
limit are not reported.
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Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 12v
Model Number: BTC1 Temp.('C)/Hum.(%RH): 26(°C)/60%RH
Mode: Mode 2 Date: 2014/04/22
Frequency: 2402 MHz Test By:
Ant.Polar.: Vertical
120 Level (dBuV/im) Date: 2014-04-22
3
FCC PART 15C P[&l
60 FCC PART 15
MWMMMWW&MMWWMMWWWJ
0 2310 2329, 2348, 2367, 2386. 2405
Frequency (MHz)
Ant. Cable AMF Emission
No. Fredq. Factor Loss factor Reading Level Limits Margin Remark
(MHz) [clB/ 1) (1B (clB) [dBuW) (dBuW /) (dBuV/m) (clB)
1 2590.000 Z8.16 5.78 35.70 44,73 42,97 74,00 31.03 Peak
Z 2400.000 zZg.18 5.80 35.70 5Z.60 50.88 74.00 23.12Z Peak
3 2402.150 28.18 5.80 35.70 93.01 91.29 74.00 -=17.29 Peak
Femarks: 1. Emission Level= Antenna Factor + Cable Loss 4+ Reading
-Amwp Factor
2. The ewission lewels that are 20dE below the official
limit are not reported.
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Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 12V
Model Number: BTC1 Temp.('C)/Hum.(%RH): 26(°C)/60%RH
Mode: Mode 2 Date: 2014/04/22
Frequency: 2480 MHz Test By:
Ant.Polar.: Horizontal

10 LEVe! (dBUVm) Date: 2014-04-22

FCC PART 15C PEAK

60 // FCC PART 15C &Y

024?? 2483.6 2490.2 2496.8 2503.4 2510
Frequency (MHz)
Ant . Cable AMP Emission
No. Fredq. Factor Loss factor Reading Level Limits Margin Remark

(MHz) (dB/m) (dE) (dE) [dBuW) (dBuV/m) (dBuV/m) [dB)
1 2479.,871 28.38 5.91 35.70 958.91 97.48 74.00 =23.458 Peak
2 2483.500 28.36 5.92 35.70 50.69 49.27 74.00 24.73 Peak
3 2500.000 28.40 5.94 35.70 45,12 43.76 74.00 i0.24 Peak

Femarks: 1. Ewmisszion Lewvel= Antenna Factor 4+ Cable Loss 4+ BReading
—Amp Factor
Z. The emission lewvels that are Z20d4E below the official
limit are not reported.
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Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 12V
Model Number: BTC1 Temp.('C)/Hum.(%RH): 26(°C)/60%RH
Mode: Mode 2 Date: 2014/04/22
Frequency: 2480 MHz Test By:
Ant.Polar.: Vertical

1 LEve! (dBuVm) Date: 2014.04.22

FCC PART 15C PEAK

60 // FCC PART 15C AV

024?? 2483.6 2490.2 2496.8 2503.4 2510
Frequency (MHz)
Ant. Cable ANP Emission
No. Freg. Factor Loss factor Reading Lewvel Limits Margin Remark
(MHz) {dB/m) (dE) (dE) [dBuW) {dBuW/m) (dBuV/m) [cE)
1 2479.805 28.36 5.91 35.70 958.75 97.32 74.00 =23.3%Z Peak
Z 2483.500 28.36 5.9z 35.70 46.08 44,66 74 .00 29.34 Peak
3 &500.000 z28.40 5.94 35.70 45,584 44,48 74 .00 29.52 Peak

Femarks: 1. Emission Lewvel= Antenna Factor 4+ Cakble Loss + Reading
=imp Factor
2. The emission lewvels that are 20dB below the official
limit are not reported.
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Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 12V
Model Number: BTC1 Temp.('C)/Hum.(%RH): 26(°C)/60%RH
Mode: Mode 4 Date: 2014/04/22
Frequency: 2402 MHz Test By:
Ant.Polar.: Horizontal

g Leve! (dBuvim) Date: 2014.04.22

L)

FCC PART 15C PEM

60 FCC PART 14C pv

1
YT N R PRI SPYTI N SRR TS S SR TIPS W TN SN ST TR e

2310 2329, 2348, 2367, 2386, 2405
Frequency (MHz)
Ant. Cable LMF Emission
No. Frecd. Factor Loss factor Reading Level Limits Margin Remark
(MHz) (dE/m) [clB) [clB) [dBuv) (dBuV/m) (dBuW/m) (clB)
1 2390.000 28.16 5.78 35.70 45.70 43 .94 74.00 30.06 Peak
2 2400.000 28.18 5.80 35.70 64 .80 63 .08 74 .00 10.92 Peak
3 2402.340 28.19 5.80 35.70 96.64 94,93 74.00 -20.93 Peak

Remarks: 1. Emission Level= Antenna Factor + Cable Loss 4+ Reading
=hmp Factor
Z. The emission lewvels that are Z0dE below the official
limit are not reported.
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Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 12V
Model Number: BTC1 Temp.('C)/Hum.(%RH): 26(°C)/60%RH
Mode: Mode 4 Date: 2014/04/22
Frequency: 2402 MHz Test By:
Ant.Polar.: Vertical

Level (dBuvim) Date: 2014-04.22

120

3

FCC PART 15C P£ A«

FCC PART 15 |

60

[PERSUURE TR S TN MW I NPTV PN WA SR v O S R PATR R A e A S

l:|231I] 2329, 2348, 2367, 2386, 2405
Frequency (MHz)
Ant . Cahle AMP Emission
' (= Fred. Factor Loss factor Reading Level Limits Margin Remark
[MHz) {clB/m) [elB) (B [dBuW) fdBuW /) (ABuV/m) (dE)
1 Z390.000 Z8.16 5.78 35.70 45.76 44,00 74,00 30.00 Peak
2400.000 28.18 5.80 35.70 56.13 54,41 74,00 19.59 Peak
3 2401.960 Z8.18 5.80 35.70 90.09 88.37 74.00 -14.37 Peak

Femarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading
=Amp Factor
2. The emission lewvels that are Z20d4dE below the official
limit are not reported.
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Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 12v
Model Number: BTC1 Temp.('C)/Hum.(%RH): 26(°C)/60%RH
Mode: Mode 4 Date: 2014/04/22
Frequency: 2480 MHz Test By:
Ant.Polar.: Horizontal
120 Level (dBu/m) Date: 2014-04-22
1
FCC PART 15C PEAK
60 FCC PART 15C AV
WMWWMWL‘MD\MM
MMMWWM
0 2477 2483.6 24902 2496.8 2503.4 2610
Frequency (MHz)
Ant . Cable AHNF Emission
No. Fredq. Factor Loss factor Reading Level Limits HMargin Remark
(MHz) (dB/m)  (dB) (dB) (dBuv) (ABuv/m) (dBuv/m) (B
1 2479.970 28.386 5.91 35.70 958.91 97.48 74.00 -23.48 Peak
Z 2483.500 Z8.36 5.92 35.70 50.55 49,13 74,00 24,87 Peak
3 Z500,000 Z8.40 5.94 35.70 44,64 43,28 74,00 30.72 Peak
Femwarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading
—Amwp Factor
2. The ewizsion lewels that are 20dB below the official
limit are not reported,.
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Standard: FCC Part 15C Test Distance: 3m
Test item: Radiated Emission Power: DC 12V
Model Number: BTC1 Temp.('C)/Hum.(%RH): 26(°C)/60%RH
Mode: Mode 4 Date: 2014/04/22
Frequency: 2480 MHz Test By:
Ant.Polar.: Vertical

120 LEVe! (dBuVim) Date: 2014-04.22

FCC PART 15C PEAK

60 // FCC PART 15C AV

%ﬁkﬂWNwwwNwNﬂNMMMmmmﬁm»wﬁwmaéhMMMhmuwmwmwwwmﬂm

2477 2483.6 2490.2 2496.8 2503.4 2510
Frequency (MHz)
Ant. Cable AMFP Emission
Mo, Fredq. Factor Loss factor Reading Lewvel Limits Margin Remark
[MH=z) B/ m) (dE) [dlE) [dEuWV) (ABuV/m) (dBuV/m) (dE)
1 2479.904 28.36 5.91 35.70 94,92 93.49 74.00 -19.49 Peak
2 2483.500 28.36 5.92 35.70 50.53 49,11 74.00 24.89 Peak
3 2500.000 28.40 5.94 35.70 44,97 43.61 74.00 30.39 Peak

Femarks: 1. Emission Level= Antenna Factor + Cable Loss 4+ Reading
=Lmp Factor
Z. The emission lewels that are 20dBE below the official
limit are not reported.
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13 Antenna Measurement
13.1. 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.

13.2. Antenna Connector Construction

The antenna used in this product is internal PCB antenna. And the maximum Gain of this antenna is 0 dBi.

Page 61 of 61



