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1. Technical Information

REPORT No.: SZ18070144W01

Note: Provide by applicant.

1.1. Applicant and Manufacturer Information

Applicant: REDILION INTERNATIONAL CO., LIMITED

Applicant Address: B1605 iPARK MANSION,DENGLIANG ROAD,NANSHAN
DISTRICT,SHENZHEN,CHINA

Manufacturer: SHENZHEN JUNJINGSHENG TECK CO.,LTD

Manufacturer Address: 4-5F, Block C, Xirong IND.Area,Gushu, Xixiang, Baoan Shenzhen
of China

1.2.Equipment Under Test (EUT) Description

Product Name: Bluetooth Speaker

Serial No: (N/A, marked #1 by test site)
Hardware Version: S08U-S_V3.3R6

Software Version: S08U-S_V3.3R6

FHSS (GFSK(1Mbps), /4-DQPSK(EDR 2Mbps),
8-DPSK(EDR 3Mbps))

The frequency range used is 2402MHz — 2480MHz
Operating Frequency Range: | (79 channels, at intervals of 1MHZz);

The frequency block is 2400MHz to 2483.5MHz.

Modulation Type:

Bluetooth Version: Bluetooth classic
Antenna Type: Monopole Antenna
Antenna Gain: 0.9 dBi

Note 1: The EUT contains Bluetooth Module operating at 2.4GHz ISM band; the frequencies is
F(MHz)=2402+1*n (0<=n<=78). The lowest, middle, highest channel numbers of the Bluetooth
Module used and tested in this report are separately 0 (2402MHz), 39 (2441MHz) and 78
(2480MHz).

Note 2. The EUT connected to the serial port of the computer with a serial communication cable,
we use the dedicated software to control the EUT into the test mode, and then use MT8852B base
station to control the EUT continuous transmission.

Note 3: For a more detailed description, please refer to Specification or User’'s Manual supplied by
the applicant and/or manufacturer.
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1.3.Test Standards and Results

REPORT No.:

SZ18070144W01

The objective of the report is to perform testing according to 47 CFR Part 15 Subpart C for the EUT
FCC ID Certification:

No | Identity Document Title
1 47 CFR Part 15 (10-1-15 Edition) Radio Frequency Devices
Test detailed items/section required by FCC rules and results are as below:
No. Section in Description Test Date Test Engineer | Result
CFR 47
1 15.203 | Antenna Requirement N/A N/A PASS
2 | 15.247(a) | Number of Hopping Frequency Jul 18, 2018 Zhou Zijiang PASS
3 | 15.247(b) | Peak Output Power Jul 18, 2018 Zhou Zijiang PASS
4 | 15.247(a) | 20dB Bandwidth Jul 18, 2018 Zhou Zijiang PASS
5 | 15.247(a) | Carrier Frequency Separation Jul 18, 2018 Zhou Zijiang PASS
6 | 15.247(a) | Time of Occupancy (Dwell time) | Jul 18, 2018 Zhou Zijiang PASS
7 | 15.247(d) | Conducted Spurious Emission Jul 18, 2018 Zhou Zijiang PASS
8 15.207 Conducted Emission Jul 26, 2018 Wang Luan PASS
9 | 15.247(d) | Restricted Frequency Bands Jul 25, 2018 Wang Luan PASS
10 15.209, Radiated Emission Jul 26, 2018 Wang Luan PASS
15.247(d)
Note 1: The tests were performed according to the method of measurements prescribed in ANSI
C63.10-2013.

1.4.Environmental Conditions

During the measurement, the environmental conditions were within the listed ranges:

Temperature (°C): 15-35
Relative Humidity (%): 30 -60
Atmospheric Pressure (kPa): 86-106

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China
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2. 47 CFR Part 15C Requirements

REPORT No.: SZ18070144W01

2.1.Antennarequirement

2.1.1. Applicable Standard

According to FCC 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. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the intentional
radiator shall be considered sufficient to comply with the provisions of this section.

2.1.2. Result: Compliant

The EUT has a permanently and irreplaceable attached antenna. Please refer to the EUT internal
photos.

2.2.Number of Hopping Frequency

2.2.1. Requirement

According to FCC 815.247(a)(1)(iii), frequency hopping systems operating in the 2400MHz to
2483.5MHz bands shall use at least 15 hopping frequencies.

2.2.2. Test Description

A. Test Setup:

Attenuator 1
Bluetooth Power EUT
Test Set Splitter
Spectrum \\
Analyzer Attenuator 2 (Bluetooth Module)

The Bluetooth Module of the EUT is coupled to the Spectrum Analyzer (SA) and the Bluetooth Test
Set with Attenuators through the Power Spilitter; the RF load attached to the EUT antenna terminal
is 500hm; the path loss as the factor is calibrated to correct the reading. During the measurement,
the Bluetooth Module of the EUT is activated and controlled by the SS, and is set to operate under
test mode transmitting 339 bytes DH5 packages at maximum power.
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B. Equipments List:
Please reference ANNEX A(1.5).

2.2.3. Test Procedure

REPORT No.:

SZ18070144W01

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:

Span = the frequency band of operation

RBW = 1% of the span

VBW = RBW
Sweep = auto

Detector function = peak
Trace = max hold
Allow the trace to stabilize

2.2.4. Test Result

The Bluetooth Module operates at hopping-on test mode; the frequencies humber employed is
counted to verify the Module’s using the number of hopping frequency.
A. Test Verdict:

Frequency Block
Test Mode a (MHZ) Measured Channel Numbers Min. Limit Verdict
GFSK 2400 - 2483.5 79 15 PASS
w/4-DQPSK 2400 - 2483.5 79 15 PASS
8-DPSK 2400 - 2483.5 79 15 PASS
SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M O R LA B FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
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B. Test Plots:

REPORT No.:

Agilent Spectrum Analyzer - Swept SA
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2.3.Peak Output Power

REPORT No.: SZ18070144W01

2.3.1. Requirement

According to FCC 815.247(b)(1), for frequency hopping systems that operates in the 2400MHz to
2483.5MHz band employing at least 75 hopping channels, the maximum peak output power of the
intentional radiator shall not exceed 1Watt. For all other frequency hopping systems in the
2400MHz to 2483.5MHz band, it is 0.125Watts.

2.3.2. Test Description

A. Test Setup:

Attenuator 1

Bluetooth Power EUT
Test Set Splitter
7
Spectrum \\
Analyzer Attenuator 2 (Bluetooth Module)

The Bluetooth Module of the EUT is coupled to the Spectrum Analyzer (SA) and the Bluetooth Test
Set with Attenuators through the Power Splitter; the RF load attached to the EUT antenna terminal
is 500hm; the path loss as the factor is calibrated to correct the reading. During the measurement,
the Bluetooth Module of the EUT is activated and controlled by the SS, and is set to operate under
test mode transmitting 339 bytes DH5 packages at maximum power.

B. Equipments List:

Please refer ANNEX A(1.5).

2.3.3. Test Result

The Bluetooth Module operates at hopping-off test mode. The lowest, middle and highest channels
are selected to perform testing to verify the conducted RF output peak power of the module. The
lowest, middle and highest channel were tested by USB Wideband Power Sensor.
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2.3.3.1 GFSK Mode
A. Test Verdict:

Frequency Measured Output Peak Power Limit _
Channel Verdict
(MHz) dBm w dBm W

0 2402 7.22 0.00527 PASS

39 2441 6.86 0.00485 20.97 | 0.125 PASS

78 2480 5.30 0.00339 PASS
B. Test Plots:

Agilent Spectrum Analyzer - Swept SA
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SZ18070144W01

Agilent Spectrum Analyzer - Swept SA
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2.3.3.2 1/4-DQPSK Mode
A. Test Verdict:
Frequency Measured Output Peak Power Limit _
Channel Verdict
(MHz) dBm w dBm W
0 2402 7.54 0.00568 PASS
39 2441 7.19 0.00524 20.97 | 0.125 PASS
78 2480 5.66 0.00368 PASS
B. Test Plots:

Agilent Spectrum Analyzer - Swept SA
S0 AC
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Center 2.402000 GHz
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Agilent Spectrum Analyzer - Swept SA
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2.3.3.3 8-DPSK Mode

A. Test Verdict:

Frequency Measured Output Peak Power Limit _
Channel Verdict
(MHz) dBm w dBm w
0 2402 7.72 0.00592 PASS
39 2441 7.41 0.00551 20.97 | 0.125 PASS
78 2480 5.87 0.00386 PASS
B. Test Plots:
Agilent Spectrum Analyzer - Swept SA
e | RS0 ac | | [SENSEFULSE[SOURCEOFF | /BALIGN OFF g
Center Freq 2.402000000 GHz ] Avg Type: Log-Pur e
PNO: Fast (p) Trig: Free Run Avg|Hold:>100/100 "
IFGain:Low Atten: 30 dB §
Mkr1 2.401 975 GHz AutoTune
Ref 20.00 dBm 7.720 dBm
Center Freq
2.402000000 GHz
StartFreq
2.399500000 GHz
Stop Freq
2.404500000 GHz
CF Step
500.000 kHz
Auto Man
Freq Offset
0Hz
Center 2.402000 GHz Span 5.000 MHz
#Res BW 1.5 MHz #/BW 5.0 MHz Sweep 1.000 ms (1001 pts)
E STATUS
(8-DPSK, Channel 0, 2402MHz)
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Agilent Spectrum Analyzer - Swept SA
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2.4.20dB Bandwidth

REPORT No.: SZ18070144W01

2.4.1. Definition

According to FCC 815.247(a)(1), the 20dB bandwidth is known as the 99% emission bandwidth, or
20dB bandwidth (10*log1% = 20dB) taking the total RF output power.

2.4.2. Test Description

A. Test Setup:

Attenuator 1
Bluetooth Power EUT
Test Set Splitter
Z)
Spectrum \\
Analyzer Attenuator 2 (Bluetooth Module)

The Bluetooth Module of the EUT is coupled to the Spectrum Analyzer (SA) and the Bluetooth Test
Set with Attenuators through the Power Splitter; the RF load attached to the EUT antenna terminal
is 500hm; the path loss as the factor is calibrated to correct the reading. During the measurement,
the Bluetooth Module of the EUT is activated and controlled by the SS, and is set to operate under
test mode transmitting 339 bytes DH5 packages at maximum power.

B. Equipments List:

Please refer ANNEX A(1.5).

2.4.3. Test Procedure

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel
RBW = 1% of the 20 dB bandwidth

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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2.4.4. Test Result

The Bluetooth Module operates at hopping-off test mode. The lowest, middle and highest channels
are selected to perform testing to record the 20dB bandwidth of the Module.

2.4.4.1 GFSK Mode

A. Test Verdict:

Channel Frequency (MHz) 20dB Bandwidth (MHz) Result
0 2402 0.9138 PASS
39 2441 0.9039 PASS
78 2480 0.8693 PASS
B. Test Plots:

Agilent Spectrum Analyzer - Occupied BW

B | rRF [soe oac || SEMSE:PULSE| SOURCE OFF A\ ALIGH OFF 03:28:32 PM Jul 18, 2018
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Meas Setup
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS AngHold Num

10
Off

On
AvgMode
Exp Repeat|

Ref 20.00 dBm

OBWPower
Center 2.402 GHz
#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 14.9 dBm
882.15 kHz

Transmit Freq Error 9.493 kHz OBW Power 99.00 %
x dB Bandwidth 913.8 kHz x dB -20.00 dB

MSG STATUS

(GFSK, Channel 0, 2402MHz)
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Agilent Spectrum Analyzer - Occupied BW
RF 500 ac | ] SEMSE:PULSE| SOURCE OFF A\ALIGH OFF 03:29:02 PM Jul 18, 2018

o
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio 5td: None Meas Setup
~ Trig:FreeRun Avg|Hold:>10/10

#IFGain:iLow  #Atten: 30 dB Radio Device: BTS Avg/Hold Num

Ref 20.00 dBm

Center 2.441 GHz
# #VBW 100 kHz

Occupied Bandwidth Total Power 14.4 dBm
853.31 kHz

Transmit Freq Error 11.038 kHz OBW Power 99.00 %

x dB Bandwidth 903.9 kHz x dB -20.00 dB

MSG STATUS

(GFSK, Channel 39, 2441MHz)

Agilent Spectrum Analyzer - Occupied BW
S0 ac || SEMSE:PULSE| SOURCE OFF M\BLIGN OFF 02:20:20 P Jul 18, 2018

(7
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Meas Setup
) Trig:Free Run Avg|Heold:+10/10

HFGain:dLow | #Atten: 30 dB Radio Device: BTS Avg/Hold Num

Ref 20.00 dBm

OBWPower
99.00 %

Center 2.48 GHz
H#Res BW 30 kHz #/BW 100 kHz

Occupied Bandwidth Total Power 12.7 dBm
838.42 kHz

Transmit Freq Error 12.256 kHz OBW Power 99.00 %

x dB Bandwidth 869.3 kHz x dB -20.00 dB

MSG STATUS

(GFSK, Channel 78, 2480MHz)
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2.4.4.2 w/4-DQPSK Mode
A. Test Verdict:
Channel Frequency (MHz) 20dB Bandwidth (MHz) Result
0 2402 1.261 PASS
39 2441 1.236 PASS
78 2480 1.239 PASS
B. Test Plots:

Agilent Spectrum Analyzer - Occupied BW

SEMSEPULSE[ SOURCE OFF M\ ALIGH OFF 03:26:54 PM Jul 18, 2018

B[ RF S0 ac
Center Freq 2.402000000 GHz .

#IFGain:Low

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

Radio Std: None
Avg|Held:>10/10
Radio Device: BTS

Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1742 MHz
7.330 kHz
1.261 MHz

Transmit Freq Error
x dB Bandwidth

MSG

#VBW 100 kHz

Total Power 14.3 dBm

OBW Power
x dB

99.00 %
-20.00 dB

STATUS

Meas Setup

Avg/Hold Num

OBWPower

More
10f2

MORLAB

(11/4-DQPSK, Channel 0, 2402MHz)
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FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn

Page 20 0f 76



REPORT No.: SZ18070144W01

Agilent Spectrum Analyzer - Occupied BW
RF 500 ac | ] SEMSE:PULSE| SOURCE OFF A\ALIGH OFF 03:27:39 PM Jul 18, 2018

o
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio 5td: None Meas Setup
~ Trig:FreeRun Avg|Hold:>10/10

#IFGain:iLow  #Atten: 30 dB Radio Device: BTS Avg/Hold Num

Ref 20.00 dBm

Center 2.441 GHz
# #VBW 100 kHz

Occupied Bandwidth Total Power 13.7 dBm
1.1673 MHz

Transmit Freq Error 7.604 kHz OBW Power 99.00 %

x dB Bandwidth 1.236 MHz x dB -20.00 dB

MSG STATUS

(11/4-DQPSK, Channel 39, 2441MHz)

Agilent Spectrum Analyzer - Occupied BW
S0 ac || SEMSE:PULSE| SOURCE OFF M\BLIGN OFF 03:22:02 P Jul 18, 2018

(7
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Meas Setup
) Trig:Free Run Avg|Heold:+10/10

HFGain:dLow | #Atten: 30 dB Radio Device: BTS Avg/Hold Num

Ref 20.00 dBm

OBWPower
99.00 %

Center 2.48 GHz
H#Res BW 30 kHz #/BW 100 kHz

Occupied Bandwidth Total Power 11.9 dBm
1.1653 MHz

Transmit Freq Error 8.202 kHz OBW Power 99.00 %

x dB Bandwidth 1.239 MHz x dB -20.00 dB

MSG STATUS

(r/4-DQPSK, Channel 78, 2480MHz)
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2.4.4.3 8-DPSK Mode
A. Test Verdict:
Channel Frequency (MHz) 20dB Bandwidth (MHz) Result
0 2402 1.262 PASS
39 2441 1.266 PASS
78 2480 1.265 PASS
B. Test Plots:

Agilent Spectrum Analyzer - Occupied BW

| RF__|S0a  AC

SEMSEPULSE[ SOURCE OFF M\ ALIGH OFF 03:30:13 PM Jul 18, 2018

(-
Center Freq 2.402000000 GHz

#IFGain:Low

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

Radio Std: None
Avg|Held:>10/10
Radio Device: BTS

Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1863 MHz
9.595 kHz
1.262 MHz

Transmit Freq Error
x dB Bandwidth

MSG

#VBW 100 kHz

Total Power 14.0 dBm

OBW Power
x dB

99.00 %
-20.00 dB

STATUS

Meas Setup

Avg/Hold Num

OBWPower

More
10f2

(8-DPSK, Channel 0, 2402MHz)
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Agilent Spectrum Analyzer - Occupied BW
RF 500 ac | ] SEMSE:PULSE| SOURCE OFF A\ALIGH OFF 03:32:22 PM 1ul 18, 2018

o
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio 5td: None Meas Setup
~ Trig:FreeRun Avg|Hold:>10/10

#IFGain:iLow  #Atten: 30 dB Radio Device: BTS Avg/Hold Num

Ref 20.00 dBm

Center 2.441 GHz
# #VBW 100 kHz

Occupied Bandwidth Total Power 13.5 dBm
1.1809 MHz

Transmit Freq Error 11.629 kHz OBW Power 99.00 %

x dB Bandwidth 1.266 MHz x dB -20.00 dB

MSG STATUS

(8-DPSK, Channel 39, 2441MHz)

Agilent Spectrum Analyzer - Occupied BW
S0 ac || SEMSE:PULSE| SOURCE OFF M\BLIGN OFF 03:32:02 P Jul 18, 2018

(7
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Meas Setup
) Trig:Free Run Avg|Heold:+10/10

HFGain:dLow | #Atten: 30 dB Radio Device: BTS Avg/Hold Num

Ref 20.00 dBm

OBWPower
99.00 %

Center 2.48 GHz
H#Res BW 30 kHz #/BW 100 kHz

Occupied Bandwidth Total Power 11.7 dBm
1.1774 MHz

Transmit Freq Error 12.693 kHz OBW Power 99.00 %

x dB Bandwidth 1.265 MHz x dB -20.00 dB

MSG STATUS

(8-DPSK, Channel 78, 2480MHz)
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2.5.Carried Frequency Separation

REPORT No.: SZ18070144W01

2.5.1. Definition

According to FCC 815.247(a)(1), frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25kHz or two-thirds of the 20dB bandwidth of the hopping
channel, whichever is greater.

2.5.2. Test Description

A. Test Setup:

Attenuator 1
Bluetooth Power EUT
Test Set Splitter
2|
Spectrum \\
Analyzer Attenuator 2 (Bluetooth Module)

The Bluetooth Module of the EUT is coupled to the Spectrum Analyzer (SA) and the Bluetooth Test
Set with Attenuators through the Power Spilitter; the RF load attached to the EUT antenna terminal
is 500hm;the path loss as the factor is calibrated to correct the reading. During the measurement,
the Bluetooth Module of the EUT is activated and controlled by the SS, and is set to operate under
test mode transmitting 339 bytes DH5 packages at maximum power.

B. Equipments List:

Please refer ANNEX A(1.5).

2.5.3. Test Procedure

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels

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

Video (or Average) Bandwidth (VBW) = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Use the marker-delta function to determine the separation between the
peaks of the adjacent channels.
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2.5.4. Test Result

REPORT No.: SZ18070144W01

The Bluetooth Module operates at hopping-on test mode. For any adjacent channels (e.g. the
channel 39 and 40 as showed below), the Module does have hopping channel carrier frequencies
separated by a minimum of 25kHz or two-thirds of the 20dB bandwidth of the hopping channel
(refer to section 2.4.4), whichever is greater. So, the verdict is PASSING.

Measured . 20dB
Carried Frequency _ . ,
Test Mode Channel i bandwidth Min. Limit Verdict
Separation
Numbers (MH2z)
GFSK 39 and 40 1.002 0.8693 ] PASS
two-thirds of the
m/4-DQPSK 39 and 40 1.002 1.236 ) PASS
20dB bandwidth
8-DPSK 39 and 40 1.002 1.262 PASS

Agilent Spectrum Analyzer - Swept SA

| RF_Js0e ac |

1 A 1.002000000 MHz

PNO: Fast )
IFGain:Low

SENSE:PULSE| SOURCE OFF M ALIGN OFF
Avg Type: Log-Pwr

Avg|Hold:> 1001100

03:13:59 PM

T
Marker .
Trig: Free Run

Atten: 30 dB Select Marker'

AMKr1 1.002 MHz
-0.066 dB

Ref Offset 1.4 dB
Ref 20.00 dBm

1A2
L.

N N N

Properties»

Center 2.441000 GHz
#Res BW 300 kHz

MSG

Span 3.000 MHz

#VBW 1.0 MHz

STATUS

(GFSK)

MORLAB
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Agilent Spectrum Analyzer - Swept SA

RF 500 ac | ] SEMSE:PULSE| SOURCE OFF A\ALIGH OFF 03:15:38 PM

(L

Marker 1 A 1.002000000 MHz . Avg Type: Log-Pwr

PNO: Fast i, 1rig:FreeRun Avg|Hold:> 100100
. ——

Az IEL] Attan: 20 48 -l SelectMarker
AMEkr1 1.002 MHz

Ref Offset 1.4 dB
Ref 20.00 dBm 20.466 dB

1A2

Marker

Properties»

Center 2.441000 GHz Span 3.000 VIHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) _

MSG STATUS

(n/4-DQPSK)

Agilent Spectrum Analyzer - Swept SA
S0 ac || SEMSE:PULSE| SOURCE OFF M\BLIGN OFF 03:17:34 P Jul 18, 2018

’ Mark
s arker
Marker 1 A 1.002000000 MHz } Avg Type: Log-Pwr

PNO: Fast () Trig: Free Run Avg|Held:> 100/100

IFGain:Low Atten: 30 dB DET R I

Select Marker’

AMKr1 1.002 MHz
Ref Offset 1.4 dB
Ref 20,00 dBm 20.628 dB

142

Properties»

Center 2.441000 GHz Span 3.000 MHz
#Res BW 300 kHz #VBW 1.0 MHz
E STATUS
(8-DPSK)
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M O R LAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

REPORT No.: SZ18070144W01

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Htp://www.morlab.cn E-mail: service@morlab.cn

Page 26 0f 76



¥ /ORLAB!

-

2.6. Time of Occupancy (Dwell time)

REPORT No.: SZ18070144W01

2.6.1. Requirement

According to FCC 815.247(a) (1) (iii), frequency hopping systems in the 2400 - 2483.5MHz band
shall use at least 15 non-overlapping channels. 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. Frequency hopping systems may avoid or suppress transmissions on
a particular hopping frequency provided that a minimum of 15 channels are used.

2.6.2. Test Description

A. Test Setup:

Attenuator 1
Bluetooth Power EUT
Test Set Splitter
)
Spectrum \\
Analyzer Attenuator 2 (Bluetooth Module)

The Bluetooth Module of the EUT is coupled to the Spectrum Analyzer (SA) and the Bluetooth Test
Set with Attenuators through the Power Splitter; the RF load attached to the EUT antenna terminal
is 500hm; the path loss as the factor is calibrated to correct the reading. During the measurement,
the Bluetooth Module of the EUT is activated and controlled by the SS, and is set to operate under
test mode transmitting 339 bytes DH5 packages at maximum power.

B. Equipments List:

Please refer ANNEX A(1.5).

2.6.3. Test Procedure

Option 1:

DH1: Dwell time equal to Pulse time (ms) *(1600 / 2 /79)*31.6 Millisecond DH3: Dwell time equal to
Pulse time (ms) * (1600 /4 /79) *31.6 Millisecond DH5: Dwell time equal to Pulse Time (ms)* (1600
/6 /79) *31.6 Millisecond

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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2.6.4. Test Result

2.6.4.1 GFSK Mode

A. Test Verdict:

DH Pulse Width . - ,
Dwell Time (ms) Limit (sec) | Verdict
Packet (ms)
DH1 0.42 134.4 PASS
DH3 1.62 259.2 0.4 PASS
DH5 2.85 304.0 PASS
B. Test Plots:

Agilent Spectrum Analyzer - Swept SA
B | RrRF S0 ac [ SEMSE:PULSE| SOURCE OFF A\ALIGN OFF

Marker 1 A 420.000 ps . Avg Type: Log-Pwr
PNO: Fast —»— 1rig: Free Run

IFGain:Low Atten: 30 dB " selectMarker
AMKr1 420.0 ps >

Ref Offset 1.4 dB

Ref 20.00 dBm -0.46 dB

Properties>

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts) _
E STATUS
(DH1, GFSK)
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Agilent Spectrum Analyzer - Swept SA
RF 500 ac | ] SEMSE:PULSE| SOURCE OFF A\ALIGH OFF 02:59:00 PM Jul 18, 2018

(L

Marker 1 A 1.62000 ms . Avg Type: Log-Pwr
PNO: Fast ~»—- 1rig:FreeRun
IFGain:Low Atten: 30 dB

AMkr1 1.620 ms
Ref Offset 1.4 dB 1.13 dB

Ref 20.00 dBm

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts) _

STATUS

MSG

IS

Marker

Select Marker'

Properties»

(DH3, GFSK)

Agilent Spectrum Analyzer - Swept SA

7 | RE S0 ac [ ] SEMSE:PULSE| SOURCE OFF A\ALIGH OFF 02:57:01 PM
Marker 1 A 2.85000 ms Avg Type: Log-Pwr

PNO: Fast ~»— Ttig:FreeRun
IFGain:Low Atten: 30 dB

AMEkr1 2.850 ms
Ref Offset 1.4 dB -0.43 dB

Ref 20.00 dBm

‘1A2

Marker

Select Marker’

Properties»

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts) _
E STATUS
(DH5, GFSK)
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2.6.4.2 w/4-DQPSK Mode
A. Test Verdict:
DH Pulse Width ' - ,
Dwell Time (ms) Limit (sec) Verdict
Packet (ms)
DH1 0.41 131.2 PASS
DH3 1.61 257.6 0.4 PASS
DH5 2.92 311.5 PASS
B. Test Plots:

Agilent Spectrum Analyzer - Swept SA

[ RFs0goac [
Marker 1 A 410.000 pys

PHO: Fast -
IFGain:Low

Ref Offset 1.4 dB
Ref 20.00 dBm

Center 2.441000000 GHz

MSG

SEMSE:PULSE| SOURCE OFF A\ALIGN OFF

Avg Type: Log-Pwr
Trig: Free Run
Atten: 30 dB

AMEKr1 410.0 ps
1.14 dB

Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts)

STATUS

SelectMarkerb

Properties»

(DH1, n/4-DQPSK)
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Agilent Spectrum Analyzer - Swept SA

W RF [s0e ac | ] SEMSE:PULSE| SOURCE OFF A\ALIGH OFF 03:08:42 PM
Marker 1 A 1.61000 ms Avg Type: Log-Pwr

Marker

PNO: Fast ~»—- 1rig:FreeRun

IFGain:Low Atten: 30 dB Select Marker'

AMKr1 1.610 ms
Ref Offset 1.4 dB
Ref 20,00 dBm 4.20 dB

1A2
\

SRR

Properties»

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts) _

MSG STATUS

(DH3, n/4-DQPSK)

Agilent Spectrum Analyzer - Swept SA
| RFJSog o oec | | [SENSEPULSE[SOURCEOFF | /RALIGN OFF 03:02:03 PM
Marker 1 A 2.92000 ms Avg Type: Log-Pwr

PNO: Fast —»— Ttig: Free Run

IFGain:Low Atten: 30 dB Select Marker.

AMKr1 2.920 ms
Ref Offset 14 dB
Ref 20,00 dBm 1.51 dB

X

Properties»

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts) _

MSG STATUS

(DH5, 1/4-DQPSK)
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2.6.4.3 8-DPSK mode

REPORT No.

A. Test Verdict:

: SZ18070144W01

DH Pulse Width , - ,
Dwell Time (ms) Limit (sec) Verdict
Packet (ms)
DH1 0.43 137.6 PASS
DH3 1.67 260.2 0.4 PASS
DH5 2.84 302.9 PASS
B. Test Plots:

Agilent Spectrum Analyzer - Swept SA

SEMSEPULSE[ SOURCE OFF M\ ALIGH OFF 03:04:04 PM Jul 18, 2018

- I I =TI
Avg Type: Log-Pwr

Marker 1 A 430.000 ys

Trig: Free Run
Atten: 30 dB

PNO: Fast -
IFGain:Low

AMEKr1 430.0 ps

Ref Offset 1.4 dB -0.16 dB

Ref 20.00 dBm

v 4182
Vil

Span 0 Hz
Sweep 10.00 ms (1001 pts)

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

STATUS

Select Marker’

Properties»

(DH1, 8-DPSK)
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Agilent Spectrum Analyzer - Swept SA
| RF[s0e ac |
1.67000 ms

SEMSE:PULSE| SOURCE OFF M\ALIGN OFF 03:04:45 P Jul 18, 2018

Avg Type: Log-Pwr

e
Marker 1 A

Trig: Free Run
Atten: 30 dB

PHO: Fast —»—

IFGain:Low

AMKr1 1.670 ms

Ref Dffset 1.4 dB 0.90 dB

Ref 20.00 dBm

1A2
X2 4

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

Span 0 Hz
#VBW 3.0 MHz

STATUS

Sweep 10.00 ms (1001 pts) _

Marker

SelectMarker'

Properties»

(DH3, 8-DPSK)

Agilent Spectrum Analyzer - Swept SA
B R soe o ac L [SENSERULE]
Marker 1 A 2.84000 ms

SOURCE OFF /By BLIGN OFF
Avg Type: Log-Pwr

03:06:23 PM Jul 18, 2018

PNO: Fast —»— Ttig: Free Run
IFGain:Low

Atten: 30 dB

AMkr1 2.840 ms

Ref Offset 1.4 dB 3.27 dB

Ref 20.00 dBm

Center 2.441000000 GHz Span 0 Hz

Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

STATUS

Sweep 10.00 ms (1001 pts) _

Select Marker'

Properties»

(DH5, 8-DPSK)
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2.7.Conducted Spurious Emissions

REPORT No.: SZ18070144W01

2.7.1. Requirement

According to FCC 815.247(d), in any 100kHz 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 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on either an
RF conducted or a radiated measurement.

2.7.2. Test Description

A. Test Setup:

Attenuator 1
Bluetooth Power EUT
Test Set Splitter
Z)
Spectrum \\
Analyzer Attenuator 2 (Bluetooth Module)

The Bluetooth Module of the EUT is coupled to the Spectrum Analyzer (SA) and the Bluetooth Test
Set with Attenuators through the Power Splitter; the RF load attached to the EUT antenna terminal
is 500hm;the path loss as the factor is calibrated to correct the reading. During the measurement,
the Bluetooth Module of the EUT is activated and controlled by the SS, and is set to operate under
test mode transmitting 339 bytes DH5 packages at maximum power.

B. Equipments List:

Please refer ANNEX A(1.5).

2.7.3. Test Procedure

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious emissions
(e.g., harmonics) from the lowest frequency generated in the EUT up through the 10th harmonic.
Typically, several plots are required to cover this entire span.

RBW = 100 kHz

VBW = RBW

Sweep = auto

Detector function = peak

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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Trace = max hold
Allow the trace to stabilize.

2.7.4. Test Result

The Bluetooth Module operates at hopping-off test mode. The measurement frequency range is
from 30MHz to the 10th harmonic of the fundamental frequency. The lowest, middle and highest
channels are tested to verify the spurious emissions.

2.7.4.1 GFSK Mode
A. Test Verdict:

Limit (dBm)
Frequency | Measured Max. Out of Band i
Channel .. ) Calculated Verdict
(MH2z) Emission (dBm) Carrier Level -
-20dBc Limit
0 2402 -34.93 6.40 -17.84 PASS
39 2441 -33.04 6.08 -18.02 PASS
78 2480 -32.36 4.50 -18.97 PASS
B. Test Plots:

Note: The power of the Module transmitting frequency should be ignored.

Agilent Spectrum Analyzer - Swept SA

W RF [soq &c | | SEMSE:PULSE| SOURCE OFF M\ ALIGH OFF 03:43:11 PM Jul 18, 2018 Peak S h
Marker 2 4.804264000000 GHz Avg Type: Log-Pur eak Searc
PHO: Fast () Trig: Free Run Avg|Hold: 14/100
IFGain:Low Atten: 30 dB
Rof Offect 14 dB Mkr2 4.804 3 GHz NextPeak
Ref 20.00 dBm -34.932 dBm e
Next Pk Right
[
Next Pk Left
[
Marker Delta
[
#VBW 300 kHz Sweep 2.387 s (10001 pts MKr—CF
MKR MODE TRC SCL. K As FUNCTION FUNCTION WIDTH FUNCTION WaLUE ~
@ N1 f|  24022GHz|  63%edBm| | [ R
7 N (1] fF[  48043GHz[ 34932dBm[ [ [ ]
=] [ ]
4 [ Y S Mkr—RefLvi
5 I N N R
5 I B e
7 I
: e e —
10 I 10f2
11 I R I R
>
STATUS

(Channel = 0, 30MHz to 25GHz, GFSK Mode)
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Marker 2 2.399960000000 GHz
PH

SENSE:PULEE| SOURCE CFF M ALIGH CFF 03:41:20 PM
Avg Type: Log-Pwr

Avg|Hold:> 100100

RF 50 &2

Mkr2 2.399 96 GHz

Ref Offset 1.4 dB -39.294 dBm

Ref 20.00 dBm

Span 10.00 MHz|

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

MKR| MODE| TRC| SCL. i A4 FUNCTION FUNCTION WIDTH FUNCTION WALUE
fl N [1f]  240187GHz|  6867dBm| [ [ |
Pl N [1[f] 239096GHz| 39204¢Bm| [ [ |
3 N A R
4
5
6
7
8
9

10

1 . [ [ [ |8

Marker

Select Marker'

z
[w)
B 3 o
o a8

Fixedl>

(o]

.

Properties»

10f2

(Channel = 0, Band edge, GFSK Mode)

Agilent Spectrum Analyzer - Swept SA
od R [ooa ac ] | | SENSEIPLLSE[ SOURCE OFF
Marker 2 2.399710000000 GHz

M\ALIGN OFF
Avg Type: Log-Pwr
Avg|Hold:>100/100

02:40:01 PM Jul 18, 2018

Trig: Free Run
Atten: 30 dB

PNO: Wide O,
IFGain:Low

Mkr2 2.399 71 GHz

Ref Offset 1.4 dB -38.644 dBm

Ref 20.00 dBm

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)

#VBW 300 kHz

MKR MODE| TRC| SCL b Y FUNCTION FUNCTION %IDTH FUNCTIDN VALUE &
i N [1]f] 240186 GHz| |
A N [1[f]  239971GHz| 38644 dBm| 1
3 I
4 |
5 1
6 I
7 |
38 1
9 |

10 I

L |
>

Select Markerb

‘N

Normal

Delta

Fixedl>

O

.

Properties»

More
1o0f2

STATUS

MORLAB

(Channel = 0, Band edge with hopping on, GFSK Mode)
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RF 50 &2 SEMSE:PULSE| SOURCE OFF

NALIGH OFF 03:44:02 PM

AC
881671000000 GHz
PN
IFG:

Marker 2 4.

—, ) Trig:Free Run
Fast L) ;]

Cow T Atten: 30 dB
Ref Offset 1.4 dB
Ref 20.00 dBm

Avg Type: Log-Pwr
Avg|Hold: 91100

Mkr2 4.881 7 GHZ

-33.041 dBm

Peak Search

NextPeak

Next Pk Right

Next Pk Left

il

Marker Delta
Stop 25.00 GHz
#VBW 300 kHz Sweep 2.387 s (10001 pts Mkr—CF
MKR MODE| TRC SCL ® As FUNCTION FUNCTION WIDTH FUNCTION VaLUE ~
@l N [1f|  24421GHz|  6083aBm| | [
el N [1[f|  Agsi7GHz|  B3oaidBm| | | |
. [ A A
z Mkr—RefLvI
5
] |
T
g More
10 1 of2
1 s A A AN

STATUS

Spectrum Analyzer - Swept SA

(- I I =TT
Marker 2 4.961575000000 GHz

PNO: Fast )
IFG.

Avg Type: Log-Pwr
Avg|Hold: 10/10

1 Trig: Free Run
Atten: 30 dB

Mkr2 4.961 6 GHZ

Ref Offset 1.4 dB -32.361 dBm

Ref 20.00 dBm

Stop 25.00 GHz
Sweep 2.387 s (10001 pts;

#VBW 300 kHz

FUNCTION FUNCTION WIDTH FUNCTIODN WALUE &

>

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

1l

Mkr—CF

Mkr—RefLvl

More
10f2

@
>
=
&

(Channel = 78, 30MHz to 25GHz, GFSK Mode)
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pectrum Analyzer - Swept SA
[ | SENSE:PULSE| SOURCE OFF M\ ELIGN OFF 02:45:45 PM
Avg Type: Log-Pwr
de (, ) Trig:FreeRun Avg|Hold:> 10110
Atten: 30 dB Ear

Mkr2 2.487 72 GHz
-42.554 dBm

Marker 2 2.487720000000 GHz
PN

IFGain:Low

Ref Offset 1.4 dB
Ref 20.00 dBm

Peak Search

NextPeak

Next Pk Right

Next Pk Left

il

Marker Delta
Center 2.483500 GHz Span 10.00 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts) MKr—CF
MKR MODE TRC SCL FUNCTION FUNCTION WIDTH FUNCTION WALUE ~
1 mn-——— IE—
P N |1 f|  243772GHz|  42864dBm| | | ]
3 - ]
4 A A Mkr—RefLvi
5 )
6 I I I B B | |
7 ) E
g ) More
10 ) Y A 10f2
11 | )
¢ >
MSG STATUS

(Channel = 78, Band edge, GFSK Mode)

Spectrum Analyzer - Swept SA

| | SENSE:PULSE| SOURCE OFF M\ ELIGN OFF 024644 PM Jul 18, 2018
Avg Typ:
Avg|Hold:> 10110

Marker 2 2.487770000000 GHz .
PN () Trig:Free Run

Atten: 30 dB

Mkr2 2.487 77 GHz

Ref Dffset 1.4 dB -42.506 dBm

Ref 20.00 dBm
1

Center 2.483500 GHz Span 10.00 MHz

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

MKR MODE TRC SCL FUNCTION FUNCTION WIDTH FUNCTIODN WALUE &

N [1]F] 2 480 02 GHz 4, 573 dBm| |

Al N [ 1]

3

4

5

6

7

8

9
10
1 Y A E—
< >

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

il

MKkr—CF

Mkr—RefLvl

More
10f2

MSG STATUS

(Channel = 78, Band edge with hopping on, GFSK Mode)
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2.7.4.2 w/4-DQPSK Mode
A. Test Verdict:
Limit (dBm)
Frequency | Measured Max. Out of Band - i
Channel o Carrier Calculated Verdict
(MHz) Emission (dBm) -
Level -20dBc Limit
0 2402 -38.76 3.23 -19.98 PASS
39 2441 -37.26 2.42 -19.92 PASS
78 2480 -35.48 0.87 -20.60 PASS
B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.

MORLAB

(L
Marker 2 4.804264000000 GHz

Agilent Spectrum Analyzer - Swept SA

02:50:15 PM Ul 18, 2018

S0Q AC | | | SEMSE:PULSE| SOURCE OFF N\ BLIGH OFF
Avg Type: Log-Pwr

PHO: Fast (, 1fig:FreeRun Avg|Hoeld:> 10110

IFGain:Low Atten: 30 dB DET

Peak Search

Mkr2 4.804 3 GHz

Ref Dffset 1.4 dB -38.758 dBm

Ref 20.00 dBm

Stop 25.00 GHz
Sweep 2.387 s (10001 pts;

#VBW 300 kHz

FUNCTION FUNCTION WALUE

FUNCTION WIDTH

MER MODE TRC SCL b N

N [1]7] 24022 GHz 3228dBm| [ 000000 00|
Al N 1] f 4.804 3 GHz 387EdBm] [ ]
I R

Next Peak
IE—
Next Pk Right

Next Pk Left

=

Marker Delta

MKkr—CF

Mkr—RefLvl

More
10f2

STATUS

(Channel = 0, 30MHz to 25GHz, n/4-DQPSK)
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rum Analyzer - Swept SA

| R [S506 ac | [ [GSENSE:PULSE[SOURCE OFF A\ ALIGH OFF
Marker 2 2.395670000000 GHz Avg Type: Log-Pwr Peak Search
PNO: Wide L, 1119:FreeRun Avg|Hold:>10/10
IFGain:Low Atten: 30 dB

Ref Offset 1.4 dB Mkr2 2.395 67 GHz NextPeak
Ref 20.00 dBm -45.824 dBm [
Next Pk Right
[
Next Pk Left

il

Marker Delta
Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) Mkr—CF
MKR MODE TRC SCL ® hd FUNCTION FUMNCTION WIDTH FUMNCTION WALUE ~
@l N 1 f|  240187GHz|  587tedBm| | [ " ]
P N (1 [ f|  239567CGHz|  45824dBm| | [ ]
— - T
: Mkr—RefLvI
5
8 [
7
: More
10 10f2

~

STATUS

Agilent Spectrum Analyzer - Swept SA
T SENSE:PULEE| SOURCE OFF M\ ALIGN OFF Peak Search
Marker 2 2.395700000000 GHz

Ref Offset 1.4 dB
Ref 20.00 dBm -38.907 dBm

#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) MKr—CF

Avy Type: Log-Pwr
—— Trig:Free Run Avg|Hold:>10M0
Atten: 30 dB

Mkr2 2.395 70 GHZz NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Span 10.00 MHz

MKR MODE| TRC SCL

FUNCTION FUNCTION wWIDTH FUNCTION WALUE &

hs
240286 GHz|  5.705 dBm|
GHz

|X

It
(=]

Mkr—RefLvl

More
10f2

[Z]
3
g
5

(Channel = 0, Band edge with hopping on, n/4-DQPSK)
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pectrum Analyzer - Swept SA
S0 aC | | | SENSE:PULSE[SOURCE OFF A\ALIGN OFF 03:52:46 P

Marker 2 4.881671000000 GHz Avg Type: Log-Pwr TRACE Peak Search
PNO: Fast () Trig: Free Run Avg|Held: 10110 TVPE
IFGain:Low Atten: 30 dB DET
Ref Offset 1.4 dB Mkr2 4.881 7 GHz NextPeak
Ref 20.00 dBm -37.255 dBm e
Next Pk Right
[
Next Pk Left
[
Marker Delta
[
Stop 25.00 GHz
#VBW 300 kHz Sweep 2.387 s (10001 pts MKr—CF

FUNCTION FUMCTION WIDTH FUNCTIOM VALUE

ks
37.265 dBm
Mkr—RefLvl

More
10of2

=
@
]
@
B
d
@

(Channel = 39, 30MHz to 25GHz, n/4-DQPSK)

Agilent Spectrum Analyzer - Swept SA
T SENSE:PULEE] SOURCE OFF A ALTGH OFF Eerl: o o
Marker 2 4.959078000000 GHz Avg Type: Log-Pwr eak Searc
PHO: Fast L, Trig: Free Run Avg|Hold:>10M10
IFGain:Low Atten: 30 dB
NextPeak
Ref Offset 1.4 dB Mkr2 4.959 1 GHz
Ref 20.00 dBm -35.476 dBm T
Next Pk Right|
[
Next Pk Left
[
Marker Delta
[
Stop 25.00 GHz
#VBW 300 kHz Sweep 2.387 s (10001 pts MKr—CF
MKR MODE| TRC SCL % N FUNCTION FUNCTION WIDTH FUNCTION WALUE ~
N [1f] 24796 GHz| I S
Al N [1[f[ 49591 GHz]| [ 1
[ ] - ] ]
131 — ] ] Mkr—RefLvl
5 - ] [ 1
5 ] B
7 ] ]
- ] [ 1
g - ] ] More
10 ] ] 10of2
@ [ [ [ |
< o 00 |
MSG STATUS

(Channel = 78, 30MHz to 25GHz, n/4-DQPSK)
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pectrum Analyzer - Swept SA
RF S0 Q@

| | SEMSE:PULEE[SOURCE OFF A\ ALIGN OFF

03:54:19 PM

Avg Type: Log-Pwr

Marker 2 2.484830000000 GHz
Avg|Hold:>10110

PNO: e () Trig:Free Run
IFGain:Low Atten: 30 dB

Ref Offset 1.4 dB
Ref 20.00 dBm

1

Center 2.483300 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 1

Mkr2 2.484 83 GHz

-43.387 dBm

Span 10.00 MHz
.000 ms (1001 pts)

MKR| MODE| TRC| SCL. s Y FUNCTION FUNCTION WIDTH
(0 N [1f]  248018GHz|  3723dBm| |
(I N [1[f[  248483GHz[ 43387dBm| |
3 - ]
4 I A
5 I A
6 I A
7 I A
38 I A
9 I A

10 I A

1 [ |

FUNCTION WALUE ~ ~

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

STATUS

(Channel = 78, Band edge, n/4-DQPSK)

Agilent Spectrum Analyzer - Swept SA

L F sne a0 ]

SEMSE:PULSE| SOURCE OFF M ALIGN OFF

Avy Type: Log-Pwr

Marker 2 2.483600000000 GHz
AvglHold:>1010

—— Trig: Free Run
Atten: 30 dB

Ref Offset 1.4 dB
Ref 20.00 dBm

#VBW 300 kHz

Mkr2 2.483 60 GHz

-42.680 dBm

Span 10.00 MHz

Sweep 1.000 ms (1001 pts)

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

FUNCTION FUNCTION WIDTH

-

WO~ LW

10

FUNCTIODN WALUE &

Mkr—RefLvl

More
10of2

[Z]
3
=
5

(Channel = 78, Band edge with hopping on, 11/4-DQPSK)
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2.7.4.3 8-DPSK Mode
A. Test Verdict:
Limit (dBm)
Frequency Measured Max. Out of Band - i
Channel L Carrier Calculated Verdict
(MH2z2) Emission (dBm) .
Level -20dBc Limit
0 2402 -39.28 3.84 -20.24 PASS
39 2441 -37.90 4.86 -20.52 PASS
78 2480 -35.55 1.30 -21.07 PASS
B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.

MORLAB

Agilent Spectrum Analyzer - Swept SA

d R Jooo ac | [ SENSEIPLLSE[SOURCE OFF
Marker 2 4.804264000000 GHz

A\ ALIGN OFF

Avg Type: Log-Pwr
PHO: Fast L, T1119:FreeRun Avg|Hoeld: 10/10

IFGain:Low Atten: 30 dB

Mkr2 4.804 3 GHz

Ref Offset 1.4 dB
Ref 20.00 dBm

#VBW 300 kHz

Sweep

-39.275 dBm

Stop 25.00 GHz
2.387 5 (10001 pts

MKR MODE| TRC SCL

W~ thkw

[ N [1]¢f] 24022 GHz 3839dBm| |
AN [1[f 4.804 3 GHz 392765dBm| |

FUNCTION WIDTH

b Y FUNCTION

FUNCTION WALUE

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

STATUS

(Channel = 0, 30MHz to 25GH, 8

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.

FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

-DPSK)

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn

Page 43 0f 76



REPORT No.:

pectrum Analyzer - Swept SA

N ALIGN OFF 02:57:58 M

| | SENSE:PULSE| SOURCE OFF

Marker 2 2.399810000000 GHz _ Avg Type: Log-Pwr Marker
PN de (, Trg:FreeRun Avg|Hold:>10/10
IFGain:Low Atten: 30 dB o SelectMarker.
Mkr2 2.399 81 GHz 2
Ref Offset 1.4 dB
Ref 20.00 dBm -38.785 clBm{y R —
Normal
—
Deita
|
Fixedl>
|
Center 2.400000 GHz Span 10.00 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts) Off
MER MODE TRC SCL FUMCTION FUNCTION WIDTH FUMCTION WALUE
1 Il'lll-——— [
Al N [1[fF] 239981 GHz| 38785dBm[ | [ 1}
3 - - :
4 I I A R Properties»
5 I I
6 N I A A R
7 I I A R
g I I More
10 I A N 10f2
11 [ [ =

STATUS

(Channel = 0, Band edge, 8-DPSK)

lent Spectrum Analyzer - Swept SA

| | SENSE:PULSE| SOURCE OFF A\ ALTGN OFF 05641 PM Jul 18, 2018
Avg Typ:
Avg|Hold:> 10110

Marker 2 2.397720000000 GHz .
~ 1 Trig:Free Run

Atten: 30 <B

Mkr2 2.397 72 GHz

Ref Dffset 1.4 dB -38.687 dBm

Ref 20.00 dBm

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)

Center 2.400000 GHz
#YBW 300 kHz

Marker

SelectMarker

N
hd

Normal

Deilta

Fixedl>

(o]

E

FUNCTIDN WALUE &

FUNCTION WIDTH

MKR MODE TRC SCL FUNCTION

(N [1]F] 2402 87 GHz 5914 dBm| |

Properties»

STATUS

(Channel = 0, Band edge with hopping on, 8-DPSK)
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I =
Marker 2 4.881671000000 GHz

pectrum Analyzer - Swept SA

[ | SENSE:PULSE| SOURCE OFF M\ ELIGN OFF 053,39 PM
Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:> 10110

Atten: 30 dB Ear

PNO: Fast )
IFGain:Low

Mkr2 4.881 7 GHz
-37.898 dBm

Ref Offset 1.4 dB
Ref 20.00 dBm

Stop 25.00 GHz
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2.8.Conducted Emission

REPORT No.: SZ18070144W01

2.8.1. Requirement

According to FCC section 15.207, for an intentional radiator that is designed to be connected to the
public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power
line on any frequency within the band 150kHz to 30MHz shall not exceed the limits in the following
table, as measured using a 50pH/50Q line impedance stabilization network (LISN).

Frequency range | Conducted Limit (dBuV)

(MHz) Quai-peak Average

0.15-0.50 66 to 56 56 to 46

0.50-5 56 46

5- 30 60 50
NOTE:

(& The lower limit shall apply at the band edges.
(b) The limit decreases linearly with the logarithm of the frequency in the range 0.15 - 0.50MHz.

2.8.2. Test Description

A. Test Setup:

5 A0cm >
EUT
-7 A
: < 80cm > Pulse Limiter
< 80cm > LISN
0 o Receiver
v

1

The Table-top EUT was placed upon a non-metallic table 0.8m above the horizontal metal
reference ground plane. EUT was connected to LISN and LISN was connected to reference
Ground Plane. EUT was 80cm from LISN. The set-up and test methods were according to ANSI
C63.10: 2013.
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The factors of the site are calibrated to correct the reading. During the measurement, the Bluetooth
EUT is activated and controlled by the Bluetooth Service Supplier (SS) via a Common Antenna,
and is set to operate under hopping-on test mode transmitting 339 bytes DH5 packages at
maximum power.

B. Equipments List:

Please reference ANNEX A(1.5).

REPORT No.: SZ18070144W01

2.8.3. Test Result

The maximum conducted interference is searched using Peak (PK), if the emission levels more
than the AV and QP limits, and that have narrow margins from the AV and QP limits will be
re-measured with AV and QP detectors. Tests for both L phase and N phase lines of the power
mains connected to the EUT are performed. Refer to recorded points and plots below.

Note: Both of the test voltage AC 120V/60Hz and AC 230V/50Hz were considered and tested
respectively, only the results of the worst case AC 120V/60Hz were recorded in this report.

A. Test setup:

The EUT configuration of the emission tests is EUT + Link.

Note: The test voltage is AC 120V/60Hz.
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B. Test Plots:
90
80
70
I
60 1
S o T |
g 40 V\AJ Ih“ AWAW( ﬂ IA | @7
S L T T e, | o gl |
W L.,'H“ \‘AL )H’M% H‘.w ‘m“‘ ot “ ‘
20 1 WM‘U ik i #M"“IW-'M
10
t?15 1 10 30
Frequency[MHz]
— QP Limit — AV Limit —PK — AV
o QP Detector % AV Detector
(Plot A: L Phase)
Fre. Emission Level (dBuV) Limit (dBuV)
NO. Power-line Verdict
(MHz) Quai-peak | Average Quai-peak Average
1 0.2533 35.15 24.25 61.65 51.65 PASS
2 0.3752 33.63 23.46 58.39 48.39 PASS
3 0.5050 35.06 23.80 56.00 46.00 Line PASS
4 0.8476 33.43 22.74 56.00 46.00 PASS
5 1.3297 33.72 22.85 56.00 46.00 PASS
6 26.7784 16.22 10.68 60.00 50.00 PASS
SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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v REPORT No.: SZ18070144W01
90
80
70
[
60
[
z ,
? 40 o nﬁw Aot ?K k4 I il $|- s
: AT )
30}~ - 511 e
20 B B o P il
"’M o L
10 - P i
915 1 | 10 30
Frequency[MHz]
— QPLimit ~ —— AVLimit —PK — AV
o QP Detector % AV Detector
(Plot B: N Phase)
Fre. Emission Level (dBuV) Limit (dBuV) - _
NO. Power-line Verdict
(MHz) Quai-peak | Average Quai-peak Average
1 0.2672 33.41 23.83 61.21 51.21 PASS
2 0.3798 32.39 22.88 58.28 48.28 PASS
3 0.5685 31.76 21.99 56.00 46.00 Neutral PASS
4 0.9777 33.05 22.57 56.00 46.00 PASS
5 1.2475 32.04 22.55 56.00 46.00 PASS
6 2.1055 25.97 16.86 56.00 46.00 PASS
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2.9.Restricted Frequency Bands

2.9.1. Requirement

According to FCC section 15.247(d), in any 100kHz 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 20dB below that in the
100kHz bandwidth within the band that contains the highest level of the desired power, In addition,
radiated emissions which fall in the restricted bands, as defined in 15.205(a), must also comply
with the radiated emission limits specified in 15.209(a).

2.9.2. Test Description

A. Test Setup:

A
oy

Eeceivers — Preamplifier+

The EUT is located in a 3m Semi-Anechoic Chamber; the antenna factors, cable loss and so on of
the site as factors are calculated to correct the reading. During the measurement, the Bluetooth
Module of the EUT is activated and controlled by the Bluetooth Service Supplier (SS) via a
Common Antenna, and is set to operate under non hopping-on test mode transmitting 339 bytes
DH5, 679 bytes 2DH5 and 1021 bytes 3DH5 packages at maximum power.

For the Test Antenna:

Horn Test Antenna is 3m away from the EUT. Test Antenna height is varied from 1m to 4m above
the ground to determine the maximum value of the field strength.
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B. Equipments List:
Please refer ANNEX A(1.5).

REPORT No.: SZ18070144W01

2.9.3. Test Procedure

Span = wide enough to fully capture the emission being measured
RBW =1 MHz for f 2 1GHz, 100 KHz for f < 1GHz

VBW = 3 MHz for peak and 10Hz for average

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize.

2.9.4. Test Result

The lowest and highest channels are tested to verify Restricted Frequency Bands.

The measurement results are obtained as below:

E [dBlJV/m] :UR + AT + AFactor [dB], AT :I—Cable loss [d B]'Gpreamp [d B]

AT: Total correction Factor except Antenna

UR: Receiver Reading

Gpreamp: Preamplifier Gain

AFactor: Antenna Factor at 3m

Note: Restricted Frequency Bands were performed when antenna was at vertical and horizontal
polarity, and only the worse test condition (vertical) was recorded in this test report.

2.8.4.1 GFSK Mode
A. Test Verdict:

Receiver Max.
Frequency | Detector | Reading Ar Aracior Emission Limit .
Channel | 11172y Uz | (dB) | (@dB@3m) E | (dBuv/m) | Verdict
PK/AV | (dBuV) (dBuV/m)
0 2352.73 PK 51.17 -33.63 32.56 50.10 74 Pass
0 2352.73 AV 42.44 -33.63 32.56 41.37 54 Pass
78 2489.36 PK 52.17 -33.18 32.50 51.49 74 Pass
78 2458.60 AV 36.35 -33.18 32.50 35.67 54 Pass
SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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B. Test Plots:

REPORT No.:

SZ18070144W01

ri Keysight Spectrum Analyzer - Swept SA
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REPORT No.:

rﬁ: Keysight Spectrum Analyzer - Swept SA
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BE Keysight Spectrum Analyzer - Swept SA
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2.8.4.2 w/4-DQPSK Mode

REPORT No

A. Test Verdict:

.. SZ18070144W01

Receiver Max.
Frequency Detector Reading At Acactor Emission Limit .
Channel Verdict
(MHz) Ur (dB) | (dB@3m) E (dBuv/m)
PKIAV | (dBuv) (dBuV/m)
0 2333.90 PK 50.12 -33.63 32.56 49.05 74 Pass
0 2334.32 AV 37.46 -33.63 32.56 36.39 54 Pass
78 2484.20 PK 51.04 -33.18 32.50 50.36 74 Pass
78 2485.22 AV 36.27 -33.18 32.50 35.59 54 Pass
B. Test Plots:
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ri Keysight Spectrum Analyzer - Swept SA
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BN Keysight Spectrum Analyzer - Swept SA
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7 RFPRESEL [50Q DC [ SENSE:INT] [ AVALIGN OFF [06:16:32 PM1ul 25, 2018
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2.8.4.3 8-DPSK Mode

A. Test Verdict:

Receiver Max.
Channel Frequency Detector Reading Ag Aractor Emission Limit Verdict
(MHz) Ur (dB) | (dB@3m) E (dBpv/m)
PKIAV | (dBuv) (dBuV/m)
0 2334.01 PK 50.10 -33.63 32.56 49.03 74 Pass
0 2425.60 AV 38.65 |[-33.63 32.56 37.58 54 Pass
78 2484.38 PK 51.04 -33.18 32.50 50.36 74 Pass
78 2487.33 AV 36.19 -33.18 32.50 35.51 54 Pass
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B. Test Plots:

REPORT No.:

S718070144W01

ri Keysight Spectrum Analyzer - Swept SA
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REPORT No.:

ru Keysight Spectrum Analyzer - SweptSA
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2.10. Radiated Emission

REPORT No.: SZ18070144W01

2.10.1. Requirement

According to FCC section 15.247(d), radiated emission outside the frequency band attenuation
below the general limits specified in FCC section 15.209(a) is not required. In addition, radiated
emissions which fall in the restricted band