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1. Techni

Note: Provide by

REPORT No. : KH18110102W04

cal Information

applicant.

1.1. Applicant and Manufacturer Information

Applicant:

Xiamen Padmate Technology Co.,LTD

Applicant Add

ress: RM 201, Huli Park No.37, Industrial Zone, Tong'an District,
Xiamen, China

Manufacturer:

Xiamen Padmate Technology Co.,LTD

Manufacturer Address: RM 201, Huli Park No.37, Industrial Zone, Tong'an District,

Xiamen, China

1.2.Equipment Under Test (EUT) Description

Product Name:

Bluetooth Headset

Serial No: (N/A, marked #1 by test site)
Hardware Version: V1.3
Software Version: V21

Modulation Type:

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

Operating Frequency Range: | (79 channels, at intervals of 1MHz);

The frequency range used is 2402MHz — 2480MHz

The frequency block is 2400MHz to 2483.5MHz.

Bluetooth Vers

ion: Bluetooth classic

Antenna Type:

Ceramic Antenna

Antenna Gain:

1 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 dedic

ated software to control the EUT into the test mode.

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. : KH18110102W04

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 | Dec 12, 2018 Scott Chen PASS
3 | 15.247(b) | Peak Output Power Dec 12, 2018 Scott Chen PASS
4 | 15.247(a) | 20dB Bandwidth Dec 12, 2018 Scott Chen PASS
5 | 15.247(a) | Carrier Frequency Separation Dec 12, 2018 Scott Chen PASS
6 | 15.247(a) | Time of Occupancy (Dwell time) | Dec 12, 2018 Scott Chen PASS
7 | 15.247(q) | COnducted Spurious Emission | 15 o018 | scottChen | PASS
and Band Edge
8 | 15.247(d) | Restricted Frequency Bands Dec 18, 2018 Jinxin Huang PASS
9 15.209, Radiated Emission Dec 18, 2018 Jinxin Huang | PASS
15.247(d)
10 15.207 | Conducted Emission Dec 18, 2018 Jinxin Huang PASS
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

Kehu-Morlab
Test Laboratory
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REPORT No. : KH18110102W04
2. 47 CFR Part 15C Requirements

2.1.Antenna requirement

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.
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REPORT No. : KH18110102W04

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:

Spectrum Analyzer EUT

Laptop

The EUT (Equipment under the test) is coupled to the Spectrum analyzer; the RF load attached to
the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to correct the reading,
all test result in Spectrum analyzer.

B. Equipments List:

Please reference ANNEX B(4).

2.2.3. Test Result

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

Frequency Block
Test Mode d (MHZ) Measured Channel Numbers Min. Limit Verdict
GFSK 2400 - 2483.5 79 15 PASS
/4-DQPSK 2400 - 2483.5 79 15 PASS
8-DPSK 2400 - 2483.5 79 15 PASS
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B. Test Plots:

REPORT No. : KH18110102W04
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REPORT No. : KH18110102W04

. Keysight Spectrum Analyzer - Swept SA
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REPORT No. : KH18110102W04

2.3.Peak Output Power

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:

Spectrum Analyzer EUT

Laptop

The EUT (Equipment under the test) is coupled to the Spectrum analyzer; the RF load attached to
the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to correct the reading,
all test result in Spectrum analyzer.

B. Equipments List:

Please refer ANNEX B(4).

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.

GFSK Mode

A. Test Verdict:

Frequency Measured Output Peak Power Limit i
Channel Verdict
(MH2) dBm w dBm w
0 2402 1.33 0.0014 PASS
39 2441 2.24 0.0017 21 |0.125 PASS
78 2480 3.40 0.0022 PASS
Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050
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B. Test Plots:

REPORT No. : KH18110102W04

' Keysight Spectrum Analyzer - Swept SA

Ref Offset 2 dB
Ref 12.00 dBm

Center 2.402000 GHz

MSG

Center Freq 2.40200000 GHz

#Res BW 3.0 MHz

[ SENSE:INT] [
Avg Type: Log-Pwr

‘04111 :45 PMDec 08, 2018

PNO: Fast (y Trig: Free Run
IFGain:Low #Atten: 20 dB

Mkr1 2.402 207 GHz
1.33 dBm

Center Freq
2.402000000 GHz

StartFreq
2.397500000 GHz

Stop Freq

2.406500000 GHz

CF Step
900.000 kHz
Auto Man

Freq Offset

0Hz
JE—
Scale Type

Span 9.000 MHz |55 Lin

Sweep 1.000 ms (1001 pts) _
STATUS

#/BW 8.0 MHz

(GFSK, Channel 0, 2402MHz)

' Keysight Spectrum Analyzer - Swept SA

Ref Offset 2 dB
Ref 12.00 dBm

Center 2.441000 GHz

MSG

Center Freq 2.44100000 GHz

IFGain:Low

#Res BW 3.0 MHz

[ SENSE:INT] [
Avg Type: Log-Pwr

PNO: Fast () Trig: Free Run
#Atten: 20 dB

Mkr1 2.441 144 GHz
2.24 dBm

Center Freq
2.441000000 GHz

StartFreq
2.436500000 GHz

Stop Freq
2.445500000 GHz

CF Step
900.000 kHz
Auto Man

Freq Offset

0Hz
JE—
Scale Type

Span 9.000 MHz |55 Lin

Sweep 1.000 ms (1001 pts |

#/BW 8.0 MHz

Kehu-Morlab
Test Laboratory

XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China

(GFSK, Channel 39, 2441MHz)

Tel: +86 592 5612050
Fax: +86 592 5612095

Page 10 0f 158



REPORT No. : KH18110102W04

[ [04:12:59 PMDec 08,2018
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mw/4-DQPSK Mode

A. Test Verdict:

REPORT No. : KH18110102W04

Frequency Measured Output Peak Power Limit )
Channel Verdict
(MHz) dBm w dBm w
0 2402 3.57 0.0023 PASS
39 2441 4.40 0.0028 21 0.125 PASS
78 2480 5.49 0.0035 PASS
B. Test Plots:
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REPORT No. : KH18110102W04

' Keysight Spectrum Analyzer - Swept SA

Ref Offset 2 dB
Ref 12.00 dBm

Center 2.441000 GHz
#Res BW 3.0 MHz

MSG

Center Freq 2.44100000 GHz

[ SENSE:INT] [
Avg Type: Log-Pwr

‘04113152 PMDec 08,2018

Trig: Free Run

PNO: Fast ()
™ #Atten: 20 dB

IFGain:Low

Mkr1 2.441 135 GH
4.40 dBm

2.445500000 GHz

900.000 kHz
Auto Man

Freq Offset

0Hz
JE—
Scale Type

Span 9.000 MHz |55 Lin

Sweep 1.000 ms (1001 pts) |

#/BW 8.0 MHz

(T1/4-DQPSK, Channel 39, 2441MHz)

. Keysight Spectrum Analyzer - Swept SA

] RL RF

Ref Offset 2 dB
Ref 12.00 dBm

Center 2.480000 GHz
#Res BW 3.0 MHz

MSG

Center Freq 2.480000000 GHz

[ SENSE:INT[ [
Avg Type: Log-Pwr

[04:14:20 PMDec 08,2018

Trig: Free Run

PNQ: Fast G
™ #Atten: 20 dB

IFGain:Low

Mkr1 2.480 144 GHz
5.49 dBm

Center Freq
2.480000000 GHz

StartFreq
2.475500000 GHz

Stop Freq
2.484500000 GHz

CF Step
900.000 kHz
Man

Auto

Freq Offset

0 Hz
[
Scale Type

Span 9.000 MHz |55

Sweep 1.000 ms (1001 pts |

#/BW 8.0 MHz

Kehu-Morlab
Test Laboratory

XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China

(T1/4-DQPSK, Channel 78, 2480MH2z)

Tel: +86 592 5612050
Fax: +86 592 5612095

Page 13 0f 158



8-DPSK Mode

A. Test Verdict:

REPORT No. : KH18110102W04

Frequency Measured Output Peak Power Limit )
Channel Verdict
(MHz) dBm w dBm w
0 2402 3.77 0.0024 PASS
39 2441 4.61 0.0029 21 0.125 PASS
78 2480 5.71 0.0037 PASS
B. Test Plots:
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REPORT No. : KH18110102W04

' Keysight Spectrum Analyzer - Swept SA
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REPORT No. : KH18110102W04

2.4.20dB Bandwidth

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:

Spectrum Analyzer EUT

Laptop

The EUT (Equipment under the test) is coupled to the Spectrum analyzer; the RF load attached to
the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to correct the reading,
all test result in Spectrum analyzer.

B. Equipments List:

Please refer ANNEX B(4).

2.4.3. 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.
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REPORT No. : KH18110102W04

GFSK Mode

A. Test Verdict:

Channel Frequency (MHz) 20dB Bandwidth (MHz) Result
0 2402 0.7941 PASS
39 2441 0.7960 PASS
78 2480 0.7952 PASS
B. Test Plots:
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REPORT No. : KH18110102W04
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REPORT No. : KH18110102W04

mw/4-DQPSK Mode

A. Test Verdict:

Channel Frequency (MHz) 20dB Bandwidth (MHz) Result
0 2402 1.197 PASS
39 2441 1.197 PASS
78 2480 1.197 PASS
B. Test Plots:
' Keysight Spectrum Analyzer - Occupied BW [ =

i RL RF AC | SENSE:INT| [ [04:02:59 PM Dec 08, 2018
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None
Gy Trig: Free Run Avg|Hold:>10/10
#HAFGain:Low #Atten: 26 dB Radio Device: BTS

Frequency

Ref Offset2 dB
Ref 15.00 dBm

Center Freq
2.402000000 GHz

Center 2.402 GHz
#Res BW 20 kHz #/BW 100 kHz

Occupied Bandwidth Total Power 10.0 dBm
1.1664 MHz

Transmit Freq Error -8.541 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.197 MHz x dB -20.00 dB

MSG STATUS

(T1/4-DQPSK, Channel 0, 2402MH2z)

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095

Page 19 0f 158



REPORT No. : KH18110102W04

' Keysight Spectrum Analyzer - Occupied BW

EEI=

Center Freq 2.44100000 GHz

L
#FGain:Low

Ref Offset 2 dB
Ref 15.00 dBm

Center 2.441 GHz
#Res BW 20 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

[ SENSE:INT]

‘04:03:30 PMDec 08, 2018

[
Center Freq: 2.441000000 GHz
Trig: Free Run
#Atten: 26 dB

#/BW 100 kHz

Total Power

1.1679 MHz

-9.573 kHz
1.197 MHz

% of OBW Power
x dB

Avg|[Hold:>1010

STATUS

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.441000000 GHz

10.9 dBm

99.00 %
-20.00 dB

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

. Keysight Spectrum Analyzer - Occupied BW

Center Freq 2.48000000 GHz

L
#IFGain:Low

[ SENSE:INT|

[04:04:01 PMDec 08, 2018

— ) Trig: Free Run

[
Center Freq: 2.480000000 GHz

#Atten: 26 dB

Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 2 dB
Ref 15.00 dBm

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

1.1702 MHz

-9.175 kHz
1.197 MHz

% of OBW Power
x dB

Center Freq
2.480000000 GHz

12.1 dBm

99.00 %
-20.00 dB

(Tr/4-DQPSK, Channel 78, 2480MHz)

Kehu-Morlab
Test Laboratory

XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China

Tel: +86 592 5612050
Fax: +86 592 5612095
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8-DPSK Mode

A. Test Verdict:

Channel Frequency (MHz) 20dB Bandwidth (MHz) Result
0 2402 1.234 PASS
39 2441 1.233 PASS
78 2480 1.232 PASS
B. Test Plots:
e Keysight Spectrum Analyzer - Occupied BW [ =

| SENSE:INT| | [04:04:42 PMDec 08, 2018
Center Freq: 2.402000000 GHz Radio Std: None
[ ] Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 26 dB Radio Device: BTS

Frequency

Ref Offset 2 dB
Ref 15.00 dBm

Center Freq
2.402000000 GHz

Center 2.402 GHz
# #/BW 100 kHz

Occupied Bandwidth Total Power 10.4 dBm
1.1599 MHz

Transmit Freq Error -7.744 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.234 MHz x dB -20.00 dB

MSG STATUS

(8-DPSK, Channel 0, 2402MHz)

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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. Keysight Spectrum Analyzer - Occupied BW (=] (3]
[ SENSE:INT] | |04:05:46 PMDec 08, 2018
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|[Hold:>1010
#IFGain:Low #Atten: 26 dB Radio Device: BTS

Ref Offset 2 dB
Ref 15.00 dBm

Center Freq
2.441000000 GHz

Center 2.441 GHz
#Res BW 20 kHz #/BW 100 kHz

Occupied Bandwidth Total Power 11.3 dBm
1.1602 MHz

Transmit Freq Error -71.977 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.233 MHz x dB -20.00 dB

MSG STATUS

(8-DPSK, Channel 39, 2441MHz)

. Keysight Spectrum Analyzer - Occupied BW

2 [ SENSE:INT| | [04:06:13 PMDec 08, 2018
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 26 dB Radio Device: BTS

Ref Offset 2 dB
Ref 15.00 dBm

Center Freq
2.480000000 GHz

#VBW 100 kHz

Occupied Bandwidth Total Power 12.4 dBm
1.1609 MHz

Transmit Freq Error -8.203 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.232 MHz x dB -20.00 dB

(8-DPSK, Channel 78, 2480MHz)

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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2.5.Carried Frequency Separation

2.5.1. Definition

According to FCC 8§15.247(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:

Spectrum Analyzer EUT

Laptop

The EUT (Equipment under the test) is coupled to the Spectrum analyzer; the RF load attached to
the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to correct the reading,
all test result in Spectrum analyzer.

B. Equipments List:

Please refer ANNEX B(4).

2.5.3. Test Result

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 Carried Frequenc 20d8
Test Mode Channel i d y bandwidth Min. Limit Verdict
Separation(MHz)
Numbers (MH2z)
GFSK 39 and 40 0.997 0.796 ) PASS
two-thirds of the
m/4-DQPSK 39 and 40 1.005 1.197 i PASS
20dB bandwidth
8-DPSK 39 and 40 0.993 1.233 PASS

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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' Keysight Spectrum Analyzer - Swept SA

[ SENSE:INT] [
Avg Type: Log-Pwr
) Trig: Free Run Avg[Hold:>1/1
#Atten: 30 dB

Ref Offset 2 dB
1LO dBidiv  Ref 20.00 dBm
o9

2.442500000 GHz

200.000 kHz
Auto Man

Freq Offset

0Hz
[
Scale Type

Stop 2.442500 GHz | Lin

#VBW 100 kHz Sweep 2.133 ms (1001 pts) _
STATUS

(GFSK)

. Keysight Spectrum Analyzer - Swept SA

[ SENSE:INT[ [
Avg Type: Log-Pwr
~ ) Trig: FreeRun Avg|Hold:>1/1

#Atten: 30 dB

[04:31:58 PMDec 08,2018

AMkr1 1.005 MHz
Ref Offset 2 dB
1Lo dBidiv R:f 25.900 dBm 1.001 dB|

Center Freq
2.441500000 GHz

StartFreq
2.440500000 GHz

Stop Freq
2.442500000 GHz

CF Step
200.000 kHz
Auto Man
JE—
Freq Offset
O0Hz
IR
Scale Type
Stop 2.442500 GHz |kt

#VBW 100 kHz Sweep 2.133 ms (1001 pts) _
STATUS

(n/4-DQPSK)

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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' Keysight Spectrum Analyzer - Swept SA

Q A [ SENSE:INT] [ [04:35:21 PMDec 08,2018
Center Freq 2.441500000 GHz ) Avg Type: Log-Pwr TRACE MEIEE
- Wide L) 1rig: Free Run Avg[Hold:>1/1 TYPI
[ SELACE T2 P NNNNN
IFGain:Low #Atten: 30 dB R

Ref Offset 2 dB
Ref 20.00 dBm

2.442500000 GHz

200.000 kHz
Auto Man

Freq Offset
0Hz

[
Scale Type

Log Lin

Start 2.440500 GHz

Res BW 30 kHz #VBW 100 kHz . ' _l

(8-DPSK)

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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2.6. Time of Occupancy (Dwell time)

2.6.1. Requirement

According to FCC 8§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:

Spectrum Analyzer EUT

Laptop

The EUT (Equipment under the test) is coupled to the Spectrum analyzer; the RF load attached to
the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to correct the reading,
all test result in Spectrum analyzer.

The EUT was working in channel hopping; Spectrum SPAN was set as 0. Sweep was set as 0.4 *
channel no.(s), the quantity of pulse was get from single sweep. In addition, the time of single
pulses was tested.

Dwell time = time slot length * hop rate / number of hopping channels * 31.6s
Hop rate = 1600/s

B. Equipments List:

Please refer ANNEX B(4).

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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2.6.3. Test Result

GFSK Mode

A. Test Verdict:

REPORT No. : KH18110102W04

Frequenc Pulse Width i L .
Mode d y Dwell Time (ms) Limit (sec) Verdict
(MH2) (ms)
2402 0.420 134.266 PASS
DH1 2441 0.420 134.266 PASS
2480 0.420 134.266 PASS
2402 1.668 266.933 PASS
DH3 2441 1.678 268.531 0.4 PASS
2480 1.678 268.531 PASS
2402 2.927 312.221 PASS
DH5 2441 2.927 312.221 PASS
2480 2.927 312.221 PASS
B. Test Plots:
Ks:ightgpmmm AnalyzEf:'::'EPt?? [ SENSE:INT] |09:38:16 AMDec 10, 2018 Iil\ing—l
Center Freq 2.40000 GHz i _F;E;R;m xBIJgEE_=1I7:B-Pwr ‘ TP}E
R == #Atgt.en: 30 dB el P NN NN N
Auto Tune
Ref Offset2 dB
Ref 20.00 dBm |
1A2 Center Freq
2.402000000 GHz
f—
StartFreq
2.402000000 GHz
f—
Stop Freq
2.402000000 GHz
f—
Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts) o 1000000 :nn:rz‘
Mqﬁgﬁ . X AT .241 . FUNCTION FUNCTION WIDTH FUNCTION VALUE - __I
R T T I K1t I e
3 ] Freq Offset
1 e I s B 0Hz
5 [ I R R -
6 I I B I [
7 ]
8 I I S B Scale Type
9 e I B B
10 [ S . Lin
——— - |
(DH1_2402MHz, GFSK)
Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel-+86 5925612050

Test Laboratory

Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China

Fax: +86 592 5612095
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' Keysight Spectrum Analyzer - Swept SA

500 A [ SENSE:INT] [ [09:42:21 AMDec 10,2018
Center Freq 2.441000000 GHz ) Avg Type: Log-Pwr

PNO: Fast ~»—- 1rig: FreeRun Avg|Hoeld: 1/1

IFGain:Low #Atten: 30 dB

Ref Offset 2 dB
Ref 20.00 dBm

1A2

X

2.441000000 GHz

Center 2.441000000 GHz Span 0 Hz p
#VBW 3.0 MHz Sweep 10.00 ms (1001 pts), 1.000000 MHz
Auto Man
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
TN [ S T YT [ Y . S—— ||
PYF [1t] —  1osams| ZsmedBm| |
3 Freq Offset
4 OHz
5
6 e
8 |
8 Scale Type
9
Log Lin
MSG

(DH1_2441M, GFSK)

. Keysight Spectrum Analyzer - Swept SA

[ SENSE:INT[ [ [09:46:18 AMDec 10,2018

Center Freq 2. 480000000 GHz Avg Type: Log-Pwr
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 1/1

IFGain:Low #Atten: 30 dB

AMKr1 419.6 pis
Ref Offset 2 dB
Ref 20.00 dBm 0.033 dB

142 CenterFreq
X 2.480000000 GHz

StartFreq
2.480000000 GHz

Stop Freq
2.480000000 GHz

Center 2.480000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz

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

1 mnﬂ——— J—
[ P Freq Offset
O0Hz
[
Scale Type

Log Lin

(DH1_2480M, GFSK)

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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' Keysight Spectrum Analyzer - Swept SA

50 Q [ SENSE:INT] [ [09:39:35 AMDec 10,2018
Center Freq 2.402000000 GHz ) Avg Type: Log-Pwr

PNO: Fast ~»—- 1rig: FreeRun Avg|Hoeld: 1/1

IFGain:Low #Atten: 30 dB

Ref Offset 2 dB
Ref 20.00 dBm

X

’1A2

2.402000000 GHz

Center 2.402000000 GHz Span 0 Hz p
#VBW 3.0 MHz Sweep 10.00 ms (1001 pts), 1.000000 MHz
Auto Man

MKR MODE TRC| SCL Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
T T B T [ Y e S—— ||

oY F (1 t] —  i7a8ms| aazigBm | [ ]

[ Freq Offset
O0Hz

[
Scale Type

SOV~ RWN

Log Lin

A

=
@
(o]

(DH3_2402M, GFSK)

|= Keysight Spectrum Analyzer - Swept SA o[ [m]

U RL RF 500 AC [ SENSE:INT] [

- = F
Center Freq 2.441000000 GHz Avg Type: Log-Pwr ‘ 4 requency
PNO: Fast ~—#— 1rig: Free Run Avg|Hold: 1/1
IFGain:Low #Atten: 30 dB

Auto Tune
AMkr1 1.678 ms|
Ref Offset2 dB
Ref 20,00 dBm -0.102 B INRG—

Center Freq
X 2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz
JE—
Center 2.441000000 GHz Span 0 Hz CF Step

#VBW 3.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz
Auto Man
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

Moz 1t 1,678 ms T S — [
] 1349 Za%dBm| | [ ]
"'5 Freq Offset

(DH3_2441M, GFSK)

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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' Keysight Spectrum Analyzer - Swept SA

Q A [ SENSE:INT] [
Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr
PNO: Fast ~»—- 1rig: FreeRun Avg|Hoeld: 1/1
IFGain:Low #Atten: 30 dB

Ref Offset 2 dB
Ref 20.00 dBm

2.480000000 GHz

Center 2.480000000 GHz Span 0 Hz p
#VBW 3.0 MHz Sweep 10.00 ms (1001 pts), 1.000000 MHz
Auto Man
MKR MODE TRC| SCL X Y FUNCTIO FUNCTION WIDTH NCTION VALUE -
a2 1 t|@®) 16rams|(A)  2d03saB| | Tl
PYF (1 t] —  168ms| JoesedBm] | | ]
3 O O | Freq Offset
4 OHz
5
6 e
8 |
8 Scale Type
9
12 I R I Log Lin
MSG

(DH3_2480M, GFSK)

e Keysight Spectrum Analyzer - Swept SA
g RL RF 500 A [ SENSE:INT| [ [09:41:03 AMDec 10,2018
Center Freq 2.402000000 GHz . Avg Type: Log-Pwr
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 1/1
IFGain:Low #Atten: 30 dB

AMkr1 2.927 ms Auto Tune

Ref Offset 2 dB

Ref 20.00 dBm 24.953 dB
Center Freq

2.402000000 GHz

StartFreq
2.402000000 GHz

Stop Freq
2.402000000 GHz

Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz
Auto Man

MKR MODE TRC| SCL X Y FUNCTIO FUNCTION WIDTH NCTION VALUE -
a2 1 Clia 292Tms|(A) 2496308 | [~ WM
2 1.978 ms -22.990 dBm
3 I I Freq Offset
4 OHz
5 =
6 P
7
8 Scale Type
9

Log

Lin

(DH5_2402M, GFSK)

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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' Keysight Spectrum Analyzer - Swept SA

c [ SENSE:INT] [
Center Freq 2.441000000 GHz ) Avg Type: Log-Pwr
PNO: Fast ~»—- 1rig: FreeRun Avg|Hoeld: 1/1
IFGain:Low #Atten: 30 dB

Ref Offset 2 dB
Ref 20.00 dBm

X

2.441000000 GHz

Center 2.441000000 GHz Span 0 Hz
#VBW 3.0 MHz Sweep 10.00 ms (1001 pts), 1.000000 MHz
Auto Man
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
A Y [ Y 7T 77y B KT Y N E— S|
;Y F (1 t] — 1129ms| Bm| |
I Freq Offset
O0Hz
||
Scale Type
12 I R I Log Lin
MSG

(DH5_2441M, GFSK)

' Keysight Spectrum Analyzer - Swept SA
g RL RF

SENSE:INT] | [09:49:02 AM Dec 10, 2018
Avg Type: Log-Pwr

PNO: Fast —»— 1rig: FreeRun Avg|Hold: 1/1

IFGain:Low #Atten: 30 dB

Center Freq 2.480000000 GHz

Ref Offset2 dB
Ref 20.00 dBm

Center Freq
2.480000000 GHz

StartFreq
2.480000000 GHz

StopFreq
2480000000 GHz

Center 2.480000000 GHz Span 0 Hz CF Step
#VBW 3.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz
Auto Man

MKR MODE TRC| SCL. X Y FUNCTION FUNCTION WIDTH FUNCTIONVALUE = _I
Freq Offset

0 Hz
Scale Type

T

Log Lin

MSG STATUS |

(DH5_2480M, GFSK)

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050

Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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mw/4-DQPSK Mode
A. Test Verdict:
Frequenc Pulse Width
Mode a y Dwell Time (ms) Limit (sec) Verdict
(MH2z) (ms)
2402 0.430 137.463 PASS
2DH1 2441 0.430 137.463 PASS
2480 0.430 137.463 PASS
2402 1.688 270.130 PASS
2DH3 2441 1.688 270.130 0.4 PASS
2480 1.678 268.531 PASS
2402 2.927 312.221 PASS
2DH5 2441 2.927 312.221 PASS
2480 2.927 312.221 PASS
B. Test Plots:
e Keysight Spectrum An [ SENSE:INT| e — \DQ:SD?:L:EI’AEDEUDJDIB
T pe AT
of Offes AMKr1 429.6 ps| L U
Rer 26.00 dBm 10.941 dB
1A2 Center Freq
2.402000000 GHz
StartFreq
2.402000000 GHz
Stop Freq
2.402000000 GHz
Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts) o 1.000000 II\\AAI::
M:REF;lSC.L o -0941 d FUNCTION FUNCTION WIDTH FUNCTION VALUE - __I
2 -llll 1
3 ---__ 1 Freq Offset
4 1 0 Hz
5 I -
6 . —
8 1 Scale Type
9 ]
12 _. Log Lin
e _l
(2DH1_2402M, n/4-DQPSK)
Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel +86 5925612050

Test Laboratory

Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China

Fax: +86 592 5612095
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' Keysight Spectrum Analyzer - Swept SA

Q A [ SENSE:INT] [
Center Freq 2.441000000 GHz ) Avg Type: Log-Pwr
PNO: Fast ~»—- 1rig: FreeRun Avg|Hoeld: 1/1
IFGain:Low #Atten: 30 dB

Ref Offset 2 dB
Ref 20.00 dEBm -0.221 dB

1A2

2.441000000 GHz

Center 2.441000000 GHz Span 0 Hz p
#VBW 3.0 MHz Sweep 10.00 ms (1001 pts), 1.000000 MHz
Auto Man
MKR MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -

a2 (1 tl®)  asespslal -zt | e
| F {4l¢] — 1508ms|  35%0dBm| |

2
3 Freq Offset
4 0Hz
5
6 |
8 |
8 Scale Type
9

10 Log Lin

(2DH1_2441M, 1/4-DQPSK)

. Keysight Spectrum Analyzer - Swept SA
i RL RF 500 A [ SENSE:INT[ [ [09:59:40 AMDec 10,2018
Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 1/1
IFGain:Low #Atten: 30 dB

Ref Offset2 dB
Ref 20.00 dBm

§1A2 CenterFreq
2.480000000 GHz

StartFreq
2.480000000 GHz

Stop Freq
2.480000000 GHz
Center 2.480000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz
Auto Man
MKR MODE TRC| SCL X Y FUNCTIO FUNCTION WIDTH NCTION VALUE -
Wazl1tld)  azosusiil  ooteaml [ M
Y F [ t] — d748ms|  AM68dBm | | |
3 ) S R FreqOffset
4 -] 0Hz
: - B |
e
7
8 Scale Type
9
Lin
MSG STATUS |

(2DH1_2480M, n/4-DQPSK)

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050

Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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' Keysight Spectrum Analyzer - Swept SA

Q A [ SENSE:INT] [
Center Freq 2.402000000 GHz ) Avg Type: Log-Pwr
PNO: Fast ~»—- 1rig: FreeRun Avg|Hoeld: 1/1
IFGain:Low #Atten: 30 dB

Ref Offset 2 dB
Ref 20.00 dBm

2.402000000 GHz

Center 2.402000000 GHz Span 0 Hz p
#VBW 3.0 MHz Sweep 10.00 ms (1001 pts), 1.000000 MHz
Auto Man
MKR MODE TRC| SCL X Y FUNCTIO FUNCTION WIDTH NCTION VALUE -
a2 1 tld) 16ssms| I —— (S
Y F 1t ) [ 3zsedBm |
3 Freq Offset
4 OHz
5
6 e
8 |
8 Scale Type
9
Log Lin
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. Keysight Spectrum Analyzer - Swept SA
i RL RF 500 A [ SENSE:INT[ [ [09:56:52 AM Dec 10,2018
Center Freq 2.441000000 GHz ) Avg Type: Log-Pwr
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 1/1
IFGain:Low #Atten: 30 dB

Ref 20,00 dBm -21.880 dB

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

Center 2.441000000 GHz Span 0 Hz CF Step

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz
Auto Man

MKR MODE TRC| SCL X Y FUNCTIO FUNCTION WIDTH NCTION VALUE -
W A211tld)  1688ms|(A) -21.8804B| I — | [
Freq Offset
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[
Scale Type

(2DH3_2441M, 1/4-DQPSK)
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' Keysight Spectrum Analyzer - Swept SA

50 Q [ SENSE:INT] [ [10:01:19 AMDec 10,2018
Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr

PNO: Fast ~»—- 1rig: FreeRun Avg|Hoeld: 1/1

IFGain:Low #Atten: 30 dB

AMkr1 1.678 ms|
Ref Offset 2 dB
Ref 20.00 dBm 0.911 dB

2.480000000 GHz

Center 2.480000000 GHz

Span 0 Hz p
#VBW 3.0 MHz Sweep 10.00 ms (1001 pts), 1.000000 MHz
Auto Man
MKR MODE TRC| SCL| Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 Eﬂ_ F—
= Freq Offset
4 OHz
5
6 [
8 |
8 Scale Type
9
b T Log Lin
MSG STATUS

(2DH3_2480M, 1/4-DQPSK)

. Keysight Spectrum Analyzer - Swept SA

Q [ SENSE:INT[ [ [09:53:52 AM Dec 10, 2018
Center Freq 2. 402000000 GHz Avg Type: Log-Pwr

PNO: Fast —»— 1rig: FreeRun Avg|Hold: 1/1

IFGain:Low #Atten: 30 dB

AMkr1 2.927 ms|
Ref Offset 2 dB
Ref 20.00 dBm -0.081 dB

Center Freq
X 2.402000000 GHz

StartFreq
2.402000000 GHz

Stop Freq
2.402000000 GHz

Center 2.402000000 GHz
Res BW 1.0 MHz #/BW 3.0 MHz

MKR| MODE| TRC| SCL

Span 0 Hz CF Step
Sweep 10.00 ms (1001 pts) 1.000000 MHz
Auto Man

FUNCTION FUNCTION WIDTH FUNCTION VALUE =

a2l s 2.927 ms T —— [
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[
Scale Type
Log Lin

(2DH5_2402M, n/4-DQPSK)
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: KH18110102WO04

' Keysight Spectrum Analyzer - Swept SA

Center Freq 2.441000000 GHz
PNO: Fast ~—»—
IFGain:Low

[ SENSE:INT]

‘DQ 58:18 AMDec 10,2018

Trig: Free Run
#Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold: 111

Ref Offset 2 dB
Ref 20.00 dBm

X

Center 2.441000000 GHz

AMkr1 2.927 ms|
-0.109 dB

Span 0 Hz
Sweep 10.00 ms (1001 pts)

#VBW 3.0 MHz

MKR| MODE TRC| 5CL

SOV~ RWN

A

FUNCTION FUNCTION WIDTH FUNCTION VALUE -
A2 (1t 2927 ms Y —————
: FAEEEY 2268 ms i577dBml |
[ S B Freq Offset
O0Hz
||
Scale Type

=
7]
(o]

Auto

Log

2.441000000 GHz

p
1.000000 MHz
Man

Lin

(2DH5_2441M, n/4-DQPSK)

. Keysight Spectrum Analyzer - Swept SA

Center Freq 2. 48000000 GHz

PNO: Fast —»— 1rig: FreeRun
IFGain:Low

[ SENSE:INT[ [
Avg Type: Log-Pwr
Avg|Hold: 1/1

[10:02:36 AM Dec 2018

#Atten: 30 dB

Ref Offset2 dB
Ref 20.00 dBm

Center 2.480000000 GHz
Res BW 1.0 MHz

#/BW 3.0 MHz

AMkr1 2.927 ms|
-0.105 dB

Span 0 Hz
Sweep 10.00 ms (1001 pts)

MKR| MODE| TRC| SCL

Az 1]t 2.927 ms 41105 dB| |
i F | n_mm
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FUNCTION | FUNCTION WIDTH FUNCTION VALUE =

Log

2.480000000 GHz

2.480000000 GHz

2.480000000 GHz

Center Freq

StartFreq

Stop Freq

CF Step
1.000000 MHz
Man

Freq Offset
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Scale Type
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Kehu-Morlab
Test Laboratory
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8-DPSK mode
A. Test Verdict:
Frequenc Pulse Width
Mode a y Dwell Time (ms) Limit (sec) Verdict
(MH2z) (ms)
2402 0.430 137.463 PASS
3DH1 2441 0.440 140.659 PASS
2480 0.430 137.463 PASS
2402 1.678 268.531 PASS
3DH3 2441 1.678 268.531 04 PASS
2480 1.688 270.130 PASS
2402 2.927 312.221 PASS
3DH5 2441 2.927 312.221 PASS
2480 2.937 313.287 PASS
B. Test Plots:
e Keysight Spectrum Analyzer - Swej ptSA [ SENSE:INT] - \T — \m:ns:gs:g;e:n,znm
Center Freq 2. 402000000 "Ff::” — ;;‘g;g;;;*g;n A‘:;ngme:.ﬂ?g- wr TDVP;
Foffes AMKr1 429.6 pis|
Ref 0,00 dBm -0.150 dB)
1A2
%
2.402000000 GHz
Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts), o 1.000000 hl\:lll::
MI;REF;.S(; o -0 YT FUNCTION FUNCTION WIDTH FUNCTION VALUE - __I
ﬂllll———
R B Freq Offset
| 0Hz
i
Scale Type
I Log Lin
: E—
(3DH1_2402M, 8-DQPSK)
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' Keysight Spectrum Analyzer - Swept SA

[ SENSE:INT] [ [10:09:52 AMDec 10,2018

Center Freq 2.440000 GHz ) Avg Type: Log-Pwr
PNO: Fast ~»—- 1rig: FreeRun Avg|Hoeld: 1/1

IFGain:Low #Atten: 30 dB
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Ref Offset 2 dB
Ref 20.00 dBm 6.422 dB

1A2

X

2

2.441000000 GHz

Center 2.441000000 GHz Span 0 Hz p
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts), 1.000000 MHz
Auto Man
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 nn——— e —— |
;Y F (1 t] — s091us| 8
3 Freq Offset
4 OHz
5
6 e
8 |
8 Scale Type
9
Log Lin
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(3DH1_2441M, 8-DQPSK)

. Keysight Spectrum Analyzer - Swept SA

Q [ SENSE:INT[ [ [10:15:08 AMDec 10,2018
Center Freq 2. 480000000 GHz Avg Type: Log-Pwr

PNO: Fast —»— 1rig: FreeRun Avg|Hold: 1/1

IFGain:Low #Atten: 30 dB

Ref Offset2 dB
Ref 20.00 dBm

142 Center Freq

2.480000000 GHz

StartFreq
2.480000000 GHz

Stop Freq
2.480000000 GHz

Center 2.480000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE - M hen
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2 IEEEEE ;
3 Freq Offset
4 0Hz
5
6 e
L |
8 Scale Type
9
Log Lin

(3DH1_2480M, 8-DQPSK)
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' Keysight Spectrum Analyzer - Swept SA

[ SENSE:INT] I
Avg Type: Log-Pwr
PNO: Fast ~»—- 1rig: FreeRun Avg|Hoeld: 1/1
IFGain:Low #Atten: 30 dB

Ref Offset 2 dB
Ref 20.00 dBm

2.402000000 GHz

Center 2.402000000 GHz Span 0 Hz p
#VBW 3.0 MHz Sweep 10.00 ms (1001 pts), 1.000000 MHz
Auto Man
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
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PYF [1t] — 16s8ms|  3338aBm| |
3 Freq Offset
4 OHz
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6 e
8 |
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9
12 I R I Log Lin
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(3DH3_2402M, 8-DQPSK)

. Keysight Spectrum Analyzer - Swept SA ===

L - L [ SENSE:NT] [ [10:12:31 AMDec 10, 2018
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Avg|Hold: 111 ("
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(3DH3_2441M, 8-DQPSK)
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' Keysight Spectrum Analyzer - Swept SA

Q A [ SENSE:INT] [

Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr
PNO: Fast ~»—- 1rig: FreeRun Avg|Hoeld: 1/1
IFGain:Low #Atten: 30 dB

Ref Offset 2 dB
Ref 20.00 dBm

X

2.480000000 GHz

Center 2.480000000 GHz Span 0 Hz p
#VBW 3.0 MHz Sweep 10.00 ms (1001 pts), 1.000000 MHz
Auto Man
MKR MODE TRC| SCL X Y FUNCTIO FUNCTION WIDTH NCTION VALUE -
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PYF [1t] — omoous| a0e9dBm |
3 Freq Offset
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9
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(3DH3_2480M, 8-DQPSK)

J= Keysight Spectrum Analyzer - Swept SA |
i RL RE 500 AC SENSE:INT] I Ereatene
Center Freq 2.402000000 GHz ) Avg Type: Log-Pwr ( 4 quency
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 1/1
IFGain:Low #Atten: 30 dB

Auto Tune

Ref Offset 2 dB AMkr1 2.927 ms|
Ref 20.00 dBm 0.117 dB T
Center Freq
2.402000000 GHz
[E—
StartFreq
2.402000000 GHz
IR
StopFreq
2.402000000 GHz

Center 2.402000000 GHz Span 0 Hz CF Step
#VBW 3.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz
Auto Man
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(3DH5_2402M, 8-DQPSK)
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|== Keysight Spectrum Analyze: - SWEPtSA

[E=S =R

RF [ SENSE:INT|

| |10:13:46 AMDec 10,2018
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R
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2.441000000 GHz

CF Step
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1A2

Span 0 Hz
Sweep 10.00 ms (1001 pts)
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. Keysight Spectrum Ana\yzsr SprtSA

[ SENSE:INT[

[ [10:18:13 AMDec

Center Freq 2 480000000 GHz
PNO: Fast —»— 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold: 1/1

Ref Offset2 dB
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2.7.Conducted Spurious Emissions and Band Edge

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:

Spectrum Analyzer EUT

Laptop

The EUT (Equipment under the test) is coupled to the Spectrum analyzer; the RF load attached to
the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to correct the reading,
all test result in Spectrum analyzer.

B. Equipments List:

Please refer ANNEX B(4).

2.7.3. 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.

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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GFSK Mode
A. Test Verdict:
Limit (dBm)
Frequency | Measured Max. Out of Band .
Channel . . Calculated | Verdict
(MHz2) Emission (dBm) Carrier Level .
-20dBc Limit
0 2402 -38.206 15 -18.5 PASS
39 2441 -38.029 2.4 -17.6 PASS
78 2480 -36.147 3 -17 PASS
B. Test Plots:

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

. Keysight Spectrum Analyzer - Swept SA

( RF 500 AC
Marker 1 4.799270000000 GHz

PNQ: Fast G
IFGain:Low

[ SENSE:INT[ [
Avg Type: Log-Pwr
Avg|Hold: 34/100 T

7 Trig: Free Run
#Atten: 40 dB

[10:54:27 AMDec 10,2018

TReCE (EERD
FE I
i

oeT INRNINY]

Peak Search

@@l@‘l

Ref Offset 2 dB

Mkr1 4.799 GHZ RSBk

#Res BW 100 kHz

Ref 25.00 dBm

#/BW 300 kHz

-38.206 dBm

DL1 1.50 dBm|

Stop 25.00 GHz

JE—
Next Pk Right
JE—
Next Pk Left
JE—
Marker Delta
JE—

Mkr—CF

Sweep 2.386 s (1001 pts)

IMSG

STATUS

Kehu-Morlab
Test Laboratory

(Channel = 0, 30MHz to 25GHz, GFSK Mode)
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KEys\ght SpEEtrum Ana\yzer Swept SA

[ SENSE:INT]

‘ID 30:34 AMDec 10,2018

Trig: Free Run

10 dBidiv
Log

Center 2.400000 GHz

#Res BW 100 kHz #/BW 300 kHz

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

Sweep 1.400 ms (1001 pts)

PNO: Wide (p)
IFGain:Low Atten: 34 dB
NextPeak
Ref Offset2 dB
Ref 25.00 dBm [
Next Pk Right
[
Next Pk Left

Span 14.00 MHz

|#s= € Query INTERRUPTED

STATUS

==
Peak Search

(Channel

=0, Band edge,GFSK Mode)

= I(a'ys\ght Spectrum Analyzer - SweptSA

==

RF 50 AC | SENSE:INT|

Marker 1 2.399510000000 Gz
iFGatow

Trig: Free Run
Atten: 34 dB

Ref Offset 2 dB

1LO dBidiv  Ref 25.00 dBm

#/BW 300 kHz

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

Span 14.00 MHz

Peak Search

Next Peak
JE——
Next Pk Right
JE—
Next Pk Left
[
Marker Delta
JE——
MKkr—CF
JE—
Mkr—RefLvl

More
10of2

Sweep 1.400 ms (1001 pts) _l

STATUS.

(Channel

= 0, Band edge with hopping on, GFSK Mode)

: KH18110102W04
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' Keysight Spectrum Analyzer - Swept SA

E=EEEE=

[ SENSE:INT]

PNO: Fast (y Trig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 2 dB
Ref 25.00 dBm

#/BW 300 kHz

Avg Type: Log-Pwr Peak Search

AvglHold: 46/100

NextPeak
[
Next Pk Right

Next Pk Left

Sweep 2.386 s (1001 pts)

STATUS

(Channel = 39, 30MHz to 25GHz, GFSK Mode)

. Keysight Spectrum Analyzer - Swept SA

=R

d RL 500 AC [ SENSE:INT]

[10:59:34 AMDec 10,2018

0000000 GHz )
PNO: Fast (p Trig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 2 dB
Ref 25.00 dBm

#/BW 300 kHz

Avg Type: Log-Pwr Peak Search

Avg|Hold: 50/100

NextPeak
[
Next Pk Right|
[
Next Pk Left
[

Marker Delta

Stop 25.00 GHz
Sweep 2.386 s (1001 pts)

STATUS

(Channel = 78, 30MHz to 25GHz, GFSK Mode)
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KEys\ght SpEEtrum Ana\yzer SWEptSA ol & |
[ SENSE:INT] [ [10:42:23 AMDec 10,2018
Avg Type: Log-Pwr Peak Search
PNO: Wide L, 17ig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 34 dB

NextPeak
Ref Offset 2 dB

10 dBidiv ~ Ref 25.00 dBm . |

Log

Next Pk Right

Next Pk Left

Span 14.00 MHz
#VBW 300 kHz Sweep 1.400 ms (1001 pts)

IM SG STATUS

(Channel = 78, Band edge, GFSK Mode)

| Keysight Spectmm Ana\ﬂer Swept SA (=0 =R =
SENSE:INT] [10:44:08 AMDec 10, 2018
Peak Search

RL I

I
Avg Type: Log-Pwr
PNO: Wide () 1Tig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 34 dB
NextPeak
Ref Offset2 dB

Ref 25.00 dBm : R
Next Pk Right
I
Next Pk Left

Marker Delta

Mkr—RefLvl

More
10of2

Span 14.00 MHz

= #VBW 300 kHz Sweep 1.400 ms (1001 pts)f
IMSG STATUS

(Channel = 78, Band edge with hopping on, GFSK Mode)
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mw/4-DQPSK Mode

A. Test Verdict:

REPORT No. : KH18110102W04

Limit (dBm)
Frequency | Measured Max. Out of Band ; .
Channel . Carrier Calculated | Verdict
(MHz) Emission (dBm) o
Level -20dBc Limit
0 2402 -35.747 2.9 -17.1 PASS
39 2441 -34.739 3.7 -16.3 PASS
78 2480 -33.868 24 -17.6 PASS
B. Test Plots:

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

' Keysight Spectrum Analyzer - Swept SA

EEI=

RF

: 500 AC
Marker 1 4.799270000000 GHz

SENSE:INT]

Trig: Free Run

PNO: Fast ()
™ #Atten: 40 dB

IFGain:Low

Ref Offset 2 dB
Ref 25.00 dBm -35.747 dBm Dl
Next Pk Right
[
Next Pk Left

Avg Type: Log-Pwr
Avg|Held: 81/100

[11:03:38 AM Dec 10,2018
TrRace [EIER Peak Search

TvPE
oeT IMRSINNEN]

Mkr1 4.799 GHz DExtpEak

Stop 25.00 GHz

#Res BW 100 kHz

#VBW 300 kHz Sweep 2.386 s (1001 pts)

IMSG €3No Peak Found

STATUS

Kehu-Morlab
Test Laboratory

(Channel = 0, 30MHz to 25GHz, n/4-DQPSK)
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. Keysight Spectrum Analyzer - Swept SA E=EEEE=
[ SENSE:INT] I

Avg Type: Log-Pwr Peak Search

PNO: Wide () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 34 dB

NextPeak

Ref Offset 2 dB
Ref 25.00 dBm

[
Next Pk Right
|

Next Pk Left

Span 14.00 MHz
#VBW 300 kHz Sweep 1.400 ms (1001 pts)

IM SG STATUS

(Channel = 0, Band edge, n/4-DQPSK)

' Keysight Spectrum Analyzer - Swept SA ===
500 AC [ SENSE:INT] I
6000000 GHz Avg Type: Log-Pwr Peak Search
PNO: Wide ) Trig: Free Run Avg|Hold:>100/100 1
IFGain:Low Atten: 34 dB

NextPeak
Ref Offset 2 dB

Ref 25.00 dBm P

Next Pk Right
[
Next Pk Left
[
Marker Delta
[

Mkr—CF

Span 14.00 MHz
#VBW 300 kHz Sweep 1.400 ms (1001 pts)

IM SG STATUS

(Channel = 0, Band edge with hopping on, ©/4-DQPSK)

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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. Keysight Spectrum Analyzer - Swept SA E=EEEE=
[ SENSE:INT] I

Avg Type: Log-Pwr Peak Search

PNO: Fast L, 17ig: FreeRun Avg|Hold: 68/100

IFGain:Low #Atten: 40 dB

NextPeak

Ref Offset 2 dB
Ref 25.00 dBm

[
Next Pk Right
|

Next Pk Left

#VBW 300 kHz Sweep 2.386 s (1001 pts)

IM SG STATUS

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

' Keysight Spectrum Analyzer - Swept SA ===
500 AC [ SENSE:INT] [
0000000 GHz Avg Type: Log-Pwr [PECL e
PNO: Fast () Trig: Free Run Avg|Hold: 84/100 (F
IFGain:Low #Atten: 40 dB

NextPeak
Ref Offset 2 dB

Ref 25.00 dBm P

Next Pk Right
[
Next Pk Left
[
Marker Delta
[

Mkr—CF

Stop 25.00 GHz
#VBW 300 kHz Sweep 2.386 s (1001 pts)

IM SG STATUS

(Channel = 78, 30MHz to 25GHz, n/4-DQPSK)

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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[ Keysight Spectrum Analyzer - Swept SA = <
RL RFE 500 AC [ SENSE:INT] | [10:46:01 AMDec 10, 2018
_ Peak Search

48 4000000 . Avg Type: Log-Pwr
PNO: Wide L, 170: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 34 dB

NextPeak
Ref Offset 2 dB
Ref 25.00 dBm : P
Next Pk Right
P——
Next Pk Left
P—

Marker Delta

Mkr—RefLvl

More
10f2

Span 14.00 MHz ©
#VBW 300 kHz Sweep 1.400 ms (1001 pts)

IM SG STATUS |

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

|_ Keysight Spectrum Analyzer - Swept SA ===
RL RE 0 AC [ SENSE:INT| [ R m
Marker 1 2.483514000000 GHz Avg Type: Log-Pwr EaaSeanc
PNO: Wide L) Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 34 dB
Ref Offsct 2 dR Mkr1 2.483 514 GHz RERLEERK
Ref 25.00 dBm -44.024 dBm el
Next Pk Right
JE—
Next Pk Left
—
Marker Delta
I
Mkr—CF

Span 14.00 MHz
#VBW 300 kHz Sweep 1.400 ms (1001 pts)

MsG STATUS

(Channel = 78, Band edge with hopping on, 1/4-DQPSK)

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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8-DPSK Mode
A. Test Verdict:
Limit (dBm)
Frequency Measured Max. Out of Band : .
Channel . Carrier Calculated | Verdict
(MHz) Emission (dBm) o
Level -20dBc Limit
0 2402 -39.277 2.9 -17.1 PASS
39 2441 -37.215 3 -17 PASS
78 2480 -38.405 2.9 -17.1 PASS
B. Test Plots:
Note: the power of the Module transmitting frequency should be ignored.
) i, O+ gaen: 4048 e Téf
S B " o377 o]
Next Pk Right
P
Next Pk Left
P
Marker Delta
P
MKkr—CF
P
Mkr—RefLvl
P
More
= Stop 25.00 GHz 1of2

z #VBW 300 kHz Sweep 2.386 s (1001 pts) _
MSG STATUS

(Channel = 0, 30MHz to 25GH, 8-DPSK)

Kehu-Morlab
Test Laboratory

Tel: +86 592 5612050
Fax: +86 592 5612095

XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China
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' Keysight spemum Analyzer Swepl SA

E=EEEEE
[ sEnsE:anT] [ [10:38:52 AMDec 10,2018
Avg Type: Log-Pwr Peak Search
Trig: Free Run Avg|Hold:>100/100
Atten: 34 dB

NextPeak
Ref Offset2 dB

10 dBidiv.  Ref 25.00 dBm e
Log

Next Pk Right
|

Next Pk Left

Span 14.00 MHz
#VBW 300 kHz Sweep 1.400 ms (1001 pts)

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

o Keysight Spa:tvum Ana\yzar Swept SA ===
[ SENSE:INT[ [ [10:40:32 AMDec 10, 2018
Avg Type: Log-Pwr [1] Peak Search
PNO: Wide G, 17g: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 34 dB

NextPeak

Ref Offset 2 dB
1LO dBidiv  Ref 25.00 dBm

[
Next Pk Right|
[
Next Pk Left
[

Marker Delta

Center 2.400000 GHz Span 14.00 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.400 ms (1001 pts)

IM SG STATUS

(Channel = 0, Band edge with hopping on, 8-DPSK)

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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' Keysight Spectrum Analyzer - Swept SA

E=EEEE=

[ SENSE:INT]

PNO: Fast (y Trig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 2 dB
Ref 25.00 dBm

#/BW 300 kHz

Avg Type: Log-Pwr

Avg|Hold: 781100

Sweep 2.386 s (1001 pts)

Peak Search

NextPeak
[
Next Pk Right
[

Next Pk Left

STATUS

(Channel = 39, 30MHz to 25GHz, 8-DPSK)

. Keysight Spectrum Analyzer - Swept SA

=R

500 AC [ SENSE:INT[

0000000 GHz )
PNO: Fast (4 Trig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 2 dB
Ref 25.00 dBm

#/BW 300 kHz

Avg Type: Log-Pwr
Avg|Hold: 36/100

Sweep 2.386 s (1001 pts)

Peak Search

Next Peak
[
Next Pk Right
[
Next Pk Left
[
Marker Delta
[

Mkr—CF

Stop 25.00 GHz

STATUS

(Channel = 78, 30MHz to 25GH, 8-DPSK)

Kehu-Morlab
Test Laboratory

XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China

Tel: +86 592 5612050
Fax: +86 592 5612095
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| Keysight SpEEtrum Ana\yzer Swept SA ol & |
[ SENSE:INT] [ [10:48:46 AMDec 10,2018
Avg Type: Log-Pwr Peak Search
PNO: Wide L, 17ig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 34 dB

NextPeak

Ref Offset 2 dB
1LO dBidiv  Ref 25.00 dBm
o9

[
Next Pk Right
|

Next Pk Left

Span 14.00 MHz
#VBW 300 kHz Sweep 1.400 ms (1001 pts)

IM SG STATUS

(Channel = 78, Band edge, 8-DPSK)

o Keysight Spattvum Ana\yzar Swept SA p——
[ SENSE:INT] I Lo L el
Avg Type: Log-Pwr Peak Search
PNO: Wide G, 17g: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 34 dB

NextPeak
Ref Offset 2 dB

1LO dBidiv  Ref 25.00 dBm |

Next Pk Right
[
Next Pk Left
[
Marker Delta
[

Mkr—CF

Span 14.00 MHz
#VBW 300 kHz Sweep 1.400 ms (1001 pts)

IM SG STATUS

(Channel = 78, Band edge with hopping on, 8-DPSK)

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel 865925612050
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China  Fax: +86 592 5612095
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