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1. TEST SUMMARY
1.1. Test Standards

The tests were performed according to following standards:

FCC Rules Part 15.247: Operation within the bands of 902-928MHz, 2400-2483.5MHz, and
5725-5850MHz.

ANSI C63.10-2013: American National Standard for Testing Unlicensed Wireless Devices.

1.2. Report version

Revised No. Date of issue Description

01 Nov.11, 2019 Original

Zhejiang Kezheng Electronic Product Inspection



1.3. Test Description
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FCC Part 15 Subpart C(15.247)

Standard Section

Sequence

Test Item Result Test Engineer
FCC

Antenna Requirement 15.203 Pass John Xie
Conducted Emission 15.207 Pass John Xie
Restricted Bands 15.205 Pass John Xie
Hopping Channel Separation 15.247(a)(1) Pass John Xie
Dwell Time 15.247(a)(1) Pass John Xie
Peak Output Power 15.247(b)(1) Pass John Xie
N“mggq%fe':gspi”g 15.247(b)(1) Pass John Xie
Band Edge Emissions 15.247(d) Pass John Xie
Radiated Spurious Emission 15.247(c)&15.209 Pass John Xie
99% Occupiéag n%ev?gtvr\:idth & 20dB 15.247(a) Pass John Xie
Pseudorandom Frequency Hopping 15.247 (a)(1) Pass John Xie

Note: The measurement uncertainty is not included in the test result.

Zhejiang Kezheng Electronic Product Inspection
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1.4. Measurement Uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated for all measurements listed in this test report acc. to TR-100028-01"
Electromagnetic compatibility and Radio spectrum Matters (ERM);Uncertainties in the measurement of
mobile radio equipment characteristics; Part 1” and TR-100028-02 “Electromagnetic compatibility and
Radio spectrum Matters (ERM);Uncertainties in the measurement of mobile radio equipment
characteristics; Part 2 “ and is documented in the Zhejiang Kezheng Electronic Product Inspection quality
system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of devices
similar to that tested may result in additional deviation. The manufacturer has the sole responsibility of

continued compliance of the device. Below is the best measurement capability for Zhejiang Kezheng

Electronic Product Inspection.

Report No.: 2019-9094

Test Items Measurement Uncertainty Notes
Transmitter power conducted 0.42 dB (1)
Transmitter power Radiated 2.14 dB (1)
Conducted spurious emissions 9kHz~40GHz 1.60 dB (1)
Radiated spurious emissions 9kHz~40GHz 2.20dB (1)
Conducted Emissions 9kHz~30MHz 3.20dB )
Radiated Emissions 30~1000MHz 4.70 dB 0}
Radiated Emissions 1~18GHz 5.00 dB 0}
Radiated Emissions 18~40GHz 5.54 dB 0}
Occupied Bandwidth 2.80dB 0}

Note (1): This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=1.96.

1.5. Environmental conditions

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

Temperature:

15~35°C

Relative Humidity:

30~60 %

Air Pressure:

950~1050mba

Zhejiang Kezheng Electronic Product Inspection
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2. GENERAL INFORMATION

2.1. Client Information

Applicant: Dongguan Gorsun Electronics Co.,Ltd
Address: No.140 Chashi Road, Tangjiao Village, Chashan Town, Dongguan, China
Manufacturer: Dongguan Gorsun Electronics Co.,Ltd
Address: No.140 Chashi Road, Tangjiao Village, Chashan Town, Dongguan, China

2.2. General Description of EUT

Product Name:

Sports bluetooth headset

Model/Type reference: M8

Marketing Name: /

Listed Model(s): /

Model Difference: /

Power supply(Battery): DC3.7Vdc from Li-ion Battery
Hardware version: V1.0

Software version: /

BT5.0

Modulation: GFSK, n /4-DQPSK

Operation frequency:

2402MHz~2480MHz

Max Peak Output Power:

GFSK: -3.79dBm
7 /4-DQPSK: -3.30dBm

Channel number: 79

Channel separation: 1MHz
Antenna type: PCB Antenna
Antenna gain: -0.58dBi

Zhejiang Kezheng Electronic Product Inspection
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2.3. Operation state

Operation Frequency List: The EUT has been tested under typical operating condition. The Applicant provides
communication tools software to control the EUT for staying in continuous transmitting and receiving mode for
testing. BT EDR, 79 channels are provided to the EUT. Channels 00/39/78 were selected for testing.
Operation Frequency List:

Channel Frequency (MHz)
00 2402
01 2403
38 2440
39 2441
40 2442
77 2479
78 2480

Note: The display in grey were the channel selected for testing.

Test mode

For RF test items:

The engineering test program was provided and enabled to make EUT continuous transmit

For AC power line conducted emissions:

The EUT was set to connect with the Bluetooth instrument under large package sizes transmission.

For Radiated spurious emissions test item:

The engineering test program was provided and enabled to make EUT continuous transmit. The EUT
in each of three orthogonal axis emissions had been tested, but only the worst case (X axis) data
recorded in the report.

Zhejiang Kezheng Electronic Product Inspection
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2.4. Measurement Instruments List

Report No.: 2019-9094

Tonscend JS0806-2 Test system
Item Test Equipment Manufacturer Model No. Serial No. Cal. Until
1 Spectrum Analyzer R&S FSV40-N 101798 Sept. 09, 2020
Vector Signal .
2 Generator Agilent N5182A MY50142520 Sept. 09, 2020
Analog Signal
3 Generator HP 83752A 3344A00337 Sept. 09, 2020
4 Power Sensor Agilent E9304A MY50390009 Sept. 09, 2020
5 Power Sensor Agilent E9300A MY41498315 Sept. 09, 2020
Wideband Radio
6 Communication R&S CMU200 115297 Sept. 09, 2020
Tester
7 Climate Chamber Angul AGNHS80L 1903042120 Sept. 09, 2020
8 Dual Output DC Agilent E3646A MY40009992 | Sept. 09, 2020
Power Supply
9 RF Control Unit Tonscend JS0806-2 / Sept. 09, 2020
Transmitter spurious emissions & Receiver spurious emissions
Item Test Equipment Manufacturer Model No. Serial No. Calibrated until
1 EMI Test Receiver R&S ESR 102525 Sept. 09, 2020
2 High Pass Filter Chengdu OHF-3-18-S 0E01901038 | Sept. 09, 2020
E-Microwave
. . Chengdu
3 High Pass Filter E-Microwave OHF-6.5-18-S 0E01901039 | Sept. 09, 2020
4 Spectrum Analyzer HP 8593E 3831U02087 | Sept. 09, 2020
Ultra-Broadband
5 logarithmic period Schwarzbeck VULB 9163 01230 Sept. 09, 2020
Antenna
6 Loop Antenna Beijin ZHINAN ZN30900C 18050 Sept. 09, 2020
7 Horn Antenna R&S Sep-60 69483 Sept. 09, 2020
8 Spectrum Analyzer R&S FSV40-N 101798 Sept. 09, 2020
9 Horn Antenna Schwarzbeck BBHA 9120 D 2023 Sept. 09, 2020
10 Pre-Amplifier Schwarzbeck BBV 9745 9745#129 Sept. 09, 2020
11 Pre-Amplifier EMCI EMCO051835SE 980662 Sept. 09, 2020
12 Power Meter Agilent E4419B GB41293710 | Sept. 09, 2020
Note:

1)The Cal. Interval was one year.

2)The cable loss has calculated in test result which connection between each test instruments.

2.5. Test Software

Software name Model Version
Conducted emission Measurement Software EZ-EMC EMC-Con 3A1.1
Radiated emission Measurement Software EZ-EMC FA-03A.2.RE
Bluetooth and WIFI Test System JS1120-3 2.5.77.0418

Zhejiang Kezheng Electronic Product Inspection
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3. TEST ITEM AND RESULTS

3.1. Antenna requirement

Requirement
FCC CFR Title 47 Part 15 Subpart C Section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible
party shall be used with the device. The use of a permanently attached antenna or of an antenna that uses a
unique coupling to the intentional radiator, the manufacturer may design the unit so that a broken antenna can
be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited.

FCC CFR Title 47 Part 15 Subpart C Section 15.247(c) (1)(i):

(i) Systems operating in the 2400~2483.5 MHz band that is used exclusively for fixed. Point-to-point operations
may employ transmitting antennas with directional gain greater than 6dBi provided the maximum conducted

output power of the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna
exceeds 6dBi.

Test Result

The directional gain of the antenna less than 6dBi, please refer to the EUT internal photographs antenna photo.
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3.2. Conducted Emission

Limit
Conducted Emission Test Limit
Frequenc Maximum RF Line Voltage (dBuV)
q y Quasi-peak Level Average Level

150kHz~500kHz 66 ~ 56 * 56 ~ 46 *
500kHz~5MHz 56 46
5MHz~30MHz 60 50

Notes:

(1) *Decreasing linearly with logarithm of the frequency.
(2) The lower limit shall apply at the transition frequencies.
(3) The limit decrease in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

Test Confiquration

RECEIVER

0.41‘11/' |§|

"4 /| _:
EUT A LISN I:I 558 9

—, 88
__/
0.8m /
© [
GR.P 0.8m d EI :.

Test Procedure

1. The EUT was setup according to ANSI C63.10:2013 requirements.

2. The EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 80 cm above the conducting
ground plane. The vertical conducting plane was located 40 cm to the rear of the EUT. All other surfaces of
EUT were at least 80 cm from any other grounded conducting surface.

3. The EUT and simulators are connected to the main power through a line impedances stabilization network
(LISN). The LISN provides a 500hm /50uH coupling impedance for the measuring equipment.

The peripheral devices are also connected to the main power through a LISN. (Please refer to the block
diagram of the test setup and photographs)

4. Each current-carrying conductor of the EUT power cord, except the ground (safety) conductor, was
individually connected through a LISN to the input power source.

5.  The excess length of the power cord between the EUT and the LISN receptacle were folded back and forth
at the center of the lead to form a bundle not exceeding 40 cm in length.

6. Conducted Emissions were investigated over the frequency range from 0.15MHz to 30MHz using a receiver
bandwidth of 9 kHz.

7.  During the above scans, the emissions were maximized by cable manipulation.

Test Mode:
Please refer to the clause 2.3.

Test Results

Zhejiang Kezheng Electronic Product Inspection
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Test Voltage: AC 120V/60 Hz
Terminal: Line
800  dBuv
70
o T — FCE Papt 15 ClassB (QP)
50
40
£ h,
2 Wﬂﬁfw 1o w%ﬂlm . i LaaN NML“%W‘
0 iR i A ) Mook
10
-Zuu.lﬁu (MHz) 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuv dBuv dB Detector
1 0.2101 1.46 9.87 11.33 63.20 -51.87 QP
2 0.2101 -5.63 9.87 4.24 53.20 -48.96 AVG
3 0.4200 0.16 9.72 9.88 5745 -47.57 QP
4 0.4200 -6.61 9.72 3.1 4745 -4434 AVG
5 0.5479 1.72 9.75 11.47  56.00 -44.53 QP
6 0.5479 -6.64 9.75 3.1 46.00 -4289 AVG
7 24238 -2.50 9.96 7.46 56.00 -48.54 QP
8 24238 -6.59 9.96 3.37 46.00 -4263 AVG
9 3.6553 -1.62 9.99 8.37 56.00 -47.63 QP
10 3.6563 -5.77 9.99 422 46.00 -41.78 AVG
11 10.4834 10.26 10.09 20.35 60.00 -39.65 QP
12 10.4834 -3.32 10.09 6.77 50.00 -43.23 AVG
Remarks:
1.Measurement = Reading Level+ Correct Factor
2.0ver = Measurement -Limit

Zhejiang Kezheng Electronic Product Inspection
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Test Voltage: AC 120V/60 Hz

Terminal: Neutral

80.0 dBuY

70

FCC

e

art 15 ClassB (QP)
60

50

40

30

, T
" P T WWMMWWWWM e

peak

o

10 R T aM
I, et g

S
3
;
Ed
3
eabe

A 3 ) ‘ﬂ
i SRR TN LWL PR

i g

o Pt s g e
0

-10

-20

0.150 {MFiz] 30.000
Reading Correct Measure-
No. MK. Freq. Level Factor ment Limit Over
MHz dBuv dB dBuv dBuvY dB Detector
1 0.1909 1.32 9.91 11.23  64.00 -52.77 QP
2 0.1909 -5.27 9.91 4.64 54.00 -49.36 AVG
3 0.56800 6.89 9.75 16.64  56.00 -39.36 QP
4 0.5800 -3.02 9.75 6.73 46.00 -39.27 AVG
5 0.8106 0.69 9.79 1048 56.00 -4552 QP
6 0.8106 -6.05 9.79 3.74 46.00 -42.26 AVG
7 25363 -3.33 10.06 6.73 56.00 -49.27 QP
8 25363 -6.34 10.06 3.72 46.00 -42.28 AVG
9 48264 0.18 10.12 10.30 56.00 -45.70 QP
10 48264 -5.01 10.12 5.11 46.00 -40.89 AVG
1M1~ 9.9770 11.32 9.99 21.31 60.00 -38.69 QP
12 9.9770 -2.52 9.99 7.47 50.00 -4253 AVG
Remarks:

1.Measurement = Reading Level+ Correct Factor
2.0ver = Measurement -Limit

Zhejiang Kezheng Electronic Product Inspection
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3.3. Peak Output Power

Test Item Limit Frequency Range(MHz)

Hopping Channels>75
Peak Output Power Power<1W(30dBm) 2400~2483.5
Other <125mW(21dBm)

Test Confiquration

Test Procedure

1. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block
diagram above.
2. Spectrum Setting:

Peak Detector: RBW=1 MHz, VBW=3 MHz for bandwidth less than 1MHz.

RBW=3 MHz, VBW=3 MHz for bandwidth more than 1MHz.

Test Mode

Please refer to the clause 2.3

Test Result

Zhejiang Kezheng Electronic Product Inspection
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Test Mode: GFSK Mode
Channel frequency (MHz) Test Result (dBm) Limit (dBm)
2402 -5.07
2441 -3.95 30
2480 -3.79
GFSK Mode
2402 MHz

Spectrum

&

Ref Level 30.00 dem Offset 8.23 dB & RBW 3 MHz
lo Att 40dE SWT  1.3ps @ VBW 10 MHz  Mode Auto FFT
Count 100/100

@1Pk View

M1[1]

2.4022890 GHz

5.07 dBm)|

CF 2.402 GHz 691 pts

Span 8.0 MHz

Zhejiang Kezheng Electronic Product Inspection
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GFSK Mode

2441 MHz

Spectrum

(®)

Ref Level 30.00 dem Offset 8.23 dB & RBW 3 MHz
lo Att 40dB SWT  1.3ps @ VBW 10MHz Mode Auto FFT
Count 100/100

@1Pk View

M1[1]

20 dBm

2.4412550 GHz

3.95 dBm)|

104

0 dem

-10 dBm = —=

=
208

.30 dB

-40 df

-50 dBm

-60 dBm-

691 pts

CF 2.441 GHz

Span 8.0 MHz

L JL

Date: &.NOV.Z01%

GFSK Mode

2480 MHz

Spectrum

(®)

Ref Level 30.00 dem Offset 8.23 dB & RBW 3 MHz
lo Att 40dB SWT  1.3ps @ VBW 10MHz Mode Auto FFT
Count 100/100

@1Pk View

M1[1]

20 dBm

2.4796870 GHz

3.79 dBm)|

10 di

0 dem it

-10 dBm - —

1" T

_op-d6m
| -20-dBrr

.30 dB

-40 d

-50 dBm

-60 dBm-

691 pts

CF 2.48 GHz

Span 8.0 MHz
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Test Mode: n /4-DQPSK Mode
Channel frequency (MHz) Test Result (dBm) Limit (dBm)
2402 -4.53
2441 -3.48 30
2480 -3.30

Tt/4-DQPSK Mode

2402 MHz

Spectrum v

Ref Level 30.00 dem Offset 8.23 dB & RBW 3 MHz

lo Att 40dE SWT  1.3ps @ VBW 10 MHz  Mode Auto FFT
Count 100/100

@ 1Pk View

M1[1] +.53 dBm)
2.4016180 GHz|

CF 2.402 GHz 691 pts Span 8.0 MHz

Zhejiang Kezheng Electronic Product Inspection
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Tt/4-DQPSK Mode

2441 MHz

Spectrum né]l

Ref Level 30,00 dBm  Offset 2.23 dB & RBW 2 MHz

lo Att 40dB  SWT  1.3us @ VBW 10MHz Mode Auto FFT
Count 100/100

@ 1Pk View

m1[1] 3.48 dBm

2.4406640 GHz
20 dBm

10di

0 dem AL

-10 dBmr —

.30 dB

-40 d

-50 dBm-

-60 dBm-

CF 2.431 GHz 691 pts Span 8.0 MHz
— _— e
L JL J QD we

Tt/4-DQPSK Mode

2480 MHz

Spectrum né]l

Ref Level 30,00 dBm  Offset 2.23 dB & RBW 2 MHz

lo Att 40dB  SWT  1.3us @ VBW 10MHz Mode Auto FFT
Count 100/100

@ 1Pk View

m1[1] 3.30 dBm

2.4803940 GHz
20 dBm

104

0 dem AL

0 ] T
10 dem

dEm
| -20-dBrv

.30 dB

-40 df

-50 dBm-

-60 dBm-

CF 2.48 GHz 691 pts Span 8.0 MHz
— —_— e e
L JL J GRRRREED e
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Test Item

Limit

Frequency Range(MHz)

Bandwidth

<=1 MHz
(20dB bandwidth)

2400~2483.5

Test Confiquration

Spectrum Analyzer

B
ot no

EUT

Non-Conductod

Table

e Ground Reference Plang e

Test Procedure

1. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block
diagram above.
2. Spectrum Setting:
20dB Bandwidth
(1) Set RBW =30 kHz.

(2) Set the video bandwidth (VBW) = 3 RBW.

(3) Detector = Peak.
(4) Trace mode = Max hold.
(5) Sweep = Auto couple.

99% Occupied Bandwidth
(1) Set RBW =20 kHz.
(2) Set the video bandwidth (VBW) =100 kHz.

(3) Detector = Peak.
(4) Trace mode = Max hold.
(5) Sweep = Auto couple.

NOTE: The EUT was set to continuously transmitting in each mode and low, Middle and high channel for the test.

Test Mode

Please refer to the clause 2.3.

Test Results

Zhejiang Kezheng Electronic Product Inspection
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Test Mode: GFSK Mode

Channel frequency 20dB Bandwidth _
(MHz) [MHz] FL[MHZ] FH[MHZ] Verdict

2402 0.864 2401.544 2402.408 PASS
2441 0.861 2440.547 2441.408 PASS
2480 0.864 2479.544 2480.408 PASS
GFSK Mode
2402 MHz

Spectrum né:' I

Ref Level 30.00 dem  Offset 2.23 d8 & RBW 30 kHz
o ALL

Count 100/100
@ 1Pk View

40de  SWT 63.2ps @ VBW 100 kHz Mode Auto FFT

M1[1] 25.67 dBm|
2.40154400 GHz

-5.37 dBm|
2.40199700 GHz

20d

m2[1]
10 dBm:

o

D1 -25.374 dBm L Wad VE?,

CF 2.402 GHz 1001 pts Span 3.0 MHz
Marker

Type | Ref | Trc | X-value | ¥-value
M1 1 2.401544 GHz -25.67 dém

M2 1 2.401997 GHz -5.37 dém
03] M1 1 864.0 kHz -0.13 d8

| Function | Function Result |

Zhejiang Kezheng Electronic Product Inspection
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GFSK Mode

Spe

J& ALt
Count

2441 MHz

ETm &

Ref Level 30.00 dem  Offset 2.23 d8 & RBW 30 kHz

40 dB SWT £63.2 ps @ VBW 100 kHz Mode Asuto FFT
100/100

@ 1Pk v

iew

20d

M1[1] 24.42 dBm)|
2.44054700 GHz

10 dBm:

m2[1] -4.24 dBm|
2.44099700 GHz

0 dem

. o/

-20 dBm

D1 -24.241 dBnv

30 de

¥iTEl
®7

-40 dBrr

ST

.
S EmAe \ M

Jw

-60 dgrr

CF 2.441 GHz 1001 pts Span 3.0 MHz

Marker

M2/
EE]

Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1

2.440547 GHz -24.42 dém
1 2.440997 GHz | -4.24 dBm
ML 1 861.0 kHz -0.32 dB

JL QD e

GFSK Mode

J& ALt
Count 1

2480 MHz

(®)

Ref Level 30.00 dem  Offset 2.23 dB & RBW 30 kHz

40 dB SWT £63.2 ps @ VBW 100 kHz Mode Asuto FFT
00/100

@ 1Pk Vie

W

20d

M1[1] 24.16 dBm)|
2.47954400 GHz

10 dBm:

m2[1] -4.03 dBm|
2.47999700 GHz

0 dem

-10 dBm

-20 dBm

30 de

D1 -24.028 dB T T

-40 dBm

— Y
/'u/‘ N
.

. LN

-60 dBmr

CF 2.48

GHz 1001 pts Span 3.0 MHz

Marker

M2/
EE]

Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1

2,479544 GHz -24.16 dém
1 2.479997 GHz | -4.03 dBm
ML 1 864.0 kHz -0.24 dB

JL CHRIREED e
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Test Mode: T/ADQPSK Mode

Channel frequency 20dB Bandwidth _
(MHz) [MHz] FL[MHZ] FH[MHZ] Verdict

2402 1.233 2401.376 2402.609 PASS
2441 1.242 2440.376 2441.618 PASS
2480 1.233 2479.376 2480.609 PASS

T/ADQPSK Mode

2402 MHz

Spectrum n%“' I

Ref Level 30.00 dem Offset 8.23 dB & RBW 30 kHz

lo Att 40dE SWT  63.2 ps @ VBW 100kHz  Mode Auto FFT
Count 100/100

[@1Pk View

M1[1] 25.68 dBm
2.40137600 GHz|
20d m2[1] -5.33 dBm
2.40199700 GH.
10dem ‘

FMJ"'\_/J L\-.J R ‘(\cu Ay .
-20 dBm- i

CF 2.402 GHz 1001 pts

Marker

Type | Ref | Trc | X-value | Y-value | Function |
M1 1 2401376 GHz -25.68 dém
M2 1 2,401997 GHz -5.33 dBm
p3| M1 1 1.233 MHz 0.33 dg

Span 3.0 MHz

Function Result |

Zhejiang Kezheng Electronic Product Inspection
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T/4ADQPSK Mode
2441 MHz
Spectrum né]l
Ref Level 30.00 dem  Offset 2.23 d8 & RBW 30 kHz
lo Att 40dB  SWT 63.2 s @ VBW 100kHz Mode Auto FFT
Count 100/100
@ 1Pk View
M1[1] 24.47 dBm)|
2.44037600 GHz
20d m2[1] -4.26 dBm|
10 B 2.44099700 GHz
0 dBm . =
10 der JI'\ R
oy S
-20 denm # =
D1 -24.258 dBm—]
o / 1
40 dB / \
RTR A i VJ \VJ\\\-«‘"{'\'\«/‘/ L e
-60 dBm-
CF 2.441 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1] 2.440376 GHz 24.47 dem
mz2| L1 2,440997 GHz | -4.26 dBm
03| M1 1 1.242 MHz 0.19 d8
( ) ] ey
Date: 6.1 10
T/ADQPSK Mode
2480 MHz
Spectrum né]l
Ref Level 30.00 dem  Offset 8.23 d8 & RBW 30 kHz
lo Att 40dB  SWT 63.2 s @ VBW 100 kHz Mode Auta FFT
Count 100/100
[@1Pk View
M1[1] 24.26 dBm)|
2.47937600 GHz
20 dl m2[1] -4.09 dBm
10.dBm 2.47999700 GHz
0 dBm -
-10 dém = F
i,w\f\.»’ s S A e
-20 dBm - i
D1 -24.094 dBm—— e
-30 dB f
0 4'1 \\
-40 dBm
J"'&j \
Wm0 N SO Y
-60 dBm-
CF 2.48 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2479376 GHz -24.26 dém
M2 1 2,479997 GHz -4.09 dBm
p3| M1 1 1.233 MHz 0.10 dg
- —_—
L J1 ] [ CEEREEE
Date: 6.} 11
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Test Mode: GFSK Mode
Cha"”?,:/lflfs;“e”cy 99% OCB [MHZ] FL[MHZ] FH[MHz] Verdict
2402 0.860 2401.568 2402.429 PASS
2441 0.857 2440.571 2441.429 PASS
2480 0.854 2479.571 2480.426 PASS
GFSK Mode
2402 MHz
Spectrum [@]
Ref Level 30.00 dem  Offset 2.23 d8 @ RBW 20 kHz
= ALt 40 dB SWT 94.8 ps @ VBW 100 kHz Mode Auto FFT
Count 100/100
@ 1Pk View
’ULLLJ '/4”\‘4‘:'}‘::”“::‘:'7‘
20 de Occ Bw ﬂﬁ!’l.'i:'l"lﬂﬁﬂ‘l 40 kHz|
A 1
-10 dem 7 [
20 der 3 H[W ! ml\“”.
a0 ’;%J/ . \.‘f\;\;“\
| m’ﬁ ﬁ'\
ol s (WY HJ \’\"\ W
CF 2.402 GHz 1001 pts Span 3.0 MHz
) RN ]
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GFSK Mode

Spectrum

2441 MHz

&

Ref Level 30,00 dBm
lo Att 40 dB
Count 100/100

SWT

Offset 2.23 dB @ RBW 20 kHz

94.8 ps @ VBW 100 kHz

Mode Asuto FFT

@ 1Pk View

20 dBm

m1[1]

104

Occ Bw

4.64 dBm)
2.44099700 GHz
857.142857142 kHz

0 dem

-10 dBmr

e

-20 dBrr

\/ v

il
A
i

.30 dB

-40 df

[P M w/ff

Ry

-60 dBm-

CF 2.441 GHz
e

1001 pts

L L

Date: &.NOV.201% 10:50:27

Span 3.0 MHz
— LAY
QD we

GFSK Mode

Spectrum

2480 MHz

(®)

Ref Level 30,00 dBm
lo Att 40 dB
Count 100/100

Offset
SWT

£.23 dé @ RBW 20 kHz
94.8 ps @ VBW 100 kHz

Mode Asuto FFT

@ 1Pk View

20 dBm

m1[1]

104

Occ Bw

4.44 dBm)
2.47999700 GHz
854.145854146 kHz

0 dem

-10 dBmr

L

-20 dBrr

IEEENS
J‘/ !

T

.30 dB

40 df /

Ethdpe s

-60 dBm-

CF 2.48 GHz
—

1001 pts

L L

Date: &.NOV.201% 10:52:09

Span 3.0 MHz
— LAY
GRRRREED e
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Test Mode: T/ADQPSK Mode
Cha””‘(e,:/lf:;?“ency 99% OCB [MHz] FL[MHZ] FH[MHZ] Verdict
2402 1.175 2401.413 2402.587 PASS
2441 1.172 2440.413 2441.584 PASS
2480 1.172 2479.413 2480.584 PASS
T/ADQPSK Mode
2402 MHz
Spectrum [@
Ref Level 30.00 dem  Offset 2.23 d8 @ RBW 20 kHz
= ALt 40 dB SWT 94.8 ps @ VBW 100 kHz Mode Auto FFT
Count 100/100
@ 1Pk View
M1[1] ) b.fluprnu
2048 Oce Bw 1174825175 Wis
i
20 dBy — S N Wy oy -
i/ 4
=30 d Jlnl ! -
40 d J'P‘ \
\sg e pn S AN .
CF 2.402 GHz 1001 pts Span 3.0 MHz
) ] ]

Zhejiang Kezheng Electronic Product Inspection
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T/ADQPSK Mode

Spectrum

2441 MHz

&

J& ALt 40de SWT
Count 100/100

Ref Level 30,00 dBm  Offset 2.23 d8 & RBW 20 kHz

94.8 ps @ VBW 100 kHz  Mode Auto FFT

@ 1Pk View

20 dBm

m1[1]

10di

Occ Bw

4.62 dBm)
2.44099700 GHz
1.171828172 MHz

0 dem

-10 dBmr

-20 dBrr

Lo J-JJ\I\\,V' \“fﬁ e g

.30 dB

-40d /

R

klU( S P

-60 dBm-

CF 2.441 GHz
e

1001 pts Span 3.0 MHz
= —_——

T/ADQPSK Mode

Spectrum

2480 MHz

&

Ref Level 30.00 dBm  Offset
o Att 40 dB SWT
Count 100/100

6.23 dd @ RBW 20 kHz
94.8 ps » VBW 100 kHz  Mode Auto FFT

@1Pk View

20 dBm

M1[1]

10 di

Occ Bw 1.171828172 MHz

4.53 dBm)|
2.47999700 GHz

0 dem

-10 dBm

T

-20 dBir

.
L A f~JJL\,f ' \Vﬁ =y g

-30 dB ul

R/ o

/

FR LY '“\/

MAL N

-60 dBm-

CF 2.48 GHz

1001 pts

Span 3.0 MHz
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3.5. Carrier Frequencies Separation

LIMIT

FCC CFR Title 47 Part 15 Subpart C Section 15.247 (a)(1):

Report No.: 2019-9094

frequency hopping systems shall have hopping channel carrier frequencies separated by minimum of

25kHz or the 2/3*20dB bandwidth of the hopping channel, whichever is greater.

Test Item

Limit

Frequency Range(MHz)

Channel Separation

>25KHz or >two-thirds of the 20 dB

bandwidth

Which is greater

2400~2483.5

Test Confiquration

Spectrum Analyzer

|

=

EUT

U w

Non-Conducted
Table

e Ground Reference Plang e

Test Procedure

1. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block
diagram above.

2. Spectrum Setting:

(1) Set RBW =100 kHz.

(2) Set the video bandwidth (VBW) = 3 RBW.

(3) Detector = Peak.

(4) Trace mode = Max hold.

(5) Sweep = Auto couple.
NOTE: The EUT was set to continuously transmitting in each mode and low, Middle and high channel for the test.

Test Mode

Please refer to the clause 2.3.

Test Results

Zhejiang Kezheng Electronic Product Inspection
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Test Mode:

GFSK Hopping Mode

Test Mode

ResultfMHz]

LimitiMHZz]

Verdict

DH5

1.006

>=0.748

PASS

GFSK Hopping Mode

Spectrum

&

Ref Level 30.00 dem Offset 8.23 dB & RBW 100 kHz

Count 100/100

jo Att 40de  SWT 18.9 ps @ VBW 300 kHz Mode Auto FFT

@1Pk View

M1[1]

D2[1]

+.21 dBm)|
2.44099565 GHz
0.01 dB|
1.00580 MHz|

Start 2.4405 GHz 691 pts

Stop 2.4425 GHz
]

Zhejiang Kezheng Electronic Product Inspection
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Test Mode: T/4DQPSK Hopping Mode
Test Mode Result{MHz] Limit[MHz] Verdict
2DH5 1.003 >=0.748 PASS

T/4ADQPSK Hopping Mode

Spectrum

(®)

Count 100/100

Ref Level 30.00 dem Offset 8.23 dB & RBW 100 kHz
jo Att 40de  SWT 18.9 ps @ VBW 300 kHz Mode Auto FFT

@1Pk View

M1[1]

D2[1]

+.22 dBm)|
2.44099565 GHz
0.04 dB

1.00290 MHz|

691 pts

Stop 2.4425 GHz
1
[ | CEEEEEEN ]

Zhejiang Kezheng Electronic Product Inspection
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3.6. Number of Hopping Channel
Limit
Section Test Item Limit
15.247 Number of Hopping Channel >15

Test Configuration

Spectrum Analyzer

I"_" uQw EUT

e (Ground Referance Plang e

Non-Conductod
Table

Test Procedure

1. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block

diagram above.
2. Spectrum Setting:

(1) Peak Detector: RBW=100 kHz, VBW =RBW, Sweep time= Auto.

Test Mode

Please refer to the clause 2.3.

Test Result

Zhejiang Kezheng Electronic Product Inspection
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Test Mode: GFSK Hopping Mode
Frequency Range Test Mode Quantict:}/]:;nHe?pping Limit
2402MHz~2483.5MHz DH5 79 >15
GFSK Mode
Spectrum [@
Ref Level 30.00 dem  Offset 8.23 d8 & RBW 100 kHz
-.IA;: — 40de  SWT 94.8 ps @ VBW 300 kHz Mode Auto FFT
20 di
ﬁﬂ A‘Mn‘nm\nnpm{ AI'HHL!AFMMIHF\Ihlfl‘lHH nIM.IMM!IMMW%ﬂMjﬂ W'M
D A
LAl hH['UUl"U‘ Lt Y A L B B L L
j’”' lu
Start 2.4GH721 691 pts Slug2.4ﬂ35 GHz |
[ | CEEEEEEN ]
Test Mode: T/ADQPSK Hopping Mode
Frequency Range Test Mode Quantg/];)rmee?pping Limit
2402MHz~2483.5MHz 2DH5 79 >15
T/ADQPSK Mode
Spectrum [@
Ref Level 30.00 dem  Offset 8.23 d8 & RBW 100 kHz
-.IA;: — 40de  SWT 94.8 ps @ VBW 300 kHz Mode Auto FFT
20 di
?’;ﬁﬁh /1T Foure vt Sores 1 | WP l.muu,nmmﬂlhl.‘.m.,ll LT
i e AU T R e TV e
Start 2.4 GHva 691 pts — Stop 2.4835 GHz
CHHRRERED
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3.7. Dwell Time
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Test Configuration

Section Test Item Limit
15.247(a)(1) A"gage Time of 0.4 sec
ccupancy
Spectrum Analyzer
- —
w T EUT

Non-Conductod
Table

e (Ground Reference Plang e

Test Procedure

1. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block
diagram above.
2. Spectrum Setting:
Spectrum Setting: RBW=1MHz, VBW =RBW.
Use video trigger with the trigger level set to enable triggering only on full pulses.

)
)
3
4
®)
(6)

Sweep Time is more than once pulse time.

Set the center frequency on any frequency would be measure and set the frequency span to zero.

Measure the maximum time duration of one single pulse.

Set the EUT for packet transmitting.

Test Mode

Please refer to the clause 2.3

Test Result

Note:

1.We have tested all mode at high,middle and low channel,and recoreded worst case at low channel.

2.Dwell time=Pulse time (ms) x (1600 + 2 + 79) x31.6 Second for DH1, 2-DH1, 3-DH1

Dwell time=Pulse time (ms) x (1600 + 4 + 79) x31.6 Second for DH3, 2-DH3, 3-DH3

Dwell time=Pulse time (ms) x (1600 + 6 + 79) x31.6 Second for DH5, 2-DH5, 3-DH5

Zhejiang Kezheng Electronic Product Inspection
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Test Mode: GFSK Hopping Mode

Test Channel | Pulse Time | Total of Dwell Period Time Limit Result
Mode (MHz) (ms) (ms) (s) (ms)

1DH5 2441 2.907 310.08 31.60 400 PASS

1DH5 Total of Dwell= Pulse time (ms) x (1600 + 6 + 79) x31.6 Second

GFSK Hopping Mode 1DH5

2441 MHz
Spectrum

&

Ref Level 30,00 dBm @ RBW 1 MHz
lo Att 40 0B @ SWT 10ms @ VBW 3 MHz
SGL TRG:VID

(@14P Clrw

D2[1]

m1[1] -15.84 dBm)
-1.28 ps
2.96 dB|
2.90661 ms

TRG -15.400 dBrmr

CF 2.441 GHz 8000 pts

Date: 6.NOV.201% 12:40:41

Spectrum

Ref Level 30.00 dém & RBW 500 kHz
o ALL 40 dB @ SWT 3.25 @ VBW 3 MHz
SGL TRG: VID

(@ 14P Cirw

TRG -15.400 dBrm

30000 pts

316.0 ms/

Zhejiang Kezheng Electronic Product Inspection
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Test Mode: T/4ADQPSK Hopping Mode

Test Channel | Pulse Time | Total of Dwell Period Time Limit Result
Mode (MHz) (ms) (ms) (s) (ms)

2DH5 2441 2.914 310.83 31.60 400 PASS

2DH5 Total of Dwell= Pulse time (ms) x (1600 + 6 + 79) x31.6 Second

T/ADQPSK Hopping Mode 2DH5

Spectrum néll
Ref Level 30,00 dBm @ RBW 1 MHz
o Att 40 dB @ SWT 10ms @ VBW 3 MHz
SGL TRG:VID
[@14P Clrw
Mi[1] -34.88 dBm
-2.48 ps
204 D2[1] 20.86 dB
2.91411 ms|
10d
0 derm
8000 pts 1.0 ms/

Spectrum

Ref Level 30,00 dBm @ RBW 500 kHz
o Att 40dB @ SWT 3.25 @ VBW 3 MHz
SGL TRG:VID

(@14P Clrw

20de

10 di

0 dem

TRG -14.800 dBrm

30000 pts

Zhejiang Kezheng Electronic Product Inspection

=7

A i B NN

-



Page 35 of 58 Report No.: 2019-9094

3.8. Band Edge Emissions(Radiated)

Limit
Restricted Frequency Band (dBuV/m)(at 3m)
(MHz) Peak Average
2310 ~2390 74 54
2483.5 ~2500 74 54

Note: All restriction bands have been tested, only the worst case is reported.

Test Confiquration

[ Antenna (Boresight)
~ tower
o= ‘/
/ oy ~ Hom
| QX:\__X;—”" antenna
=3m << ’\ 3 > \ ) \
v ‘ \\ / L Y J
EUT VvV \
1 ~4m .
1 Spectrum
D A \\ analyzer \
\
S \ \
Tumntable v \ A |
1. 5n \ ol
A 30em N o0
K  Pre-amp = 2 ‘'OD
AAAAAAAALA | ] [ |

Test Procedure

1. The EUT was setup and tested according to ANSI C63.10:2013 requirements.

2. The EUT is placed on a turn table which is 1.5 meter above ground. The turn table is rotated 360 degrees to
determine the position of the maximum emission level.

3. The EUT was positioned such that the distance from antenna to the EUT was 3 meters.

4. The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This is repeated
for both horizontal and vertical polarization of the antenna. In order to find the maximum emission, all of the
interface cables were manipulated according to ANSI C63.10:2013 on radiated measurement.

5. The receiver set as follow:
RBW=1MHz, VBW=3MHz PEAK detector for Peak value.
RBW=1MHz, VBW=10Hz with Average Detector for Average Value.

Test Mode

Please refer to the clause 2.3.

Test Results
Note:
1.Measurement = Reading level + Correct Factor

Correct Factor=Antenna Factor + Cable Loss -Preamplifier Factor

2.Pre-scan GFSK, = /4QPSK modulation, and found the GFSK modulation which it is worse case, so only
show the test data for worse case.

Zhejiang Kezheng Electronic Product Inspection
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Ant. Pol.

Horizontal

Test Mode:

GFSK Mode 2402MHz

100.0 dBuV/m

90

80

FCC

Part 15C [PK)

70

60

50

ﬁ’/ i

i

40
WM“""" M
a0 st it s i i A.WWWW 2
20
10
0.0
2323500 2333.50 2343.50 2353.50 2363.50 (MHz) 2383.50 2393.50 2403.50 2413.50 2423.50
Reading Correct Measure-
No. Mk.  Freq. Level  Factor ment  Limit  Over
MHz (dBuv) (dB/m) (dBuv/m)  (dBuV/m) (dB) Detector
1 2390.000 5241 -13.49 38.92 74.00 -35.08 peak
2 2390.000 41.08 -13.49 27.59 5400 -2641 AVG
3 2400.000 67.12 -13.48 53.64 7400 -20.36 peak
4 * 2400.000 5498 -13.48 41.50 5400 -1250 AVG

Measurement = Reading level + Correct Factor

Zhejiang Kezheng Electronic Product Inspection
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Ant. Pol. Vertical

Test Mode: GFSK Mode 2402 MHz

100.0 dBu¥/m

90

80

FCC Part 15

- (PK)

70

60

50

A

30 MWMWWMWWWWM

"y

20

10

2319.500 2329.50 2339.50 2349.50 2359.50 [MHz) 2379.50 2389.50 2399.50 2409.50

2419.50

Reading Correct Measure-

No. Mk.  Freq. Level Factor ~ ment  Limit  Over
MHz (dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB) Detector
1 2390.000 4998  -13.49 36.49 7400 -37.51 peak
2 2390.000 38.56  -13.49 25.07 5400 -28.93 AVG
3 2400.000 65.41 -13.48 51.93 7400 -22.07 peak
4 * 2400.000 53.30 -13.48 39.82 5400 -14.18 AVG

Measurement = Reading level + Correct Factor

Zhejiang Kezheng Electronic Product Inspection
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Ant. Pol. Horizontal
Test Mode: GFSK Mode 2480MHz
100.0 dBu¥/m
0
80
FCC Part 15C (PK)

70 g
60
. M '*M
40 - |
. , WMWWWWM
20
10

0.0

2463.000 2473.00 2483.00 2493.00 2503.00 [(MHz) 2523.00 2533.00 2543.00 2553.00 2563.00

Reading Correct Measure-
No. MkK. Freq. Level Factor ment Limit Over
MHz (dBuV) (dB/m) (dBuV/m)  (dBuV/m) (dB) Detector

1 2483.500 60.57 -13.35 47.22 7400 -26.78 peak

2 * 2483500 4063 -13.35 27.28 5400 -26.72 AVG

Measurement = Reading level + Correct Factor

Zhejiang Kezheng Electronic Product Inspection
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Ant. Pol.

Vertical

Test Mode:

GFSK Mode 2480 MHz

100.0 dBuV/m

30

80

FCC Part 15C (PK)

70

60

50

30

Lo Do

20

p

10

D-:tmm—mmim MHz) 2523.00 2533.00 254300 2553.00 2563.00
Reading Correct Measure-
No. Mk.  Freq. Level Factor  ment  Limit Over
MHz (dBuVv) (dB/m) (dBuV/m)  (dBuV/m) (dB) Detector
1 * 2483.500 60.25 -13.35 46.90 7400 -27.10 peak
2 2483.500 39.63 -13.35 26.28 5400 -27.72 AVG

Measurement = Reading level + Correct Factor

Zhejiang Kezheng Electronic Product Inspection
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3.9. Band Edge and Spurious Emission (conducted)
LIMIT

FCC CFR Title 47 Part 15 Subpart C Section15.247 (d):

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional radiator is
operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement.

TEST CONFIGURATION

Spectrum Analyzer

' —
(1 oo EUT

Non-Conducted
Table

s Ground ReferencePlang e

TEST PROCEDURE

1.The transmitter output was connected to the spectrum analyzer through an attenuator, the pathloss was

compensated to the results for each measurement.

2.Set to the maximum power setting and enable the EUT transmit continuously
3.Use the following spectrum analyzer settings:

RBW= 100 KHz, VBW=RBW
Sweep = auto, Detector function = peak, Trace = max hold

4.Measure and record the results in the test report.

TEST MODE:

Please refer to the clause 2.3.

TEST RESULTS

Zhejiang Kezheng Electronic Product Inspection
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GFSK

Spectrum o Spectrum o
Ref Level 20.00 cBm  Offset 5.23 0B & RBW 10D kHz Ref Level 20.00 cBm  Offset 5.23 db @ RBW 100 kHz
o At 30de  SWT 11389 ps @ VBW 300kHz  Moede 4uta FET o At 30d8 SWT  94.8us @ VBW 300kHz  Mode Auto FET
Count 241/300 Count 281/300
@17k view @17k view
MI[1] 5.34 dBm MI[1] 3.03 dBm
10 dB 2.402040 GHz| 10 dB 2.480010 GHz|
mM2[1] -47.42 dBm mM2[1] 51.12 dBm)|
ode ‘L-ILII.ILH.ILI‘E.'HZ ode bl 3500 GHz|
-10 dB ﬁ -10 dB ﬁ|
20d + 20d J -
01 -25.340 dem i! 01 -24.030 dem
-30 dB J _30 dB f |1
40d =R -40d T
Al 1 b
S0 dp " T -30 BT T WP M
B WP PRV FPISSPIUY NP PR TP S I ISR it ALty po e A i ] VA, e T BRI =Y P PP IR ST T T ST
-60 dBm -60 dBm
-70 de -70 de
Start 2.3 GHz 691 pts Stop 2.405 GHz Start 2.47 GHz 691 pts Stop 2.55 GHz
Marker Marker
Type | Ref | Trc | X-value | ¥-value | _Function | Function Result | Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.40204 GHz -5.34 dBm M1 1 2.48001 GHz ~4.03 dbm
Mz f 2.4 GHz -47.42 dBm Mz f 2,4835 GHz -51.12 dBm
M3 1 2.39 GHz -51.67 dBm M3 1 2.5 GHz -54.90 dBm
M4 1 2.399065 GHz -44.91 dBm M4 1 2.503971 GHz -46.83 dBm
L )| FRRRREED e )| W e
Date: & 19 1
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GFSK

CHOO-SE

o S um o
Ref Level 18.23 dBm  Offset 8.23 dB @ RBW 100 kHz Ref Level 18.23 dBm _ Offset B.23 0B @ RBW 100 kHz
o Att 20de SWT  Lllms @ VBW 300 kHz Mode Auto FFT o At 20ds SWT 255ms @ VBW 300kHz Mode Auto Sweep
Count 10/10 Count 10/10
(@ 1Pk Max (@ 1Pk Max
mM1[1] -62.52 dBm)| mMi1[1] -49.02 dBm)|
938.9730 M g ;
10 dBm 938.9730 MHz| 10 dBm 19.888700 GHz|
ods 0ds
-10 den -10 d
-20 day -20d
D1 -25.230 dBm damr
20de 30 d
-40 dBm -40 dBm
M1
50de 50 d +
-60 dBr b -60
-70 db
-80 dem— : ; : - -80 d:
Start 90.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
— —_— Tt p— —t
L il ] [ EERRRE ] L J W e
Date: &.NOV 10z 6. 19 10:49:06
pectrum - Spectrum =
Ref Level 18.23 dém  Offset 0.23 0B @ RBW 100 kHz Ref Level 10.23 dBm  Offset 5.23 0B & RBW 100 kHz
e att 20d8  SWT L.1lms @ VBW 300 kHz Mode Auto FFT o Att 20de  SWT 255ms @ VBW 300kHz Mode Auto Sweep
Count 10/10 Count 10/10
[@ 1Pk Max [@1Fk Max
M1[1] -61.66 dBm)| mMi[1] -49.16 dBm|
10 dem 120.0290 MHz| 10 dem 19.841950 GHz|
ods 0ds
-10 dem -10 d
20 dB -20 dB
D1 dBm D1 B
30de -30 dg
-40 dBm -40 dBm
-50 dB 50 dB +
"
60 dem 60
-70 dB
-50 dBm— : ! : - -30 d:
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
b — —_— ]
L N ] [ EEERR ] L J W e
Date: &.NOV 10:50:43 [ 9 10:51:11
- Spectrum =
Ref Level 18.23 dém  Offset 0.23 0B @ RBW 100 kHz Ref Level 10.23 dBm  Offset 5.23 0B & RBW 100 kHz
e att 20d8 SWT  1.lms @ VBW 300 kHz Mode Auto FFT o Att 20de  SWT 255ms @ VBW 300kHz  Mode Auto Sweep
Count 10/10 Count 10/10
(@ 1Pk Max @1Pk Max
Mi[1] 63.02 dBm)| mi[1] 47.17 dBm|
10 dom. 871.7220 MHz| 10 dB 19.882750 GHz|
0 de 0 d
-10dl -10 d
20 d@ 20 d
D1 -24.010 dBm D1 -24.010 dém
-30 dBm -30 dBm
a0 dp -40 dB
M1
-50dl 50 d H
60 dd " &0 d
¥
70 dBm
-80 dem— : ! : - -80 dB
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
Date: &.NOV Date: 6. )19 10:54:56€
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T/ADQPSK

CHOO0-Bandedge CH78-Bandedge

Spectrum = Spectrum =

Ref Level 20.00 cBm Offset 8.23 dé & RBW 100 kHz Ref Level 20.00 dBm  Offset 8,23 dB & RBW 100 kHz
o Att 30de SWT 1138 s @ VBW 300 kHz  Mode Auto FFT o Att 30d8  SWT  04.8ps @ VBW 300kHz  Mode Auto FET
Count 262/300 Count 284/300
@ 1Fk View @ 1Fk View
Mi[1] 5.34 dBm| Mi[1] 4.15 dBm|
10 dBi 2.402040 GHz| 10 dBi 2.479780 GHz|
m2[1] -54.29 dBm| m2[1] -50.84 dBm|
0 de 2.400000 GHz| 0ds . 2.483500 GHz|
-10 db rtl -10 db I l
-20 d | -20d U
D1 -25.340 dBm D1 24,150 dam
B f 30 B ! ‘L
40 d ‘ 40 d
Me W
50 dB M3 !JJ \ 0 demerk !f W|u S " ma
Povr e PR TR N A R i TSR P PRI P, P PO L AT el LY AT VRN PORY ) TN P ST PRI P P PRI PR B
-60 dBm -60 dBm
-70 dBs -70 dBs
Start 2.8 GHz 601 pts Stop 2.405 GHz Start 2,47 GHz 601 pts Stop 2.55 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.40204 GHz -5.34 dBm M1 1 2.47978 GHz -4.15 dBm
Mz 1| 2.4 GHz -54.29 dBm Mz 1| 2.4835 GHz -50.84 dBm
3| o 2.39 GHz -53.05 dBm 3| o 2.5 GHz -52.45 dBm
M4 1 2,308761 GHz -48.78 dBm M4 1 2,407504 GHz -50.25 dBm
] SRRRRRN e L ] [ SEERREE
Date: 11:00:47

Zhejiang Kezheng Electronic Product Inspection
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T/ADQPSK

CHOO-SE

Date: 6.NOV

pectrum - Spectrum =
Ref Level 18.23 dém  Offset 0.23 0B @ RBW 100 kHz Ref Level 10.23 dBm  Offset 5.23 0B & RBW 100 kHz
e att 20d8  SWT L.1lms @ VBW 300 kHz Mode Auto FFT o Att 20de  SWT 255ms @ VBW 300kHz Mode Auto Sweep
Count 10/10 Count 10/10
[@ 1Pk Max [@1Fk Max
M1[1] -60.61 dBm) Mi[1] ~49.36 dBm)|
10 dem 953.7490 MHz| 10 dem 19.830900 GHz|
ods 0ds
-10 dem -10 d
-20 dB -20d
D1 -25.250 dBm denr
30de 30 d
-40 dBm -40 dBm
M1
-50 dB s0d +
M1
60 dem ¥ -5
-70 dB
-50 dBm— : ! : - -30 d:
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
L ] [ EEERR ] J CECROEN ]
Date: &.NOV
- Spectrum =
Ref Level 18.23 dém  Offset 0.23 0B @ RBW 100 kHz Ref Level 10.23 dBm  Offset 5.23 0B & RBW 100 kHz
e att 20d8 SWT  1.lms @ VBW 300 kHz Mode Auto FFT o Att 20de  SWT 255ms @ VBW 300kHz  Mode Auto Sweep
Count 10/10 Count 10/10
(@ 1Pk Max @1Pk Max
Mi[1] 60.68 dBm)| Mi[1] 49.09 dBm|
10 dom. 953.7490 MHz| 10 dB 19.877650 GHz|
0 de 0 d
-10dl -10 d
20 d@ 20 d
D1 -24.180 dBm 01 -24.180 dam
-30 dBm -30 dBm
a0 de -40 dg
M1
50 df 50 d T
M1
60 d@ 60
70 dBm
-80 dem— : ! : - -80 dB
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
j J [ EERRRE ] CRCROEN ]

pectrum

)

C=
v
Ref Level 18.23 dém  Offset 8.23 dBb @ RBW 100 kHz Ref Level 18.23 dBm  Offset 2,23 d& @ RBW 100 kHz
jo Att 20des SWT 1.1ms & VBW 300 kHz Mode auto FFT jo Att 20de  SWT 255ms @ VBW 300kHz Mode Auto Sweap
Count 10/10 Count 10/10
@ 1Pk Max [@1Pk Max
mi[1] -61.42 dBm)| ™Mi[1] -47.03 dBm|
952.2200 M . 3
10 dem 952.2200 MHz 10 dem 19.856400 GHz
0db 0 ds
-10 dBrm -10d
-20 dg -20 dgf
D1 -24.070 dbm 01 -24.070 dem
-30 dg =30 dgy
-40 dBm -40 dBfn
s0ds 50 de 4 ]
M1

-50 dBrm -60 d

-70 dBy
-0 dBm— - -80 g8
Start 30.0 MHz 30001 pts Start 1.0 GHz 30001 pts

p— p—

Zhejiang Kezheng Electronic Product Inspection
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3.10. Radiated Spurious Emissions

Limit
Radiated Emission Limits (9 kHz~1000 MHz)
Frequency Field Strength Measurement Distance
(MHz) (microvolt/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3
Radiated Emission Limit (Above 1000MHz)
Frequency Distance Meters(at 3m)
(MHz) Peak Average
Above 1000 74 54
Note:

(1) The tighter limit applies at the band edges.
(2) Emission Level (dBuV/m)=20log Emission Level (uv/m).

Test Confiquration

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer
/ Receiver oG

Below 30MHz Test Setup

Zhejiang Kezheng Electronic Product Inspection

—“f 2 N

PSS\



Page 46 of 58 Report No.: 2019-9094

s Reference point of antenna calibration

— 3dm —
Turntable
1m to 4m
\ EUT
Test
Receiver 08m
| |
Ground Plane f Coaxial Cable ;
Below 1000MHz Test Setup
] Antenna (Boresight)
$ tower
Silion ‘/
/ N\ _ Hom
i O\ - -\; a i Gl antenna
==3m << ﬁ o \ :
Sy V \ T
1 ~4m N
1 = Spectrum
D A \\ analyzer \
) I \ ,\\
Tumtable v \ \
ur \
1.5m \ ‘ =]
A chm N e 50|
* Pre- al=ulel=]
AAAAAAAAL | ] [ ]

Above 1GHz Test Setup

Test Procedure

The EUT was setup and tested according to ANSI C63.10:2013

The EUT is placed on a turn table which is 0.8 meter above ground for below 1 GHz, and 1.5 m for above 1
GHz. The turn table is rotated 360 degrees to determine the position of the maximum emission level.

The EUT was set 3 meters from the receiving antenna, which was mounted on the top of a variable height
antenna tower.

For each suspected emission, the EUT was arranged to its worst case and then tune the Antenna tower
(from 1 m to 4 m) and turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp
and a high pass filter are used for the test in order to get better signal level to comply with the guidelines.

Set to the maximum power setting and enable the EUT transmit continuously.

Use the following spectrum analyzer settings

(1) Span shall wide enough to fully capture the emission being measured,;

(2) Below 1 GHz:

RBW=120 kHz, VBW=300 kHz, Sweep=auto, Detector function=peak, Trace=max hold;

If the emission level of the EUT measured by the peak detector is 3 dB lower than the applicable limit, the
peak emission level will be reported. Otherwise, the emission measurement will be repeated using the
guasi-peak detector and reported.

(3) From 1 GHz to 10™ harmonic:
RBW=1MHz, VBW=3MHz Peak detector for Peak value.
RBW=1MHz, VBW=10Hz RMS detector for Average value.

Zhejiang Kezheng Electronic Product Inspection
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Test Mode

Please refer to the clause 2.3.

Test Result

9 KHz~30 MHz and 18GHz~25GHz
From 9 KHz~30 MHz and 18GHz~25GHz: Conclusion: PASS

Note:
1) Measurement = Reading level + Correct Factor

Correct Factor=Antenna Factor + Cable Loss -Preamplifier Factor

2) The peak level is lower than average limit(54 dBuV/m), this data is the too weak instrument of signal is
unable to test.

3) The emission levels of other frequencies are very lower than the limit and not show in test report.

4) The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible value
has no need to be reported.

5) Pre-scan GFSK, m/4QPSK modulation, and found the GFSK modulation 2402MHz which it is worse case
for 30MHz-1GHz , so only show the test data for worse case.

6) Pre-scan GFSK, m/4QPSK modulation, and found the GFSK modulation which it is worse case for above

1GHz, so only show the test data for worse case.

Zhejiang Kezheng Electronic Product Inspection
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30MHz-1GHz

Ant. Pol. Horizontal

Test Mode: GFSK

80.0 dBu¥/m

70

60

FCC Part 158
50 #_41:
[
40 % 5 6 1
AN

30 In.l‘l || \

m AR

10 etk ’J-J‘ | ||l. | ‘J\A W
W_w—ww =) M il

Ili:[l.l]lill] 60 100 (MHz) 500 1000.0

Reading Correct Measure-
No. Mk.  Freq. Level  Factor ment  Limit  Over
MHz (dBuV) (dB/m) (dBuV/m)  (dBuV/m) (dB) Detector

1 144.0314 5242 -19.79 32.63 4350 -1087 QP
2 192.0141 5195 -17.24 34.71 4350 -879 QP
3 300.0514 5233 -15.19 37.14 4600 -886 QP
4 * 4199907 5047 -10.18 40.29 46.00 -5.71 QP
5 468.0048 48.92 -10.09 38.83 46.00 -717 QP
6 816.2539 4525 -6.41 38.84 4600 -7.16 QP

Measurement = Reading level + Correct Factor

Zhejiang Kezheng Electronic Product Inspection
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Ant. Pol. Vertical

Test Mode: GFSK

80.0 dBu¥/m

70

60

FCC Part 158

50 Margin -f HR

40 I

I
| 2 % 58
* T
30 % ‘I| ‘” |
2 I ‘ W
0.0
30.000 [5 100 (MHz) 500 1000.0
Reading Correct Measure-
No. Mk.  Freq. Level  Factor ment  Limit  Over
MHz (dBuV) (dB/m) (dBuv/m)  (dBuV/m) (dB) Detector

216.0240 4932  -1642 3290 46.00 -13.10 QP
300.0514 4089  -15.19 2570 46.00 -20.30 QP
384.0665 46.52  -11.02 35.50 46.00 -10.50 QP
4440722 4854  -10.14 3840 4600 -760 QP
540.0453 4585 -9.45 3640 4600 -960 QP
588.0797  46.25 -8.75 37.50 46.00 -850 QP

D | B~ W N =
*

Measurement = Reading level + Correct Factor

Zhejiang Kezheng Electronic Product Inspection
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Adobe 1GHz
Ant. Pol. Horizontal
Test Mode: TX GFSK Mode 2402MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.

100.0 dBu¥/m

.0

80

FCC Part 15C (PK)

70
[

50 | | Mf'
50 2

20

10

1000.000 2700.00 4400.00 6100.00 7800.00 (MHz) 11200.00  12300.00 4600.00 16300.00 18000.0C
Reading Correct Measure-
No. Mk.  Freq. Level  Factor ment  Limit  Over
MHz (dBuV) (dB/m) (dBuv/m)  (dBuV/m) (dB) Detector

1 2422900 5190 -13.44 3846 7400 -3554 peak
2 4899.800 47.65 -7.59 40.06 7400 -33.94 peak
3 8094.100  43.81 -0.36 4345 7400 -30.55 peak
4 11772.900 42.87 4.33 4720 7400 -26.80 peak
5
6
7

14185.200 43.00 6.52 49.52 7400 -2448 peak
17896.300 44.51 16.90 61.41 7400 -12.59 peak
* 17896.300 32.18 16.90 49.08 5400 -492 AVG

Measurement = Reading level + Correct Factor

Zhejiang Kezheng Electronic Product Inspection
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Ant. Pol. Vertical
Test Mode: TX GFSK Mode 2402MHz
Remark: No report for the emission which more than 10 dB below the

prescribed limit.

100.0 dBu¥/m

90

80

FCC Part 15C (PK)

70

60

o]

% ) , IR ST

) MWW’}WM

30 w/M\ﬁ»«a

20

10

0.0

1000.000 2700.00 4400.00 6100.00 7800.00 [MHz) 11200.00 12900.00 14600.00 16300.00 18000.0C

Reading Correct Measure-
No. Mk.  Freq. Level  Factor ment  Limit  Over
MHz (dBuv) (dB/m) (dBUV/m) (dBuV/m) (dB) Detector

1 2657.500 57.29 -13.10 4419 7400 -29.81 peak
2 5991.200 47.64 -5.51 42.13 7400 -31.87 peak
3 8121.300 43.20 -0.37 42.83 7400 -31.17 peak
4 11126.900 42.64 4.65 47.29 7400 -26.71 peak
5 14933.200 42.55 7.1 49.66 74.00 -2434 peak
6 17971100 43.44 17.49 60.93 74.00 -13.07 peak
7 * 17971100 32.32 17.49 49.81 54.00 -419 AVG

Measurement = Reading level + Correct Factor

Zhejiang Kezheng Electronic Product Inspection
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Ant. Pol. Horizontal
Test Mode: TX GFSK Mode 2441MHz
Remark: No report for the emission which more than 10 dB below the

prescribed limit.

100.0 dBu¥/m

.0

80

FCC Part 15C (PK)

70

60

50

e

[}

w0 1 ZWWJWWhWW

30 M
L

20

10

0.0

1000.000 2700.00 4400.00 6100.00 7800.00 (MHz) 11200.00 12900.00 14600.00 16300.00 18000.0(

Reading Correct Measure-
No. Mk.  Freq. Level  Factor ment  Limit  Over
MHz (dBuv) (dB/m) (dBuV/m)  (dBuV/m) (dB) Detector

1 1999.600 52.56 -14.06 38.50 7400 -3550 peak
2 4882.800 48.21 -7.62 40.59 74.00 -33.41 peak
3 8114.500 43.24 -0.36 42.88 7400 -31.12 peak
4 10854.900 41.91 4.37 46.28 7400 -27.72 peak
5 14676.500 42.66 6.55 49.21 7400 -2479 peak
6 17983.000 42.96 17.59 60.55 7400 -1345 peak
7 * 17983.000 32.19 17.59 49.78 54.00 -422 AVG

Measurement = Reading level + Correct Factor

Zhejiang Kezheng Electronic Product Inspection
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Ant. Pol. Vertical

Test Mode: TX GFSK Mode 2441MHz

Remark: No report for the emission which more than 10 dB below the
prescribed limit.

100.0 dBu¥/m

90

80

FCC Part 15C (PK)

70

:
60 { : _yfﬂr)
50 3

40

[ ' gk
30 w}\wﬂ W

20

10

1000.000 2700.00 4400.00 6100.00 7800.00 (MHz) 11200.00 12300.00 14600.00 16300.00 18000.0(
Reading Correct Measure-
No. MK. Freq. Level Factor ment Limit  Over
MHz (dBuV) (dB/m) (dBuV/m)  (dBuV/m) (dB) Detector

1 1996.200 5326  -14.07 39.19 7400 -34.81 peak
2 2659.200 56.21 -13.10 43.11 7400 -30.89 peak
3 8111.100 43.39 -0.35 43.04 7400 -30.96 peak
4 11094.600 41.56 4.67 46.23 7400 -27.77 peak
5
6
7

14674.800 42.58 6.55 49.13 7400 -2487 peak
17981.300 4343 17.57 61.00 7400 -13.00 peak
" 17981.300 3224 17.57 49.81 5400 419 AVG

Measurement = Reading level + Correct Factor
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Ant. Pol. Horizontal

Test Mode:

TX GFSK Mode 2480MHz

Remark: No report for the emission which more than 10 dB below the

prescribed limit.

100.0 dBu¥/m

90

80

FCC Part 15C (PK)

70

60

50

Q1

L

¢

" et

20

10

1000.000 2700.00 4400.00 6100.00 7800.00 (MHz)

11200.00 12900.00

14600.00 16300.00

18000.0C

Reading Correct Measure-
No. Mk.  Freq. Level  Factor ment  Limit  Over

MHz (dBuV) (dB/m) (dBuV/m)  (dBuV/m) (dB) Detector
1 1994.500 5236  -14.08 38.28 74.00 -35.72 peak
2 4908.300 48.35 -7.58 40.77 74.00 -33.23 peak
3 8206.300 43.81 -0.38 43.43 74.00 -30.57 peak
4 10985.800 41.75 4.66 46.41 74.00 -27.59 peak
5 15111.700 43.29 7.07 50.36 74.00 -23.64 peak
6 17974500 43.18 17.51 60.69 74.00 -13.31 peak
7 % 17974500 32.26 17.51 49.77 54.00 -423 AVG

Measurement = Reading level + Correct Factor

Zhejiang Kezheng Electronic Product Inspection
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Ant. Pol. Vertical

Test Mode: TX GFSK Mode 2480MHz

Remark: No report for the emission which more than 10 dB below the
prescribed limit.

100.0 dBu¥/m

[0

80

FCC Part 15C (PK)

70

60 } ] /Jr/
5

50 4

1 X 3 b it S [t
) JIH LNWM WMWW

20

10
0.0

1000.000 2700.00 4400.00 6100.00 7800.00 (MHz) 11200.00 12900.00 14600.00 16300.00 18000.0C
Reading Correct Measure-
No. Mk.  Freq. Level  Factor ment  Limit  Over
MHz (dBuv) (dB/m) (dBuvV/m)  (dBuV/m) (dB) Detector

1 1999.600 55.70  -14.06 41.64 7400 -32.36 peak
2 2666.000 5960  -13.08 46.52 7400 -27.48 peak
3 8259.000 43.83 -0.40 43.43 7400 -30.57 peak
4 11002.800 42.00 4.70 46.70 7400 -27.30 peak
5
6
7

13982.900 43.47 6.69 50.16 7400 -23.84 peak
17977.900 42.85 17.54 60.39 7400 -13.61 peak
* 17977900 32.25 17.54 49.79 5400 421 AVG

Measurement = Reading level + Correct Factor

Zhejiang Kezheng Electronic Product Inspection
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3.11. Pseudorandom Frequency Hopping Sequence
LIMIT

FCC CFR Title 47 Part 15 Subpart C Section 15.247 (a)(1):

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of
25 kHz or the 20 dB bandwidth of the hop-ping channel, whichever is greater. Al-ternatively, frequency
hopping systems operating in the 2400-2483.5 MHz band may have hopping channel carrier frequencies
that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever is
greater, provided the systems operate with an output power no greater than 125 mW. The system shall
hop to channel frequencies that are selected at the system hopping rate from a pseudo randomly ordered
list of hopping frequencies. Each frequency must be used equally on the average by each transmitter.
The system receivers shall have input bandwidths that match the hop-ping channel bandwidths of their

cor-responding transmitters and shall shift frequencies in synchronization with the transmitted signals.

TESTRESULTS

The pseudorandom frequency hopping sequence may be generated in a nice-stage shift register whose

Sth and 9th stage outputs are added in a modulo-two addition stage.And the result is fed back to the input

of the friststage.The sequence begins with the frist one of 9 consecutive ones, for example: the shift

register is initialized with nine ones.

[ ] Number of shift register stages: 9
o Length of pseudo-random sequence:29-1=511 bits
[ Longest sequence of zeros:8(non-inverted signal)

()¢

Linear Feedback Shift Register for Generation of the PRBS sequence

An explame of pseudorandom frequency hopping sequence as follows:
0 2 4 6 62 64 7817 737577

Each frequency used equally one the average by each transmitter.

The system receiver have input bandwidths that match the hopping channel bandwidths of their

corresponding transmitter and shift frequencies in synchronization with the transmitted signals.
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4.EUT TEST PHOTOS

Reference to the document No.: Test Photos.
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5.PHOTOGRAPHS OF EUT CONSTRUCTIONAL

Reference to the document No.: External Photos and Internal Photos.

**********************TH E E N D**********************
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