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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 Aug.20, 2019 Original
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1.3. Test Description

Page 4 of 46

Report No.: 2019-9049

FCC Part 15 Subpart C(15.247)

Standard Section
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“’“,E’er of Hopping 15.247(b)(1) Pass John Xie
requency
Band Edge Emissions 15.247(d) Pass John Xie
Radiated Spurious Emission 15.247(c)&15.209 Pass John Xie
5 . -
99% Occupied Bar)dW|dth & 20dB 15.247(a) Pass John Xie
Bandwidth
Pseudorandom Frequency Hopping 15.247 (a)(1) Pass John Xie
Sequence

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

Test Items Measurement Uncertainty Notes
Transmitter power conducted 0.42 dB (1)
Transmitter power Radiated 214 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 (1)
Radiated Emissions 30~1000MHz 4.70 dB (1)
Radiated Emissions 1~18GHz 5.00 dB (1)
Radiated Emissions 18~40GHz 5.54 dB (1)
Occupied Bandwidth 2.80 dB (1)

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



Page 6 of 46 Report No.: 2019-9049

2. GENERAL INFORMATION

2.1. Client Information

Applicant: ShenZhen LiCheng Technology Co.,Ltd.

Address: Xinghe World Phase |, Bantian Street, Longgang District, Shenzhen,
Guangdong, China

Manufacturer: Shenzhen Lixin Technology Co., Ltd.

Address: Tongyi Industrial Park, No. 351, Jihua Road, Longgang District, Shenzhen,
China

2.2. General Descripti

on of EUT

Product Name:

Barcode Scanner

Model/Type reference:

P7

Marketing Name:

inateck

Listed Model(s):

P6S,P7S,P8,P8S,BCST-61,BCST-63,BCST-71,BCST-73

Model Difference:

All these models are identical in the same PCB, layout and electrical
circuit, the only difference is model name.

Power Source:

DC 5V output from the PC

Power supply(Battery): DC3.6Vdc 2600mAh from Li-ion Battery
Hardware version: V1.0

Software version: Vv0.0.9

BT3.0

Modulation: GFSK

Operation frequency: 2402MHz~2480MHz

Max Peak Output Power: -6.14dBm

Channel number: 79

Channel separation: 1MHz

Antenna type:

spring antenna

Antenna gain:

1.0dBi

Zhejiang Kezheng Electronic Product Inspection




Page 7 of 46 Report No.: 2019-9049

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.
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2.4. Measurement Instruments List
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Tonscend JS0806-2 Test system
ltem Test Equipment Manufacturer Model No. Serial No. Cal. Until
1 Spectrum Analyzer R&S FSV40-N 101798 Sept. 09, 2020
2 Vector Signal Agilent N5182A MY50142520 | Sept. 09, 2020
Generator
3 Analog Signal HP 83752A 3344A00337 | Sept. 09, 2020
Generator
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 AGNH80L 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
ltem Test Equipment Manufacturer Model No. Serial No. Calibrated until
1 EMI Test Receiver R&S ESR 102525 Sept. 09, 2020
. . Chengdu
2 High Pass Filter E-Microwave OHF-3-18-S 0E01901038 | Sept. 09, 2020
. . 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
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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.

o

| ctem 1 = 57 bn “ Z{
| mram 2% Tp Ja
| Az 2P v ds |

A |||I;||’|I|||I| IHI|I|‘|||||I| H|||I|‘|Mtl: |Il|l|l‘lh|lh mnu‘mhﬂmml Ill lllllllll

Zhejiang Kezheng Electronic Product Inspection



Page 10 of 46 Report No.: 2019-9049

3.2. Conducted Emission

Limit
Conducted Emission Test Limit
Frequenc Maximum RF Line Voltage (dBpV)
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 Configuration

RECEIVER
0_4/

¥ . (-
EUT | _ LISN |:| R o
p 888 |/
_J
0.8m /
L
Q
GRP 0.8m g EI a8

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 50o0hm /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

100.0 dBu¥Y

90
80

70
FCC Part 15{(QP)

60

50

40
30

20
| |peak

10
AVG

[MHz] ) 30.000

Reading Correct Measure-

No. Mk.  Freq.  Level Factor ment Limit  Over
MHz dBuv dB dBuV dBuv dB Detector
1 0.4060 30.81 10.40 41.21 57.73 -16.52 QP
2 0.4060 14.31 10.40 24.71 4773 -23.02 AVG
3 * 0.4740 30.47 10.41 40.88 56.44 -15.56 QP
-+ 04740 13.28 10.41 23.69 46.44 -22.75 AVG
5 09460 24.39 10.42 34.81 56.00 -21.19 QP
6 09460 6.69 10.42 17.11 46.00 -28.89 AVG
i 5.0620 22.04 10.62 32.66 60.00 -27.34 QP
8 5.0620 9.58 10.62 20.20 50.00 -2980 AVG
9 99340 23.55 10.69 34.24 60.00 -25.76 QP
10 9.9340 13.06 10.69 23.75 50.00 -26.25 AVG
11 20.0980 26.54 11.82 37.56 60.00 -22.44 QP
12 20.0980 22.63 11.82 33.65 50.00 -16.35 AVG
Remarks:

1.Measurement = Reading Level+ Correct Factor
2.0ver = Measurement -Limit
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Test Voltage: AC 120V/60 Hz

Terminal: Neutral
100.0 dBuY
90
80
70
\ FCC Part 15(QP)
(1]

40

30

4
20 g
\l,ﬁ‘.\

10

W E:\“
e “‘r‘
i h{,.,hjlfﬂ_ L”\]:t‘\‘

et 2
NW‘N'WMFJ'M."“‘.MWI%UMWMMﬂ "y W

Y
AVE
1]

-10

-20
0.150 [MHz) 30.000

Reading Correct Measure-

No. Mk.  Freq.  Level Factor ment Limit  Over
MHz dBuvY dB dBuv dBuv dB Detector
1 - 0.2020 37.99 10.39 48.38 6353 -15.15 QP
2 0.2020 26.55 10.39 36.94 53.53 -16.59 AVG
3 0.3860 29.27 10.40 39.67 58.15 -18.48 QP
4 0.3860 15.58 10.40 25.98 4815 -2217 AVG
< 0.4620 26.90 10.41 3f.31 56.66 -19.35 QP
6 0.4620 12.83 10.41 23.24 46.66 -23.42 AVG
7 0.9460 28.88 10.42 39.30 56.00 -16.70 QP
8 09460 977 10.42 20.19 46.00 -2581 AVG
9 10.5820 26.17 10.71 36.88 60.00 -23.12 QP
10 10.5820 14.03 10.71 24.74 50.00 -2526 AVG
11 18.2420 25.19 10.96 36.15 60.00 -23.85 QP
12 18.2420 17.19 10.96 28.15 50.00 -21.85 AVG
Remarks:

1.Measurement = Reading Level+ Correct Factor
2.0ver = Measurement -Limit
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3.3. Peak Output Power

Limit
Test Item Limit Frequency Range(MHz)
Hopping Channels>75
Peak Output Power Power<1W(30dBm) 2400~2483.5
Other <125mW(21dBm)
Test Configuration

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

-10.09

2441

-8.52

2480

-6.14

30

GFSK Mode

Spectrum

2402 MHz

(=)

j& ALt 40dB  SWT
Count 100/100

Ref Level 30.00 dBm  Offset 11,33 dB @ RBW 3 MHz

1.3 ps & VBW 10 MHz  Mode Auto FFT

@ 1Pk Yiew

20 dl

M1[1]

-10.09 dBm
2.4023940 GHz

10 dBm

0 dern

-10 dBm:

-20 dem

-30 dBm

-40 dBm:

-50 dBm:

-60 dBrm

CF 2.402 GHz

691 pts

Span 8.0 MHz

I

Date: 7.JUL.2019 13:44:32

ﬁulnnl A
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GFSK Mode

2441 MHz

] [+
Spectrum A

Ref Level 30.00 dBm Offset 11.36 dB @ RBW 3 MHz

j& ALt 40dB SWT 1.3 ps @ VBW 10 MHz
Count 100/100

@ 1Pk Yiew

Mode Auto FFT

M1[1] -8.52 dBm|
2.4406180 GHz|
20 d

10 dBm

od

M1
-10 dBm: T

-30 dBm:

-40 dBm:

-50 dem

-60 dBm:

CF 2.441 GHz 691 pts Span 8.0 MHz

) (T )

Date: 7.JUL.2019 13:54:02

GFSK Mode

2480 MHz

] [+
Spectrum 70

Ref Level 30.00 dBm  Offset 11,36 dB @ RBW 3 MHz

j& ALt 40dB SWT 1.3 ps @ VBW 10 MHz
Count 100/100

@ 1Pk Yiew

Mode Auto FFT

M1[1] -6.14 dBm|
2.4796180 GHz
20 dl

10 dBm

0dBm

M1

I |
“10 dBm “/rl\
20 dem

| ) (NPUR S . CHS—
-30 dBm

-40 dBm:

50 dBm

-60 dBm

CF 2.48 GHz 691 pts

i (T )

Date: 7.JUL.2019 14:04:03

Span 8.0 MHz
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3.4. 99% Occupied Bandwidth & 20dB Bandwidth

Limit
Test Item Limit Frequency Range(MHz)
. <=1 MHz
Bandwidth (20dB bandwidth) 2400~2483.5

Test Configquration

Spactrum Analyzer

o | Luu- EUT

Non-Condut bod
Table

et Ground Refarance Plans 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 =100 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

Chanm(el:n:-ll'z?uency 2OdB[I\B/|?—|nzo]|Width FLMHz] FH[MHZ] Verdict
2402 1.122 2401.442 2402.564 PASS
2441 1.113 2440.457 2441.570 PASS
2480 1.113 2479.448 2480.561 PASS

GFSK Mode
2402 MHz

Spectrum DE
Ref Level 30.00 dBm Offset 11,32 dE @ RBW 100 kHz

& ALt 40dB  SWT 18.9 ps @ YBW 300 kHz Mode aAuto FFT
Count 100/100

@ 1Pk Wiew

M1[1] -30.84 dBm|
20 d

2.40144200 GHz
mM2[1] -10.69 dBm
10 dBm 2.40216200 GHz|

-20 dBm

0 clen—

M.V'f/ W\Da
D1 -30.687 dBm

-0 e

-50 dBm:

-60 dem

CF 2.402 GHz
Marker
Type | Ref | Tre | X-value |

1001 pts

Span 3.0 MHz

Y-value | Function | Function Result |
M1 I 2,401442 GHz | -30.84 dém

M2 i) 2.402162 GHz | -10.62 dBm

D3] M1 1l 1,122 MHz | 0.06 di

( i I

Date: 7.JUL.2019 13:32:39

(I
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GFSK Mode

2441 MHz

Spectrum

(=)

Ref Level 30.00 dBm
|& ALt
Count 100/100

Offset 11.36 dB & RBW 100 kHz

40dB  SWT 18.9 ps @ YBW 300 kHz Mode aAuto FFT

@ 1Pk Yiew

M1[1]
20 d

mM2[1]
10 dem

-28.83 dBm)|
2.44045700 GHz
-8.78 dBm|
2.44116200 GHz|

Odem

-10 dBm: X

-20 dBm

M'lf«—/

—ToroEm==01 -28.779d

[~a0-dRm-

-50 dBm

-60 dem

CF 2.441 GHz 1001 pts

Span 3.0 MHz

Marker

X-value Y-value \ Function

Function Result

Type \ Ref | Trc |

ML 1 244045 7GH2 {
M2 1 2.441162 GHz | -8.78 dém
D3| M1 1] 1.113 MHz | -0.16 dB

-28.83 dém

1 )

Date: 7.JUL.2019

13:47:12

GFSK Mode

2480 MHz

Spectrum

(Z)

Ref Level 30.00 dBm
|& ALt
Count 100/100

Offset 11.36 dB & RBW 100 kHz

40dB  SWT 18.9 ps @ YBW 300 kHz Mode auto FFT

@ 1Pk Wiew

M1[1]
20 dl

mM2[1]
10 dBm

-26.08 dBm
2.47944800 GHz
-5.90 dBm|
2.47984100 GHz|

Odem

-10 dBm:

-20 dBm

T
D1 -25.899 dBrm g

-20 dem

|40 clBm=

-50 dBrm

-60 dem

CF 2.48 GHz 1001 pts

Span 3.0 MHz

Marker

X-value ¥-value | Function

Function Result

Type | Ref | Tre |

M1 | 1] 2479448 GHz |
M2 1 2.478841 GHz -5.90 dém
D3 M1 1] 1.113 MHz | -0.03 dB

-26.08 dém

i )

Date: 7.JUL.2019

13:56:05
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Test Mode: GFSK Mode
Cha""‘(’l:nz‘:;'“e“cy 99% OCB [MHz] FL[MHz] FHIMHZ] Verdict
2402 1.013 2401.494 2402.506 PASS
2441 0.959 2440.520 2441.480 PASS
2480 0.887 2479.559 2480.447 PASS
GFSK Mode
2402 MHz

] [--=
Spectrum A

Ref Level 30.00 dBm Offset 11.33dE @ RBW 20 kHz

|& ALt 40dB  SWT 94.68 us @ VBW 100 kHz Mode Auto FFT
Count 100/100
@ 1Pk View
M1[1] -14.53 dBm)|
2.40216180 GHz
20 dem Occ Bw 1.012987013 MHz|
1od
Odem
-10 dem -

-20 dBm: /\n'

/‘/ N
-30 deém Tvl\[\,[ V\\\)%Z
-40 dem

;
-
—

1<

b o) L PP e o\ o A
-50 dBm

-60 dBm

CF 2.402 GHz 1001 pts Span 3.0 MHz

i (Y

Date: 7.JUL.2019 13:32:56
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GFSK Mode

Spectrum

2441 MHz

(=)

Count 100/100

94.8 us @ VBW 100 kHz

Ref Level 30.00 dBm Offset 11.36 dB & RBW 20 kHz
|& ALt 40dB  SWT

Mode Auto FFT

@ 1Pk Yiew

20 dem

M1[1]

10d

Occ Bw

-12.68 dBm|
2.44116480 GHz|
959.040959041 kHz|

Odem

-10dem

11

-20 dBm:

-20 dem

-40 dem

B

T2

-50 dBrm

\‘va—’wj\n’u/‘

-60 dBm

CF 2.441 GHz

1001 pts

Span 3.0 MHz

i

Date: 7.JUL.2019 13:47:29

GFSK Mode

Spectrum

2480 MHz

(Z)

|& ALt 40dB  SWT
Count 100/100

948 s @

Ref Level 30.00 dBm Offset 11.36 dB & RBW 20 kHz

YBW 100 kHz Mode auto FFT

@ 1Pk Wiew

20 dem

M1[1]

10d

Occ Bw

-9.69 dBm)|
2.48016480 GHz|
887.112887113 kHz|

ode

-10dem

M1

-20 dBm:

W

-30 dBm

XT3

7 /]

V\‘\TQ

-40 dem

=50 dem

-60 dBm

CF 2.48 GHz

1001 pts

Span 3.0 MHz

i

Date: 7.JUL.2019 13:56:21
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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.: 2019-9049

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 Configuration

Spectrum Analyzer

sl

EUT

b o

Non-Condut tod
Table

e Ground Referance Plans 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
Cha““?&‘::‘:;‘“ency Result[MHz] Limit{MHz] Verdict
2402 0.771 >=0.748 PASS
2441 1.003 >=0.742 PASS
2480 1.000 >=0.742 PASS
GFSK Hopping Mode
2402 MHz

Spectrum “E
Ref Level 30.00 dBm  Offset 11.36 dB @ REW 100 kHz
lo Att 40de SWT  18.9ps @ VBW 300kHz Mode auto FFT
Count 100/100
@ 1Pk view
M1[1] -9.91 dBm|
2.44107101 GHz
20 dBm D2[1] 0.98 dB
771.01 kHz|
w0d
0 dBm
M1 D2
-10 dBm /' \/\/
20 dém v
-30Bm
-40 dem
50 d&m
60 dem
Start 2.4405 GHz 691 pts Stop 2.4425 GHZ
—
il BRHMARED

Date: 7.JUL.2019 13:42:02
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GFSK Hopping Mode

2441 MHz

] oo
Spectrum A

Ref Level 30.00 dBm Offset 11.36 dB @ RBW 100 kHz

o At 40de  SWT  10.9us @ VBW 300kHz  Mode Auto FFT
Count 100/100
@ 1Pk view
M1[1] -8.04 dBm|
2.44115797 GHz
20 dBm p2[1] 0.21 dB|
1.00290 MHz
10 d|
0 dBm
M1
D2
-10 dem o

-30 dBm

-40 dem

-50 dBrm

-60 dBm

Start 2.4405 GHz 691 pts Stop 2.4425 GHz

i SO T Y)

Date: 7.JUL.2019 13:51:12

GFSK Hopping Mode

2480 MHz

] o
Spectrum A

Ref Level 30.00 dBm Offset 11.36 dB @ RBW 100 kHz

& ALt 40dB  SWT 18.9 ps @ YBW 300 kHz Mode auto FFT
Count 100/100
@ 1Pk Wiew
m1[1] -8.96 dBm
2.44084203 GHz|
20 dBm p2[1] 0.11 dB|
1.00000 MHz|
10 d
ode
M1
Dz
-10 deém =—
20 dBm /m/
30 dBm
-40 dBm
-50 dBm
60 dBm
Start 2.4405 GHzZ 691 pts Stop 2.4425 GHz

i (Y

Date: 7.JUL.2019 13:59:26
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3.6. Number of Hopping Channel

Limit

Report No.: 2019-9049

Section Test Item

Limit

15.247 Number of Hopping Channel

>15

Test Confiquration

Spactrum Analyzer

o pa. EUT

Non-Condut bod
Table

e (Ground Ralerance Plans ==

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
Quantity of Hopping _—
Frequency Range Test Mode Channel Limit
2402MHz~2483.5MHz Hop 79 >15
GFSK Mode
Spectrum ] [%]

0 o
50 de
-60 dB
rt 2.4 GHz 691 pts Stop GHz
—
il MRHNRRED
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3.7. Dwell Time

Report No.: 2019-9049

Test Confiquration

Section Test Item Limit
15.247(a)(1) A"grage Time of 0.4 sec
ccupancy
Spactrum Analyzer
wulp
o | Luu- EUT
Non-Conduc bod

Table

et Ground Refarance Plans 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.

(1)
()
©)
(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




Page 27 of 46

Report No.: 2019-9049

Test Mode:

GFSK Hopping Mode

Test
Mode

Channel | Pulse Time | Total of Dwell

Period Time
(MHz) (ms) (ms)

(s)

Limit

(ms) Result

1DH5 2402 0.17 18.13 31.60

400

PASS

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

GFSK Hopping Mode 1DH5

2402 MHz
Spectrum

(=)

Ref Level 20.00 dBm
| ALt
SGL TRG:VID

@ RBW 1 MHz
30 dE & SWT 10ms & YBW 3 MHz

@ LAP Clrw

M1[1]
10 dBm

D2[1]

od

-28.88 dBm

-1.00 ps
6.37 dB|
167.52 ps|

-10 dBm:

-20 dem

&

[TRG —24‘6W_%Bm

-30 dBm:

-40 dBm:

-50 dem

[ T hlll.li H |J|‘I.‘ [ \IM “.m MH h.\“.“ i |J ““\ | I‘\"\li“ A \lh.ulluliu l L, I\I.\u‘J“ L‘HL

CF 2.402 GHz 8000 pts

L ddlild

1.0ms/

( I

Date: 7.JUL.2019 14:04:38

)

Spectrum &

Ref Level 20.00 dém
b ALL
SGL TRG: YID

@ RBW 500 kHz
30 4B = SWT 3.25 & VBW 2 MHz

@ 14F Clrv

0de

0 dem

-10 dBm

-30 o

-40 clB

-50 clem

CF 2.402 GHz 30000 pts

g

316.0 ms/

]l

Date: 7.JUL.2019 14:04:55

8 ;
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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 Configuration

] Antenna (Boresight)
7 tower
r ‘\__. ‘/
/ \ ] _ Hom
i C-\;\——--""_ antenna
B3 <= R: } \ \ 3 \\
W \ P | I
/ g
EUT ! V
1 ~4m N
A .
) e Spectrum
D A ‘-\ analyzer :
\
Tumntable ¥ \ i
1.5m "\ =
A 30cm S So|
K * Pre-amp OO
FVVVVVVY ] L |

Test Procedure

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

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:
Measurement = Reading level + Correct Factor

Correct Factor=Antenna Factor + Cable Loss -Preamplifier Factor
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GFSK CHO0
Reading | Antenna | Cable | Preamp I Marain
Fr?&lli'ezr;cy Level Factor Loss Factor M((%g;ﬂ:?/n?nt I(_(ljrg:}\ll_ /Irr:s ng Polarization v-;?jte
(dBuV) | (dB/m) | (dB) (dB) (dB)
2310 49.41 26.82 3.78 44.62 35.39 74 -38.61 Vertical Dok
ea
2390 45.36 27.26 3.89 44.86 31.65 74 -42.35 Vertical
2310 46.49 26.82 3.78 44.62 32.47 54 2153 Vertical
Average
2390 41.38 27.26 3.89 44.86 27.67 54 -26.33 Vertical
2310 48.10 26.82 3.78 44.62 34.08 74 -39.92 | Horizontal ooak
ea
2390 46.86 27.26 3.89 44.86 33.15 74 -40.85 | Horizontal
2310 45.59 26.82 3.78 44.62 31.57 54 22.43 | Horizontal
Average
2390 43.48 27.26 3.89 44.86 29.77 54 2423 | Horizontal
GFSK CH78
Reading | Antenna | Cable | Preamp oo Marain
Fr<(a'\c/;|l|1_|ezr;cy Level Factor Loss Factor M?g;‘d:?/r:snt I('érg:j\ll‘/';? dg Polarization v-la:ﬁj:e
(dBuV) | (dB/m) | (dB) (dB) (dB)
2483.50 52.65 27.46 3.92 44.96 38.63 74 -35.37 Vertical ooak
ea
2500.00 49.44 27.98 417 45.02 35.73 74 -38.27 Vertical
2483.50 49.21 27.46 3.92 44.96 35.19 54 -18.81 Vertical
Average
2500.00 46.32 27.98 417 45.02 32.61 54 -21.39 Vertical
2483.50 53.98 27.46 3.92 44.96 39.96 74 -34.04 | Horizontal ooak
ea
2500.00 48.61 27.98 417 45,02 34.9 74 -39.10 | Horizontal
2483.50 50.64 27.46 3.92 44.96 36.62 54 -17.38 | Horizontal
Average
2500.00 45.15 27.98 417 45.02 31.44 54 -22.56 | Horizontal
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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

g poe EUT

Non-Conducted

Table

s Ground Reference Plane 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
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GFSK

CHOO0-Bandedge

CH78-Bandedge

Spectrum DE Spectrum DE
Ref Level 20.00 dém  Offset 11,33 dB @ RBW 100 kHz RefLevel 20,00 dém  Offset 11,36 dB @ RBW 100 kHz
lo Att 30d8  SWT 1138 ps @ VBW 300kHz Mode Auto FFT lo At 30 dB 94.8 ps @ VBW 300 kHz Mode auto FFT
Count 254/300 Count 274/300
@ 1Pk view @ 1Pk View
M1[1] -12.52 dBm| M1[1] -5.94 dBm)|
10d 2.402190 GHz]| 10d 2.479780 GHz]|
mM2[1] -52.12 dBm| mM2[1] -49.46 dBm|
od 2.400000 GHz]| od - 2.483500 GHz]|
0 d Mﬁl 0 d H
-20 dB -20.dB i
“ D1 -25.940
|20 B 57 520 dam H 2! J l
-40 dBm -40 dBm o
M4 M2 M3
) F EEEEEL N A ol ¥ .
R AE R S e L N AT e i e
-60 d -60 d
-70d -70d
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 | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
w1 2,40219 GHz | -12,52 dBm | [ mi [ 1 2,47978 GHz | -5.94 dBm |
M) ki 2.4 GHz, -53:12.dbin. i) L1 2, 4835(GHz, -49:46.cBim.
M3| 1] 2.39 GHz -50.91 dBm M3| 1] 2.5 GHz2 -50.31 dBm
4 | 1 32,3385 GHz -48.76 dBm 23 | 1 2,505942 GHz -48.06 dBm

Date: 7.JUL.2019

]

Date: 7.JUL.2019 13:
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GFSK

CHOO-SE

Spectrum r‘Z" Spectrum I'.\Z.l
Ref Level 20.00 dBri  Offset 11.33 d8 @ RBW 100 kHz Ref Level 20.00 dem  Offset 11.33 dé @ RBW 100 kHz
lo att 20de  SWT 1.1ms @ VBW 300 kHz  Mode Auto FFT o att 2008 SWT  255ms @ VBW 300kHz Mode Auto Sweep
Count 10/10 Count 10/10
@ 1Pk Max (@ 1Pk Max
m1[1] -60.34 dBm| M1[1] -45.96 dBm|
793.7360 MHZ 19.830050 GHz|
10d 10
0 dl o d
-10d -10d
-20 clm -20 dém
=30dBm=—n1 30,800 dBrm =30-dBm=—1 30,800 dBm
40 d -40 d
M1
S0 d -s0d
My
-60 clm ¥
7o d
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
— —
Il QD W ) QURRRNAD W
Date: 7.JUL.2019 13:40:34 Date: 7.JUL.2019 13:41:06
Spectrum “,1’ Spectrum I'.\Z.l
Ref Level 20,00 dBm  Offset 11,36 dé @ RBW 100 kHz RefLevel 20,00 dém  Offset 11,36 d@ e RBW 100 kHz
lo Att 20de  SWT 11ms @ VBW 300 kHz Mode Auto FFT lo At 20de SWT  255ms @ VBW 300kHz Mode Auto Sweep
Count 10/10 Count 10/10
@® 1Pk Max @ 1Pk Max
M1[1] -59.56 dBm| M1[1] -46.08 dBm|
801.9810 MHz 19.868300 GHz|
10 d 10 di
0di Od
-10dB -10d
20d -20d
g dEm—01 -28.870 dBm: g0 gem—01 -28.870 dam
40 -40 d
M1
50 dB -50d '
ML
£0d 3
-70 dBm
Start 80.0 MHZ 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
— —
il WRRRARRAD e o WRHNRRRAD e
Date: 7.JUL.2019 13:49:25 Date: 7.JUL.2019 13:49:57
Spectrum uz: Spectrum nZ‘l
Ref Level 20.00 dBri  Offset 1136 d8 @ RBW 100 kHz Ref Level 20.00 dBm  Offset 11.36 dB @ RBW 100 kHz
lo att 20de  SWT 1.1ms @ VBW 300 kHz  Mode Auta FFT lo att 2008 SWT  255ms @ VBW 300kHz Mode Auto Sweep
Count 10710 Count 10/10
® 1Pk Max (@ 1Pk Max
m1[1] -60.24 dBm| M1[1] -45.10 dBm|
951.7440 MHz 19.845350 GHz|
10d 10l
0 dl o d
-10d -10d
20d -20d
D1 -25.970 dBm D1 -25.970 dBm
-0 d -30d
40 d -40 d T
=50 d -50d
M1
&0 d x
7o d
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
e —
il [TTITT il EEE T
Date: 7.JUL.2019 Date: 7.JUL.2019
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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 Configuration

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer

/ Receiver oo

Below 30MHz Test Setup
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L~ Reference point of antenna calibration

Turntable

\ EUT
Test

Receiver 0.8m

1mto 4m

| 1

Ground Plane f Coaxial Cable ;

Below 1000MHz Test Setup

Antenna (Boresight)

- tower

/ R ~ Hom
i 6-\;\- —\‘ =T antenna
=3m = =R \

Y AN // l T

\ 1 ~4dm N .
1 Y Spectrum
D A \\ analyzer :
\
J \ \
AV \I A\
Tumntable Y \ ‘
1. bm N\ J :
A 30cm N 8|
K ~ Preamp 105
FVVVYVVV | [ |

Above 1GHz Test Setup

Test Procedure

1.

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 0 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
quasi-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.
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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.
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30MHz-1GHz
Ant. Pol. Horizontal
80.0 dBuV/m
70
60
FCC P45 Class B[QP)
50 .
[
40 I
5
= - | % G B 2
20 M | r “-ﬂ 4 \ | \J»INM«WI
0.0
30.000 b0 100 [MHz] h00 1000.0
Reading Correct Measure-
No. Mk.  Freq. Level Factor  ment Limit Over
MHz dBuWV dB/m dBuV/m dBuV/m dB Detector

1 447276 4155  -1519 26.36 40.00 -13.64 QP
2 54.0900 4232 -14.86 27.46 40.00 -1254 QP
3 83.8037 5138 -19.26 32 12 40.00 -7.88 QP
4 177:1982 5291 -18.83 34.08 4350 -942 QP
5
6

* 2939075 5297 -14.35 38.62 46.00 -738 QP
474.0008 4572  -10.09 356.63 46.00 -10.37 QP

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

80.0 dBu¥/m

70

60

FCC Pyit15 Class B[QP)

50

3.] O [ D l-.
SwiE Www oML

30.000 60 100 [MHz) 500 1000.0

-
1
|

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

MHz dBuV dB/m dBuv/m dBuVim dB Detector
1 445867 4518  -15.21 29.97 4000 -10.03 QP
2 56.9112 4679 -15.24 31.55 40.00 -845 QP
3 177.1882 53.83 -18.83 35.00 4350 -850 QP
- 220.6945 65219  -16.14 36.05 46.00 -9.95 QP
5
6

3563.9347 4928  -12.06 37.22 46.00 -8.78 QP
* 546.1390 47.68 -9.36 38.32 46.00 -7.68 QP

Measurement = Reading level + Correct Factor
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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.
80.0 dBuV/m
FCC Part 150 16-18G Hadiation{PK]
Fo
(7]
)
i ] ; W,MM
] W
40 - i
Y e
i
30 Wﬁuwm’u"‘lw
]
oy ¥
10
0.0
1000000 270000 440000  G100.00 7800.00 MHZ 11200.00 12900.00 1460000 1620000  18000.0(
Feading Correct Measure-
Mo. Mk,  Freqg. Level Factor ment Limit  Cwer
mMHz dBu dBfm dBuyim dBUWIm B Detector
1 4804 .300 84 432 -4 B3 48 74 400 0 -2421  peak
2 % 4803.300 51.23 -4 B3 45 /0 o400 7400 AVG
Measurement = Reading level + Correct Factor
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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.
80.0 dBu¥ /m
FCLC Part 15 16-18G Hadiation[PK)
Fi
(41}
a0 1
I D
40 i thwm MW
R
F
o g
10
oo
1000.000 270000 4400.00 610000 Fe00.00 [(MHz) 1120000  12900.00 1460000 1620000  18000.0C
Feading Correct Measure-
Mo. Mk,  Freq. Level Factor ment Limit  Ower
MHz dBuy dBrm dBuvim dBuvim db Detector
1 4803.300 54 .42 -4 .84 49749 7400 -24.21 peak
2 * 4803300 a1.24 -4 B3 46 B0 84 .00 -r40 0 AVG

Measurement = Reading level + Correct Factor
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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.
a0.0 dBu¥/m
FCC Part 150 1G-18G Hadiation|PK]
70
60
a0 1
< T T L a
MMWW“‘"M e
30 PR
M et
PUR sk
10
0.0
1000.000 270000 4400.00 &100.00 F200.00 [MHz) 11200.00 1290000 14600.00 16200.00 18000.0C
Feading Correct Measure-
Mo. Mk,  Freq. Level Factar ment Limit  Cwer
tHz dBu dBim dBuvIm dBuvIm dB Detectar
1 4884 400 82 18 -4 .45 47 71 7400 -26.23 peak
2 7 48B4 300 44 132 -4 45 44 BT a4 .00 8433 AVEG
Measurement = Reading level + Correct Factor
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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.
g0.0 dBuV/m
FCC Part 150 1G-18G Hadiation[PK)
7o
B0
; L hatior
50 3
WM‘**M
40 WM b Fu
ﬁwmﬁwww*’“
30 - l‘,,wt-"ﬁww
A
.»f\-."""‘w

20

10

0.0

1000.000 2700.00 4400.00 E100.00 730000 [MH=] 11200.00 12900.00 1460000 16200.00 12000 |
Feading Correct Measure-
Mo. Mk, Freq. Level  Factar ment  Limit  Cver
MHz dBu dBim dBuUVIm dBuUVIm dB Detector
1 4884 500 a5 .07 -4 45 a0 B2 7400 -23.358 peak
2 7 48B4 300 52 A1 -4 .45 48 .16 a4 .00 -0 B4 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.

20.0 dBu¥/m

FCC Part 156 1G-18G Hadiation[PK]

70

5]

a0

: M‘WWW ""“WJW
e N

30 ”"“WW Pkl
urt®

20

10

0.0
1000.000  2700.00 4400.0 E100.00 7300.00 [MHz) 1120000 12900.00  T14e00.00 16520000 18000.0(

Feading Correct Measure-

Mo. Mk,  Freqg. Leyvel Factar ment Limit  Owver
mHz dBu dBim dBuYim dBuYim B Detector
1 48993 500 84 .01 -4 .33 44 B8 7400 -2432 peak

2 * 4893600  52.38 -4.33 45.05 2400  -585  AVEG

Measurement = Reading level + Correct Factor
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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.

a0.0 dBu¥ /m

FCC Part 150 16-186 Hadiation[PE)
70
B0
a0
AP g
40 A, mﬂ' cvﬂlwnl)ilrﬂ "TMM
MWMM“WM W
30 | gt
20 M
10
0.0
1000.000 2700.00 A400.00 E100.00 730000 [MHz) 11200.00 12900.00 14€00.00 1620000 1800000
Feading Correct Measure-
Mo. Mk.  Freg. Level Factar rrient Limit  Cver
MHz dBu dBsm dButim dButim dB Detector

1 4493 600 50.25 -4.33 45 42 7400 -2808 peak
2 % 43838600  438.56 -4.33 44 23 8400 BT AVEG

Measurement = Reading level + Correct Factor
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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.

TEST RESULTS

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

5t ang oth

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

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

register is initialized with nine ones.

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

\_+J

Linear Feedback Shift Register for Generation of the PRBS sequence

An explame of pseudorandom frequency hopping sequence as follows:
0 2 4 6 62 64 781_ 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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