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Test

Test item Requi Test Method Class/Severity Result
equirement
2g”gg\fvtgr‘jL'iEr:2'Ss'°”S 8 | 47 CFR Part15, | ANSIC63.10 (2013) | 47 CFR Part 15, /A
(150kHz-30MHz) Subpart C 15.247 | Section 6.2 Subpart C 15.207
Conducted Band Edges 47 CFR Part 15, églcstiloigsélg ((&2013) 47 CFR Part 15, Pass
Measurement Subpart C 15.247 Section 11.13.3.2 Subpart C 15.247(d)
Radiated Spurious 47 CFR Part 15, | ANSI C63.10 (2013) gzé:FaFr{t Ea{tslz%g ¢ | pass
Emissions Subpart C 15.247 | Section 6.4,6.5,6.6 P '
15.247(d)
Radiated Emissions which | 47 CFR Part 15, | ANSI C63.10 (2013) gjgiﬁ Ea{glz‘r’ég A\
fall in the restricted bands | Subpart C 15.247 | Section 6.10.5 15 2'217( d) '
Conducted Spurious 47 CFR Part 15, églcstiloig?’élg ((&2013) 47 CFR Part 15, Pass
Emissions Subpart C 15.247 Section 1111 Subpart C 15.247(d)
Power Spectrum Densit 47 CFR Part 15, ANSI C63.10 (2013) | 47 CFR Part 15, Pass
P Y| Subpart C 15.247 | Section 11.10.2 Subpart C 15.247(e)
Conducted Peak Output | 47 CFR Part 15, | ANSI C63.10 (2013) | 47 CFR Part 15,
Power Subpart C 15.247 | Section 7.8.5 Subpart C Pass
' )y 15.247(b)(3)
- . 47 CFR Part 15, ANSI C63.10 (2013) | 47 CFR Part 15,
Minimum 6dB Bandwidth | o oot ¢ 15247 | Section 11.8.1 Subpart C 15.247a(2) | © 2SS
47 CFR Part 15,
Antenna Requirement 47 CFR Part 15, N/A Subpart C 15.203 & Pass

Subpart C 15.247

15.247(c)

BlueAsia of Technical Services(Shenzhen) Co., Ltd. Tel: +86-755-23059481 Email: marketing@cblueasia.com www.cblueasia.com




1%V BLUE ASIA

Report No.: BLA-EMC-202102-A0702
Page 6 of53

2 GENERAL INFORMATION

Applicant Shenzhen Auto-vox Technology Co.,Ltd.

602-605, building B, chengshanhai center, Bantian street, Longgang District,
Address

Shenzhen
Manufacturer Shenzhen Auto-vox Technology Co.,Ltd.

602-605, building B, chengshanhai center, Bantian street, Longgang District,
Address

Shenzhen
Factory Shenzhen Auto-vox Technology Co.,Ltd.

NO.5 Floor,Block F, NO.10 Weikangde Industrial Area, Shangxue
Address

Technology Park, Bantian, Longgang District, Shenzhen, China

Product Name

Reversing system

Test Model No.

W7 PRO

3 GENERAL DESCRIPTION OF E.U.T.

Hardware Version

RX:V1.4; TX:V1.1

Software Version

RX:H-V01-044-20200916-1
TX:H-V01-044-20201102-1

Operation Frequency:

2406.501 MHz ~ 2473.001MHz

Modulation Type:

GFSK

Channel Spacing:

3.5MHz

Number of Channels:

20 (declared by the client)

Antenna Type:

External ANT

Antenna Gain:

2.0dBi(declared by the client)

Operation Frequency each of channel
Channel Frequency Ch;nn Frequency Channel | Frequency
1CH 2406.501 MHz 15CH 2455.501 MHz
2CH 2410.001 MHz 16CH 2459.001 MHz
3CH 2413.501 MHz 17CH 2462.501 MHz
4CH 2417.001 MHz 18CH 2466.001 MHz
5CH 2420.501 MHz 19CH 2469.501 MHz
6CH 2424.001 MHz 20CH 2473.001 MHz
7CH 2427.501 MHz
8CH 2431.001 MHz
9CH 2434.501 MHz
10CH 2438.001 MHz
11CH 2441.501 MHz
12CH 2445.001 MHz
13CH 2448.501 MHz
14CH 2452.001 MHz
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Note:
In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle

frequency, and the highest frequency of channel were selected to perform the test, and the selected channel see
below:

Channel Frequency
The Lowest channel(CH1) 2406.5MHz
The Middle channel(CH3) 2441.0MHz
The Highest channel(CH1) 2473.0MHz

BlueAsia of Technical Services(Shenzhen) Co., Ltd. Tel: +86-755-23059481 Email: marketing@cblueasia.com www.cblueasia.com
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4 TEST ENVIRONMENT

Environment Temperature Voltage

Normal +25°C 12Vvdc

5 TEST MODE

TEST MODE TEST MODE DESCRIPTION

TX Keep the EUT in transmitting mode with modulation

Remark:Only the data of the worst mode would be recorded in this report.

6 MEASUREMENT UNCERTAINTY

Parameter Expanded Uncertainty (Confidence of 95%)
Radiated Emission(9kHz-30MHZz) +4.34dB
Radiated Emission(30Mz-1000MHZz) +4.24dB
Radiated Emission(1GHz-18GHz) +4.68dB
AC Power Line Conducted
Emission(150kHz-30MH?z) +3.45d8B
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7 DESCRIPTION OF SUPPORT UNIT
Device Type Manufacturer Model Name Serial No. Remark

PC HASEE K610D N/A N/A

8 LABORATORY LOCATION

All tests were performed at:
BlueAsia of Technical Services(Shenzhen) Co., Ltd.

Building C, No. 107, Shihuan Road, Shiyan Sub-District, Baoan District, Shenzhen, Guangdong Province,
China

Telephone: TEL: +86-755-28682673 FAX: +86-755-28682673
No tests were sub-contracted.
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Test Equipment Of Conducted Emissions at AC Power Line (150kHz-30MHz)

Equipment Manufacturer Model S/IN Cal.Date Cal.Due
Shield room SKET 833 N/A 2020/11/25 2023/11/24
Receiver R&S ESPI3 101082 2020/10/12 2021/10/11
LISN R&S ENV216 3560.6550.15 2020/10/12 2021/10/11
LISN AT AT166-2 AKK1806000003 | 2020/10/12 2021/10/11

EMI software EZ EZ-EMC EEMC-3A1 N/A N/A
Test Equipment Of Conducted Band Edges Measurement

Equipment Manufacturer Model SIN Cal.Date Cal.Due
Spectrum R&S FSP40 100817 2020/10/12 2021/10/11
Spectrum Agilent N9020A MY49100060 2020/10/12 2021/10/11
Signal Generator Agilent N5182A MY49060650 2020/10/12 2021/10/11
Signal Generator Agilent E8257D MY44320250 2020/10/12 2021/10/11

Test Equipment Of Radiated Spurious Emissions

Equipment Manufacturer Model SIN Cal.Date Cal.Due
Chamber SKET 966 N/A 2020/11/10 | 2023/11/9
Spectrum R&S FSP40 100817 2020/10/12 | 2021/10/11
Receiver R&S ESR7 101199 2020/10/12 | 2021/10/11

broadband 00836
Antenna Schwarzbeck VULB9168 P-00227 2020/9/26 2022/9/25
01892

Horn Antenna Schwarzbeck 9120D P-00331 2020/9/26 2022/9/25

BlueAsia of Technical Services(Shenzhen) Co., Ltd. Tel: +86-755-23059481
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Amplifier SKET PA-000318G-45 N/A 2020/10/16 | 2021/10/15
EMI software EZ EZ-EMC EEMC-3A1 N/A N/A
Loop antenna SCHNARZBECK | FMzB1519B 00102 2020/9/26 2022/9/25
Controller SKET N/A N/A N/A N/A
Coaxial Cable BlueAsia BLA-XC-02 N/A N/A N/A
Coaxial Cable BlueAsia BLA-XC-03 N/A N/A N/A
Coaxial Cable BlueAsia BLA-XC-01 N/A N/A N/A
Test Equipment Of Radiated Emissions which fall in the restricted bands
Equipment Manufacturer Model SIN Cal.Date Cal.Due
Chamber SKET 966 N/A 2020/11/10 | 2023/11/9
Spectrum R&S FSP40 100817 2020/10/12 | 2021/10/11
Receiver R&S ESR7 101199 2020/10/12 | 2021/10/11
broadband 00836
Antenna Schwarzbeck VULB9168 P-00227 2020/9/26 2022/9/25
01892
Horn Antenna Schwarzbeck 9120D j 2020/9/26 2022/9/25
P:00331
Amplifier SKET PA-000318G-45 N/A 2020/10/16 | 2021/10/15
EMI software EZ EZ-EMC EEMC-3A1 N/A N/A
Loop antenna SCHNARZBECK | FMzZB1519B 00102 2020/9/26 2022/9/25
Controller SKET N/A N/A N/A N/A
Coaxial Cable BlueAsia BLA-XC-02 N/A N/A N/A
Coaxial Cable BlueAsia BLA-XC-03 N/A N/A N/A
Coaxial Cable BlueAsia BLA-XC-01 N/A N/A N/A
Test Equipment Of Conducted Spurious Emissions
Equipment Manufacturer Model SIN Cal.Date Cal.Due
Spectrum R&S FSP40 100817 2020/10/12 | 2021/10/11
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Spectrum Agilent N9020A MY49100060 | 2020/10/12 | 2021/10/11
Signal Generator Agilent N5182A MY49060650 | 2020/10/12 | 2021/10/11
Signal Generator Agilent E8257D MY44320250 | 2020/10/12 | 2021/10/11
Test Equipment Of Power Spectrum Density
Equipment Manufacturer Model S/N Cal.Date Cal.Due
Spectrum R&S FSP40 100817 2020/10/12 | 2021/10/11
Spectrum Agilent N9020A MY49100060 | 2020/10/12 | 2021/10/11
Signal Generator Agilent N5182A MY49060650 | 2020/10/12 | 2021/10/11
Signal Generator Agilent E8257D MY44320250 2020/10/12 | 2021/10/11
Test Equipment Of Conducted Peak Output Power
Equipment Manufacturer Model SIN Cal.Date Cal.Due
Spectrum R&S FSP40 100817 2020/10/12 | 2021/10/11
Spectrum Agilent N9020A MY49100060 | 2020/10/12 | 2021/10/11
Signal Generator Agilent N5182A MY49060650 | 2020/10/12 | 2021/10/11
Signal Generator Agilent E8257D MY44320250 | 2020/10/12 | 2021/10/11
Test Equipment Of Minimum 6dB Bandwidth
Equipment Manufacturer Model S/N Cal.Date Cal.Due
Spectrum R&S FSP40 100817 2020/10/12 | 2021/10/11
Spectrum Agilent N9020A MY49100060 | 2020/10/12 | 2021/10/11
Signal Generator Agilent N5182A MY49060650 | 2020/10/12 | 2021/10/11
Signal Generator Agilent E8257D MY44320250 | 2020/10/12 | 2021/10/11
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10 CONDUCTED BAND EDGES MEASUREMENT

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.8 & Section 11.13.3.2
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Sven
Temperature 25C
Humidity 52%
10.1 LIMITS

Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power
limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall
be 30 dB instead of 20 dB. Attenuation below the general limits specified in
815.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in 815.209(a) (see 815.205(c)).

10.2

BlueAsia of Technical Services(Shenzhen) Co., Ltd. Tel: +86-755-23059481 Email: marketing@cblueasia.com www.cblueasia.com
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10.3 TEST DATA

Pass: Please Refer To Appendix: For Details
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11 RADIATED SPURIOUS EMISSIONS

Test Standard

47 CFR Part 15, Subpart C 15.247

Test Method

ANSI C63.10 (2013) Section 6.4,6.5,6.6

Test Mode (Pre-Scan)

TX Low channel;TX middle channel;TX high channel

Test Mode (Final Test)

TX Low channel;TX middle channel;TX high channel

Tester Sven
Temperature 25C
Humidity 52%
11.1 LIMITS
Frequency(MH2) !:ield Measu rement
strength(microvolts/meter) distance(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

Remark: The emission limits shown in the above table are based on measurements employing a
CISPR quasi-peak detector except for the frequency bands 9-90kHz, 110-490kHz and above 1000
MHz. Radiated emission limits in these three bands are based on measurements employing an
average detector, the peak field strength of any emission shall not exceed the maximum permitted
average limits specified above by more than 20 dB under any condition of modulation.
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11.2 BLOCK DIAGRAM OF TEST SETUP
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11.3 PROCEDURE

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3
or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

b. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3
meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the highest
radiation.

¢. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was mounted on
the top of a variable-height antenna tower.

d. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

e. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was tuned to
heights 1 meter) and the rotatable table was turned from 0 degrees to 360 degrees to find the maximum
reading.

f. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

g. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not
have 10dB margin would be re-tested one by one using peak, quasi-peak or average method as specified
and then reported in a data sheet.
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h. Test the EUT in the lowest channel, the middle channel, the Highest channel.

i. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and found
the X axis positioning which it is the worst case.

j- Repeat above procedures until all frequencies measured was complete.

Remark:

1) For emission below 1GHz, through pre-scan found the worst case is the lowest channel. Only the worst
case is recorded in the report.

2) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor "C Preamplifier Factor

3) Scan from 9kHz to 25GHz, the disturbance above 12.75GHz and below 30MHz was very low. The
points marked on above plots are the highest emissions could be found when testing, so only above
points had been displayed. The amplitude of spurious emissions from the radiator which are attenuated
more than 20dB below the limit need not be reported. fundamental frequency is blocked by filter, and
only spurious emission is shown.

4) For frequencies above 1GHz, the field strength limits are based on average limits. However, the peak
field strength of any emission shall not exceed the maximum permitted average limits specified above by
more than 20 dB under any condition of modulation. For the emissions whose peak level is lower than the
average limit, only the peak measurement is shown in the report.
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11.4 TEST DATA

Below 1GHz:
[TestMode: TX]; [Polarity: Horizontal]

Radiated Emission Measurement
File re Data #5 Dates 2021/3730 Time: [ 0:25:15
720 dRuvim

FLCC Pestls Class B

12

43:u.mm a B0 €0 /0 @ [HHz| 00 400 GO0 GO0 700 1000000
Site Polarization: Horizontal Temperature:
Limit: FCC Part15 Class B Power: Hurridity: %
EUT: Reversing system Distange: 3m
MIN: W7 PRO
Mode: TX
Mote:
Reading Comect Measure- Antenna Table

MNo. Mk.  Freg. Level  Factor ment  Limit  Over Height Degres

MHEz dBul dB dBulim dBulim dB Distector om degree  Comment

1 1067587  2.67 21.16 23.83 4350 -18567 QP
2 1336188 3.50 231 26.61 4350 -16.89 QP
3 237634 223 21.53 2376 4350 -19.74 QP
4 3450274 1385 25.84 3969 4600 6.3 ar
5
6

4543100 1598 28.02 4400 4600 -200 QP
* LB89031 1318 31.28 4446 4600 154 QP

Test Result: Pass
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[TestMode: TX]; [Polarity: Vertical]

Radiated Emission Measurement

File re Dizta =3 Diater 20213730 Teme: [ F S29:18
720 dRuv/m

FLCC Pkl Class B

" | |
Uine

12

&
E T T S0 &0 70 EQ [MHz| 200 400 500 GO0 700 1000.000
Site Polarization:  Vertical Temperaturs:
Limit: FCC Part15 Class B Power: Hurnidiity: %
EUT: Reversing system Distance: 3m
MM W7 PRO
Mode: TX
Note:
Reading Comect Measure- Antenna Table
Mo. Mk.  Freq. Level  Factor ment  Limit  Over Height Degree
MHz dBul dB dBulim dBulim dB Distechor om degree  Comment

1 53379 919 2367 3z86 4000 714 QP
2 1336188 1137 231 45 4350 902 ap
3 2137634 379 21.53 2532 4350 -1818 QP
4 294 1137 10.74 23.81 M55 4600 -1145 QP
o
6

4543100 1272 25.02 40.74 4600 526 QP
*  B18.3718 1250 31.78 4428 4600 172 QP

Test Result: Pass
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Above 1GHz:
[TestMode: TX Low channel]; [Polarity: Vertical]

Radiated Emission Measurement

File :RE-h Data #2 Drate: 202153720 & Timne: 020014
2.0 dBudim
FLE Pait1S (PK]
0
G0
FLL Paitls (4]

m MMWM ’WWW

2n

o
1000000 217500 3350.00 A525.00 SF00.00 Gars.om aos0.00 422500 104100, 0 1275000 MHz
Site Polanzation:  Vertical Temperature:
Limit: FCC Part15 {PK) FPower Humidity: %
EUT: Reversing system Distance: 3m
M/N: W7 PRO
Mode: TX-L
Mote:
Reading Comect Measure- Artenna Table

No. Mk. Freq.  Level Factor ment Limit Over Height Degree

MHz dBuv dB dBuim dBuVim dB Detecior cm degrez  Comment

1 4813000 41.00 368 4468 7400 -2932 peak
2 7219500 4045 6.01 4646 7400 -2754 peak
3 % 0626000 3927 933 4360 7400 -2540 peak

Test Result: Pass
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[TestMode: TX Lowest channel]; [Polarity: Horizontal]
Radiated Emission Measurement

Fiz RE-h Data #1 Diate: 2021/2/20 & Time: 02751
B0 dBuAm
FCC Pail & (FK)
n
(1]
FCLC Paitl i (4]
K WWW
an
an
n
10
oo
1000.000 Z175.00 FI50.00 4525.00 5T00.00 Gars.on aoz0.0m 27500 T 0400, 0 T2750.00 MHz
Site Polarzation: Horizontal Temperature:
Limit: FCC Part15 (PK) Power: Humidity: %
EUT: Rewversing system Distance: 3m
M/N: W7 PRO
Mode: TX-L
Mote:
Reading Comect Measure- Antenna  Table
Mo. Mk. Freq.  Level Factor ment Limit  Over Height Degree
MHz dBul dB dBulfm dBuim dB Dietector cm degree  Comment
1 4313000 4166 168 4534 7400 -2866 peak
2 T219500 4024 6.01 4625 T400 -27T75 peak
3 Y 9626000 3969 933 4802 7400 -2498 peak

Test Result: Pass
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[TestMode: TX middle channel]; [Polarity: Vertical]
Radiated Emission Measurement

Fie :RE-h Data #5
B0 dBuAm

Dabe- 20217228 &

Report No.: BLA-EMC-202102-A0702
Page 22 of53

0

Time: 10:15:52
FLCC Pasil S [PE]
FLL Paitl% [4)

1MW

"’ W
1 i g

an

an

20

n

0o

1000.000  2175.00 J3E0.00 4525.00 SF00.00 GArs.0n a0s0.0m 922500 10400, 00 TZ750.00 MHz
Site Polarization: Vertical Temperature:
Limit: FCC Part15 (PK) Power. Humidity: %
EUT: Reversing system Distance: 3m
M/N: W7 PRO
Mode: TX-M
Mote:

Reading Comect Measure- Antenna Table

No. Mk.  Freq. Level  Factor ment  Limit  Owver Height Degres

MHz dBu dB dBuvim dBulim dB Detector

degree  Comment

1 4884000 4182 334 4516 7400 -28.84 peak
2 % 7326000 419 6.44 4335 7400 -2565 peak
3 gy68.000 3864 9.63 4327 7400 -2573 peak

Test Result: Pass
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[TestMode: TX Middle channel]; [Polarity: Horizontal]

Radiated Emission Measurement

Fil= :RE-h Data #6 Diatec 202172720 Timne: 10:18:03
800 dBul/m
FLL PaitlS [PK)
70
&0
FCE Pastl (4]

i WW

40
an
20

10

oo
1000.000 Z2175.00 3350.00 4525.00 S700.00 6ars.om aos0.0o 927500 T 0400, 00 12750000 MHz
Site Polarization: Horizontal Temperature:
Limit: FCC Part15 (PK) Power: Humidity: %
EUT: Reversing system Distance: 3m
M/N: W7 PRO
Mode: TX-M
Mote:
Reading Comect Measure- Artenna Tahle
No. Mk. Freq.  Level Factor ment Limit Over Height Degree
MHz dBuvV dB dBuVim dBul'm dB Dietector cm degree  Comment

1 4384000 4040 334 4374 7400 -3026 peak
2 7326000 4078 6.44 4722 7400 -26.78 peak
3 v 97eB000 3957 963 4920 7400 -2480 peak

Test Result: Pass
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[TestMode: TX highest channel]; [Polarity: Vertical]

Radiated Emission Measurement

Fie :RE-h Data #7 Dhabec 20217220 © Time: 10:28:57
200 dBudSm
FLE Paitls [PK)
0
1]
FLL Paitls (4]

50 . MMMMM
40 M W

20

n

0o
1000000 2175.00 F350.00 A525.00 ST00.0m Gars.on a0s0.00 F2Z5.00 T 0400, 0 T2750.00 MHz
Site Polarization: Vertical Temperature:
Limit: FCC Part15 (PK) Power: Humidity: K
EUT: Reversing system Distance: 3m
M/N: W7 PRO
Mode: TX-H
Note:
Reading Comect Measure- Antenna Tahle
No. Mk, Freq. Level  Factor ment  Limit  Over Height Degree
MHz dBuv dB dBuim dBuim dB Dietector cm degres  Comment

1 * 4546000 4492 164 4356 T400 -2544 peak
2 7419.000 39865 6.90 4645 7400 -2755 peak
3 0862000 3773 10,05 4778 T400 -2622 peak

Test Result: Pass
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[TestMode: TX highest channel]; [Polarity: Horizontal]
Radiated Emission Measurement

File :RE-h Diata #8 Diatec 20217220 Tirne: 10:45:12
800 dBuysm

FCLC Pait1% [PE)

T

(1]
FEL Fart1% (A4

i MWM ZWWWMMW
40
an
20
10
oo
1000.000 21 75.00 F350.00 A525.00 STO0.00 EArs.on anz0.0n AZ2Z5.00 10400, 00 TZ7S0.00 MHz
Site Polarization: Horizontal Temperature:
Limit: FCC Part15 (FK) Power: Humidity: %
EUT: Reversing system Distance: 3m
M/MN: W7 PRO
Mode: TX-H
Mote:
Reading Comect Measure- Antenna Table
No. Mk. Freq.  Level Facior ment Limit Owver Height Degree
MHz dBu dB dBuVim dBu'm dB Dietector cm degree  Comment

1 4946000 4449 364 4313 7400 -2587 peak
2 0 740000 4144 6.80 4324 7400 -2576 peak
3 9892000 3805 10.05 4310 7400 -25890 peak

Test Result: Pass

BlueAsia of Technical Services(Shenzhen) Co., Ltd. Tel: +86-755-23059481 Email: marketing@cblueasia.com www.cblueasia.com



e Report No.: BLA-EMC-202102-A0702
151V BLUE ASIA Page 26 0f53

12 RADIATED EMISSIONS WHICH FALL IN THE RESTRICTED BANDS

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 6.10.5
Test Mode (Pre-Scan) TX Low channel;TX high channel
Test Mode (Final Test) TX Low channel;TX high channel
Tester Sven
Temperature 25C
Humidity 52%
12.1 LIMITS
Frequency(MH2) !:ield Measurement
strength(microvolts/meter) distance(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
Remark: The emission limits shown in the above table are based on measurements employing a
CISPR quasi-peak detector except for the frequency bands 9-90kHz, 110-490kHz and above 1000
MHz. Radiated emission limits in these three bands are based on measurements employing an
average detector, the peak field strength of any emission shall not exceed the maximum permitted
average limits specified above by more than 20 dB under any condition of modulation.
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12.2 BLOCK DIAGRAM OF TEST SETUP
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12.3 PROCEDURE

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3
or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

b. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3
meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the highest
radiation.

¢. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was mounted on
the top of a variable-height antenna tower.

d. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

e. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was tuned to
heights 1 meter) and the rotatable table was turned from 0 degrees to 360 degrees to find the maximum
reading.

f. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

g. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not
have 10dB margin would be re-tested one by one using peak, quasi-peak or average method as specified
and then reported in a data sheet.
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h. Test the EUT in the lowest channel, the middle channel, the Highest channel.

i. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and found
the X axis positioning which it is the worst case.

j- Repeat above procedures until all frequencies measured was complete.

Remark 1: Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

Remark 2: For frequencies above 1GHz, the field strength limits are based on average limits. However,
the peak field strength of any emission shall not exceed the maximum permitted average limits specified
above by more than 20 dB under any condition of modulation. For the emissions whose peak level is
lower than the average limit, only the peak measurement is shown in the report.
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12.4 TEST DATA

[TestMode: TX Low channel]; [Polarity: Horizontal]

Radiated Emission Measurement

Fie :RE-h Data #4 Date: 2021/3/29 & ¥ Time: |1 10:05:18

1070 dBuv/m

a7

a7

77 FCT Pait15 [PK)

67

57 FERIParI5 1A

47

a 7

270

25100000 2320000 233000  ZM0.00 ZF50.00  2360.00 237000 2380.00  Z390.00 241000 MHz
Site Polarization: Horizontal Temperature:
Limit: FCC Part15 (PK) Power: Hurnidity: %
EUT: Reversing system Distance: 3m
MIN: W7 PRO
Mode: TX-L
MNote:

Reading Correct Measure- Antenna  Table
No. Mk.  Freq. Level  Factor ment  Limit Over Height Degree
MHz dBuV dB dBulim dBum dB Dietector cm degree  Comment

1 2310000 43.66 -4.61 3905 7400 -3495 peak
2 v 2380000 5062 -4.27 4635 7400 -278B5 peak

Test Result: Pass
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[TestMode: TX Low channel]; [Polarity: Vertical]

Radiated Emission Measurement

Fie:RE-h Data #3 Diate: 2021/3/28 & 1 Time: |- 10:04:17

1070 dBu/m

a7

a7

7 FOIC Pas5 (K]

&7

57 FEEPar5 v}

47

aF

270

2A0000 232000 233000 234000 23000 2z3E0.00 237000 238000 239000 241000 MHz
Site Polanzation: Vertical Temperature:
Limit: FCC Part15 (PK) Power: Hurmidity: %
EUT: Reversing system Distance: 3m
M/N: W7 PRO
Mode: TX-L
Note:

Reading Correct Measure- Antenna  Table
MNo. Mk.  Freq. Level  Factor ment  Limit  Ower Height Degree
MHz dBulV dB dBuVim dBuvim dB Dietector cm degree  Comment

1 2310000 439 -4.61 3930 7400 -3470 peak
2 * 2390.000 4906 -4.27 4479 7400 -2921 peak

Test Result: Pass
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[TestMode: TX high channel]; [Polarity: Horizontal]

Radiated Emission Measurement

Fi= :RE-h Diata #10 Diate: 2021/3728 & & Time: 1 11:10:05
1070 dBu/m

a7

aw

77 FCC Part 5 [PE]

67

57 b\w\‘_“ FRF Port 15 (A4

47

w7

25

68000 2471.20 247040 247760 248080 Z4B4.00  ZMB7.20 249040 249360 2500.00 MHz
Site Polarization. Horizontal Temperature:
Limit: FCC Part15 (PK) Power: Hurmidity: %
EUT: Reversing system Distance: 3m
MN: W7 PRO
Mode: TX-H
MNote:
Reading Correct Measure- Antenna Table

Mo. Mk.  Fraq. Level  Factor ment  Limit  Ower Height Degree

MHz dBuV dB dBuVim dBu\im dB Detector cm degree  Comment

1 2483500 6446 -3.84 6062 7400 -13.38 peak
2 2500000 4345 -3.78 3967 74.00 -3433 peak
3 % 2483500 4590 -3.84 4206 5400 -11.84 AVG

Test Result: Pass
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[TestMode: TX high channel]; [Polarity: Vertical]

Radiated Emission Measurement

Fi= :RE-H Data #9 Date: 202113128 4 1 Time: |1 11:08:47
1070 dBuSm

a7

ar

77 FCC Past15 [PE]

. \\\"
57 N\”‘\‘ FEE-Part 5%

4

F

ar

250
2468000 247120 247440 247760 248080 248400 248720 249040 249360 2600.00 WHz
Site Polarization: WVertical Temperature:
Limit: FCC Part15 (PK) Power: Hurnidity: %
EUT: Reversing system Distance; 3m
MN: W7 PRO
Maode: TX-H
Note:
Reading Correct Measure- Antenna Table
Mo. Mk.  Freq. Level Factor ment Limit Over Height Degree
MHz dBuV dB dBuVim dBui'm dB Dietector cm degree  Comment

1 2483500 6470 -3.84 6086  T74.00 -1314 peak
2 % 2483500 46.05 -3.84 4221 54.00 -11.79 AVG
3 2500.000 4447 -378 4069 7400 -3331 peak

Test Result: Pass
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13 CONDUCTED SPURIOUS EMISSIONS

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.6 & Section 11.11
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Sven
Temperature 25C
Humidity 52%
13.1 LIMITS

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

Limit: | conducted power limits. If the transmitter complies with the conducted power
limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall
be 30 dB instead of 20 dB. Attenuation below the general limits specified in
815.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in 815.209(a) (see 815.205(c)).

13.2 BLOCK DIAGRAM OF TEST SETUP
852,
EUT
D J_'_'_'__...--"‘_"-
rﬁ”’ér—;f
155
o0 &
oo
[_1s5%
13.3 TEST DATA
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14 POWER SPECTRUM DENSITY

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 11.10.2
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Sven
Temperature 25C
Humidity 52%
14.1 LIMITS

| Limit: \ <8dBm in any 3 kHz band during any time interval of continuous transmission

14.2 BLOCK DIAGRAM OF TEST SETUP

EUT

O [
1

ooo

ooo

@DD

\

O

g0

000||oo0
oogljoQo

gl

14.3 TEST DATA

Pass: Please Refer To Appendix: For Details
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15 CONDUCTED PEAK OUTPUT POWER

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.5
Test Mode (Pre-Scan) TX

Test Mode (Final Test) TX

Tester Sven

Temperature 25C

Humidity 52%

15.1 LIMITS
Frequency range(MHz) Output power of the intentional radiator(watt)

1 for >50 hopping channels
902-928 0.25 for 25< hopping channels <50
1 for digital modulation

1 for >75 non-overlapping hopping channels
2400-2483.5 0.125 for all other frequency hopping systems
1 for digital modulation

1 for frequency hopping systems and digital

5725-5850 .
modulation
15.2 BLOCK DIAGRAM OF TEST SETUP
A= [ - -
o oo @
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] ]
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000||oo0
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15.3 EST DATA

Pass: Please Refer To Appendix: For Details
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16 MINIMUM 6DB BANDWIDTH

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 11.8.1
Test Mode (Pre-Scan) TX

Test Mode (Final Test) TX

Tester Sven

Temperature 25C

Humidity 52%

16.1 LIMITS

| Limit: | >500 kHz

16.2 BLOCK DIAGRAM OF TEST SETUP

EUT

O [
1
ooo
ooo
@DD

\

O

g0

000||oo0
EII'IH 0o

1l

-

16.3 TEST DATA

Pass: Please Refer To Appendix: For Details
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17 ANTENNA REQUIREMENT

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method N/A
CONCLUSION

Standard Requirement:

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 antenna that uses a
unique coupling to the intentional radiator, the manufacturer may design the unit
permanently attached antenna or of an so that a broken antenna can be replaced by the
user, but the use of a standard antenna jack or electrical connector is prohibited.

EUT Antenna:
The antenna is integrated on the main PCB and no consideration of replacement. The best
case gain of the antenna is 2.0dBi.

ceumnin
2020111823
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18 APPENDIX

18.1APPENDIX : DTS BANDWIDTH

Report No.: BLA-EMC-202102-A0702
Page 38 of53

Test Result
TestMode Antenna Channel DTS BW [MHZ] FL[MHZ] FH[MHZz] Limit{MHz] Verdict
2406.5 2.160 2405.32 2407.48 >=0.5 PASS
X Antl 2441 2.160 2440.33 2442.49 >=0.5 PASS
2473 5.58 2467.43 2473.01 >=0.5 PASS
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Test Graphs
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18.2APPENDIX : OCCUPIED CHANNEL BANDWIDTH
Test Result
TestMode Antenna Channel OCB [MHZz] FL[MHZ] FH[MHz] Limit{MHz] Verdict
2406.5 4.0946 2404.456 2408.551 PASS
X Antl 2441.5 4.0762 2439.556 2443.632 PASS
2473 6.7469 2468.267 2475.014 PASS
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Test Graphs

Report No.: BLA-EMC-202102-A0702
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18.3APPENDIX : MAXIMUM CONDUCTED OUTPUT POWER

Test Result
TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2406.5 16.84 <=30 PASS
X Antl 2441.5 15.91 <=30 PASS
2473 15.31 <=30 PASS
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Test Graphs
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Report No.: BLA-EMC-202102-A0702
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18.4APPENDIX : MAXIMUM POWER SPECTRAL DENSITY

Test Result
TestMode Antenna Channel Result{dBm/3-100kHz] Limit[dBm/3kHz] Verdict
2406.5 5.26 <=8 PASS
X Antl 2441.5 6.94 <=8 PASS
2473 3.29 <=8 PASS
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Test Graphs
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18.5APPENDIX : BAND EDGE MEASUREMENTS

Report No.: BLA-EMC-202102-A0702
Page 46 of53

Test Result
TestMode Antenna ChName Channel RefLevel[dBm] Result[dBm] Limit[dBm] Verdict
T Antl Low 2406.5 16.65 -44.84 <=-3.45 PASS
High 2473 14.89 -53.56 <=-5.10 PASS
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Test Graphs

Report No.: BLA-EMC-202102-A0702
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18.6 APPENDIX : CONDUCTED SPURIOUS EMISSION

Report No.: BLA-EMC-202102-A0702

Page 48 of53

Test Result
TestMode | Antenna | Channel Fre[mir]'ge Rgg;"]e' Result[dBm] | Limit[dBm] | Verdict
Reference 16.80 16.80 PASS
2406.5 30~1000 30~1000 -67.91 <=-13.197 PASS
1000~26500 1000~26500 -44.239 <=-13.197 PASS
Reference 15.88 15.99 PASS
X Antl 24415 30~1000 30~1000 -66.871 <=-14.121 PASS
1000~26500 1000~26500 -47.158 <=-14.121 PASS
Reference 15.21 15.21 --- PASS
2473 30~1000 30~1000 -68.568 <=-14.792 PASS
1000~26500 1000~26500 -47.881 <=-14.792 PASS
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Test Graphs
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APPENDIX A: PHOTOGRAPHS OF TEST SETUP

Radiated S‘puric:us Emissions
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APPENDIX B: PHOTOGRAPHS OF EUT

Reference to the test report No. BLA-EMC-202102-A0701

----END OF REPORT----

The test report is effective only with both signature and specialized stamp, The result(s) shown in this
report refer only to the sample(s) tested. Without written approval of BlueAsia, this report can’t be

reproduced except in full.
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