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1 TEST SUMMARY
Test item Test Requirement | Test Method Class/Severity Result
Radiated Spurious 47 CFR Part 15, éNO%)C gg&icc))n 47 CFR Part 15, Subpart C Pass
Emissions Subpart C 15.247 6.46.56.6 15.209 & 15.247(d)
Radiated Emissions ANSI C63.10
) ; 47 CFR Part 15 A 47 CFR Part 15, Subpart C

which fall in the . (2013) Section ! Pass
restricted bands Subpart C 15.247 6.10 5 15.205 & 15.209
Conducted
Emissions at AC 47 CFR Part 15, 'éNO%)C gg’;ign 47 CFR Part 15, Subpart C Pass
Power Line Subpart C 15.247 6.2 15.207
(150kHz-30MHZ2) '

ANSI C63.10
Antenna 47 CFR Part 15, (2013) Section | 47 CFR Part 15, Subpart C Pass
Requirement Subpart C 15.247 7.8.6 & Section | 15.247(d)

11.11

ANSI C63.10
Conducted Spurious | 47 CFR Part 15, (2013) Section | 47 CFR Part 15, Subpart C Pass
Emissions Subpart C 15.247 7.8.6 & Section | 15.247(d)

11.11

ANSI C63.10
Conducted Band 47 CFR Part 15, (2013) Section | 47 CFR Part 15, Subpart C Pass
Edges Measurement | Subpart C 15.247 7.8.8 & Section | 15.247(d)

11.13.3.2
Power Spectrum 47 CFR Part 15, '(A‘ZNO%)C gg(.:%i%n 47 CFR Part 15, Subpart C Pass
Density Subpart C 15.247 11.10.2 15.247(e)

ANSI C63.10
Conducted Peak 47 CFR Part 15, (2013) Section | 47 CFR Part 15, Subpart C Pass
Output Power Subpart C 15.247 7.8.5 & Section | 15.247(b)(1)

11.9.1
Minimum 6dB 47 CFR Part 15, éNO%)ngct(c))n 47 CFR Part 15, Subpart C Pass
Bandwidth Subpart C 15.247 15.247a(2)

11.8.1
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2 GENERAL INFORMATION

Applicant Aukey Technology Co.,Ltd

Room 102,Building P09,South China City Electronics Trading Center,

Address Longgang District,Shenzhen,Guangdong,518111,China

Manufacturer Aukey Technology Co.,Ltd

Room 102,Building P09,South China City Electronics Trading Center,

Address Longgang District,Shenzhen,Guangdong,518111,China

Factory Aukey Technology Co.,Ltd

Room 102,Building P09,South China City Electronics Trading Center,

Aeleliess Longgang District,Shenzhen,Guangdong,518111,China
Product Name True Wireless Earbuds
Test Model No. EP-T31

3 GENERAL DESCRIPTION OF E.U.T.

Hardware Version V1.0

Software Version V1.0

v

Rate: 1Mbps, 2Mbps

Operation Frequency: 2402MHz-2480MHz

Modulation Type: GFSK

Channel Spacing: 2MHz

Number of Channels: 40

Antenna Type: Internal Antenna

Antenna Gain: 0.38 dBi(Provided by the customer)
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4 TEST ENVIRONMENT
Environment Temperature Voltage
Normal +25°C 3.7Vdc
5 TEST MODE
TEST MODE TEST MODE DESCRIPTION
TX Keep the EUT in continuously 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 +4.34dB
Radiated Emission +4.24dB
Radiated Emission +4.68dB
AC Power Line Conducted Emission +3.45dB

Parameter Expanded Uncertainty (Confidence of 95%)
Occupied Channel Bandwidth 5 %
RF output power, conducted +1.5dB
Power Spectral Density, conducted +3.0dB
Unwanted Emissions, conducted +3.0dB
Temperature 3 °C
Supply voltages +3 %
Time 5%
Radiated Emission (30MHz ~ 1000MHZz) +4.35dB
Radiated Emission (1GHz ~ 18GHz) +4.44 dB
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7 DESCRIPTION OF SUPPORT UNIT
Device Type Manufacturer Model Name Serial No. Remark
PC HASEE K610D -- -
AC Adapter PISEN TS-C051 -- --

Note:
“--” means no any support device during testing.

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 Radiated Spurious Emissions

Equipment Manufacturer Model S/IN Cal.Date Cal.Due
Chamber SKET 966 N/A 5/8/2018 5/7/2021
Spectrum R&S FSP40 100817 714/2020 7/3/2021
Receiver R&S ESR7 101199 4/20/2020 4/19/2021

00836
broadband Antenna Schwarzbeck VULB9168 P-00227 7/14/2019 7/13/2021
01892
Horn Antenna Schwarzbeck 9120D . 7/14/2019 7/13/2021
P:00331
Amplifier SKET LNPA-0118-45 N/A 714/2019 7/3/2021
EMI software EZ EZ-EMC N/A N/A N/A
Loop antenna SCHNARZBECK | FMzB1519B 00102 2/14/2019 2/13/2022
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 Emissions at AC Power Line (150kHz-30MHz)

Equipment Manufacturer Model SIN Cal.Date Cal.Due

Shield room SKET 833 N/A 6/10/2018 6/9/2021
Receiver R&S ESPI3 101082 4/20/2020 4/19/2021

LISN R&S ENV216 3560.6550.15 7/4/2019 7/3/2021
LISN AT AT166-2 AKK1806000003 | 12/17/2019 12/16/2020
EMI software EZ EZ-EMC N/A N/A N/A
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Test Equipment Of Radiated Emissions which fall in the restricted bands

Equipment Manufacturer Model S/N Cal.Date Cal.Due
Chamber SKET 966 N/A 5/8/2018 5/7/2021
Spectrum R&S FSP40 100817 7/4/2019 7/3/2021
Receiver R&S ESR7 101199 4/20/2020 4/19/2021

00836
broadband Antenna Schwarzbeck VULB9168 P:00227 7/14/2018 7/13/2020
01892
Horn Antenna Schwarzbeck 9120D i 7/14/2019 7/13/2021
P:00331
Amplifier SKET LNPA-0118-45 N/A 7/4/2019 7/3/2021
EMI software EZ EZ-EMC N/A N/A N/A
Loop antenna SCHNARZBECK | FMZB1519B 00102 2/14/2019 2/13/2022
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 7/4/2019 7/3/2021
Spectrum Agilent N9020A MY49100060 | 12/17/2019 12/16/2020

Signal Generator Agilent N5182A MY49060650 | 12/17/2019 12/16/2020
Signal Generator Agilent E8257D MY44320250 | 4/20/2020 4/19/2021
Test Equipment Of Conducted Band Edges Measurement
Equipment Manufacturer Model S/N Cal.Date Cal.Due

BlueAsia Technology Services(Shenzhen) Limited Tel: +86-755-23059481 Email: marketing@cblueasia.com www.cblueasia.com




Report No.: BLA-EMC-202007-A5102

157 BLUE ASIA Page 12 of68
Spectrum R&S FSP40 100817 7/4/2019 7/3/2021
Spectrum Agilent N9020A MY49100060 | 12/17/2019 12/16/2020
Signal Generator Agilent N5182A MY49060650 | 12/17/2019 12/16/2020
Signal Generator Agilent E8257D MY44320250 | 4/20/2020 4/19/2021
Test Equipment Of Power Spectrum Density
Equipment Manufacturer Model S/N Cal.Date Cal.Due
Spectrum R&S FSP40 100817 7/4/2019 7/3/2021
Spectrum Agilent N9020A MY49100060 | 12/17/2019 12/16/2020
Signal Generator Agilent N5182A MY49060650 | 12/17/2019 12/16/2020
Signal Generator Agilent E8257D MY44320250 4/20/2020 4/19/2021
Test Equipment Of Conducted Peak Output Power
Equipment Manufacturer Model SIN Cal.Date Cal.Due
Spectrum R&S FSP40 100817 7/4/2019 7/3/2021
Spectrum Agilent N9020A MY49100060 | 12/17/2019 12/16/2020
Signal Generator Agilent N5182A MY49060650 | 12/17/2019 12/16/2020
Signal Generator Agilent E8257D MY44320250 | 4/20/2020 4/19/2021
Test Equipment Of 20dB Bandwidth
Equipment Manufacturer Model S/N Cal.Date Cal.Due
Spectrum R&S FSP40 100817 7/4/2019 713/2021
Spectrum Agilent N9020A MY49100060 | 12/17/2019 12/16/2020
Signal Generator Agilent N5182A MY49060650 | 12/17/2019 12/16/2020
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Signal Generator Agilent E8257D MY44320250 4/20/2020 4/19/2021
Test Equipment Of Minimum 6dB Bandwidth
Equipment Manufacturer Model S/N Cal.Date Cal.Due
Spectrum R&S FSP40 100817 7/4/2019 7/3/2021
Spectrum Agilent N9020A MY49100060 | 12/17/2019 12/16/2020
Signal Generator Agilent N5182A MY49060650 | 12/17/2019 12/16/2020
Signal Generator Agilent E8257D MY44320250 | 4/20/2020 4/19/2021
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 mode (SE) below 1G;TX mode (SE) Above 1G
Test Mode (Final Test) TX mode (SE) below 1G;TX mode (SE) Above 1G
Tester: Eason
Temperature 23C
Humidity 48%
LIMITS
Field Measurement
Frequency(MHz) . i
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
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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.

BLOCK DIAGRAM OF TEST SETUP
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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.

c. 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
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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 O 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.

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 12.75 GHz 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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Remark: During the test, pre-scan the 1Mbps, 2 Mbps rate, and found the 2Mbps rate which it is

WOrse case.

[TestMode: TX mode (SE) Above 1G]

Test channel:lowest

Radiated Emission Measurement

Fila (BLE Data #13 Date: 202007730 KL Time: | *F 453:37
B0 dBuV/m
FLC Pard15 [FE]
™
[=1]
FCC Part15 JAW]
) ALY B I ANttt A
b I/
M - H.-‘-""LM L
an |
E-i]
20
10
on
1000000 217500 3350000 452500 S;00.00  GEFSO00  GOSO.00 922500 10400.00 12750, 00 MHz
Site Podarization:  Vertical Temparature:
Limit: FCC Part15 (PK) Power: Huricity: b
EUT: Haylou Wireless Earbuds Distance: Am

M/M: Haylou -GTS
Maode: TX-L mode
Mate:

Reading Correct Measure- Antenna  Table
Mo. Mk, Freq. Level  Factor ment  Limit  Owver Helght  Degres
MHz dEul ds dEuvim dBuim 4B Detacion cm degree  Commen
1 4818750  51.00 -4.62 4638 T400 -2762 poak
2 T216750  48.56 -1.89 4657 TAO00  -2743 pesk
30" 9812750 4885 B3 4928 7400 -24.72 peak
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Radiated Emission Measurement

Fila (BLE Diata 814 Data: 202007730 LK Timer |- °F 45501
(L
FLL Part15 [PE]
70
[=1]
FCC Pai 1
50 T W I | ity
I‘MJMW"W 4 A i
gl
an ww |
=
.l
"
on
1000800 FI7S00 335000 452500 S70000  GEFSO00  BO0S0.00 9S00 10400000 1275000 MH:z
Site Polarization: Horizontal Temparature:
Limit: FCC Part15 (PK) Power: Hurridity: %
EUT: Haylou Wireless Earbuds Distance: 3m
M/M: Haylou -GTS
Made: TX-L mode
Mate:
Reading Correct Measure- Antenna Table
Mo. Mk.  Freq.  Level Factor  ment  Limit  Over Height Degres
MHz dBul ] dBuvim  dBuvim dB Deteclor  cm degree  Comment
1 4818.750 4858 -4.62 44 84 7400 -29.06 peak
2 T215.750 4968 -2.20 47.48 T4.00  -26.52 peak
3 * 9B12.750 4735 082 48.07 7400 -2593 peak
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Test channel:Middle

Radiated Emission Measurement

Fila (BLE Diata 11 Dhate: 202007730 LUK Timer |- °F 45101
B0 e
FCL Par15 [PE]
T
[=1]
FCC F 115 JAY]
) porte ’W WMW
@ M
E-1]
20
10
on
1000000 FIFS00 335000 45F500  SP0000  GEFSOO  BOSO00  92FS 00 10400000 1275000 MHz
Site Polarization: Horizontal Temparature:
Limit: FCC Part15 (PK) Power: Hurricity. %
EUT: Haylou Wireless Earbuds Distance: 3m
M/M: Haylou -GTS
Made: TX-M mode
Mate:
Reading Correct  Measure- Antenna  Table
Moo Mk, Freg. Level Facter  ment  Limit  Over Helght  Degree
MHzZ dBU oS dBuvim  dBuvim  dB Detectr om degree  Comment
1 4885.250  &0.33 -5.12 45.21 T4.00 -28.79 peak
2 % TIANSs00 4931 -1.35 A7 .96 7400  -26.04 peak
3 arEs.s00 4651 (.94 4745  T400 -26.55 peak
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Radiated Emission Measurement
Fila :BLE Data 212 Dhate: 20200730 LLH] Timee FF 45203
BIO  dBuim
FLL Part15 [PE]
™
[= 1]

w"rm«"

) wﬁ/ HWWW J‘LW M e

FLL Fallh AY)

e}

20

"

an

1000000 207500 335000 452500  S/0000  GEVSO00  GOSO00 922500 10400.00 12750.00 MMz
Site Polarization:  Vertical Temparatura:
Limit: FCC Part15 [PK) Power: Hurricity: %
EUT: Haylou Wireless Earbuds Digtance: Im

M/M: Haylou -GTS
Mode: TX-M mode
Mate:

Raading Correct Measure-

Antenna Table

Mo, Mk, Freq. Level  Factor  ment  Limit  Ower Height Degree
MHz sl ds dSuliim dBulim 48 Detacton cm degree  Commean
1 4889.260  B0.25 -5.12 45.13 T4.00 -ZB.BT peak
2 7321500 4994 -1.48 4848 7400 -25.54 pesk
3 % 9ves.500 4834 0.1 48.25 T4.00  -24.75 peak
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Test channel:Highest

Radiated Emission Measurement

Fila (BLE Data #5 Date: 202007730 L] Timer | *F 448:18
00 /e
FEC Pad15 [PE]
™
[=1]
FCC Part15 1AY)
1] s Wmm
g
E- 1]
0
10
on
1000800 17500 3350000  ASFS00  SP00.00  GEFS OB GOSO.00  G2FS 00 10400.00 12750, 00 MHz
Site Polarization: Vertical Tomparature:
Limit: FCC Part15 [PK) Power: Humidty. %
EUT: Haylow Wireless Earbuds Distance: 3m
M/N: Haylou -GTS
Made: TX-H mode
Mate:
Reading Correcl  Measure- Antenna Table
Mo. Mk, Freg. Level  Factor  ment  Limit  Ower Height Degres
MHZ = oE dBuyim  dBuyim  dB Defector  cm degree  Comment
1 4959.750  50.99 -4.84 46.15 T4.00 -27.85 paak
2 * 7450750 51.29 -1.06 5023 7400 -2377 peak
3 9918250 4831 1.41 4072 7400 -24.28 peak
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Radiated Emission Measurement
Fila :BLE Dita 210 Dhate: PO20VF30 LN Timee FF 44043
B0 duim
FLL Par15 [PE]
™
[~ 1]

i e o
™ ﬂM”LM B Aaatatta LT

w ‘M

=

0

"

an

1000000 207500 335000 452500  S/0000  GEVS 00 GOSO.00  G2FS 00 10400.00 12750.00 MHz
Sita Polarization: Morizontal Tomparature:
Limit: FCC Part15 (PK) Power: Hurmicity: o
EUT: Haylou Wireless Earbuds Digtance: Im

M/M: Haylouw -GTS
Made: TX-H mode

Maote:
Reading Correct Maeasure- Antenna  Table
Mo, Mk, Freq. Level  Factor  ment  Limit  Ower Height Degree
MHZ aBu s dBuvim  dBuvim 9B Detectr om degree  Comment

1 4858.7680  51.42 -1.84 46.58 T400 -27.42 paak
2 7450750 4875 -0.52 49.23 7400 -24.77 peak
3 % 9918.250 48.04 1.2 4933 7400 -2467 peak

Test Result: Pass
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[TestMode: TX mode (SE) below 1G]J; [Polarity: Horizontal]

Radiated Emission Measuremeant
Fila ‘RE Data 85 Date: 2020077340 LK Time: T 211:56
OO S uim

FLC Paitlh Clazs B

)  re !
» o

HO0M 40 50 G0 70 80 [MHiz] 30 400 G G0 700 000000
Site Polarization: Horizontal Temparatura:
Limit: FCC Part15 Class B Power: Humidite. %
EUT: Haylow Wireless Earbuds Distance: 3m

M/M: Haylou -GTS
Maode: BLE mode

Mate:
Reading Correct Measurs- Antenna  Table
Mo Mk, Freg.  Level Factor  ment  Limit  Over Height Degres
MHz dguy =3 dSuvim  dBuvim 9B Detector  om degres  Comment

1 52.57863  -0.45 23.99 23.54 40.00 -1646 QF
2 135.8822  -0.23 22.97 22.74 4350 -2076 QP
3 2399874 117 22.94 2411 4800 -21.89 QP
4 3812487  -0.G6A 26.41 2673 46.00 -2027 QP
5
&

53189635 010 2068 2879 4600 1821 QP
*&90TETE 047 35.44 36.41 4600 958 QP

Test Result: Pass
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[TestMode: TX mode (SE) below 1G]J; [Polarity: Vertical]

Radiated Emission Measuremeant

File \RE Diaka 26 Deate: 202007730 LK Timee - °F ZAZ5T
FOD A

FLC Paitlh Clazs B

- ]

» FWM "““?*"”%M

%

s a0 S0 G0 0 @0 [MHiz] 3 400 500 GO0 F00 4000860
Site Polarization: Vertical Temparatura:
Limit: FCC Part15 Class B Power: Humidite. %
EUT: Haylow Wireless Earbuds Distance: 3m

M/M: Haylou -GTS
Maode: BLE mode

Mate:
Reading Correct Measure- Antenna Table
Mo. Mk, Freg. Level  Factor  ment  Limit  Ower Height  Degres
MHZ dBUY o5 dBuivim  dBwvim 9B Defestor  em degree  Comment
1 51.6616 0.04 24.04 2413 40000 -152.87 QF
2 05 7TE22 0.82 19.97 20,79 43,50 -22.7¥1 QP
3 139.8508 002 2310 2312 4350 -2038 QP
4 23581684 0.27 2 81 22 88 46.00 -2312 QP
5 502 9395 0.59 8.1 28.70 48,00  -16.30 QP
& * 73T0T14 1.14 3343 35T 4600 1143 QP

Test Result: Pass
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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 mode
Test Mode (Final Test) TX mode
Tester Eason
Temperature 23C
Humidity 48%
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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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
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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.

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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Remark: During the test, pre-scan the 1Mbps, 2 Mbps rate, and found the 2Mbps rate which

it is worse case.

[TestMode: TX mode]

Test channel:lowest

Peak value:

Radiated Emission Measurement

Fila :BLE Data Data; 202007730 KLH] Timer T 35606
1000 e
= ‘
| ‘
20
FLC P (PK]
k]
]
- painls (4] |
) /\‘
™ 8 bttt i S ool ) Y "
k]
0
ZAN0.000 ZINA4D  ZI2BB0  ZIL20  ZMIG0 2700 ZIG6.AD 23760 2385.20 TADLDD MHz
Site Polarization: Hoerizontal Tamparaturs;
Limit: FCC Part15 (PK) Power: Humidit: %
EUT: Haylou Wireless Earbuds Distance: 3m
M/M: Haylou-GTS
Mode: Tx-L mode
Mate:
Reading Correct  Measure- Antenna  Table
Mo. Mk Freq. Level  Factor ment  Limit  Over Helght  Degree
WHZ =y ] dBuvim  dBuvim B Deeclor  cm degres  Gomment
1 % Z310.000  56.58 -14.01 42 57 7400 -31.43 peak
2 2390.000 55.08 -13.62 41,48 7400 -32.54 peak
Radiated Emission Measurement
Fila ‘BLE Data #3 Deara: 202007730 LLEI Time: - 35054
1000 dBuim
= H
B
FLE Partl5 [PE]
]
1 vl
|
) " s b i M’“J
w0 TP 2 " oy e
k]
00|
ZI0000 2940 2A2BB0  ZGE20 234760 205700 ZIG6AD  2TS 60 2305.20 40000 MHz
Site Polarization:  Vertical Tomparaturs;
Limit: FCGC Part15 (PK) Power: Humidity, %
EUT: Haylou Wireless Earbuds Distance: 3m
M/MN: Haylou -GTS
Mode: TH-L mode
Maote:
Reading Correct  Measure- Antenma  Table
No. Mk Freq. Level  Factor  ment  Limit  Over Helght  Degres
MHz B ] dBuvim dBAIM 0B Deteclr  om degree  Comment
1 210,000 5558 -14.30 41.29 7400 -32.71 peak
2 * 2380000 5369 -13905 44.74 74.00 -29.26 peak
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Average value:

Radiated Emission Measurement

File :BLE Dl #7 Date: 20207730 LK Time: T 358:07
T
L]
FLLC Pant15 [PK)
i
]
FCL Pan 15
s
40
el i e e e e PR
. ]
wn
ZIN0000 ZXDAD  ZIBE0 IR0 ZMT60 235700 ZIGGAD  ZEUAE0  Z305.20 TADADO MHz
Site Polarization: MHerizontal Tomperaturs:
Limit: FCC Part15 (PK) Power: Hurmidty. *
EUT: Haylou Wireless Earbuds Distance: m
M/N: Haylou -GTS
Mode: Tx-L mode
Nate:
Reading Correct  Measure- Antenna  Table
MNo. Mk, Freq. Level  Facter  ment Limit  Over Height  Degree
WHz = a5 dEim dBUVIm 0B Deteclor  cm degree  Gomment
1 % 2310000 4341 -14.01 28.40 54.00 -24.80 AVG
2 2390.000 4300 -13.62 20.38 5400 -24.82 AVG
Radiated Emission Measurement
Fila {BLE Data 24 Diate: 202007730 LK Time: T 'F 40236
00 N
L
FLE Pait15 IPK] ]
- |
B0
50
40
e e e S
H
mn
20.000 231940 232080 JEM20  ZATED 205700 Z3GEAD  2IPSE0 238520 0400 MHz
Site Polarization:  Wertical Temparaturs:
Limit: FCC Part15 (PK) Power: Humidity: %
EUT: Haylou Wireless Earbuds Distance: 3m
M/N: Haylou -GTS
Made: Tx-L mode
Mate:
Reading Correct  Measure- Antenna  Table
MNo. Mk, Freq. Level  Factor ment LMt Over Height Degree
MHz aBu L= aBvim  dBuvim 0B Detactr  om degree Comment
1 2310000 4273 -14.30 28.43 54.00 -25.57 AVG
2 % 2390000 4383 1395 2088 5400 -2412 AVG
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Test channel:Highest

Peak value:

Radiated Emission Measurement

Fila (BLE Data 85 Dot 20204720 LW Time: [ 40702
W00 e
0
= 1
FCC Pari15 (PK)
)
m 1
&
i | FLC Paitl% |AV)]
'h
=0
E)
200
470000 MO0 20240 MBLED  MB680  24SI00 24020 MAT40 28560 2500.00° MHz
Siter Polarization:  Wertical Temparatura:
Limit: FCC Part15 (PR) Power: Huridity. %
EUT: Haylou Wireless Earbuds Distance: 3m
M/N: Haylou -GTS
Maode: TX-H mode
Mate:
Raading Correct  Measure- o Antenna  Table
MNo. Mk, Freq. Level  Factor  ment  Limit  Over Helght  Degres
WHz =T a5 dsuim  dBWm 9B Delester  cm degree  Comment
1 % 2483500 5495 -13.50 41.45 T4.00 -32.85 peak
2 2600000 5478 -13.42 41.38 T4.00  -32684 pesk
Radiated Emission M
Fila :BLE Oata #7 Diane: 2020730 LK) Time: T 4:12:55
W00 dBim
s0
& /
| FILL Panif (PK]
Sl
]
FLE Pall% Av]
=0
“ Wttty bl Aol st st b dupn bt | kB
30
0
2470000 AS0.20 260240 MBAED  2EEGB0  24E900 249020 245040 249560 250000 MHz
Site Polarization:  Horizontal Temparaturs:
Limit: FCC Part15 (PK) Power: Humicity: %
EUT: Haylow Wireless Earbuds Distance: 3m
MIN: Haylou -GTS
Mode: TX-H moda
Mate:
Reading Correct  Measure- Antenna  Table
No. Mk.  Freq. Level  Factor ment  Limit  Over Helght  Degree
WHZ ey a8 dBuvim  dBAm 0B Deteclr  com degree  Comment
1 2483500 5427 1311 41.16 T4.00 -32.84 paask
2 * 2500000 5599 -13.02 42.97 T4.00  -31.03 pesk
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Average value:

Radiated Emission Measurement

Fila [BLE Data 26 Data; 20207730 KL Timer [ *F 40940
1000 dim
0
Bn
FLC Pani5 {PK]
Tl
2]
FLE Pa15 (Av]
S0
i
u R PR FTE N PP e — ST PR SR LT
o
MTO000 B0 H0  Z4E2A0  MSAGD 20680 MEI00 20120 2¥1a0 240660 250000 Miz
Site Polarization: Vertical Temperatura:
Limit: FCC Part15 (PK) Power: Humidity. %
EUT: Haylou Wireless Earbuds Distance: Im
MIM: Haylou -GTS
Mode: TX-H mode
Mate:
Reading Correct  Measure- o Antenna  Table
No. Mk, Freq. Level  Facter  ment  Limit  Over Height  Degree
MHZ =T o dgulim  dBuvim 0B Detector o degrea  Comment
1 2483500 4188 -13.50 28.38 5400 -2561 AVG
2 % 2500000 4251 -13.42 2009 5400 -24.81 AVG
Radiated Emission Measurement
Fila ‘BLE Data 28 Date: 202007730 LK Time: [ °F 4:14:59
1000 diuim
£l
B
FLC Parti5 (PR
m
&
" ||. FLLC Pal 15 JAV]
w [ '
ol
LL-i
£l % -~ SR U ST T - T S Yoy R .
0
4FAO00 PS020 240240 248460 Z40E60  J4BA00 249120 249140 249560 IS0 MHz
Site Polarization: Horizontal Tomparaturs:
Limit: FCC Part15 (PK) Power: Humidy, %
EUT: Haylou Wireless Earbuds Distance: 3m
MN: Haylou -GTS
Maode: TX-H mode
Mate:
Reading Correct  Measure- Antenna Table
No. Mk Freq. Level  Factor  ment  Limit  Over Height  Degree
WHZ B [ dBUVIm  dBuvim  dB  Daweclor  cm degree Comment
1 " 2483500 4360 1311 30.49 5400 -2351 AVG
2 2500000 4265  -13.02 7063 5400 -24.37 AVG

Test Result: Pass
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CONDUCTED EMISSIONS AT AC POWER LINE (150KHZ-30MHZ)

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 6.2
Test Mode (Pre-Scan) TX mode
Test Mode (Final Test) TX mode
Tester Eason
Temperature 25C
Humidity 58%
LIMITS
Frequency of Conducted limit(dBpV)
emission(MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
*Decreases with the logarithm of the frequency.

BLOCK DIAGRAM OF TEST SETUP

Reference Plane

LISN LISN
40cm E0cm
kL r
— 1 c
=% Filter |—A power
Equipment E.U.T
EMI
Receiver
Test table/insulation plane

Rermark

EUT Equiprment Linder Tasl

LISN L ine impedence Stabdizalion Matwork
Test falle hawght=0 8m

PROCEDURE

1) The mains terminal disturbance voltage test was conducted in a shielded room.

2) The EUT was connected to AC power source through a LISN 1 (Line Impedance Stabilization Network)
which provides a 500hm/50?H + 50hm linear impedance. The power cables of all other units of the EUT
were connected to a second LISN 2, which was bonded to the ground reference plane in the same way as
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the LISN 1 for the unit being measured. A multiple socket outlet strip was used to connect multiple power
cables to a single LISN provided the rating of the LISN was not exceeded.

3) The tabletop EUT was placed upon a non-metallic table 0.8m above the ground reference plane. And
for floor-standing arrangement, the EUT was placed on the horizontal ground reference plane,

4) The test was performed with a vertical ground reference plane. The rear of the EUT shall be 0.4 m from
the vertical ground reference plane. The vertical ground reference plane was bonded to the horizontal
ground reference plane. The LISN 1 was placed 0.8 m from the boundary of the unit under test and
bonded to a ground reference plane for LISNs mounted on top of the ground reference plane. This
distance was between the closest points of the LISN 1 and the EUT. All other units of the EUT and
associated equipment was at least 0.8 m from the LISN 2.

5) In order to find the maximum emission, the relative positions of equipment and all of the interface
cables must be changed according to ANSI C63.10 on conducted measurement.

Remark: LISN=Read Level+ Cable Loss+ LISN Factor
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TEST DATA

[Test Mode: TX mode]; [Line: Neutral]

Power:AC120V/60Hz
Conducted Emission Measuremant
Fie CE Cialn #4 Duale: SOR0T/2 Time: 15:30:16
BRI dBuY
m
N \\ FOL Claks B Condwciion| @)
-.---"--.__ T i B Conductianlby s
0 —
a0
i d'|!r ;mmﬂ
% A" ‘ A ,f"’\' n
Wy T
= h ™ ﬂq \ﬁ ""l' f “.ll::"-“"p-.k
k" !
10 h'l“' Hu e
nm
0150 5 0
Site Tempsrature:
Lirnit: FOC Class B Conductiond QP ) P Humdity: [on kY

EUT: Hayvlou Wireess Earbuds
MM Haylou-GTS
Mgde: BLE rmoge

Mote:
Reading Comect Measure-
Mo, Mk Freq. Level Factar mert  Limit Ower
Mz B ] dBuy By ] Delector  Comment
1 02360 20355 585 30.20 G217 3187 QP
2 02380 14.96 0.85 4. 52T 2T ANVG
3 05740 2112 ERE] 3085 5600 -2515 QP
4 " 05740 1589 073 25,62 45,00 -Z0.36 ANG
5 1.3860 1578 9.83 25.61 5600 -3039 QP
[3 13860 1042 EEE] 20,25 4600 -2575 0 AVG
T 22300 1537 .86 2523 5800 3077 QP
B 22300 B3B8 0.8 1822 4600 -277B AVG
] TETOD 206D 0356 30.48 60.00 -29.54 QP
10 TETOD 9.6 586 19.54 5000 3048 AVG
11 172380 1664 10.04 2668  HOOOD -3332 QP
12 17.2360 747 10.04 17.51 5000 3248 AVG

Test Result: Pass
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[Test Mode: TX mode]; [Line: Line]
Power:AC120V/60Hz

Fie CE
BOD BV

Conducted Emission Measuremant
Ot #3 Duale: F0R0TET

Report No.:

Time: 152018

FOL Claks B Condwciion|BF)

[[RETT] [T

BLA-EMC-202007-A5102
Page 34 of68

Site

Lirnit; FOO Class B Conduclion| QP )
EUT: Haylou Wiredess Earbuds
BN Havlou-GTS

Mode: BLE mode

Mo
FReading Cosrect Messure-
Mo. Mk Freq. Lewved Factor ment  Limit  Owver
Wz B ] By Bt o Deiscior  Comment
1 01620 FTET 0.a39 3r.26 65.36 -F.10 QP
2 Q1620 17.00 .89 2689 5538 -HAT  AVG
3 05700 224B 074 3222 5600 -23TE QP
4 - 05700 1824 874 2r.84 46.00 1302 AVGE
5 QAGE0D 1775 084 2r59 5600 -84 ap
[ QOGED 1244 034 2228 4600 23R AVG
T 22640 17.30 a2 2rn 56,00 -ZAER QP
& 22540 945 a4 1826 4600 274 AVG
a T.EE2D  Z1.ET 0.av 31.54 6000 -Z3.46 QP
10 T.EE2D 1063 .87 20,50 5000 <2950 AVG
1 17.5380 17.62 0.1 2r63  B0.OO -3237 QP
12 176360 B934 0.1 1E.99 5000 -31.01 ANVG

Test Result: Pass
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ANTENNA REQUIREMENT

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.6 & Section 11.11
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
unigue 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 0.38dBi.

=
=
,é—
=
=

I
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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 Eason
Temperature 23C
Humidity 48%
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)).

BLOCK DIAGRAM OF TEST SETUP

EUT
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TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details
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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 Eason
Temperature 23C
Humidity 48%
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)).

BLOCK DIAGRAM OF TEST SETUP

EUT

BlueAsia Technology Services(Shenzhen) Limited Tel: +86-755-23059481 Email: marketing@cblueasia.com www.cblueasia.com




e Report No.: BLA-EMC-202007-A5102
151V BLUE ASIA Page 39 of68

TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details
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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 Eason
Temperature 23C
Humidity 48%
LIMITS

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

BLOCK DIAGRAM OF TEST SETUP

TEST DATA

EUT
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Pass: Please Refer To Appendix: Appendix1 For Details
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CONDUCTED PEAK OUTPUT POWER

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.5 & Section 11.9.1
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Eason
Temperature 23C
Humidity 48%
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
£795_5850 1 for frequency hopping _systems and digital
modulation
BLOCK DIAGRAM OF TEST SETUP
EUT
0
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TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details
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20DB BANDWIDTH

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 6.9
Test Mode (Pre-Scan) TX

Test Mode (Final Test) TX

Tester Eason

Temperature 23C

Humidity 48%

BLOCK DIAGRAM OF TEST SETUP

EUT

===
oo @
ooo
oo
f=l=1

TEST DATA

N/A
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MINIMUM 6DB BANDWIDTH

Page 44 of68

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 Eason
Temperature 23C
Humidity 48%
LIMITS

| Limit: | >500 kHz

BLOCK DIAGRAM OF TEST SETUP

TEST DATA

EUT
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Pass: Please Refer To Appendix: Appendix1 For Details
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