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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 Dongguan Liesheng Electronic Co., Ltd.

Address 13/F, Project Phrase 2 of GaoshengTechTower,No.5, Longxi Road,
Nancheng, Dongguan, Guangdong, China

Manufacturer Dongguan Liesheng Electronic Co., Ltd.

Address 13/F, Project Phrase 2 of GaoshengTechTower,No.5, Longxi Road,
Nancheng, Dongguan, Guangdong, China

Factory Dongguan Liesheng Electronic Co., Ltd.

Address 13/F, Project Phrase 2 of GaoshengTechTower,No.5, Longxi Road,

Nancheng, Dongguan, Guangdong, China

Product Name

Haylou Wireless Earbuds

Test Model No.

Haylou-GT5

3 GENERAL DESCRIPTION OF E.U.T.

Hardware Version V1.0

Software Version V1.0
Spectrum Spread

Technology: DTS

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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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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Device Type Manufacturer Model Name Serial No. Remark
PC HASEE K610D N/A N/A
AC Adapter PISEN TS-C051 N/A N/A
Note:
“--” means no any support device during testing.

8 LABORATORY LOCATION

All tests were performed at:

BlueAsia of Technical Services(Shenzhen) Co., Ltd.
IOT Test Centre of BlueAsia

No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen,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
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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 OQutput 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 12750GHz 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.

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
FLL Part15 [PE]
™
[=1]
FCC Part15 JAW]
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 -1.099 4657 TAO00  -2743 pesk
30" 9812750 4885 B3 4928 7400 -24.72 peak
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Radiated Emission Measurement
Fila :BLE Daka #14 Date: 202007730 LK Timer [ °F 4:55:01
B0 BN
FLL Part15 [PE]
70
[=1]

s T T T | <Rt L0
fﬂmwwi M,#‘ﬂ

a0 N M

=

n

"

an

1000000 Z17500 3350000 452500  S/0000  GEFS 00 BOS000  90FS00 10400000 1ZTS0.00 MHz
Site Polarization: MHorizontal Temparaturs;
Limit: FCC Part15 (PK) Power; Humidt: %
EUT: Haylow Wireless Earbuds Distance: 3m

MM Haylou -GTS
Moda: TX-L mode

Mote:
Reading Correct Measure- Antenna  Table
Mo. Mk Freq.  Level Factor  ment  Limit  Over Height  Degres
MHz B oE dguvim dBuvim da8 Datacton cm degree  Comment

1 4B18.760 4956 -4.62 44 54 T4.00  -29.06 peak
2 T2157650  49.68 -2.20 47.48 TA00  -26.52 pesk
3 * 9612750 4735 082 48.07 74,00 -2593 peak




% BLUE ASIA

Report No.: BLA-EMC-202007-A5102
Page 18 of68

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]
. MWMWMW
@ 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
MN: 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 4889.250 6033 -5.12 45.21 T4.00 -28.79 peak
2 % T3a21s00 493 -1.35 A7 .96 7400 -26.04 pesk
3 arEs.s00 4651 (.94 4745 7400 -26.55 pesk




% BLUE ASIA

Report No.: BLA-EMC-202007-A5102
Page 19 of68

Radiated Emission Measurement

Fila :BLE Daba #12 Date: 2020077340 HLE Time: IF ' 45203
80D dBeVim
FLL Pat 15 [PE]
i
Bl
FLL W 1 AY )|
50 MW%MW
an
s
E]
F. ]
]
an
T000.000 375 00 1350000 [ Sro0u00 [=he ] BOS0L00 S 1040000 12TS0.00 MHz
Site Polarization: Vertical Temparaiure:
Limit: FCC Part15 (P} Power: Hurmicity: e
EUT: Haylou Wireless Earbuds Digtance: Im
M/M: Haylouw -GTS
Moda: TX-M mode
Maote:
Reading Correct Maeasure- Antenna  Table
Mo, Mk, Freq. Level  Factor  ment  Limit  Ower Height Degree
MHz dBuy a8 dSuvim dBuvim 48 Datector =] degres  Commsnt
1 4885250 50.25 512 45.13 7400 -28.87 paak
2 T321.500 49,94 -1.48 48,45 T4.00 -2554 peak
3 % 9ves.500 4834 0.1 49,25 7400 -2475 peak
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Test channel:Highest

Radiated Emission Measurement

File |\BLE Daka #5 Deate: PO2ONT30 LLEI Time: - °F 4:48:18
B0 e

FOT Pard 15 |PE]
m
=]

on

1000000 FITS00 3350000 452500  SP0000  GEFSOO  BOSOO0 922500 104DOL00 12750, 00 MHz
Site Polarization: Vertical Tomparature:
Limit: FCC Part15 [PK) Power: Humicity: %
EUT: Haylow Wireless Earbuds Distance: 3m
M/N: Haylou -GT5
Made: TX-H mode
Mate:
Reading Correct Measure- Antenna Table

Mo. Mk, Freg. Level  Factor  ment  Limit  Ower Height Degres

MHZ aB oE dBuvim  dBuvim dB Detectr  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 -23.77 peak
3 9918.250 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]

T s e

, M

=

0

"

an

1000000 207500 335000 452500  S/0000  GEVS 00 GOSO.00  G2FS 00 10400.00 12750.00 MMz
Sita Polarization: Morizontal Tomparature:
Limit: FCC Part15 (PK) Power: Hurricity: %
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 4975 -0.52 48.23 7400  -24.77 peak
30 9918250 4804 1.249 49,33 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

4D
M,.-"“"’J e
]
k1 Wh
0
o
-1
B0 40 50 GO F0 00 [Mbiz] 300 400 500 GO0 FO0 4000000
Sile Polarization: Horizontal Tomparature:
Limit: FCC Part15 Class B Power; Hurricity: %
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  Ower Height  Degres
MHZ dBU o dswvim  dBivim 9B Detestor em degree  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
&

531.8635 010 2060 2878 4800 16821 QF
oBR0TEVE 0487 35.44 341 4600 458 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

- ]

. e aull
» wM“‘M gm% MMH

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 4350 -2271 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 46,00 -1630 QF
& * 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 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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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 ata 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
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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TEST DATA

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

it is worse case.
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[TestMode: TX mode]

Test channel:lowest

Radiated Emission M
Fila :BLE Data #1 Dt 20200730 WL Time: I 3:56:06
1000 dBuie
0
e
FLT Part15 (PK)
]
]
FEL Pa 1 .':.'||
sa
™ T SHIRSSI T FOSR T FUMRWIS TS VRVETT SRCUSIRIRT RS ITRY SRSV
]
)
20000 23940 212080 202 2ZMIG0 205700 236640 20 230520 240000 MHz
Site Polarization: Morizontal Temparature:
Limit: FCC Part18 (PK) Power: Humidty. %
EUT: Haylou Wireless Earbuds Distance: 3Im
M/M: Haylou -GTS
Mode: TX-L mode
Nate:
Reading Correct  Measure- Antenna  Table
No. Mk, Freq. Level  Factor ment  Limit  Over Height  Degree
WHzZ = ] dBuvim  dBuvim g8 Defeclor  cm degres  Comment
1 Y 2310.000  56.58 -14.01 4257 T400 -31.43 peak
2 2300.000 5508 -13.682 41.48 7400 -32.54 pesk
Radiated Emission Measuremant
File BLE Data #3 Data; 202007730 LK Time: F°F 35054
1000 dBuim
0
=0
FCC Panif [PE)
b ]
2]

E
)
230000 ZNA4D 212000 23M20 2760 2S/00 29640 FASE0 230520 240L00 MHz
Site Polarization:  Vertical Temparatire:
Limit: FCC Part15 (PK) Power: Hurricity: %
EUT: Haylou Wireless Earbuds Distance: Im
M/N: Haylou -GTS
Mode: TX-L mode
Mate:
Reading Correct  Measure- Antenna  Table
Mo. Mk, Freg. Level  Facter ment  Limit  Over Height  Degree
WHz B [ dBuim  dBuvim  dB  Daecior  om degree  Comment
1 2310000 55.58 -14.30 41.29 7400 -32.71 peak
2 * 2390000 5883 1395 44.74 7400 -29.26 peak
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Average value:

Radiated Emission Measurement

File BLE Data 82 Date: 20207730 LKl Time: [ 35807
WO e
=
FLC Pait1% IPK)
i
&
FLLC Part15 1AY]
'
40
El e i e ==
=
o
ZA0000 ZN940 202000 232N ZMIG0  ZISL.00 264D ZTSED  Zagn.20 20000 MHz
Site P ization: T
Limit: FCGC Part15 (PK) Power; Humidity: %
EUT: Haylow Wireless Earbuds Distance: 3m

M/N: Haylou -GTS
Made: Tx-L mode
Maote:

Reading Correct  Measure- Antenna  Table
No. Mk Freq. Level Factor  ment  Limit  Over Height  Degree
MHZ dBu [ dEuvim  dBIVim 9B Detesior  om degree Gomment
1 % Z30.000 434 -14.01 28.40 54.00  -24.680 AVG
2 2390000 43.00 -13.82 20.38 54,00 -24.82 AVG
Radiated Emission M
Fila {BLE Dsta #4 Diane: 202007730 LK Time: T F 410236
L T
&
FLC Pl 1% IPK]
n |
L]
FLT Part 15 (AV]
s
40
Bl T T e S
F. |
ZN0000 ZNGA0 ZIBE0 2020 2MIG0 205700 ZI6A0 ZWSE0  2385.20 20000 MHz
Sife Polarization:  Vertical Temparature:
Limit: FCC Part15 (PK) Power: Humidity: %
EUT: Haylou Wireless Earbuds Distance: 3m

MIN: Haylou -GT5
Mode: TX-L mode

Mate:
Reading Correct Maasure- Antenna  Table
No. Mk, Freq. Level  Factor ment  Limit  Over Helght  Degree
WHz BN (3] dBuvim dBivim 9B Dewelr  om degres Gomment
1 2310000 4273 -14.30 28.43 54.00 -25.57 AVG
2 % 2390000 4383 -13.95 2088 5400 -2412 AVG
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Test channel:Highest

Peak value:

Radiated Emission Measurement

Fila BLE Data #5 Date: 202007730 I H| Time: | °F 40702
1000 i
50
= 1
FCC Par15 [PK]
)
kL] |
]
i FLC Paitl% |AV)]
'h
=0
]
0
Z470.000 24S0.20  4EZA0  ZABAED 240680  E800 249120 9040 2495060 250000 MHz
Siter Polarization:  Wertical Temparatura:
Limit: FCC Part15 (PR) Power: Humidity: %
EUT: Haylou Wireless Earbuds Distance: 3m

M/M: Haylou -GTS
Maode: TX-H mode

Mate:
Raading Correct  Measure- o Antenna  Table
MNo. Mk, Freq. Level  Factor  ment  Limit  Over Helght  Degres
Wz = o8 gBuMim  dBuVim 0B Detector  cm degree  Comment

1 * 2483500 5485 1350 4145 7400 -32.55 peak
2 2500000 5478 1342 41.36 7400 -32.64 pask

Radiated Emission M
Fila :BLE Data #7 Diane: 202007130 LK) Time: 4 41255
W00 dBim
s0
e
| FLC Pani 5 (PK]
Sl
]
FLC Pal 1% 1AV]
wa |l
B A
" 'rlm...Jp.—.m
30
T
Z4T000 2S00 260240 MBLED  2EGB0 2S00 249120 245040 249560 250000 MHz
Site Polarization:  Horizontal Temparatura:
Limit: FCC Part15 (PK) Power: Huricity: %
EUT: Haylow Wireless Earbuds Distance: 3m
MIN: Haylou -GTS
Moda: TH-H mode
Mate:
Reading Correct  Measure- Antenna  Tabde
MNo. Mk, Freg. Level Factor  ment  Limit  Owver Height Degree
WHZ B [ dBuvim  dBAm 0B Detectr com degree  Comment

1 2483500 5427 131 4116 T4.00 -32.84 paak
2 * 2500000 5589 1302 42.97 7400 -31.03 peak
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Average value:

Radiated Emission Measurement
Fila {BLE Data 86 Data: 20207720 1K Time: [ 40840
1000 dBuVim

FLC Pani5 [PK]

FLL P15 JAV]

30 b A A At e RTINS -

0
70000 MB020 246240 MBAED  MEG00  ME00 29120 9140 249560 250000 MHz

Site Polarization: Wertical Temparaturg:

Limit: FCC Part15 (PK) Power: Humidbye %

EUT: Haylou Wireless Earbuds Distance: m

MM: Haylou -GTS

Mode: TX-H mode

Mate:
Reading Correct  Measure- o Antenna  Table
No. Mk, Freq. Level Factor  ment  Limit  Over Height  Degree
MHZ = (=] dBuvim  dBuvim  dB Detector  om degree  Comment

1 2483500 4183 -13.50 28.38  54.00 -25.61 ANG
2 2500000 4251 -13.42 2900 5400 -24.91 AVG

Radiated Emission Measurement

Fila {BLE Daka 28 Diata: 202007730 1LHI Timee | 4:14:59
000 duie
0
=0
FLT Part15 (P
k]
]
|l FLCC Part15 lAV)]
f
w ||
]
1
ke s e S P
0
70000 MBS0 246240 MEBAED  MOEB0 248900 240120 24340 249560 250000 MHz
Site Polarization: Horizontal Tomparaturs:
Limit: FGC Part15 (PK) Power: Humidte, %
EUT: Haylow Wireless Earbuds Distance: 3m

MN: Haylou -GTS
Maode: TX-H mode

Mote:
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 -23.51 AVG
2 2500000 4265  -13.02 20.63 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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[TestMode: TX mode]; [Line: Nutral]
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Power:AC120V/60Hz
Conducted Emission Measuremant
Fie CE Dl #4 Diate: 2R0TET Time: 153018
BLD  dBN
m
. \\ FOC Claks B Conidwciion|lP)
[l . [ Claxt B ConductionfdVE
il e 1
a0
 f s A
T "'L"'r ‘ﬂ‘;ﬂ-‘*ﬂhr / n
u‘i'
20 h ﬂ- ‘"ﬂ' ‘-"‘WJ 'q"l “ki"k-\.ap.*
o l'\'\l'li
nm
015 000
Sile Temperoure: 26
Limil: FCC Class B Conduclion|QP) Power Humdite:  60%
EUT: Haylou Wiredass Earbuds
MM Haylou-GTS
Mode: BLE mode
Mota:
Reading Comect Measure-
Mo, Mk Freq. Lewvad Factor ment Limit  Over
Wiz By ] B dBuY 1] Delectr  Comment
1 02360 2035 9.85 30.20 62197 -31.97 QP
2 02380 14.06 B.85 24.81 5217 -2 ANG
3 0870 2112 ERE] 3085 5600 -2515 QP
4 - 05740 1589 8,73 2562 4600 2038 AVG
5 1.3860 1578 6.83 25.61 56.00 -30.38 Qap
[ 1.3660 10042 EEE] 2025 4600 -ZATHR ANG
7 22300 1537 .88 2523 5600 3077 QP
B 22300 B.I36 R 1822 4600 27 TR ANG
o TETOD  20ED 0.ag 30.46 6000 -29.54 QP
10 TETOD 9.6 .85 19.54 5000 3048 AVG
11 17.2380  16.64 10.04 2668 BOOO -333F QP
12 17.2360 747 10.04 17.51 5000 -3240 ANVG

Test Result: Pass
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[TestMode: TX mode]; [Line: Line]

Power:AC120V/60Hz
Conducted Emission Measuremant
Fin CE Ot #3 Duale: F0R0TET Time: 152018
BRO  dBuY
m
. \ | FOL Class B Condwciion]@P)
" -----"--_____\_ I i B Conduction|hVE
i I
&0
Ao
| Jr. 'IW""H‘ 1 i
Wil 1?'{
UL wu-wwq If"'ﬁ: n e h
20 Y (o0 II1""‘vul
VJ I III v 1'-. poak
1 s AP
oo
0150 5 (i) 0000
Site Pisage: Temperature: F3
Lirnil: FOC Class B Conduclion{QF) Power. 0%
EUT: Haylou Wiredess Earbuds
BN Haylou-GTS
Mode: BLE mode
Poite:
Reading Coerect  Messure-
Mo, Mk Freq.  Level Factor ment LMt Cver
Wz dBuy ] dBuy dBu 7] Deleclor Comment
1 QAB2D  EFT.ET 0.ag ar.26 6538 -Z2810 QP
2 01620 17.00 6.59 2688 5538 -HAT  ANG
3 05700 2248 R 3222 5600 -ZITE QP
4 - 05700 1824 074 27.948 46.00 <1802 AVG
5 08680 17.75 .84 2758 56.00 -2 QpF
[ 00660 1244 .84 2228 4600 -ZATE  ANG
T 22640 17.30 5.8 2T G600 -Z2ER QP
] 22640 945 a.81 1926 4600 -2674 AVG
a T.EE2D  Z1.ET 0.av 31.54 6000 -Z3.46 QP
10 T.EE2D 1063 .87 20050 5000 <2950 ANG
1 17.5380 1762 10,1 2TE3 BOOD -323T7 QP
12 17.5360 B934 10,1 16,99 5000 -31.01 ANG

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.
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=
E
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=
=
=
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i B 84
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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

ooQ(|ooo

@°0]|ePC

ooo|jooag
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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

ooQ(|ooo

@°0]|ePC

ooo|jooag
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TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details
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Report No.: BLA-EMC-202007-A5102
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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

g0

0

000||oo0
oooljooo

e

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

1 for frequency hopping systems and digital
modulation

5725-5850

BLOCK DIAGRAM OF TEST SETUP

EUT

|:| +i-‘_
L

njn]n]
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el

\

a0

o0oj|oo0
opojjoog

@0




L Report No.: BLA-EMC-202007-A5102
1 BLUE ASIA Page 42 of68

TEST DATA

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

Report No.: BLA-EMC-202007-A5102

Page 43 of68

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

TEST DATA

EUT

oo
ERE:
oo

ooo
oo
f=l=1

N/A
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1%V BLUE ASIA

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

g0

0

000||oo0
oooljooo

e

Pass: Please Refer To Appendix: Appendix1 For Details
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10 APPENDIX
Appendix1
10.1APPENDIXA: DTS BANDWIDTH
Test Result
TestMode Antenna Channel D-{MSHB]W FL[MHZ] FH[MHZz] Limit{MHz] Verdict
z
2402 0.660 2401.684 2402.344 >=0.5 PASS
BLE_1Mbps Antl 2442 0.668 2441.680 2442.348 >=0.5 PASS
2480 0.672 2479.676 2480.348 >=0.5 PASS
2402 1.148 2401.460 2402.608 >=0.5 PASS
BLE_2Mbps Antl 2442 1.120 2441.460 2442.580 >=0.5 PASS
2480 1.124 2479.456 2480.580 >=0.5 PASS
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Test Graphs
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BLE 1Mbps Antl 2402

RL P S0g AC | SENEENT] | ALIGNAUTO [12:03:45 AM Jd21, 2020 Frequency
#Avg Type: RMS 5
enter Freq 2.402000000 Gpl:&W‘ﬂ! _’_\ Trig: Frae Run AT a0 gt G
IFGain:Lowe #Atten: 40 B oETfP PPPPP
r - Auto Tune
Ref Offset 189 dB AMKr3 660 kHZ]
l%gww Ref 30.00 dBm 0.023 dB|
Center Freq
" 2.402000000 GHz,
N
e
StartFreq
2400000000 GHz,
Stop Freq
2.404000000 GHz
Center 2.402000 GHz Span 4.000 MHz CF Step
|#Res BW 100 kHz #VBW 300 kHz 400.000 kHz
I Auto Man
2401684 GHz 4668 dBm
f 2.402 024 GHz 1.377 dBm
() 660 kHz (4)  0023dB Freq Offset
0Hz
8
usa sTATUS
BLE_1Mbps Antl 2442
RL P E T ENEE-INT] | AUIGNAITO _|1206:57 AMLI21, Frequency
#Avg Type: RMS TRACE] :
enter Freq 2.442000000 Gpl:z I P—— e a0 o 5
IFGain:Low #Atten: 40 48 e FERRE
r - Auto Tune
Ref Offset 192 dB AMKr3 668 kHZ]
l%gww Ref 30.00 dBm 0.058 dB|
Center Freq

2.442000000 GHz|

StartFreq

2.440000000 GHz|

StopFreq

2.444000000 GHz|

Center 2.442000 GHz Span 4.000 MHz CFStep
|#Res BW 100 kHz #VBW 300 kHz 400,000 kHz,
Auto Man
1 2.441 680 GHz -4.505 dBm
2 f 2.442 028 GHz 1.742 dBm
a1 () 668 kHz (A) 0.058 dB Freq Offset
4 0Hz
5
6
7
8
9
10
" a
< »
sc p—
BLE 1Mbps Antl 2480

STATUS,

Agilent Spectrum Analyzer - 5
AL R E T | SENEENT] | ALIGNAUTO |12:09:37 AM Jd21, 2020 Frequency
BAvg Type: RMS o AEERET
enter Freq 2.480000000 Gp':E Trig: Fres Run e o0 " ! &
IFGainiL ##tten: 40 dB verlP FPPPF
r - Auto Tune
Ref Offset 182 4B AMKr3 672 kHz]
10 gevdiv__Ref 30.00 dBm 0.047 dB
Center Freq
0 2.480000000 GHz|
Tt . |
StartFreq
2.478000000 GHz|
Stop Freq
2.482000000 GHz
Center 2480000 GHz Span 4.000 MHz CFStep
|#Res BW 100 kHz #VBW 300 kHz 400.000 kHz
Auto Man
N 2.479 676 GHz -4.904 dBm
2 N f 2.480 032 GHz 1333 dBm
a1 () 672kHz (A) 0047 dB Freq Offset
4 0Hz
6
7
8
9
10
1 v
< s
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L
[Center Freq 2.402000000 GHz
PHO: Wide ——

BLE 2Mbps Antl 2402

IF!

Frequency

G
i o
Auto Tune|

10 dBidiv
Log

Ref Offset 1.89 dB

AMKr3 1.148 MHz|
0.031 dB|

Ref 30.00 dBm

Center Freq
2.402000000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.404000000 GHz

Center 2.402000 GHz Span 4.000 MHz CF Step|
|#Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts) 400.000 kHz|
I S e M ) T T ~ |2 Man
N f 2.401 460 GHz 4596 dBm
2 N f 2.402 028 GHz 1.467 dBm
a1 [ 1148 MHz (A}~ 0.031dB FreqOffset
4F f 2.402 000 GHz 0810 dBm O M
]
7
]
9
10
" v
< >
usa STATUS:
BLE_2Mbps Antl 2442

Frequency

r T Auto Tune
Ref Offset 182 4B AMKr3 1.120 MHZ]
10 gevdiv__Ref 30.00 dBm -0.059 dB
Center Freq
(\ 2.442000000 GHz|
C‘ s ¢
StartFreq
2.440000000 GHz
StopFreq
2.444000000 GHz|
Center 2.442000 GHz Span 4.000 MHz CF step)
|#Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts) 400000 kiz
[ FiicTon T ACTomwiorH] o Man
N f 2.441 460 GHz -4.465 dBm
2 N f 2442024 GHz 1.636 dBm
a1 () 1120 MHz (&) 0.069 dB FreqOffset
4 0Hz
5
6
7
8
s
10
" a
¢ 5
s —
BLE 2Mbps Antl 2480

Agilent Spectrum Analyzer - Swept SA
Jou " F L aF Dp A | SENGENT T ALGNATO |0mioE: a2 PM 22, 200 Frequency
) g Tpe: S ] =72
enter Freq 24B0000000GHz | . o = faimeske o 7
IFGain:Low  #Atten: 40 d8 wE|FFPRER
et Offost1 92,08 ANIKr3 1.124 MHZ Auto Tune
10 desciv__Ref 30.00 dBm 0.030 dB
og
Center Freq
TAY 2.480000000 GHz|
v
Q - ]
StartFreq
2478000000 GHz
Stop Freq
2482000000 GHz
Center 2.480000 GHz Span 4.000 MHz CF Step
|#Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts) 400000 kiiz
I — I N R e - | Man
N f 2478 466 GHz 4833dBm
2 N f 2.480 044 GHz 1.312 dBm
a1 () 1124 MHz (&) 0030 dB FreqOffset
k2

STATUS,
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10.2APPENDIXB: OCCUPIED CHANNEL BANDWIDTH

Test Result

TestMode Antenna | Channel OCB [MHz] FL[MHZ] FH[MHZ] Limit[MHz] Verdict
2402 1.0240 2401.508 2402.532 PASS

BLE_1Mbps Antl 2442 1.0254 2441.508 2442.533 PASS
2480 1.0258 2479.507 2480.533 PASS
2402 2.0475 2401.013 2403.061 PASS

BLE_2Mbps Antl 2442 2.0502 2441.011 2443.061 PASS
2480 2.0497 2479.009 2481.059 PASS
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Test Graphs
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BLE_1Mbps_Antl 2402

Agilent Spectrum Analyze

RL AF AC SENEE-INT| | ALIGNAUTO |12:04:07 AM 1421, 2020 Frequency
[= Freq: 2.402000000 GH: Radio Std: N
enter Freq 2.402000000 GHz | Sortarfres:2 e e e St Nene
#IF Gain:Low #Arten: 40 dB Radio Device: BTS
Mkr1 2.402028 GHZ]
Ref Offset 1.89 dB
‘0didi Ref 30.00 dBm 0.57885 dBm
og
Center Freq
‘ 2402000000 GHz|
Center 2.402 GHz Span 4 MHz CFstep
es BIW 43 kHz #VBW 150 kHz #Sweep 100 ms Phyienid
Auto Man|
Occupled Bandwidth Total Power 8.58 dBm
1.0240 MHz FreqOffset
Transmit Freq Error 20.324 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1,258 MHz x dB -26.00 dB

msc:

STATUS,

BLE 1Mbps Antl 2442

0000 GHz
‘AvglHold: 1001100

Frequency

msc:

#IFGain:Low Radio Device: BTS
Mkr1 2.442028 GHZ]
Ref Offset1.92 dB
‘0didiy Ref 30.00 dBm 0.93041 dBm
og
Center Freq
‘ 2442000000 GHz|
Center 2.442 GHz Span 4 MHz CFstep
es BIW 43 kHz #VBW 150 kHz #Sweep 100 ms Phyienid
Auto Man|
Occupled Bandwidth Total Power 8.90 dBm
1.0254 MHz FreqOffset
Transmit Freq Error 20.527 kHz OBW Power 99.00 % 0Hg
x dB Bandwidth 1,257 MHz x dB -26.00 dB

STATUS,

BLE_1Mbps Antl 2480

ALIGN AUTO

[12:09:55 AM 2421, 2020

msc:

BHz Radio Std: None Frequency
AvglHold: 1001100
#IFGain:Low Radio Device: BTS
Mkr1 2.480036 GHZ]
Ref Offset1.92 dB
‘0didiy Ref 30.00 dBm 0.43459 dBm
og
Center Freq
‘ 2480000000 GHz|
Center 2.48 GHz Span 4 MHz CFstep
es BIW 43 kHz #VBW 150 kHz #Sweep 100 ms Phyienid
Auto Man|
Occupled Bandwidth Total Power 8.51 dBm
1.0258 MHz FreqOffset
Transmit Freq Error 20.380 kHz OBW Power 99.00 % 0Hg
x dB Bandwidth 1,259 MHz x dB -26.00 dB

STATUS,
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BLE_2Mbps _Antl 2402

EEE T ALIGNAITO |08:20: 11 PM Miz2, 2020
Center Fraq: 2.402000000 GHz Radio 5td: None Frequency
= Trig:Free Run ‘AvglHold: 1001100
#FGaindlow  FAMten; 40 48 Radio Device: BTS
Mkr1 2.401988 GHz|
Ref Offset 1.89 dB
‘0daidiy Ref 30.00 dBm -1.0061 dBm
og
Center Freq
‘ 2.402000000 GHz
Center 2,402 GHz Span 4 MHz CFStep
es BW 43 kHz #VBW 150 kHz #Sweep 100 ms 400,000 kHz|
Auto Man
Occupled Bandwidth Total Power 8.35 dBm
2.0475 MHz Freqotteet
Transmit Freq Error 37.127 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2.474 MHz x dB -26.00 dB
usa STATUS:

BLE 2Mbps Antl 2442

c Freq: 2442000000 GHz Frequency
== un ‘AvglHold: 100100
HFGainLow  HAtten: 40 dB Radio Device: 8TS
Mkr1 2.441988 GHz|
Ref Offset 1.92 dB
‘0daii Ref 30.00 dBm -0.80181 dBm
og
Center Freq
4 - 2442000000 GHz
Center 2.442 GHz Span 4 MHz CFStep
es BW 43 kHz #VBW 150 kHz #Sweep 100 ms 400,000 kH2|
Auto Man
Occupled Bandwidth Total Power 8.48 dBm
2.0502 MHz Freqoren
Transmit Freq Error 36.167 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2.478 MHz x dB -26.00 dB

msc:

STATUS,

BLE_2Mbps Antl 2480

INT|
Freq: 2.480000000 GH:

ALIGNAUTO

103:28:54 Pt Juizz, 2020

msc:

2 Radio Std: None Frequency
‘AvglHold: 100100
#IF GainiLow Radio Device: 8TS
Mkr1 2.479984 GHz|
Ref Offset 1.92 dB
10 dBtdiv Ref 30.00 dBm -1.4099 dBm
og
Center Freq
s 2480000000 GHz
Center 2.48 GHz Span 4 MHz CF Step
es BW 43 kHz #VBW 150 kHz #Sweep 100 ms| 400.000 kHz|
Auto Man
Occupled Bandwidth Total Power 8.31dBm
2.0497 MHz p—
Transmit Freq Error 34.159 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2.483 MHz x dB -26.00 dB

STATUS,
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Test Result
TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 1.54 <=30 PASS
BLE_1Mbps Antl 2442 1.89 <=30 PASS
2480 1.54 <=30 PASS
2402 1.62 <=30 PASS
BLE_2Mbps Antl 2442 1.84 <=30 PASS
2480 1.58 <=30 PASS
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Test Graphs

BLE_1Mbps Antl 2402

EL Ay 1 sensemT] ALGNAUTO | 12:04:13 AM 421,

F SFES
a : Frequency
#Avg Type: RMS
enter Freq 2.402000000 G'!-E: - _’_\ Trig:Fras Fun AT a0 w
IFGain:Lov #Atten: 40 dB v PRPEF
Ref Offset 1.69 dB. MKr1 2.402 000 GHz Auta Tune
10 dBidiv Ref 30.00 dBm 1.536 dBm
og
Center Freq
2.402000000 GHz
’ StartFreq
- - 2399000000 GHz
StopFreq
2.405000000 GHz
CF Step|
600.000 kHz,
Auto Man
Freq Offset
0Hz
‘Center 2.402000 GHz Span 6.000 MHz
[#Res BW 2.0 MHz #VEW 6.0 MHz Sweep 1.000 ms (1001 pts)
usa STATUS:
BLE_1Mbps Antl 2442
RL .zr SDQ AT | sENEENT| | ALIGNAUTO |12:.07:25 AM X 21, 2020 Frequency
#Avg Type: RMS TRACE] :
enter Freq 2.442000000 G'!-.l.zu: — _._\ Trig:Fras Fun T a0 o
IFGain:Low #Atten: 40 48 e EEREE
Ref Ofset 1.62 dB. MKr1 2.441 952 GHz Auta Tune
10 dBidiv Ref 30.00 dBm 1.888 dBm
og
Center Freq
2.442000000 GHz
$ StartFreq
- - 2.439000000 GHz
StopFreq
2.445000000 GHz
CF Step|
600.000 kHz,
Auto Man
Freq Offset
0Hz
‘Center 2.442000 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts!
usa STATUS:
BLE_1Mbps _Antl 2480

Agilent Spectrum Analyzer - Swept SA

- = - T SesE ] 1 ALIGNAUTO [ 12:10:04 AM X 21, 2020 Frequency
enter Freq 2.480000000 GHz #hug Typs: RMS = ERREY:
PHO-Fast —5— Trig: Free Run Avg|Hold: 100/100 T R
wr

IFGain:Low #Atten: 40 dB

MKr1 2.479 970 GHz Auto Tune
Ref Offset 192 dB
‘L%guamw Ref 30.00 dBm 1.543 dBm

Center Freq
2.480000000 GHz

) StartFreq
! 2.4TT000000 GHz

Stop Freq
2.483000000 GHz

CF Step
600.000 kHz|
Auto Man

Freq Offset
0Hz

[Center 2.480000 GHz Span 6.000 MHz
[#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts))

msc: STATUS,
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BLE_2Mbps _Antl 2402

Agilent Spectrum Analyzer - Swept SA

G RF ET | SEMSEINT 1 ALIGNAJTO  [08:20:17 PM Jul22, 2020 Frequency
) #heg Type: RIS e~ 55
Sl G;-.I.zm Fas == Trig:Fres Run AvglHold: 1001100 i "
IFGain:Low #Atten: 40 48 e EERRE
Ref Offset 1.69 dB. MKr1 2.401 946 GHz Auta Tune
10 dBidiv Ref 30.00 dBm 1.624 dBm
og
Center Freq
2.402000000 GHz
. StartFreq
L J 2.399000000 GHz
Stop Freq
2.405000000 GHz
CF Step|
600.000 kHz,
Auto Man
Freq Offset
OHz
‘Center 2.402000 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts!
usa STATUS:

BLE 2Mbps Antl 2442

[Center Freq 2.442000000 GHz Frequency
PNO: Fast
IF |
Auto Tune
Ref Offset 162 dB Mkr1 2.441 490 GHZ
10 dBidiv Ref 30.00 dBm 1.836 dBm|
og
Center Freq
2.442000000 GHz|
’ StartFreq
1 { 2.439000000 GHz|
Stop Freq
2.445000000 GHz
CF Step
600.000 kHz|
Auto Man|
Freq Offset
0 Hz|
Center 2442000 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts),
sc s,

BLE_2Mbps Antl 2480

Agilent Spectrum Analyzer - Swept SA

o R RF oQ AC | SEMSE:NT] ALIGNAUTO |08:29:01 PM W22, 2020 Frequency

. v Type: RMS o SEERET
enter Freq 2.480000000GHz ] . shvg TipecBlS = B
IFGaindlow  #Atten:40 48 verlP FRPRPF

Ref Offset 192 B Mkr1 2.479 628 GHZ Auto Tune
10 dBidiv Ref 30.00 dBm 1.582 dBm

og

Center Freq

2.480000000 GHz|

‘ StartFreq

L | 2477000000 GHz|

Stop Freq

2.483000000 GHz|

CF Step|

600.000 kHz

Auto Man

Freq Offset

0 Hz
‘Center 2.480000 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts!

msc: STATUS,




L Report No.: BLA-EMC-202007-A5102
1 BLUE ASIA Page 54 of68

10.4APPENDIXD: MAXIMUM POWER SPECTRAL DENSITY

Test Result
TestMode Antenna Channel Result{dBm/3-100kHz] Limit[dBm/3kHz] Verdict
2402 -8.85 <=8 PASS
BLE_1Mbps Antl 2442 -8.4 <=8 PASS
2480 -8.03 <=8 PASS
2402 -9.62 <=8 PASS
BLE_2Mbps Antl 2442 9.5 <=8 PASS
2480 -10.16 <=8 PASS
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Test Graphs

BLE_1Mbps Antl 2402

EL Ay 1 sensemT] ALGNATO | 12:04:33 AM 421,

P D0 i
a : Frequency
#Avg Type: RMS
enter Freq 2.402000000 Gpl:& e _’_\ Trig:Fras Fun AT a0 "
IFGain:Love #Atten: 30 dB v PRPEF
Ref Offset 1.69 dB. MKr1 2.402 037 56 GHz Auta Tune
10 dBidiv Ref 21.89 dBm -8.849 dBm
og
Center Freq
2.402000000 GHz
StartFreq
L ] ! | | 2.401340000 GHz
B Stop Freq
2.402660000 GHz
CF Step|
132000 kHz,
Auto Man
Freq Offset
OHz
‘Center 2.4020000 GHz Span 1.320 MHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 102.0 ms (30000 pts]
usa STATUS:
BLE_1Mbps Antl 2442
RL .zr SDQ AT | sENEENT| | ALIGNAUTO |12:07:45 AM X 21, 2020 Frequency
#Avg Type: RMS TRACE 3
enter Freq 2.442000000 Gpl:‘i - _._\ Trig:Fras Fun T a0 gt
IFGain:Low #Atten: 30 48 e EEREE
Ref Offsot 162 dB MKr1 2.441 916 34 GHZ Auto Tune
10 dBidiv Ref 21.92 dBm -8.397 dBm
og
Center Freq
2.442000000 GHz
StartFreq
¢ ! | | 2.441332000 GHz
{ | | | I StopFreq
2.442668000 GHz
CF Step|
133,600 kHz,
Auto Man
Freq Offset
OHz
[Center 2.4420000 GHz Span 1.336 MHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 102.0 ms (30000 pts]
usa STATUS:
BLE_1Mbps _Antl 2480
Agilent Spectrum Analyzer - Swept SA
AL AF AC | sENEENT| | ALIGNADTO |12:10:24 AM X 21, 2020 Frequency
5 . #Avg Type: RMS TRACE B
Center Freq 2.480000000 GHz | Gp':.i e Trig: FreaRun Au:fn Typ: RS ,. ‘aﬁ
IFGain:Low #Atten: 30 48 e EERRE
Ref Ofset 1.62 dB. MKr1 2.479 868 62 GHz Auta Tune
10 dBidiv Ref 21.92 dBm -8.034 dBm
og
Center Freq
2.480000000 GHz
StartFreq
¢ ! | | 2.479328000 GHz
|
| StopFreq
2.480672000 GHz
CF Step|
134.400 kHz,
Auto Man
Freq Offset
OHz
[Center 2.4800000 GHz Span 1.344 MHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 102.0 ms (30000 pts]
usa STATUS:
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BLE_2Mbps _Antl 2402

Agilent Spectrum Analyzer - Swept SA

G RF ET | SEMSEINT 1 ALIGNAUTO  [08:22:28 PM Jul22, 2020 Frequency

. 2Avg Type: RMS TRAGE[Z 345 &
ET e e B SRV GJ:E Wide == Trig: Free Run AvglHold: 1001100 ™ | .
IFGaind #Atten: 30 dB e EERRE

Ref Offset 169 dB MKr1 2.401 994 91 GHzZ Auto Tune
10 dBidiv Ref 21.89 dBm -9.623 dBm|

og

Center Freq

2.402000000 GHz|

StartFreq

¢ 2400862000 GHz

! |

Stop Freq

2.403148000 GHz

CF Step

229,600 kHz|

Auto Man

Freq Offset

0 Hz|
Center 2.402000 GHz Span 2.296 MHz
[#Res BW 10 kHz #VBW 30 kHz #Sweep 102.0 ms (30000 pts)

msc: STATUS,

BLE 2Mbps Antl 2442

Frequency

IF!

MKr1 2.441 892 27 GHz Auto Tune
Ref Offset 192 dB
‘L%guamw Ref 21.92 dBm -9.501 dBm

Center Freq
2.442000000 GHz

StartFreq
¢ 2440880000 GHz

Stop Freq
p 2.443120000 GHz

CF Step
224,000 kHz|
Auto Man

Freq Offset
0 Hz|

[Center 2.442000 GHz Span 2.240 MHz
[#Res BW 10 kHz #VBW 30 kHz #Sweep 102.0 ms (30000 pts]

msc: STATUS,

BLE_2Mbps Antl 2480

Agilent Spectrum Analyzer - Swept SA

Jou " F L RF 00 A | SENEE:INT PLIGNAITD |08:29:20 PM 122, 2020 Frequency

Center Freq 2.480000000GHz | __ vg Type: RMS TRecE[ 58
enter Freq 2.480000000 Gpl:; T Trig:Fres Run e 00 i [3
1FGain:Low #Atten: 30 d8 wFFPRER

Ref Ofset 1.62 dB. MKr1 2.480 006 03 GHz Auta Tune
10 dBidiv Ref 21.92 dBm -10.156 dBm

og

Center Freq

2480000000 GHz

StartFreq

$ 2478876000 GHz

[ | Stop Freq

2481124000 GHz

CF Step!

224800 kHz,

Auto Man

Freq Offset

0Hz
‘Center 2.480000 GHz Span 2.248 MHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 102.0 ms (30000 pts]

msc: STATUS,
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10.5APPENDIXE:BAND EDGE MEASUREMENTS

Report No.: BLA-EMC-202007-A5102
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Test Result

TestMode Antenna ChName Channel RefLevel[dBm] Result[dBm] Limit[dBm] Verdict
S T 7 e s B S~
BLE 2Mps | AN | igh | 4m0 I 2566 | an7e | e
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Test Graphs
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BLE 1Mbps Antl Low 2402

AL RF S0g A ENEE-INT| | ALIGNAJTO __|12:05:15 AM 1421, 2020 Frequency
#Avg Typa: RMS 5
enter Freq 2357500000 6Hz ] v TypecAWre = ;
IFGain-Low #Atten: 30 dB TP PRPER
- Auto Tune
Ref Offset 189 4B Wkrs 2.387 465 GH2
10 gevdiv__Ref 20.00 dBm -55.372 dBm,
o Center Freq
21| 2352600000 GHz
StartFreq
2.300000000 GHz,
P
b4
) _ .20 StopFreq
2.405000000 GHz|
Start 2.30000 GHz Stop 2.40500 GHz CFStep
es BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts) 10.500000 MHz
B Jreclsal < F Auto Man
1N f 2.402 270 GHz 1.134 dBm
2 N f 2400000 GHz 53005 dBm
3N f 2390000 GHz 58259 dBm Freq Offset
4 N f 2310000GHz 58523 dBm o Hz
|»s n f 2387465GHz  55372dBm
6
7
8
9
10
1 v
< s
usc staTus
BLE 1Mbps Antl High 2480
AL RF E T | SENEENT] | AUIGNAITO _[12:11:07 AMLI21, Frequency
#Avg Typa: RMS TRACE 3
enter Freq 2510000000Hz 1\ =t ime e z ‘ﬁ(
IFGainiLow  #Atten:30 dB verP FRPPF
5 ED - Auto Tune
Ref Offset1.92 dB Mkr4 L,E‘LE'? 44 GHz|
10 gevdiv__Ref 20.00 dBm -54.799 dBm
6] Center Freq
2510000000 GHz|
StartFreq
2.470000000 GHz|
& 3l
} ¢ ! ¢ Stop Freq
2550000000 GHz
Start 2.47000 GHz Stop 2.55000 GHz CFStep
es BW 100 kHz #VBW 300 kHz 8.000000 MHz
Auto Man
N
N f 248350GHz 53828 dBm
N f 250000GHz  -58.449 dBm Freq Offset
N f 252544GHz 54799 dBm o Hz
_@
staTus
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BLE 2Mbps Antl Low 2402

TRAG Frequency
‘AvuglHold: 3007300 n
e
Auto Tune
et Offeat 189 a5 MKr5 2.362 160 GHZ]
10 gevdiv__Ref 20.00 dBm -55.867 dBm,
" CenterFreq
|| 2352500000 GHz
! StartFreq
¥ 2:300000000 GHz
¢ 0
0 S StopFreq
2.405000000 GHz
Start 2.30000 GHz Stop 240500 GHz CF Step
es BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts) 10.500000 MHz
[ wooe] vecfect o« [ v ] T Auto Man
1N f 2.402 060 GHz 1.251 dBm
2 N f 2400000GHz 31614 dBm
3 N f 2.390 000 GHz 264 dBm Freq Offset
iNf 2310000GHz 59000 dBim o Ha
-G N f 2.362 160 GHz 56,867 dBm
7
8
9
10
" v
< »

STATUS,

msc:

BLE 2Mbps Antl High 2480

Frequency
Auto Tune
et Ofsct 152 4B Mkra 2,549 04 GHzZ]
1o giciv__Ref 20.00 dBm -55.664 dBm
0y Center Freq
T X 2510000000 GHz|
StartFreq
i 2470000000 GHz
A2l 3l
W Y ’ Stop Freq
2550000000 GHz
Start 2.47000 GHz Stop 2.55000 GHz cFstep
es BW 100 kHz #VBW 300 kHz #Sweep 100.0ms (1001 pts) | 8000000 M
A S N RS v - | Man
N f 248008 GHz 1.249 dBm
N f 248360 GHz £4.936 dBm
NoT 250000GHz 57414 dBm Freq Offset
NoT 284904GHz 55664 dBm o

STATUS,
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10.6 APPENDIXF:CONDUCTED SPURIOUS EMISSION

Report No.: BLA-EMC-202007-A5102

Page 60 of68

Test Result
TestMode | Antenna | Channel F"’iﬁﬂﬁ']‘ge Rgg‘;"]e' Result[dBm] | Limitj|dBm] | Verdict
Reference 0.43 0.43 PASS
2402 30~1000 30~1000 -67.991 <=-19.571 PASS
1000~26500 1000~26500 -53.534 <=-19.571 PASS
Reference 1.12 1.12 PASS
BLE_1Mbps Antl 2442 30~1000 30~1000 -68.161 <=-18.881 PASS
1000~26500 1000~26500 -53.148 <=-18.881 PASS
Reference 1.13 1.13 --- PASS
2480 30~1000 30~1000 -67.883 <=-18.868 PASS
1000~26500 1000~26500 -53.241 <=-18.868 PASS
Reference 0.14 0.14 PASS
2402 30~1000 30~1000 -67.306 <=-19.856 PASS
1000~26500 1000~26500 -53.562 <=-19.856 PASS
Reference 0.73 0.73 PASS
BLE_2Mbps Antl 2442 30~1000 30~1000 -66.461 <=-19.268 PASS
1000~26500 1000~26500 -53.667 <=-19.268 PASS
Reference 1.12 1.12 PASS
2480 30~1000 30~1000 -67.12 <=-18.881 PASS
1000~26500 1000~26500 -53.689 <=-18.881 PASS
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Test Graphs
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BLE_1Mbps _Antl 2402_0~Reference

Rl P ENSE-INT] ALIGNAUTO |12/05:22 AM 121, 2020

=00 A 1 . — Frequency
#Avg Type: RMS TRACE|
onter Froq 2.4020000006Hz ] Ty Typec e s IEERER:
IFGain:Low #Atten: 30 dB v PRPEF
Auto Tune|
Mkr1 2.402 267 GHz|
Ref Offset 189 dB
[0geidlv_Ref 21.89 dBm 0.429 dBm
og
Center Freq
2.402000000 GHz|
StartFreq
2.400500000 GHz
Stop Freq
2.403500000 GHz
CF Step|
300.000 kHz|
Auto Man
Freq Offset
0Hz
Center 2.402000 GHz Span 3.000 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 plsﬂ
s —
BLE_1Mbps Antl 2402 30~1000
RL A Do AC ENSE-INT| | ALIGNAUTO |12:05:31 AM Li21, 2020 Frequency
#Avg Type: RMS TRACE| 3
enter Freq 515.000000 Mprm: — _._\ Trig: Frae Run N:InH Type; A i ©
IFGainiLow  #Atten:20 dB verfF FPPPF
- Auto Tune|
Mkr1 721.48 MHz|
Ref Offset 189 dB
[0geidl_ Ref 11.89 dBm -67.991 dBm
og
Center Freq
516.000000 MHz|
StartFreq
- 30.000000 MHz,
StopFreq
1.000000000 GHz
CF Step|
97.000000 MHz|
Auto Man
’ Freq Offset
| ] 0Hz
Y
Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)

msc: STATUS,

BLE_1Mbps Antl 2402 1000~26500

Agilent Spectrum Analyzer - Swept SA

ENSE-INT| | ALIGNAUTO |12:06:14 AM X 21, 2020 Frequency
#Avg Type: RMS WA e
PN Fasr == Trig: Fres Run AvglHold: 10H0 s v
IFGain:Low #Atten: 20 dB e EERRE
Auto Tune,
Ref Offsot 169 dB MKr1 26.452 40 GHZ
10 dBidiv Ref 11.89 dBm -53.534 dBm
og
Center Freq
13.750000000 GHz,
StartFreq
_|| 1.000000000 GHz
Stop Freq
26.500000000 GHz,
CFStep
‘ 2550000000 GHz
Auto Man
i
g Freq Offset
0Hz
Start 1.00 GHz Stop 26.50 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts)

msc: STATUS,

BLE_1Mbps _Antl 2442 0O~Reference
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g Type: RM:
AvglHold: 1001100

Page 62 of68

Frequency

Ref Offset 1.92 dB
LD deidiv - Ref 21.92 dBm
og

Mkr1 2.442 045 GHZ| Auto Tune
1.119 dBm

Center Freq
2.442000000 GHz

StartFreq
2.440500000 GHz

Stop Freq
2.443500000 GHz

CF Step
300.000 kHz|
Auto Man

Freq Offset
0Hz

[Center 2.442000 GHz
[#Res BW 100 kHz

Span 3.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts))

msc:

STATUS,

BLE 1Mbps Antl 2442 30~1000

Frequency

vg Typ
AvglHold: 10H0

G
i o

Ref Offset 1.92 dB
LD deidiv - Ref 11.92 dBm
og

Mkr1 787.47 MHZ Auto Tune
-68.161 dBm

Center Freq
§16.000000 MHz,

StartFreq
30.000000 MHz

Stop Freq
1000000000 GHz

CF Step
97.000000 MHz|
Auto Man

Freq Offset
0Hz

Start 30.0 MHz
[#Res BW 100 kHz

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts]

msc:

STATUS,

BLE_1Mbps Antl 2442 1000~26500

[1208:42 M )4 21, 2020

| SEMSEANT ALIGNAUTO

#Avg Type: RMS m(e"—r : Frequency
PNO: Fasi == Trig: Fres Run AvgiHerd: 1010 i T
IFGainiLow  #Atten:20 dB verlP FRPRPF
Auto Tune
Mkr1 26.466 00 GHz|
Ref Offset 1.92 dB
[0geidlv_Ref 11.92dBm -53.148 dBm
og
Center Freq
13.760000000 GHz
StartFreq
1.000000000 GHz,
Stop Freq
26,500000000 GHz
CFStep
‘ 2550000000 GHz
Auto Man
" Freq Offset
0 Hz
Start 1.00 GHz Stop 26.50 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts]
usc —
BLE_1Mbps _Antl 2480_O~Reference
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[Center Freq 2.480000000 GHz = Frequency
PN fide —»— ’ ‘p
1F #Atten: 30 d8 DET
Auto Tune|
Ref Ofset 1.62 dB. MKr1 2.480 027 GHzZ
1 dmidiv Ref 21.92 dBm 1.132 dBm
og
Center Freq
2.480000000 GHz|
StartFreq
2.478500000 GHz
Stop Freq
2481500000 GHz
CF Step|
300.000 kHz|
Auto Man
Freq Offset
0Hz
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
s —

BLE 1Mbps Antl 2480 30~1000

T AlGNAUTO
#Avg Type: RMS

| SEMSE:INT
TRACE]

RL
enter Freq 515.000000 MHz = Frequency
IFpGllll. ow Dﬂ‘p FRPEE
" Auto Tune|
Mkr1 757.47 MHz|
Ref Offset 1.92 dB
19 gBraiv Ref 11.92 dBm -67.883 dBm
Center Freq
516.000000 MHz|
StartFreq
30.000000 MHz
StopFreq
1.000000000 GHz|
CF Step
97.000000 MHz|
Auto Man
. Freq Offset
0Hz
w
Start 30.0 MHz Stop 1.0000 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts
= s
BLE_1Mbps_Antl 2480 1000~26500

1121204 M 1 21, 2020

T5e Frequency

PN Fasr == Trig: Fres Run AvglHold: 10H0

-
IFGain:Low #Atten: 20 dB DET|

sy

of Offset 1.92 dB

R
10 deidiv - Ref 11.92 dBm
Log

Mkr1 26.409 05 GHz
-53.241

Auto Tune|
dBm

Center Freq
13.750000000 GHz,

StartFreq
1.000000000 GHz

Stop Freq
26.500000000 GHz,

CF Step
2560000000 GHz|
Auto Man

T

Freq Offset
0 Hz

Start 1.00 GHz
[#Res BW 100 kHz #VBW 300 kHz

Stop 26.50 GHz
Sweep 2.438 5 (30001 pts

msc: STATUS,
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IF!

BLE 2Mbps Antl 2402 O~Reference

Frequency

#Avg Type: RMS
AvglHold: 1001100

G
i o

Ref Offset 1.89 dB

10 deidiv Ref 21.89 dBm
Log

Mkr1 2.401 994 GHz|
0.144 dBm

Auto Tune|

2.402000000 GHz|

Center Freq

2.400500000 GHz|

StartFreq

2.403500000 GHz|

Stop Freq

Auto

CF Step
300.000 kHz|
Man

Freq Offset
0 Hz|

[Center 2.402000 GHz
[#Res BW 100 kHz

#VBW 300 kHz

Span 3.000 MHz

Sweep 1.000 ms (1001 pts)

msc:

STATUS,

<= Trig:Frae Run
#Atten: 20 dB

BLE 2Mbps Antl 2402 30~1000

#Avg Type: RMS

Frequency

AvglHold: 10H0 b
T FRRFF

Ref Offset 1.89 dB

10 deidiv - Ref 11.89 dBm
Log

Mkr1 848.20 MHz|
-67.306 dBm

Auto Tune|

515.000000 MHz|

Center Freq

30.000000 MHz

StartFreq

1.000000000 GHz|

Stop Freq

Auto

97.000000 MHz|

CF Step

Man|

Freq Offset
0 Hz|

Start 30.0 MHz
[#Res BW 100 kHz

#VBW 300 kHz

Stop 1.0000 GHz
Sweep 94.00 ms (30001 pts)

msc:

STATUS,

| SEMSEANT

2402 1000~26500

ALIGNAUTO |08:24:08PM Jui22, 2020

#Avg Type: RMS TRACE[ - 356 Frequency
o " -

TR | Mimeswne T
Auto Tune,

Mkr1 26.422 65 GHz|

Ref Offset 1.89 dB
10 dBidiv Ref 11.89 dBm -53.562 dBm
og
Center Freq
13.750000000 GHz,
StartFreq
1.000000000 GHz
Stop Freq
26.500000000 GHz,
CF Step!
‘ 2550000000 GHz
Auto Man
|

Freq Offset
! OHz

Start 1.00 GHz Stop 26.50 GHz

[#Res BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts]

msc:

STATUS,

BLE_2Mbps _Antl

2442 0~Reference
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Frequency

g Type: RM:
AvglHold: 1001100

Ref Offset 1.92 dB
LD deidiv - Ref 21.92 dBm
og

Mkr1 2.442 000 GHZ| Auto Tune
0.732 dBm

Center Freq
2.442000000 GHz

StartFreq
2.440500000 GHz

Stop Freq
2.443500000 GHz

CF Step
300.000 kHz|
Auto Man

Freq Offset
0Hz

[Center 2.442000 GHz
[#Res BW 100 kHz #VBW 300 kHz

Span 3.000 MHz
Sweep 1.000 ms (1001 pts)

msc:

STATUS,

BLE 2Mbps Antl 2442 30~1000

Frequency

vg Typ
AvglHold: 10H0 b
e

P

Ref Offset 1.92 dB
LD deidiv - Ref 11.92 dBm
og

MKr1 855.79 MHzZ Auto Tune
-66.461 dBm

Center Freq
§16.000000 MHz,

StartFreq
30.000000 MHz

Stop Freq
1000000000 GHz

CF Step
97.000000 MHz|
Auto Man

Freq Offset
0Hz

Start 30.0 MHz
[#Res BW 100 kHz #VBW 300 kHz

Stop 1.0000 GHz
Sweep 94.00 ms (30001 pts)

msc:

STATUS,

| SEMSEANT

BLE_2Mbps Antl 2442 1000~26500

ALIGNAUTO |0B:2601 PM W22, 2020

[#Res BW 100 kHz #VBW 300 kHz

#Avg Type: RMS rme[—a e Frequency
PN Fasr == Trig: Fres Run AvglHold: 10H0 s v
IFGain:Low #Atten: 20 dB e EERRE
Ref Ofset 1.62 dB. MKr1 26.453 25 GHz Auta Tune
10 dBidiv Ref 11.92 dBm -53.667 dBm
og
Center Freq
13.750000000 GHz,
StartFreq
1.000000000 GHz
Stop Freq
26.500000000 GHz,
CF Step|
‘ 2560000000 GHz,
Auto Man
i | Freq Offset
OHz
Start 1.00 GHz Stop 26.50 GHz

Sweep 2.438 5 (30001 pts

msc:

STATUS,

BLE 2Mbps _Antl

2480 0~Reference
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[Center Freq 2.480000000 GHz
PN fide

==
IF ow #Atten: 30 dB

Report No.: BLA-EMC-202007-A5102

Fri

Page 66 of68

equency

Ref Offset 1.92 dB
LD deidiv - Ref 21.92 dBm
og

Mkr1 2.480 051 GHz
1.119 dBm

Auto Tune|

Center Freq
2.480000000 GHz

2.478500000 GHz|

StartFreq

2.481500000 GHz|

Stop Freq

Auto

CF Step
300.000 kHz|
Man

Freq Offset
0Hz

[Center 2.480000 GHz
[#Res BW 100 kHz

#VBW 300 kHz

Span 3.000 MHz
Sweep 1.000 ms (1001 pts)

msc:

STATUS,

AL

BLE 2Mbps Antl 2480 30~1000

enter Freq 515.000000 MHz
7

IFGain:Low

Frequency

&
i o

Ref Offset 192 dB

Mkr1 880.88 MHz
-67.120 dBm

Auto Tune|

10 deidiv - Ref 11.92 dBm
Log

Center Freq
§16.000000 MHz,

30.000000 MHz

StartFreq

1.000000000 GHz|

Stop Freq

Auto

97.000000 MHz|

CF Step

Man|

Freq Offset
0Hz

Start 30.0 MHz
[#Res BW 100 kHz

#VBW 300 kHz

Stop 1.0000 GHz
Sweep 94.00 ms (30001 pts)

msc:

STATUS,

BLE_2Mbps Antl 2480 1000~26500

| SEMSE:INT

ALIGNAUTO 083101 PM W22, 2020

#Avg Type: RMS mn(e"—1 B Frequency
PN Fasr == Trig: Fres Run AvglHold: 10H0 s "
IFGain:Low #Atten: 20 dB e EERRE
Auto Tune,
Mkr1 26.415 00 GHz,
Ref Offset 1.92 dB
jogaidy _Ref 11.92 dBm -53.689 dBm
og
Center Freq
13.750000000 GHz,
StartFreq
1.000000000 GHz
Stop Freq
26.500000000 GHz,
CF Step|
' 2560000000 GHz,
Auto Man
!
. Freq Offset
0 Hz
Start 1.00 GHz Stop 26.50 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts]

msc:

STATUS,
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APPENDIX A: PHOTOGRAPHS OF TEST SETUP

Radiated Spurious Emissions
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Conducted Emissions at AC Power Line (150kHz-30MHz

APPENDIX B: PHOTOGRAPHS OF EUT

Reference to the test report No. BLA-EMC-202007-A5101

----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.



