1 00 k40 1T

5T BLUE AsIA

Applicant
Address

Product Name
Brand Mark
Model

Series model
FCCID

Report Number
Date of Receipt
Date of Test
Test Standard
Test Result

Website: www.cblueasia.com
Tel: +86-755-23059481
Email: marketing @cblueasia.com

Test Report

PEAG, LLC dba JLab Audio

5927 LANDAU CT, Carlsbad, CA 92008, United
States

Wireless Keyboard

JLAB

Flow Keyboard

N/A

2AHYV-FLOWKB
BLA-EMC-202410-A0903
2024.10.10

2024.10.11 t0 2024.10.23

47 CFR Part 15, Subpart C 15.249
Pass

BlueAsia of Technical Services(Shenzhen) Co.,Ltd.
Address: Building C, No. 107, Shihuan Road, Shiyan Sub-District, Baoan District,

Shenzhen, Guangdong Province, China

The test report is effective only with both sygnature and specialized stamp and The resullls) shown i this report refer only to the sample(s) lested. Witthout

written agproval of Bluesta, this report carl t be reproduced exvept in full, The results descrited tn this report do not represent the guality or characternistics of the

sampled batch, nor do they represent any similar or identical products that are 1ot explicily stated,

™ } i



page 2 of 40
[

Report No.: BLA-EMC-202410-A0903
T BLUE ASIA

Table of Contents

1 General iNFOrMAatIoN ... E e E R R n e e nnenan 4
1.1 General INFOIMELION ...ttt ettt e e e b et e e e b bt e e e aabe e e e aabe e e e ebbe e e e anbeeeeanneeeeennes 4
1.2 General descCription Of EUT ...ttt e et e e e a e e s e bt e e e e nbe e e s anbeeeeennes 4

B =X T 1 4] 4 o 5

B0 1= =3 0o T o 11 = 1o T 6
B T 1= g T o [ e O PSP TSP 6
3.2 Operation Frequency each of channel ..o e e 7
KR T 1= e = o = U T o P 7
K U)oV =To [T o] 0 =0 L S S o TR 7
KSR 1=t A= o Vo] ] 0= o s SRS 7

T JIRE=1 e YoT =T 1o o VAT 0 o) 3 .4 F- 1o o R N 8
4.1 Laboratory and acCreditations ...........ooiuiie i sibe e adie s e st e s s Do etae s et e e ettt e e e nbe e e e anbe e e e e bae e e e nnbe e e e enneas 8
4.2 Measurement UNCEIAINTY ........c.uiii it e s s i sttt e e e dhbe e e ettt e e sabeeeeeabe e e e e aubeeeesabeeeeeaabeeeesabeeeesaneeeessnbeeeesbeeeeaan 8

LI =T A= o [T o 4T o o N 9

TN == =T 1] 1"
6.1 ANTENNA FEOUITEMENT ..o oot ce ettt e e bt e e e et e easaibeee e ettt e e e aate e e e aabe e e e ettt e e e aabeee e aabeeeeeanbeeeesnbeeeesbeeeesanbeeaans 11
6.2 Conducted emissions at AC power line (150 KHZ-830 MHZ) ..........cooiiiiiiiiiii e 12
6.3 Field strength of the fundamental Signal (15:249(A)) -...cceiueiii i 14
SR 0o | =B o= Yo 10, o | o T eSS 18
6.5 Radiated SPUMIOUS BIMISSIONS ....uiiu . .eeeie it ittt ettt ettt e e ettt e e sttt e s bttt e e aa bt e e e s bt e e e snee e e e aabteeesabbeeesanbaeeesnnneeens 21
6.6 Restricted bands around.fundamental freQUENCY ...........c.uiiiiiiiiii e e 32

7 Appendix A photographs of test SEtUP ... e 39

8 Appendix B: photographs Of EUT .........coi i sissssmsre s s s e s ss s smsne e s s s s s ssmn s s e s s sssssmnesnssssssssnnennsessnssnan 40

Q/Z‘ZZ/? S Zd of Tecthnical Services (Shenzthen) Co, Ltd

Tel: +86-755-23059481
Email: marketing @cblueasia.com www.cblueasia.com



mailto:marketing@cblueasia.com

Repor‘[ No.: BLA-EMC-202410-A0903
15T BLUE ASIA

page 3 of 40
e ]

Revise Record

Version No. Date Description

01 2024.10.23 Original

@—)/Z‘lﬁ/q RY/74 of Technical Services (Sthenzhien) Co., Lid.
Tel: +86-755-23059481

Email: marketing @cblueasia.com www.cblueasia.com



mailto:marketing@cblueasia.com

dm BLUE ASIA

Report No.: BLA-EMC-202410-A0903
page 4 of 40

|

1 General information

1.1 General information

Applicant PEAG, LLC dba JLab Audio

Address 5927 LANDAU CT, Carlsbad, CA 92008, United States

Manufacturer GuangDong Simpreal Intelligent Technology Co., Ltd

Address Room 2408, JiaHong ZhenXing DaSha, DongGuan Avenue #13,
DongCheng District, DongGuan City, GuangDong Province, P.R. China

Factory GuangDong Simpreal Intelligent Technology Co.,Ltd

Address Room 2408, JiaHong ZhenXing DaSha, DongGuan Avenue #13,
DongCheng District, DongGuan City, GuangDong Province, P.R. China

1.2 General description

of EUT

Product name

Wireless Keyboard

Model no. Flow Keyboard
Series model N/A

Desc of series model N/A

Operation Frequency: 2402MHz-2479MHz
Channel numbers: 16

Channel Spacing: =5MHZ.
Modulation type: GFSK

Antenna Type:

PCB antenna

Antenna Gain:

-0.71dBi(Provided by customer)

Power supply or adapter

dry accumulator1.5V*2

information
Hardware Version V2.0
Software Version [0).(OL:]

Engineer sample no

BLA-EMC-202410-A09

Note: For a more detailed description, please refer to Specification or User’s Manual supplied by

the applicant and/or manufacturer.
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2 Test summary

No. Test item Result Remark
1 Antenna Requirement Pass
2 Conducted Emissions at AC Power Line (150kHz-30MHz) N/A
3 20dB Bandwidth Pass
4 Field Strength of the Fundamental Signal (15.249(a)) Pass
5 Radiated Emissions Pass
6 Restricted Band Around Fundamental Frequency Pass
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3 Test Configuration

3.1 Test mode

Test Mode Note Description
TX Keep the EUT in continuously transmitting with modulation mode.
RX Keep the EUT in receiving mode

TX Low channel Keep the EUT in continuously transmitting mode in low channel

TX middle channel | Keep the EUT in continuously transmitting mode in middle channel

TX high channel Keep the EUT in continuously transmitting mode in‘high channel

Note 1: The EUT was configured to measure its highest possible emission and/or immunity level. The test modes were

adapted according to the operation manual for use
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3.2 Operation Frequency each of channel

Channel | Frequency | Channel | Frequency | Channel | Frequency

1 2402MHz 7 2449MHz 13 2419MHz
2 2429MHz 8 2464MHz 14 2439MHz
3 2444MHz 9 2414MHz 15 2454MHz
4 2461MHz 10 2434MHz 16 2479MHz
5 2407MHz 11 2459MHz
6 2424MHz 12 2473MHz

3.3 Test channel

Channel Frequency
The lowest channel 2402MHz
The middle channel 2439MHz
The Highest channel 2479MHz
3.4 Auxiliary equipment
Device Type Manufacturer Model Name Serial No. Remark
N/A N/A N/A N/A N/A
Note:
“--” mean no any auxiliary device during testing.

3.5 Test environment

Environment Temperature Voltage

Normal 25°C DC 3V
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4 Laboratory information

4.1Laboratory and accreditations

The test facility is recognized, certified, or accredited by the following organizations:

Company name: | BlueAsia of Technical Services(Shenzhen) Co., Ltd.

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

Address:

CNAS accredited No.: | L9788

A2LA Cert. No.: | 5071.01

FCC Designation No.: | CN1252

ISED CAB identifier No.: | CN0028

Telephone: | +86-755-28682673

FAX: | +86-755-28682673

4.2 Measurement uncertainty

This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=1.96.

Parameter Expanded Uncertainty
Radiated Emission(9kHz-30MHz) +4.34dB
Radiated Emission(30Mz-1000MHz) +4.24dB
Radiated Emission(1GHz-18GHz) +4.68dB
AC Power Line Conducted Emission(150kHz-30MHz) +3.450B
Occupied Channel Bandwidth +5 %
RF output power, conducted +1.5dB
Power Spectral Density, conducted +3.0 dB
Unwanted Emissions, conducted +3.0dB
Temperature +3°C
Supply voltages +3 %
Time +5 %

Q/Z‘l@g RY/74 of Technical Services (Sthenzhien) Co., Lid.
Tel: +86-755-23059481

Email: marketing @cblueasia.com www.cblueasia.com



mailto:marketing@cblueasia.com

dm BLUE ASIA

5 Test equipment

Radiated Spurious Emissions (Below 1GHz)

Report No.: BLA-EMC-202410-A0903
page 9 of 40

|

Equipment Name Model Manufacture S/IN Cal. Date Due. Date
BLA-EMC-002-01 Anechoic 9°6°6 SKET N/A 2024/3/27 2027/3/26
chamber chamber
BLA-EMC-002-02 | Control room 96?:;’:1“' SKET N/A 2024/3/27 2027/3/26
BLA-EMC-009 EMI receiver ESR7 R&S 101199 | 2024/08/08 | 2025/08/07
BLA-EMC-043 Loop antenna | FMZB1519B | Schwarzbeck | 00102 2024/06/29 | 2026/06/28
BLA-EMC-065 B;%f::ggd VULB9168 | Schwarzbeck™| 01065P | 2024/06/29 | 2026/06/27
BLA-XC-01 Coaxial Cable N/A BlueAsia V01 N/A N/A
BLA-XC-02 Coaxial Cable N/A BlueAsia V02 N/A N/A
Radiated Spurious Emissions (Above 1GHz)
Equipment Name Model Manufacture S/N Cal. Date Due. Date
BLA-EMC-001-01 Anechoic 97676 SKET N/A 2023/11/16 | 2026/11/15
chamber chamber
BLA-EMC-001-02 | Control Room 96?:;’:1“' SKET N/A 2023/11/16 | 2025/11/15
BLA-EMC-008 Spectrum FSP40 R&S 100817 | 2024/08/08 | 2025/08/07
BLA-EMC-012 Broadband VULB9168_ | Schwarzbeck | 20830 2022/10/12 | 2025/10/11
antenna P:00227
BLA-EMC-013 Horn Antenna | BBHA9120D | Schwarzbeck | 01892 2024/06/29 | 2026/06/28
BLA-EMC-014 Amplifier PA—OZ%“SG' SKET PA§83§°4 2024/08/08 | 2025/08/07
BLA-EMC-046 Filter bank 2'4G§;ﬁkﬁ”er SKET N/A 2024/06/28 | 2025/06/27
BLA-EMC-061 Receiver ESPI7 R&S 101477 | 2024/06/28 | 2025/06/27
BLA-EMC-066 ampifier, | NCASIVMOTL ket | SRI02I00 1 a004/06128 | 2025006127
N LNPA_18G40 SK202207
BLA-EMC-086 Amplifier o SKET 1301 2024/06/28 | 2025/06/27
BLA-EMC-087 Horn Antenna. | BBHA 9170 | Schwarzbeck 1106 2024/06/29 | 2026/06/28
BLA-XC-03 Coaxial Cable N/A BlueAsia V03 N/A N/A
BLA-XC-04 Coaxial Cable N/A BlueAsia V04 N/A N/A
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Equipment Name Model Manufacture S/IN Cal. Date Due. Date

BLA-EMC-003-003 Shield room 5*3*3 SKET N/A 2023/11/16 | 2025/11/15

BLA-EMC-016 Signal Generator N5182A Agilent MY52420567 | 2024/06/28 | 2025/06/27

BLA-EMC-038 Spectrum N9020A Agilent MY49100060 | 2024/08/08 | 2025/08/07

BLA-EMC-042 Power sensor RPR3006W DARE 14100889SN042 | 2024/08/08 | 2025/08/07
Radio

BLA-EMC-044 communication CMW500 R&S 132429 2024/08/08 | 2025/08/07
tester

BLA-EMC-064 Signal Generator N5182B KEYSIGHT MY58108892 | 2024/06/28 | 2025/06/27

BLA-EMC-079 Spectrum N9020A Agilent MY54420161 2024/08/08 | 2025/08/07

BLA-EMC-088 Audio Analyzer ATS-1 PrAel::?sli%n ATS141094 2024/06/28 | 2025/06/27

Test Software Record:

Software No. Software Name Manufacture Software version Test site
BLA-EMC-S001 EZ-EMC EZ EEMC-3A1+ RE
BLA-EMC-S002 EZ-EMC EZ EEMC-3A1+ RE
BLA-EMC-S010 MTS 8310 MW 2.0.0.0 RF
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6 Test result

6.1 Antenna requirement

Test Standard 47 CFR Part 15, Subpart C 15.249

Test Method N/A

6.1.1 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 an antenna that uses a unique coupling
to the intentional radiator, the manufacturer may design the unit permanently attached antenna or
of a 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 -0.71 dBi.

BK36J ON48E
EU421PFO

'l“!#""‘l“" l . I‘
_.,r"—'

CS‘

O r
0

—
-
-
-
-
-
-
-
-
-
-
-

Q/Z‘/M RY/74 of Technical Services (Sthenzhien) Co., Lid.
Tel: +86-755-23059481

Email: marketing @cblueasia.com www.cblueasia.com



mailto:marketing@cblueasia.com

page 12 of 40
e ]

Repor‘[ No.: BLA-EMC-202410-A0903
15T BLUE ASIA

6.2 Conducted emissions at AC power line (150 kHz-30 MHz)

Test Standard 47 CFR Part 15, Subpart C 15.249
Test Method ANSI C63.10 (2013) Section 6.2
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
6.2.1 Limit
Frequency of emission(MHz) . Conducted limit(dBuV)
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.

6.2.2 Test setup

Vartical referance ground plana+

Control PC + o

‘ a-RecEi::r i EUT &
/ LPQ/T ‘y‘ //Fj

Bhem.

= Horizontal referance ground plana+

B

i

Description of test setup connection:
a)  Connect the control PC to the receiver through a USB to GPIB cable;

b) The receiver is connected to the LISN through a coaxial line;

c) Connect the power port of LISN to the EUT.
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6.2.3 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 50o0hm/50H + 5ohm 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 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.

LISN=Read Level+ Cable Loss+ LISN Factor

6.2.4 Test data

N/A

6/2‘/% RY/74 of Technical Services (Sthenzhien) Co., Lid.
Tel: +86-755-23059481

Email: marketing @cblueasia.com www.cblueasia.com



mailto:marketing@cblueasia.com

Report No.: BLA-EMC-202410-A0903
BT BLUE ASIA page 14 of 40
|

6.3 Field strength of the fundamental signal (15.249(A))

Test Standard 47 CFR Part 15, Subpart C 15.249
Test Method ANSI C63.10 (2013) Section 6.5&6.6
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
6.3.1 Limit
Fundamental Field strength of Field strength of
frequency(MHz) fundamental(microvolts/meter) | harmonics(microvolts/meter)
902-928 50 500
2400-2483.5 50 500
5725-5875 50 500
24000-24250 250 2500
Remark: The frequencies above 1000MHz 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.

6.3.2 Test setup

Below 1GHz:

Turn table- < i
! i Distance 3m- i oop Antenna.

v i ‘
/N
0.8m¢, G.Sme
Ground plane-
Test Receiver-
Control PC- — E sy
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30MHz-1GHz:
Antenna Towere.,
i
|
i !
Turn table« U5 e msmsmreretmtmrmsm msmsmsmemsmsms s s s e mee S
| §< Distance 3m+ >E 4w,
N ; Antenna Can:rsei‘
H-‘_/E\ -
0.8m¢ L0rp
AMMAAMAMAAMALMAAAAAAALA Vi
Ground plane+
Test Receiver+
Control PC+ S s
Above 1GHz:

i
Turn table+ }
| ]<_._ e

i
Distance 3m< 7>: 4me

Control PC+

6.3.3 Procedure

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

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

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
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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.

i) Repeat above procedures until all frequencies measured was complete.
k) Level (dBuV/m) = Reading Level(dBuV) + Correct Factor (dB)
) SA setting: RBW=3MHz, VBW=10MHz , PK detector is for PK value ,RMS detectoris for AV value.

6.3.4 Test data

Peak value:
. Over
Frequency Reading Level Level Limit Antenna
Correct Factor (dB) Limit
(MHz) (dBuV) (dBuV/m) | (dBpV/m) (@B) Polaxis
2402 95.66 -2.39 98.27 114.00 -20.73 H
2402 81.23 -2.39 78.84 114.00 -35.16 Y
2439 96.05 -2.65 93.40 114.00 -20.60 H
2439 82.08 -2.65 79.43 114.00 -34.57 Y
2479 96.12 -2.89 93.23 114.00 -20.77 H
2479 81.11 -2.89 78.22 114.00 -35.78 Y
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Average value:

Frequency Reading Level Level Limit Over Antenna
Correct Factor (dB) Limit

(MHz) (dBuV) (dBuV/m) | (dBpV/m) (@B) Polaxis
2402 73.85 -2.39 71.46 94.00 -22.54 H
2402 62.27 -2.39 59.88 94.00 -34.12 \
2439 72.31 -2.65 69.66 94.00 -24.34 H
2439 63.30 -2.65 60.65 94.00 -33.35 \
2479 7242 -2.89 69.53 94.00 -24.47 H
2479 61.56 -2.89 58.67 94.00 -35.33 Vv
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6.420dB bandwidth

Test Standard 47 CFR Part 15, Subpart C 15.249
Test Method ANSI C63.10 (2013) Section 6.9
Test Mode (Pre-Scan) TX

Test Mode (Final Test) TX

6.4.1 Limit

N/A

6.4.2 Test setup

ek

b
aoo
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@EIEI

EUT

\

\
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70| |e00
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6.4.3 Test data

Test Frequency .
-20 dB Bandwidth (MHz) Result
MHz
2402 1.588 Pass
2439 1.542 Pass
2479 1.544 Pass
2402

Agilent Spectrum Analyzer - Occupied BW

T RF S09  AC SEMSE!IMNT] ALIGN AUTO O6:40:23PM Oct 21, 2024
Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: Nene Frequency
s Trig: Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 20.50 dBm
Log
105 Center Freq|]
p 500 2.402000000 GHz|
-9.50 P
-19.5
-29.5
-39.5
-49.5
-59.5
-B9.5
Center 2.402 GHz Span 4 MHz CF St
Res BW 30 kHz #VBW 100 kHz Sweep 4.667 ms 0Dk
JAuto Man
Occupied Bandwidth Total Power 4.70 dBm
1.7577 MHz —
Transmit Freq Error -7.035 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.588 MHz x dB -20.00 dB
IMSG STATUS

2439
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Agilent Spectrum Analyzer - Occupied BW

X g RF SO0 AC SENSE:IMT] ALIGN AUTO Of:42:23PM Oct 21, 2024
Center Freq 2.439000000 GHz Center Freq: 2.439000000 GHz Radio Std: None Frequency
75 Trig:Free Run Avg|Hold:>100/100
#IFGain:Low H#Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 20.50 dBm
Log
105 Center Freq|]
[.500 2.439000000 GHz
-9.50
.19.5
-29.5
.39.5
495
.59.5
-69.5
Center 2.439 GHz Span 4 MHz CF St
Res BW 30 kHz #VBW 100 kHz Sweep 4.667 ms OB LT
JAuto Man
Occupied Bandwidth Total Power 2.67 dBm
1.7755 MHz p—
Transmit Freq Error -5.366 kHz OBW Power 99.00 % 0 Hz
x dB Bandwidth 1.542 MHz x dB -20.00 dB
IMSG STATUS
2479
Agilent Spectrum Analyzer - Occupied BW
X g RF SO0 AC SENSE:IMT] ALIGN AUTO O0f:38:18PM Oct 21, 2024
Center Freq 2.479000000 GHz Center Freq: 2.479000000 GHz Radio Std: None Frequency
75 Trig:Free Run Avg|Hold:>100/100
#IFGain:Low H#Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 20.50 dBm
Log
105 Center Freq|]
D.500 2.479000000 GHz
-9.50
.19.5
-29.5 .
.39.5
495
.59.5
-69.5
Center 2.479 GHz Span 4 MHz CF St
Res BW 30 kHz #VBW 100 kHz Sweep 4.667 ms OB LT
JAuto Man
Occupied Bandwidth Total Power 4.40 dBm
1.7573 MHz p—
Transmit Freq Error -10.997 kHz OBW Power 99.00 % 0 Hz
x dB Bandwidth 1.544 MHz x dB -20.00 dB
IMSG STATUS
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6.5 Radiated spurious emissions

Test Standard 47 CFR Part 15, Subpart C 15.249
Test Method ANSI C63.10 (2013) Section 6.4,6.5,6.6
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
6.5.1 Limit
Field strength Limit Measurement Distance
Frequency(MHz) . Detector
(microvolts/meter) (dBuV/m) (meters)
0.009-0.490 2400/F(kHz) - - 300
0.490-1.705 24000/F(kHz) - - 30
1.705-30 30 - - 30
30-88 100 40.0 QP 3
88-216 150 43.5 QP 3
216-960 200 46.0 QP 3
960-1000 500 54.0 QP 3
Above 1000 500 54.0 AV 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 1000MHz. 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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6.5.2 Test setup

Below 1GHz:

Turn table-
3 " Distance3m« 7

Ground plane~

Test Receiver

-

= -
(=

Control PC+ I
1
.

30MHz-1GHz:

Antenna Tower<. _

Turn table~

1 Distance 3m«
\.\J : Antenna Centres

Ground plane+

Test Receiver+
Control PC+

Above 1GHz:

Antenna Tower«.,_

Turn tablev i Antenna Centre+

e _._._>i

d s
:
] b

1.5m] L5m-

Ground plane+

Test Receiver

Control PC+ ri-aﬁ“
Bl
e
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6.5.3 Procedure

For testing performed with the loop antenna, the center of the loop was positioned 1 m above the ground and
positioned with its plane vertical at the specified distance from the EUT. During testing the loop was rotated about
its vertical axis for maximum response at each azimuth and also investigated with the loop positioned in the
horizontal plane. Only the worst position of vertical was shown in the report.

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 - Preamplifier Factor

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

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

the peak measurement is shown in the report.
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6.5.4 Testdata

Below 1GHz
[Test mode: TX]; [Polarity: Horizontal]

Radiated Emission Measurement

Project Mo.: RE Data :#5 202411017
g0 dBuW/m

7o

(1]
FCC Part1S Class B

an

an

20

10

30000 G000 MHz) 0000 000, 000

Site Polarization: Horizontal Tean per atiire: c
Limit: FCC Part15 Class B Power: Humidity: W%RH
ELIT:

MM

Mode: 2.4GTX

Mote
o Fr?fnﬁr;w R{jgdqu:}g qﬁ:{ {dlé?;fe.‘lm} (dis_:.ln"l’?m} h}irsg}m eweer R | ek

1 50.9420 027 19.82 20.09 40.00 (-19.91| QP P

2 63.7588 -0.36 17.99 17.63 40.00 |(-22.37| QP P

3 158.1123 -0.44 20.68 20.24 43.50 (-23.26| QP P

4 3407817 0.50 21.20 21.70 46.00 |(-24.30| QP P

5 562 6624 176 2572 27.48 46.00 |-18.52| QP P

6 " 7293583 139 29.00 30.39 46.00 |-15.61| QP P

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

Radiated Emission Measurement

Project No.: RE Data 46 202411017
oo dBu/m

70

B0
FCC Part15 Clazs B

50

R

an

e et Seee T

10

<10

Qn‘iﬂ-ﬂﬁl 60.00 WHz] 300.00 T000.000
Site Polarization: Vertical Termperature: (Ch
Limit: FCC Pari15 Class B Power: Hurmidity: HRH
EUT:
MM
Mode: 2. 4G TX
MNote:
e Fr?r?nﬁz?q ngﬂg (Zg:}r {dféeuﬁlm} {dé :_ln‘l:’:}m} N:cairag}m e
1 44 5868 134 19.78 2112 40.00 |(-18.88| QP P
2 522079 0.11 19.91 20.02 40.00 (-19.88| QP P
3 166.0680 0.10 2013 20.23 43.50 (-23.27| QP P
4 428.0193 037 23.56 23.93 46.00 |(-22.07| QP P
5 5746258 161 25.596 27.57 46.00 |(-18.43| QP P
6 * | T31.9203 214 28.95 31.09 46.00 (-1491| QP P

Test Result: Pass
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Above 1GHz:

[Test mode: TX low channel]; [Polarity: Horizontal]

Radiated Emission Measurement

Project Mo.: 2 Dita 43 2024/10/23

a0 dBuW/m

FCC Pait15 [PK] |
70
60
FLC E'.|-‘_.I': AY]
) : Mﬁ%ﬁwmm%mﬂwww“ s
1 ol
a0 MﬂW
W ad

a |

1]

0

i

-10

.20

1000000 717500 335000 462500  G700.00  [MHz) BOG0.00 972500 1040000 1157500  12750.00

Site Polarization: Horizontal Temnperature: ic)
Limit: FCC Part15 (PK) Power: Hurmidity: WRH
EUT:
WA
Mode: 24G TX L
Mote:

Reading Correct Measure-
Mo. Mk. Freq. Level Factor  ment Limit ~ Over

MHz dBuv dB dBuvim dBuim dB Datector Commeant
1 4804.000 36.39 6.31 4270 7400 -31.30 peak
2 6017250  40.99 5.96 46.95 7400 -27.05 peak
3 7206.000 36.96 10.39 47.35 7400 -26.65 peak
4 8449.500 38.04 11.50 49.54 7400 -24.46  peak
5
6

8608.000 37.05 13.1 50.06 74.00 -23.94 peak
¥ 11434.00 36.26 15.01 5127 7400 -22.73 peak

Test Result: Pass
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[Test mode: TX low channel]; [Polarity: Vertical]

Radiated Emission Measurement

Project Mo.: 2 Data :#4 202410623
aog  dBuWim
FCC Par15 [PK]
70
(1] |
| B-!'I i'..:.l::i'-*.'ql'| [
" 1 : MMMMMW i
" M”"W '-
" R
an
20
10 f
o |
10
20 l
1000000 217500 335000 45600  G/0000  [MHz) B0G0.00 922500 1040000 1157500  12750.00
Site Polarization: Vertical Tempar alure: c
Limit: FCC Part15 (PK) Power: Hurnidity: %RH
ELUT:
N
Mode: 24G TXL
Mote:

Reading Correct Measure-
MNo. Mk. Freq. Level Factor  ment Limit ~ Over

MHz dBuv dB dBuNim dBuMm dB Detector Commani
4804.000 38.04 6.31 4435 7400 -29.65  peak
5864 500 38.27 8.93 4720 74.00 -26.80 peak
7206.000 37.56 10.39 4795 74.00 -26.05 peak
8038250 39.08 11.68 50.76 74.00 -23.24  peak
9608.000 36.58 13.01 49.59 7400 -24.41 peak
10611.50 36.64 13.96 5060 74.00 -23.40 peak

] en| B Caf paf o=
*

Test Result: Pass
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[Test mode: TX middle channel]; [Polarity: Horizontal]

Radiated Emission Measurement

Projact Mo 2 Diala 45 2024/10/23
go0  dBuV/m
FCC Pat15 [PE]
70
(1]
Fil !.P"-'ill 1AV]
) Wﬂ*‘vﬂ"‘é’l, Mﬁ%ﬁwmﬁgwwmw%wmwﬂ
40 WM
30 W
20
10
1]
0
.20
1000.000 217500 F360.00 450600 670000 [MHZ] BOSO.00 922500 1040000 1157500  12750.00
Site Polarization: Heorizontal Temperature: (C)
Limit: FCC Part15 (PK) Power: Hurmidity: WHH
EUT:
MM
Mode: 24G TX M
Mote:

Reading Correct Measure-
Mo. Mk. Freq. Level Factor  ment Limit ~ Owver

MHz dBuv dB dBuvm dBuvm dB Detectar Commant
1 4878.000 37.63 6.41 44.04 7400 -2996  peak
2 5888.000 38.63 9.05 4768 7400 -26.32 peak
3 7317.000 36.72 10.07 46.79 7400 -27.21 peak
4 8238.000 39.64 11.26 50.90 7400 -23.10 peak
5
6

g9756.000 36.77 13.80 50.57 7400 -23.43  peak
" 11351.75 36.92 14.32 5124 7400 -22.76  peak

Test Result: Pass
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[Test mode: TX middle channel]; [Polarity: Vertical]

Radiated Emission Measurement

Project No_: 2 Diata :#6 2024/10/23
00 dBuV/m

FCC Past15 [PK)

Fil]

(1]

FCC Pan15 [AV)

i 3 . %Mﬁmmwm

. i
" “M @W"hﬂw
an h‘“‘*
20
10
0
-0
20
000,000 2175.00  Fa50.00 450600 60000 (MHZ) gO50.00 922500 1040000 1157500  12750.00
Site Polarization: Vertical Temperature: I
Limit: FCC Part15 (PK) Power: Hurmidity: %RH
EUT:
WA
Mode: 246G TX M
Mote:
Reading Correct Measure-
No. Mk. Freq.  Level Factor  ment Limit ~ Over
MHz dBuv dB dBuvim  dBuvim  dB Detector  Comment
1 4878.000 37.91 6.41 44 32 74.00 -29.68 peak
2 6017250 40.74 5.96 46.70 74.00 -27.30 peak
3 7F317.000 36.13 10.07 4620 74.00 -27.80 peak
4 * 8050.000 39.50 11.70 5120 74.00 -22.80 peak
i 9756.000 36.27 13.80 5007 74.00 -23.93 peak
6 1106975 36.562 13.89 5041 74.00 -23.59 peak

Test Result: Pass
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[Test mode: TX High channel]; [Polarity: Horizontal]

Radiated Emission Measurement

Project Mo 2 Data 47 2024/1023
0o dBAm
FLC Pait15 [PE]
70
(1}
FCC PaglS [AY] _|
i |
50 r Lsiiv® peak
Www-wﬁwm’éﬂwﬂw
J‘"WW“ g

y ﬂ‘,..-»-“'“ A“"”‘”‘“W r

o [

20

10

0

-0

.20

1000000 Z175.00 335000 452500  G700.00  [MHz) BOS000 922500 10400000 1157500  12750.00

Site Polarization: Horizontal Temperature:. (C)
Limit: FCC Part15 (PK) Power: Hurmidity: %RH
EUT:
IS
Mode: 24G TXH
Mote:

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

MHz dBuv dB dBuvim  dBuMim B Detectar  Cormment
1 4958.000  38.17 7.38 4555 7400 -28.45 peak
2 5794000  39.27 8.91 48.18 74.00 -25.82 peak
3 7437000 36.78 10.98 47.76 74.00 -26.24 peak
4 8907.750 37.80 12.57 5037 74.00 -23.63 peak
5
6

89916.000 35.41 13.16 48.57 7400 -2543 peak
* 1146925 37.22 15.21 5243 7400 -21.57 peak

Test Result: Pass
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[Test mode: TX High channel]; [Polarity: Vertical]

Radiated Emission Measurement

Praject Mo.: 2 Diata :#8 2024/10/23
aop  dBuVim
FCC Part15 [PK) I
70
&0
FCC Pgatl5 [AV] |
]
50 2 3 3 BT ?«A Apeak
1 ' W Wil
e e skl .
) MW |
0 |
0
10
i
.]B
.20 |
1000000 717500  $960.00 452500  G/00.00  [MHz] B050.00 920500 1040000 1167/500 12750000
Site Polarization: Vertical Temperature: (C)
Limit: FCC Part15 (PK) Power: Hurriidity: %RH
EUT:
MM
Mode: 24G TXH
Mote:

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

MHz dBuv dB dBuIm dBulim dB Datector Commeni
1 4958.000 38.12 T7.38 45.50 7400 -28.50 peak
2 5841.000 38.56 8.89 4745 7400 -26.55 peak
3 T437.000 37.42 10.98 48.40 7400 -25.60 peak
4 8661.000 37.89 11.79 4968 7400 -24.32  peak
5
6

8916.000 33.54 13.16 47.00 7400 -27.00 peak
* 11340.00 37.69 14.19 51.88 7400 -2212  peak

Test Result: Pass
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6.6 Restricted bands around fundamental frequency

Test Standard 47 CFR Part 15, Subpart C 15.249
Test Method ANSI C63.10 (2013) Section 6.4&6.5&6.6
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
6.6.1 Limit
Frequency Limit (dBuV/m @3m) Remark
30MHz-88MHz 40.0 Quasi-peak Value
88MHz-216MHz 43.5 Quasi-peak Value
216MHz-960MHz 46.0 Quasi-peak Value
960MHz-1GHz 54.0 Quasi-peak Value
Above 1GHz 54.0 Average Value
Above 1GHz 74.0 Peak Value
Emission radiated outside of the specified frequency bands, except for harmonics, shall be attenuated by at
least 50 dB below the level of the fundamental or to the general radiated emission limits in Section 15.209,
whichever is the lesser attenuation.

6.6.2 Test setup

Below 1GHz:

Turn table-

N
0.8m-

Distance 3m« 7

Ay
Ground plane-
Test Receiver
Control PC+ J '*iEﬁEwwh
=l
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30MHz-1GHz:
Antenna Towere\_\
} §< Distance 3m+ >E 4m«
v i Antenna Can:rsei‘
+H_A -
e, 1.ome
AMMAAMAMAAMALMAAAAAAALA Vi
Ground plane+
Test Receiver+
Control PC+ S
Above 1GHz:

Turn table+

‘Distance3me 7|
i

;
Ground plane~
Test Receiver+
Control PC+ i\ "ig*g-—-v"
| Rxsnaas E i}
Q/ ot s ens

6.6.3 Procedure

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

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

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
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tuned to heights 1 meter) and the rotatable table was turned from 0 degrees to 360 degrees to find
the maximum reading.

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

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

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.

Note 1: Level (dBuV) = Reading (dBuV) + Factor (dB/m)

Note 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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6.6.4 Testdata

[Test mode: TX low channel]; [Polarity: Horizontal]

Radiated Emission Measurement

Project No.: 2 Data #1 202410023 11:19:26

107.0 dBuV/m

ar

ar

/!

) FCC PartS PE) ||

&7

57 FEE-Par]5(av)

(|

47 % peak

a7 ;MMWM*MWMMWWWWWH% '

27

17

o

2H0000 Z319.60 232900 233850  Z346.00  [MHz] Z367.00 237650 238600 239550  ZA05.00

Site Polarization: Horizontal Temperature: {Ch
Limit: FCC Part15 (PK) Power: Hurmiity: %RH
EUT:
MIM:
Mode: 2.4G TXL
Mote:

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

MHz dBu' dB dBuvim dBuvim dB Datecior Comrment
1 2310.000 41.37 -287 38.50 74.00 -35.50 peak
2 2390.000  42.82 -244 40.38 74.00 -3362  peak
3 * 2400.000 4540 -237 4303 74.00 -30.87  peak

Test Result: Pass
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[Test mode: TX low channel]; [Polarity: Vertical]

Radiated Emission Measurement

Project Mo 2 Data '#2 2004H023 11:21:07
107.0 dBu¥/m

ar

ar

7

FOL Part1s (PR v
|

'l

67 ’
57 I':'I'-nﬂ'-lt‘«.';‘J

N w 1
1 . peak
e E WU P e e S

27

17

o
0000 2319.50 2329.00 2338.50 2348.00 [MHz] 2367.00 2376.50 238600 2335.50 2405.00

M

Site Polarization: Vertical Temparature: c
Limit: FCC Part15 (PK) Power: Humidity: %RH
EUT:

MS:

Mode: 2.4G TX L

Mote:

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

MHz dBuv dB dBuvim dBuvim dB8 Detacior Commant
1 2310.000 41.28 -287 38.41 74.00 -35.59 peak
2 2390.000 41.66 -2.44 3922 T74.00 -34.78 peak
3 * 2400.000 45.86 -2.37 43.49 74.00 -30.51 peak

Test Result: Pass
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[Test mode: TX High channel]; [Polarity: Horizontal]

Radiated Emission Measurement

Project Mo 2 Diata :#9 2024/10423

10F.0  dBuv/m

a7

1
ar “\n
77 /! \ FOT Patl (PK)
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Site Polarization: Horizontal Ternperatune: (Ch
Limit: FCC Part15 (PK) Power: Hurridity: WRH
EUT:
MM
Mode: Z4G TXH
Mote:

Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuv dB dBuvim dBuvim dB Detector Commant

1 * 2483500 43 34 -2.91 4043 T4 .00 -33.57 peak
2 2500.000 41.94 -3.00 38.54 74.00 -35.06 peak

Test Result: Pass
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[Test mode: TX High channel]; [Polarity: Vertical]

Radiated Emission Measurement

Project Mo 2 Data :#10 2024710623
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Site Polarization: Vertical Temperature: ic)
Limit: FCC Part15 (PK) FPower: Hurmidity: %WRH
EUT:
MM
Mode: 24G TXH
Mote:

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

MHz dBuv dB dBuvim dBuvim dB Detector Cormrment
1 * 2483500 41.84 -2.91 3893 7400 -35.07 peak
2 2500000  41.66 -3.00 3866 7400 -3534  peak

Test Result: Pass
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7 Appendix A photographs of test setup

@/Z‘/M SUL of Technical Services (Shenzhen) Co., L1d.
Tel: +86-755-23059481

FEmail: marketing@cblueasia.com www.cblueasia.com



mailto:marketing@cblueasia.com

page 40 of 40

Report No.: BLA-EMC-202410-A0903
T BLUE ASIA
e

8 Appendix B: photographs of EUT

Reference to the test report no. BLA-EMC-202410-A0901

----END OF REPORT----

The test report is effective only with both signature and specialized stamp, the result(s) shown in this report refer

only to the sample(s) tested. Without written approval of BlueAsia, this report can’t be reproduced except in full.
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