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6.8 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
Test Mode (Final Test) TX
6.8.1 Limit
Field Measurement
Frequency(MHz) . .
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 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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6.8.2 Test setup

Below 1GHz:

30MHz-1GHz:

Above 1GHz:
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6.8.3 Procedure

a)

b)

s))

h)

j)

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.

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

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

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.

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.

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

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.

Test the EUT in the lowest channel, the middle channel, the highest channel.

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.

Repeat above procedures until all frequencies measured was complete.

Note 1: Scan from 9 kHz 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.

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.

Note 3: The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic

equation with a sample calculation is as follows:

Level (dBuV) = Reading (dBuV) + Factor (dB/m)
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6.8.4 Test data

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

gon  dBuV/m

FCC Pat15 Class B

50 | _ | [‘

mﬂ‘ﬁﬁl 60.00 (MHz) 300.00 T000. 000
Site Polarization: Horizontal Temperature: (c
Limit: FCC Part15 Class B Power: Humnidity: %RH
EUT: wireless Bluetooth speaker
MM: J-Cubic
Mode: BLE-TX

Mote:

No. | Frequency |Reading | Factor | Level | Limit Margin

(MHz) | (dBuV) | (dB/m) |(dBuVim) (dBuvim)| (aB) | o' |P/F | Remark

40.4172 061 19.80 20.41 40.00 |-19.58| QP

63.3132 067 17.85 18.62 40.00 |-21.38| QP

147.4036 365 19.14 22.79 43.50 |-20.71| QP

301.4224 3.87 19.44 233 46.00 |-22.69| QP

444 8514 226 2313 2539 46.00 [-20.61| QP

D ||| b=
T|W|O|TO|TO| D

* | 801.7863 163 29.98 31.61 46.00 |-14.38| QP

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

g00  dBuVim

FCC Paat15 Class B

50 | | _ r

-20

30000 50.00 (MHz) 300,00 1000001
Site Polarization: Vertical Temperatie: (c)
Limit: FCC Part15 Class B Power: Humidity: %RH
EUT: wireless Bluetooth speaker
MM: J-Cubic
Mode: BLE TX

MNote:

No Frequency |Reading | Factor | Level Limit |Margin

(MH2) | (dBWV) | (dB/m) |{dBuVim)|(dBuvim)| (aB) |Cetect™ |P/F| Remark

37.0248 499 18.83 23.92 40.00 |-16.08| QP

67.2022 325 17.48 20.74 4000 |-19.26| QP

123.6985 449 18.056 22.54 4350 |-20.96| QP

231.7178 5.56 16.42 21.98 4600 |-24.02| QP

526.3967 -0.37 24 67 24.30 4600 |-21.70| QP

D n| ||| =
WO O|T| 2D

* | B845.0878 0.09 30.48 30.57 4600 |-1543| QP

Test Result: Pass
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Above 1GHz:
[Test mode: TX low channel]; [Polarity: Horizontal]
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Radiated Emission Measurement

Propc Mo CEH Dot 8 282
g diuim
FLCL Paal1% [PE]
m

m P
hﬁﬁwypwﬁw

]
s
1l
o
-10
20
WG FAAH PEO00 SIS0 GA0  (WWz  SSO00  WESO0 T0A0000 1150 12750
Site Polarization: Horizontal Tempemmm: ()
Limit: FCC Part15 (PK) Power: Humidity: R
EUT: wireless Bluatooth speaker
MIN: J-Cubic
Mode: BLE-TX-2402
Mata:
Reading Comect Measure-
Mo. Mk. Freq.  Level Factor ment Limit  Owver
MHx diBi dB dBuiim B dm diE Dretechar Carmment
1 4B04.000 3B.45 564 4408 7400 -20.91 peak
2 5023250 38.32 BET 4699 7400 -27.01 peak
3 7206000 36.52 924 4576 7400 -28.24 peak
4  BBA4250 3724 1198 4822 7400 -247B peak
5 9608000 3608 1231 4B40 7400 2560 peak
6 ° 1103450 36.31 1324 4955 7400 -M445 peak

Test Result: Pass
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[Test mode: TX low channel]; [Polarity: Vertical]
Radiated Emission Measuremeant
Propect Ma.: CEH Datay #7 el L]
(K] dfulim
FCL Pat1% [FE|
» rm—— s —— 2 e e
a0 M"""‘i’ e |
.
i
-10

Site Polarizaion: Vertical Terpestur: (C)
Limit: FCC Parl15 (PK) Power: Humidity: %R
EUT: wireless Bluetooth speaker
MUN:  J-Cubic
Mode: BLE-TX-2402
Nole:
Reading Comect Measure-

Mo. Mk. Freq. Level  Faclor ment  Umit  Ower

[T2FS o By a8 dBuiiém dBuid b d8 Detacior Camment
1 4804000 34.07 564 4371 7400 -30.29 peak
2 5582500 30.87 729 47.16 7400 -26.84 peak
3 7206000 3544 024  456B 7400 -2B.32 peak
4 * BIZEH00 3011 984 4B05 7400 -25.05 peak
5 060000 23550 2 1231 4781 7400 26.18 peak
6 1064675 3502 1288 48.80 7400 2520 peak

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

Project No.: CEH Data :#21 2024/5/31
80.0 dBuv /m

FCC Part15 [PK)

70

5]

FCC Pan 15 (AV)
50 X MW
WWWWJ& T
40 moﬁ
W‘w"‘k

30

20

10

[i}

-10

-20

1000000 217500 335000 452500  S700.00 [MHz] BOS000 922500 1040000 1157500  12750.00

Site Polarization: Horizontal Temperature: (C)
Limit: FCC Part15 (PK) Power: Humidity: %RH
EUT: wireless Bluetooth speaker
M/MN: J-Cubic
Mode: BLE-TX-2442

Note:

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

MHz dBuv dB dBuvim dBuhim dB Detector

Comment

4884.000 38.02 5.75 43.77 74.00 -30.23 peak

5888.000 38.68 8.60 47.28 74.00 -26.72 peak

7326.000 37.32 9.43 46.75 74.00 -27.25 peak

9768.000 36.12 12.22 48.34 74.00 -25.66 peak

1
2
3
4 8672.750  37.88 11.40 49.28 74.00 -24.72 peak
5
6

“ 1090525  36.86 13.12 49.98 74.00 -24.02 peak

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

Radiated Emission Measurement

Project No.: CEH Data #22 2024/5/31
80.0 dBu¥/m

FCC Paitl5 [PK)

70

60

FCL Part1% JAY)
(A
s 3 ‘A.(“MM”WW pesk
M
ol TW%M Loz

) MWM

30

20

10

]

10

-20

1000.000 Z175.00  3350.00 452500 570000  [MHz) B050.00 922500  10400.00 1157500  12750.00

Site Polarization: Vertical Temperature: (]
Limit: FCC Part15 (PK) Power: Hurmidity: SeRH
EUT: wireless Bluetooth speaker
MM: J-Cubic
Mode: BLE-TX-2442

Note:

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

MHz dBuv dB dBuvim dBu\im dB Detector

Comment

48684.000 38.41 5.75 44.16 74.00 -29.84 peak

6017.250  40.55 5.63 46.18 74.00 -27.82 peak

7326.000 36.73 9.43 46.16 7400 -27.84 peak

8473.000 37.78 10.77 48.55 74.00 -2545 peak

9768.000 36.05 12.22 48.27 74.00 -2573 peak

@] o] B W M| 2

“ 10834.75 36.62 12.91 49.53 74.00 -24.47 peak

Test Result: Pass
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[Test mode: TX High channel]; [Polarity: Horizontal]
Radiated Emission Measurement
Praect No: CEH Dt 12 20252
o diuvim
FEC Parti |FE|

m

“ N 4

“ - — — — — — — —_— '... —

N s : : mh‘%mﬂﬂﬁ‘*wi“”%mj* st sl T

L_,,-....H"'ﬂ‘

m

frar]

m

o

-10

20

WLO0T VS FSL00 ARIhal BWDD (M) ES000 RESO0 J0400.00 11575 fE7s0.m
Site Polarizafion: Horizonial Tempemtur: iC)
Limit: FCC Part15 (PK) Power: Humicity: 3R
EUT: wirekass Bluatooth speaker
MM J-Culbic
Mode: BLE-TX-2480
Male:
Reading Comect Measun-
Limit  Ower

MNa. Mk Freq. Lenvel Factor ment

MHz 1= 48 dBuim

dBu dm da Detectr Comment

4960.000 35.80 6.60 43.40

7400 -30.80 peak

6017.250  40.90 5.63 45 53

7400 -Zr 47  peak

T440.000 a7 .48 0.64 47.12

7400 -25.88 peak

7400 -25.20 peak

09920000 3341 12.14 45 55

7400 -28.45 peak

1
2
3
L B437.750 3726 10.54 47.80
5
]

" 1130475 35.28 1270 47.88

7400 -26.02 paak

Test Result: Pass

Q/Z‘/M S ZJ of Tecthnical Services (Shenzthen) Co, Ltd

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



mailto:marketing@cblueasia.com

a Report No.: BLA-EMC-202405-A5903
K BLUE ASIA Page 31 of 69

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

Radiated Emission Measuremeant

Progect Ma: CEM Ciona #11 LT o]
g dhm
FEL Pt |PE]
m
| ! | . - a = I-.I..I'I: iav) ]
. .
MW*WM} '"’*#"“"M'"ﬁ*"wwrﬁ“ e
40
F\l..lll»wﬂ,w.-.-.-r
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-0

20

VIO Fi7E 08 EIS000  anohdd Bl i [Hiiz] A0 00 SERO0 (060000 1167500 1205000

Site Polarizaion: Vertfical Tempesure: {C}
Limit: FGC Part15 (PK) Power: Humicity: %R
EUT: wirelass Bluatooth speaker
MiM: J-Cubic
Mode: BLE-TX-2480

Male:

Reading Comect Measure-
Mo. Mk,  Freq  Level  Factor ment  Umit  Ower

Wz By [ ] d Buvim dBu’y'Am dB Deteciar Commeni
4950.000 35.47 6.60 43.07 74.00 -30.83 peak
G440.250 37.54 T.24 45.08 T4.00 -28.92 peak
T440.000 35.58 964 45 22 7400 -2B.7B  peak
B7T18.750 ir.38 11.53 48 .91 7400 -35.08 peak
9920.000 33.88 12.14 45.02 T4.00 -Z7. 98  peak
111]11.1]9 35.15 13.40 48 55 T4.00 -235.45  peak

@ on| | W] | =

Test Result: Pass
For Radiated emission, 1Mbps _and 2Mbps mode all have been tested, only worse case 1Mbps mode is

reported.
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6.9 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
Test Mode (Final Test) TX
6.9.1 Limit
Field Measurement
Frequency(MHz) . .
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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6.9.2 Test setup

Below 1GHz:

30MHz-1GHz:

Above 1GHz:
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6.9.3 Procedure

a)

b)

s))

h)

j)

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.

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

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

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.

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.

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

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.

Test the EUT in the lowest channel, the middle channel, the highest channel.

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.

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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6.9.4 Testdata
[Test mode: TX low channel]; [Polarity: Horizontal]
Radiated Emission Measuramant
Propect Na: CEH Ceta #18 2502
wrn diuim
BT ||-'I
" FEF.Fi:II'E-IFNII'I |I ]
I3
&7 !I III
&7 I |'.-.'|I II_
47 ,'I I‘rp—g.ﬂ(

x

7

£

w Hrson ety s bt i bl s e e i B A e et "*ﬁ'-u-u-i"'kr

FAIO00 ENUGN  ENRAON  POG0S0  FMEUN (Ml FE00  ERES0 NG00 WSS se0n.00
Site Polarizaion: MHorizontal Tempesue  (G)
Limit: FCC Part15 (PK) Power: Humicity:  %RH
EUT: wireless Bluatooth speaker
MIN: J-Cubic
Mode: BLE-TX-2402
Mobe:
Reading Comect heasure-

Mo. Mk. Freq. Level  Factor ment  Uimit  Over

MHz d By’ d8 dBuvim dBu'im da [ Carmment
1 2310000 4102 289 3813 7400 -3557 peak
2 * 2300000 4253 270 3983 7400 -34.17 peak

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

Radiated Emission Measuramant

Prapct Na: CEH Data 17

wrn  diuim

20252
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If-*"ll ||| |

K
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0000 Z3060 RO 25050 pAT NI Hiz) ERGT00 a0 23006, 0 OS50 Ze05.0n
Site Polanzafion: Vertical Temetur i<}
Limit: FCC Part15 (PK) Power: Humicity: R
EUT: wirekess Bluatooth speaker
M/N:  J-Cubic
Mode: BLE-TX-2402
Mote:
Reading Comect Measua-
Mo, Mk. Freq.  Level  Faclar ment  Umit  Over
Wz Ay [ dBuvim | dBuvén | dB | Delecie | Comment
1 2310.000 40.12 -2.88 a7.23 7400 -36.77 peak
2 * 2300000 4068 2 270 798 7400 3602 peak

Test Result: Pass
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[Test mode: TX High channel]; [Polarity: Horizontal]
Radiated Emission Measurement
Prapsct Na: CEH Diosta H20) 2R
wEn diuvim
ar
BT _J‘PM\.
i ‘II. \I|| FOE Pail15 [PE|
{ \
14 ! i
.'l.l I'-.l
&7 |'J A (] % f|
/ k¥ '
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i |
- \hﬂ.\@“ph. A, e D, s " s L A st M‘vix A ak
r
7
u
A0 FO0S  BEEAG A MERO0 (Wil B0 SAiAl SOSEl STE 50000
Site Polarizafion: Horizontal Tempemsue  (C)
Limit: FOC Part15 (PK) Pawer: Humidty: %A
ELIT: wireless Bluelooth speaker
MM J-Cubic
Mode: BLE-TX-2480
Mote:
Reading Comect Measum-
Mo, Mk, Freq  Level  Faclor o ment  Uimil  Owver
Wz By a8 dBuvim | dbuwim | dB | Defecior | Camment
1 * 2483500 43.21 281 4030 7400 3370 peak
2 2500000 41.81 300  38.81 7400 -35.19 peak

Test Result: Pass
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[Test mode: TX High channel]; [Polarity: Vertical]
Radiated Emission Measurement
Prapat ha: CEH Dty 19 et e
1070 diudm
o
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nf"""n_
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Limit: FCC Part15 (PK) Power; Humicity:  %RH
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Mode: BLE-TX-2480
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Reading Comect Measuie-
Mo. Mk. Freq  Level  Faclor ment  Lmit  Owver
[T d B d8 dBuvim dBuiv'dm dB Destesciow Cammeni

1 2483500 4177 281 3885 7400 -35.14 peak
2 * 2500000 4284 300 9984 7400 -34.06 peak

Test Result: Pass

For Radiated emission, 1Mbps and 2Mbps mode all have been tested,

mode is reported.
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7 Appendix A

7.1 Maximum Conducted Output Power

Condition Mode Frequency (MHz) | Antenna | Conducted Power (dBm) | Limit (dBm) | Verdict
NVHT BLE 1M 2402 Ant1 -4.41 30 Pass
NVHT BLE 1M 2442 Ant1 -5.211 30 Pass
NVHT BLE 1M 2480 Ant1 -5.574 30 Pass
NVHT BLE 2M 2402 Ant1 -4.573 30 Pass
NVHT BLE 2M 2442 Ant1 -5.308 30 Pass
NVHT BLE 2M 2480 Ant1 -5.69 30 Pass

Power NVHT BLE 1M 2402MHz Ant1

Agilent Spectrum Analyzer - Swept SA
i R T RF 08 AC SEMSEINT] ALIGN AUTO 09:36:08 PM May 27, 2024

enter Freq 2.402000000 GHz ) Avg Type: Log-Pwr TRACE[[23456
PNO: Fast ~»— Trig:Free Run Avg|Hold: 100/100 TYPE MWW
IFGain:Low #Atten: 30 dB DET|P NNMHNHM
Mkr1 2.401 958 GHz
Ref Offset 2.51 dB
ll%gB!div Ref 20.00 dBm -4.410 dBm
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a0l
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Center 2.402000 GHz Span 10.00 MHz
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Power NVHT BLE 1M 2442MHz Ant1
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Agilent Spectrum Analyzer - Swept SA

BT RF s0n  AC SEMSE:INT ALIGN AUTO 03:38:45 PM May 27, 2024

[Center Freq 2.442000000 GHz ) Avg Type: Log-Pwr TRACE[[234 56

PNO: Fast ~»— Trig:Free Run Avg|Hold: 100/100 TYPE Mt

IFGain:Low #Atten: 30 dB DET|P NMNHNNHM
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Power NVHT BLE 1M 2480MHz Ant1

Agilent Spectrum Analyzer - Swept SA

BT RF s0n  AC SEMSE:INT ALIGN ALTO 09:40:20 PM May 27, 2024
[Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr TRACE[T - 3456
PNO: Fast ~»— Trig:Free Run Avg|Hold: 1001100 TYPE QAW

IFGain:Low #Atten: 30 dB DET! t

Mkr1 2.480 039 GHz
Ref Offset 2.58 dB
ll%gB!div Rz.f 23.710 dBm -5.574 dBm
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Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts
[MSG STATUS |

Power NVHT BLE 2M 2402MHz Ant1
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