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Appendix B

RF Test Data for BLE (Conducted Measurement)

Product Name: Cloud Speaker
Test Model:CS20-1

Environmental Conditions

Temperature: 24.6°C
Relative Humidity: 52.4%
ATM Pressure: 100.0 kPa
Test Engineer: Simba Huang
Supervised by: Seal Chen
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. Report No.: AIT23042708FW2
A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2ALKI-CS20-1
1 Duty Cycle

1.1 Test Result

GFSK 1M 2402 Antl 88.08 0.61
GFSK 1M 2440 Antl 88.08 0.61
GFSK 1M 2480 Antl 87.73 0.61
GFSK 2M 2402 Antl 66.39 1.22
GFSK 2M 2440 Antl 67.2 12
GFSK 2M 2480 Antl 67.2 12
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1.2 Test Graphs

Test Graphs of Duty Cycle
BLE 1M 2402MHz
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BLE 1M 2480MHz

Spectrum :%1
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BLE 2M 2440MHz

Spectrum :%1
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2 Maximum Conducted Output Power

2.1 Test Result

Test Data of Conducted Output Power

Test Channel Peak Power Limits :
Test Mode Pass or Fall
(MHz) (dBm) (dBm)
2402 -2.85 <30 Pass
GFSK 1M 2440 -4.28 <30 Pass
2480 -7.01 <30 Pass
2402 -2.94 <30 Pass
GFSK 2M 2440 -4.3 <30 Pass
2480 -7.17 <30 Pass
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2.2 Test Graphs

Test Graphs for Peak Power
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BLE 1M 2480MHz
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BLE 2M 2440MHz
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3 -6dB Bandwidth

3.1 Test Result

Test Data of Occupied Bandwidth and DTS Bandwidth

Test Channel 99% Occupied -6dB Limits )
Test Mode ) ) Pass or Fail
(MHz) Bandwidth (MHz) Bandwidth (MHz) (MHz)
2402 1.006 0.629 =0.5 Pass
GFSK 1M 2440 1.003 0.672 =0.5 Pass
2480 1.012 0.632 =0.5 Pass
2402 1.987 1.074 =0.5 Pass
GFSK 2M 2440 2.008 1.114 =0.5 Pass
2480 2.006 1.127 =0.5 Pass
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3.2 Test Graphs

Test Graphs for Bandwidth
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BLE 1M 2480MHz_DTSBW
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BLE 1M 2440MHz_OBW
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BLE 2M 2402MHz_DTSBW
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BLE 2M 2480MHz_DTSBW
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BLE 2M 2440MHz_OBW
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4 Maximum Power Spectral Density Level

4.1 Test Result

Test Data of Conducted Output Power Spectral Density

Test Channel

Power density

Limit

Test Mode (MHZ) (dBm/3kHz) (dBm/3kHz) Pass or Fail
2402 17.92 <8 Pass

GFSK 1M 2440 119.36 <8 Pass
2480 2215 <8 Pass
2402 -20.48 <8 Pass

GFSK 2M 2440 2185 <8 Pass
2480 -24.7 <8 Pass
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4.2 Test Graphs

Test Graphs of Conducted Output Power Spectral Density
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BLE 1M 2480MHz_PSD
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5 Band Edge

5.1 Test Result

GFSK 1M 2402 -51.31 -20 Pass
GFSK 1M 2480 -48.16 -20 Pass
GFSK 2M 2402 -52.39 -20 Pass
GFSK 2M 2480 -48.74 -20 Pass
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5.2 Test Graphs

Test Graphs for Band Edge

BLE 1M 2402MHz Ref

Spectrum

(=)

Ref Level 20,00 dBm
e Att 30 de
SGL Count 100/100

Offset 2.76 dé @ RBW 100 kHz

SWT 18.9 ps @ VBW 300 kHz Mode Auto FFT

® 1Pk Max

M1[1]

10 dBm

-4.78 dBm
2.40174430 GHz|

0 dem

T

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

ped

St

CF 2.402 GHz 1001 pts

Span 8.0 MHz

( J J

BLE 1M 2402MHz Emission

Spectrum

(=)

Ref Level 20,00 dBm
o Att 20 de
SGL Count 100/100

Offset 2.76 dB @ RBW 100 kHz

SWT 1138 ps @ VBW 300 kHz Mode Auto FFT

@ 1Pk Max

M1[1]
10 dBm

M2[1]

0 dem

-10 dem

-4.95 dBm|
2.40195000 GHz|
-59.00 dBm
2.40000000,GHz

-20 dBm

dBm

24,777
-30 dBm

-40 dBm

-50 dBm

T

=
x

%W'M”‘ Lt o AN
1f e

IPTPR L] FER VIR V9N, N £ W S TYLCN L RO T L L)
L2 YT T o it

=

deldes Ly
ropiH

-70 dBm

Start 2.306 GHz 1001 pts

Stop 2.406 GHz

Marker

Type | Ref | Trc | X-value | Y-value | Function

Function Result |

-4.95 dBm
-59.00 dBm
-59.18 dBm
-56.10 dBm

M1
M2
M3
M4

2,40195 GHz
2.4 GHz
2.29 GHz
2,3476 GHz

e

Page 23 of 38



77\
AIT

Dongguan Yaxu(AiT) Technology Limited

Report No.: AIT23042708FW2
FCC ID: 2ALKI-CS20-1

BLE 1M 2480MHz Ref

Spectrum

(=)

SGL Count 100/100

Ref Level 20,00 dém Offset 2.81 dB @ RBW 100 kHz
e Att 30de SWT 18.9 pys & VBW 300 kHz Mode Auto FFT

® 1Pk Max

10 dBm

M1[1]

-8.75 dBm
2.47974430 GHz|

0 dem

-10 dBm

M1

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-70 dBm

CF 2.48 GHz

1001 pts

Span 8.0 MHz

L it

BLE 1M 2480MHz Emission

Spectrum

(=)

Ref Level 20.00 dém Offset 2.81 dB @ RBW 100 kHz

ke Att 30de SWT 113.8 ps @ VBW 300 kHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -7.69 dBm
10 dBm 2.48005000 GHz
M2[1] -59.11 dBm
2.48350000 GHz
oo
-10Hem
-20/dem

3 dBm:

M3

Mi-ﬂ*\w', L i et stiap e, s, Al A.A'_r"“HJ"\W— IUEWLLXTR

-70 dBm
Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result

M1 | 1) 2,48005 GHz | -7.69 dBm |

M2 1 2.4835 GHz -59.11 dBm

M3 1 2.5 GHz -56.94 dBm

M4 1 2.4865 GHz -56.92 dBm

L H

Page 24 of 38



77\
AIT

Dongguan Yaxu(AiT) Technology Limited

Report No.: AIT23042708FW2
FCC ID: 2ALKI-CS20-1

BLE 2M 2402MHz Ref

Spectrum

(=)

Ref Level 20,00 dBm
e Att 30 de
SGL Count 100/100

Offset 2.76 dé @ RBW 100 kHz
SWT 18,9 ps & VBW 300 kHz

Mode Auto FFT

® 1Pk Max

10 dBm

M1[1]

-3.71 dBm
2.40199200 GHz|

0 dem o

=

]

-10 dBm

-20 dBm

of

]

-30 dBm /
-40 dBm /
-50 dBm

PPVAY Yaw.)

CF 2.402 GHz

1001 pts

Span 8.0 MHz

( it

BLE 2M 2402MHz Emission

Spectrum

(=)

Ref Level 20,00 dBm
e Att 30 de
SGL Count 100/100

Offset 2.76 dB @ RBW 100 kHz
SWT 1138 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dém

M1[1]

M2[1]

0 dem

-10 dem

-3.94 dBm|
2.40195000 GHz|
-52.48 dBm
2.4000000fGHz

I
/|

-20 dBm

 dBm

-30 dBm

-40 dBm

-50 deppr

|
|
4

fi)

b |

Mmm.munﬂum LW LT IR, O
il A | e 1

-70 dBm

A bt i it g gttt L s Attt Al gita ey
ATg v &) T

T

TN TITRTe| Y W)
ety e

%=

Start 2.306 GHz

1001 pts

Stop 2.406 GHz

Marker

Type | Ref | Trc | X-value | Y-value

Function

Function Result |

M1 1
M2 1
M3 1
M4 1

2,40195 GHz
2.4 GHz
2.29 GHz
2,3127 GHz

-3.94 dBm
-52.48 dBm
-60.23 dBm
-56.11 dBm

( it

Page 25 of

38



77\

Report No.: AIT23042708FW2
A I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2ALKI-CS20-1

BLE 2M 2480MHz Ref

Spectrum I:%:(

Ref Level 20,00 dém Offset 2.81 dB @ RBW 100 kHz

ke Att 30de SWT 18.9ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
® 1Pk Max
M1[1] -8.15 dBm
2.47998400 GHz
10 dem
0 dem

MjL

10 dem )

-30 dBm \
-40 dBm /J \\
J \
FANA /J’w MA\ JaVV AR

= m s tf

-70 dBm

CF 2.48 GHz 1001 pts Span 8.0 MHz
]

{ J J

BLE 2M 2480MHz Emission

Spectrum I:%:(

Ref Level 20.00 dém Offset 2.81 dB @ RBW 100 kHz

ke Att 30de SWT 113.8 ps @ VBW 300 kHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -8.62 dBm
10 dBm 2.48005000 GHz
M2[1] -58.06 dBm
0dem 2.48350000 GHz

M1

D1 -28.150 dBm;

dgm
I“&'“M M3

0 i gt o, i A S b K b L 0t b L b sty B gl po, A A il g

e : A ) Hitgortpant b7 gl il

-70 dBm
Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result
M1 | 1) 2,48005 GHz | -8.62 dBm |
M2 1 2.4835 GHz -58.06 dBm
M3 1 2.5 GHz -59.98 dBm
M4 1 2.4853 GHz -56.90 dBm

L H J

Page 26 of 38



77, W
. Report No.: AlIT23042708FW2
A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2ALKI-CS20-1

6 Conducted RF Spurious Emission

6.1 Test Result

GFSK 1M 2402 -39.81 -20 Pass
GFSK 1M 2440 -38.14 -20 Pass
GFSK 1M 2480 -34.26 -20 Pass
GFSK 2M 2402 -38.33 -20 Pass
GFSK 2M 2440 -37.65 -20 Pass
GFSK 2M 2480 -33.09 -20 Pass
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6.2 Test Graphs

Test

Graphs for Conducted RF Spurious Emission
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7 Restrict Band

7.1 Test Result

Frequency | Spur Freq Power Gain E Limit .
Mode . Detector Verdict
(MHz) (MHz) (dBm) (dBi) (dBuV/m) (dBuV/m)
GFSK 1M 2402 2310 -48.27 2.46 49.45 Peak 74 Pass
GFSK 1M 2402 2310 -56.18 2.46 41.54 Average 54 Pass
GFSK 1M 2402 2338.8 -43.49 2.46 54.23 Peak 74 Pass
GFSK 1M 2402 2338.896 -54.38 2.46 43.34 Average 54 Pass
GFSK 1M 2402 2390 -47.51 2.46 50.21 Peak 74 Pass
GFSK 1M 2402 2390 -56.46 2.46 41.26 Average 54 Pass
GFSK 1M 2480 2483.5 -48.06 2.46 49.66 Peak 74 Pass
GFSK 1M 2480 2483.5 -55.96 2.46 41.76 Average 54 Pass
GFSK 1M 2480 2486.296 -45.71 2.46 52.01 Peak 74 Pass
GFSK 1M 2480 2486.368 -55.8 2.46 41.92 Average 54 Pass
GFSK 1M 2480 2500 -48.02 2.46 49.7 Peak 74 Pass
GFSK 1M 2480 2500 -56.12 2.46 41.6 Average 54 Pass
GFSK 2M 2402 2310 -49.06 2.46 48.66 Peak 74 Pass
GFSK 2M 2402 2310 -55.67 2.46 42.05 Average 54 Pass
GFSK 2M 2402 2314.608 -42.69 2.46 55.03 Peak 74 Pass
GFSK 2M 2402 2340.24 -54.01 2.46 43.71 Average 54 Pass
GFSK 2M 2402 2390 -45.77 2.46 51.95 Peak 74 Pass
GFSK 2M 2402 2390 -55.78 2.46 41.94 Average 54 Pass
GFSK 2M 2480 2483.5 -47.51 2.46 50.21 Peak 74 Pass
GFSK 2M 2480 2483.5 -55.88 2.46 41.84 Average 54 Pass
GFSK 2M 2480 2498.608 -45.48 2.46 52.24 Peak 74 Pass
GFSK 2M 2480 2484.688 -55.34 2.46 42.38 Average 54 Pass
GFSK 2M 2480 2500 -48.26 2.46 49.46 Peak 74 Pass
GFSK 2M 2480 2500 -55.74 2.46 41.98 Average 54 Pass
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7.2 Test Graphs

Test Graphs for Restrict Band
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