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Total Quality. Assured.
TEST REPORT

1.1 RF Output Power

1.1.1 Test Result and Data

Report No.: 210401413SHA-002
Appendix A

BLE Maximum Output Power

Test Frequency (MHz) Power (dBm) Result
2402 -1.09 Pass
2440 -0.34 Pass
2480 -0.13 Pass

2402MHz

2440MHz

[ Keysight Spectrum Analyzer - Smept 54
&

RL A

Center Freq 2.402000000 GHz Avg Type: Log-Pwr
NFE PHO: Fast g

FGainLaw

Trig: Free Run
#Atten: 30 dB

Ref Offset0 5 dB
Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 2.0 MHz #VBW 6.0 MHz

=3 sTATU

Sweep 1.000 ms (1001 pts)

[ Keysight Spectrum Anshyeer - Swept 54
kL
Center Freq 2.440000000
NFE

Frequency GHz

IFGain:Low
0176

-1.09 Ref Offset 0.5 dB

Hz
dBm Ref 20.00 dBm
Center Freq|
2402000000 GHz|

Center 2.440000 GHz
H#Res BW 2.0 MHz

Span 10.00 MHz

PHO: Fost L)

#VBW 6.0 MHz

v .y 02:48:2
Avg Type: Log-Pur

Trig: Free Run

#Atten: 30 dB

Center Freq
2440000000 GHz|

Span 10.00 MHz,
Sweep 1,000 ms (1001 pts)

2480MHz

[ Keysight Spectrum Analyzer - Smept 54
&

A
GHz Avg Type: Log-Pur
PO: Fast L p)
IFGain:Low

Center Freq 2.4300000 Trig: Fres Run
#Atten: 30 dB

Ref Offset0 5 dB
Ref 20.00 dBm

(Center 2.480000 GHz

fRes BW 2.0 MHz #VBW 6.0 MHz

Center Freq|
2 480000000 GHz|

Span 10.00 MHz,
1,000 ms (1001 pts)
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1.2 Power Spectral Density

1.2.1 Test Result and Data

Report No.: 210401413SHA-002
Appendix A

BLE Peak Power Spectral Density

Test Frequency (MHz) PSD (dBm/3kHz) Result
2402 -1.14 Pass
2440 -0.38 Pass
2480 -0.20 Pass

2402MHz

2440MHz

[ Keysight Spectrum Analyzer - Smept 54
&

Center Freq 2.402000000 GHz
NFE PO wide ) Trig: Free Run
[FGain:low __ #Atten: 30 dB
Ref Offset0.5 dB
Ref 20.00 dBm

’1

Center 2.4020000 GHz

#Res BW 100 kHz #VBW 300 kHz

A
Avg Type: Log-Pur

[ Keysight Spectrum Analyzer - Swept 54
&

MKr1 2.401 77 Ref Offset05 dB

Ref 20.00 dBm

Center Freq|
2402000000 GHz|

’l

Span 755.2 kHz Center 2.4400000 GHz
Sweep 1,000 ms (1001 pts) HRes BW 100 kHz

STATUS =3

Center Freq 2.440000000 GH.
NFE  PNO:Wide Cp)
IFGain:Low

v .y

Avg Type: Log-Pur
Trig: Free Run
#Atten: 30 dB

Center Freq
2440000000 GHz|

CF Step|
76457 kHz
n

FreqOffset
O H;

Scale Type
Span 754.6 kHz |5 e

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

2480MHz

[ Keysight Spectrum Analyzer - Smept 54
&

Center Freg 2,480000000 GHz
=

PNO: Wide ey TTig: Free Run
#Amen: 30 4B

Wide ¢
IFGain-Low

Ref Offset0.5 dB
Ref 20.00 dBm

ICenter 2.4800000 GHz
HRes B KH:

#VBW 300 kHz

A
Avg Type: Log-Pur

Center Freq|
2.480000000 GHz|

Span 758.2 kHz
1,000 ms (1001 pts)
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1.3 6dB BandWidth

1.3.1 Test Result and Data

Report No.: 210401413SHA-002

Appendix A

BLE Occupied 6dB Bandwidth

Test Frequency (MHz) Occupied Bandwidth (kHz) Min Limit (kHz) Result
2402 503.5 500 Pass
2440 503 500 Pass
2480 505.5 500 Pass

2402MHz

2440MHz

[ Keysight Spectrum Anslyzer - Geeupied BIV

TN

Center Freq 2.402000000 GHz
HIFGain:Low

Ref Offset 0.5 dB
Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 100 kHz

Occupied Bandwidth

v a
Center Freq: 2.402000000 GHz.
T Run AvglHold: 1000/1000

ree
#Atten: 30 dB Radie Device: BTS

Span 5.000 MHz]
#VBW 300 kHz Sweep 2.533 ms|

Total Power 4.40 dBm

1.0581 MHz

Transmit Freq Error
x dB Bandwidth

23.808 kHz
503.5 kHz x dB

% of OBW Power 99.00 %

-6.00 dB

sTATUS

[ Keysight Spectrum Analyzer - Occupied W
&

Center Freq 2.440000000 GHz

HIFGain:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset0.5 dB
Ref 20.00 dBm

Center 2.440000 GHz
#Res BW 100 kHz

Occupied Bandwidth
1.0573 MHz

23.146 kHz
503.0 kHz

Transmit Freq Error
x dB Bandwidth

v a
Center Fraq: 2.440000000 GHz
AvglHold: 1000/1000

#VBW 300 kHz

Total Power

% of OBW Power
x dB

02:47:10 84 A 28, 2021

Radio Std: None Frequency

Radie Device: BTS

Span 5.000 MHz]
Sweep 2.533 ms|

5.15 dBm

99.00 %
-6.00 dB

sTATUS

2480MHz

[ Veysght Specinm Ansbyzer - Decupied B
T
Center Freq 2.480000000 GHz
T
WFGain:Low

Ref Offset 0.5 dB
Ref 20.00 dBm

Center 2.480000 GHz
#Res BW 100 kHz

Occupied Bandwidth
1.0580 MHz
24.006 kHz

505.5 kHz x dB

Transmit Freq Error
x dB Bandwidth

" Trig: Free Ru

3 a
Center Fraq: 2.430000000 GHz
Aug|Hold: 100011000

#Aren: 30 dB Radio Device: BTS

Span 5.000 MHzj

#VBW 300 kHz Sweep 2.533 ms|

Total Power 5.37 dBm

% of OBW Power 99.00 %

-6.00 dB

sTATUS

Frequency

Center Freq|
2480000000 GHz|
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1.4 99% BandWidth

1.4.1 Test Result and Data

Report No.: 210401413SHA-002
Appendix A

BLE 99% Occupied Bandwidth

Test Frequency (MHz) 99% Occupied Bandwidth (MHz) Result
2402 1.0141 Pass
2440 1.0146 Pass
2480 1.0148 Pass

2402MHz

2440MHz

[ Keysight Spectrum Anslyzer - Geeupied BIV

TN

Center Freq 2.402000000 GHz
HIFGain:Low

Ref Offset 0.5 dB
Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 30 kHz

Occupied Bandwidth

v a
Center Freq: 2.402000000 GHz.
T Run AvglHold: 1000/1000

ree
#Atten: 30 dB

#VBW 100 kHz

Total Power

1.0141 MHz

Transmit Freq Error
x dB Bandwidth

37.570 kHz
1.227 MHz

% of OBW Power
x dB

Radie Device: BTS

Span 4.000 MHz]
Sweep 4.267 ms|

3.76 dBm

99.00 %
-26.00 dB

sTATUS

[ Keysight Spectrum Analyzer - Occupied W

TN

Center Freq 2.440000000 GHz
HIFGain:Low

Ref Offset0.5 dB
Ref 20.00 dBm

Center 2.440000 GHz
#Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

v a
Center Fraq: 2.440000000 GHz

Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

Total Power

1.0146 MHz
37.629 kHz
1.231 MHz

% of OBW Power
x dB

AvglHold: 1000/1000

02:47:48 84 A 28, 2021

Radio Std: None Frequency

Radie Device: BTS

Span 4.000 MHz]
Sweep 4.267 ms|

4.52 dBm

99.00 %
-26.00 dB

sTATUS

2480MHz

[ Veysght Specinm Ansbyzer - Decupied B
T
Center Freq 2.480000000 GHz
T
WFGain:Low

Ref Offset 0.5 dB
Ref 20.00 dBm

Center 2.480000 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.0148 MHz
38.364 kHz
1.227 MHz

Transmit Freq Error
x dB Bandwidth

N a
Center Freq: 2450000000 GHz
Trig: Free Ru
#Amen: 30 4B

#VBW 100 kHz

Total Power

% of OBW Power
x dB

Aug|Hold: 100011000

Radio Device: BTS

Span 4.000 MHz]
Sweep 4.267 ms|

4.74 dBm

99.00 %
-26.00 dB

sTATUS

Frequency

Center Freq|
2480000000 GHz|
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1.5 Transmitter Spurious Emission

1.5.1 Test Result and Data

BLE Transmitter Spurious Emission

Test Frequency (MHz) Test Range Power (dBm) Result
2402 1MHz~2310MHz -52.28 Pass
2402 2500MHz~5000MHz -45.59 Pass
2402 5000MHz~25000MHz -43.31 Pass
2402 Band Edge -37.05 Pass
2402 Reference Level -1.16 Pass
2440 1MHz~2310MHz -52.84 Pass
2440 2500MHz~5000MHz -45.33 Pass
2440 5000MHz~25000MHz -43.86 Pass
2440 Band Edge -53.63 Pass
2440 Reference Level -0.39 Pass
2480 1MHz~2310MHz -47.85 Pass
2480 2500MHz~5000MHz -48.99 Pass
2480 5000MHz~25000MHz -43.08 Pass
2480 Band Edge -50.42 Pass
2480 Reference Level -0.18 Pass
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Appendix A

2402MHz,Plot 1,Reference Level

2402MHz,Plot 2,Band Edge

(= Xeysight Spectrum Anslyzer - Smept 54
3

A
Avg Type: Log-Pwr

Cener Freq 2.402000000 GHz
NFE - PNO:Wide g 17i0: Free Run
\FGain-Low * #Amen: 30 dB
Ref Offset0.5 dB Mkr1 2.401
Ref 20.00 dBm

Center 2.402000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts)|

uss STATUS

Center Freq|
2.402000000 GHz|

(= Xeysight Spectrum Anslyzer - Smept 54
3

A
Avg Type: Log-Pwr

Cener Freq 2.405000000 GHz
WFE

PNO: Fasl )

" Trig: Free Run
IFGain:Low Atten:

30 dB
MKr6 2.497

77225G

:
Ref Offset 0.5 dB -56.36 dBm)

Ref 20.00 dBm

Center Freq
2.405000000 GHz|

#VBW 300 kHz

T W TR
; FRERE
5 e
N

N

-1.12 dBm

2.401 770 00 GHz |
2.400 -50.51 dBm

000 00 GHz
2.398 269 25 GHz |
2.483 500 00 GHz.

-37.05 dBm
-50.97 dBm

2402MHz,Plot 3,1MHz~2310MHz

2402MHz,Plot 4,2500MHz~5000MHz

[ Keysight Spectram Anshyeer - Smept SA
&

i A
Center Freqg 1.155500000 GHz Avg Type: Log-Pwr
NFE - PNO:Fast (a0 Trig: FreeRun

O Fast Ly
IFGain-Law #Atten: 30 dB

Mkr1 87

Ref Offset0.5 dB
0.0 -52.29 dBm

Ref 20.00 dBm

Stop 2.310 GHz
#VBW 300 kHz Sweep 8.000 ms (40001 pts)

=3 STATUS

Center Freq|

StartFreq

[ Keysight Spectrum Anshyeer - Swept 54
Lo 3 0214
Center Freq 3.750000000 GHz N Avg Type: Log-Pwr
NFE PO rast e Trig: Free Run
IFGain:Low __ #Atten: 30 dB
Ref Offset05 dB Mkr1 4.803 500 0 GHz
Ref 20.00 dBm

Stop 5.000 GHz
Sweep 10.67 ms (40001 pts)

=3 STATUS

#VBW 300 kHz

2402MHz,Plot 5,5000MHz~25000MHz

2440MHz,Plot 1,Reference Level

[ Keysight Spectram Anshyeer - Smept SA
&

Center Freq 15.000000000 GHz
NFE PNO: Fast g 17i0: Free Run
IFGainlow __ #Atten: 30 d8

Ref Offset0 5 dB
Ref 20.00 dBm

Stop 25.00 GHz
Sweep 34.67 ms (40001 pts)

v STATUS

fRes BW 1.0 MHz #VBW 3.0 MHz

[ Keysight Spectrum Anshyeer - Swept 54

A 02:4
CHz Frequency
LRI Trig: Free Run
FGain:Low #Atten: 30 dB

Ref Offset 0.5 dB
Ref 20.00 dBm

Center 2.440000 GHz
H#Res BW 100 kHz

Span 3.000 MHz,
Sweep 2.667 ms (40001 pts)

=3 STATUS

#VBW 300 kHz
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2440MHz,Plot 2,Band Edge

2440MHz,Plot 3,1MHz~2310MHz

(= Xeysight Spectrum Anslyzer - Smept 54
3

Cener Freq 2.405000000 GHz
M i

A
Avg Type: Log-Pwr

W Trig: Free Run
" #Aten: 30 4B

Ref Offset 0.5 dB
Ref 20.00 dBm

#VBW 300 kHz

2.439 774 76 GHz |
2.400 000 00 GHz

| 2391776 00 GHz 56,56 dBm
2.483 500 00 GHz. -61.95 dBm

0.36 dBm|
6235 dBm

Center Freq|
2 405000000 GHz|

(= Xeysight Spectrum Anslyzer - Smept 54
3

Center Freg 1.155500000
e

A
GHz Avg Type: Log-Pwr
PNO: Fast
IFGain:Low

" Trig: Free Run
Atten: 30 dB
Mkr1 874.55 MHZ

Ref Offset 05 dB 2.84 dBm|

Ref 20.00 dBm

Stop 2.310 GHz

Start 1 MHz
3 Sweep 8.000 ms (40001 pts)

Res BW 100 kHz #VBW 300 kHz

Center Freq
1,155500000 GHz|

2440MHz,Plot 4,2500MHz~5000MHz

2440MHz,Plot 5,5000MHz~25000MHz

[ Keysight Spectram Anshyeer - Smept SA
&

GHz Avg Type: Log-Pwr
PNO: Fast
IFGain-Law

Center Freq 3.7500000 B ;o ree run
#Atten: 30 dB
.879 500 0 GHZ

Ref Offset0 5 dB
-45.33 dBm|

Ref 20.00 dBm

Stop 5.000 GHz
Sweep 10.67 ms (40001 pts)

STATUS

#VBW 300 kHz

Frequency

Center Freq|
3750000000 GHz|

[ Keysight Spectrum Anshyeer - Swept 54
&

Y
GHz Avg Type: Log-Pwr
PHO: Fast
IFGain:Low

Center Freq ‘!E.DOUDDOU 1 Freerun
Atten: 30 dB
Mkr1 24.083 0 GHZ]

Ref Offset 0.6 dB
-43.86 dBm

Ref 20.00 dBm

Stop 25.00 GHz
Sweep 34.67 ms (40001 pts)

STATUS

#VBW 3.0 MHz

=3

Frequency

Center Freq
15000000000 GHz|

2480MHz,Plot 1,Reference Level

2480MHz,Plot 2,Band Edge

[ Keysight Spectrum Analyzer - Smept 54
&

Center Freq 2.480000000 GHz
NFE PHO: Wide

IFGain-Law

e Trig: Free Run
#Atten: 30 dB

Ref Offset0 5 dB
Ref 20.00 dBm

Span 3.000 MHz,
Sweep 2.667 ms (40001 pts)

(Center 2.480000 GHz
H#Res BW 100 kHz #VBW 300 kHz

v STATUS

2 {atel
Frequency

Center Freq|
2 480000000 GHz|

[ Keysight Spectrum Analyzer - Swept 54
&

GHz
PHO: Fast
IFGain:Low

Center Freq 2.4050000 Trig: Free Run

" watten: 30 8
Ref Offset 0.5 dB
Ref 20.00 dBm

#VBW 300 kHz

-0.18 dBm

2.479 769 75 GHz |
-62.95 dBm

2.400 000 00 GHz.
-58.74 dBm
5491 dBm

2.398 093 50 GHz |
2.483 500 00 GHz

Frequency

Center Freq
2405000000 GHz|

Page

7 of 8




INntertek

Total Quality. Assured.
TEST REPORT

Report No.: 210401413SHA-002
Appendix A

2480MHz,Plot 3,1MHz~2310MHz

2480MHz,Plot 4,2500MHz~5000MHz

[ Keysight Spectrum Anshyzer - Smept SA =

[ .
Center Freq 1.1555000 .;m e run
IFGain-low *__ #Amen: 30 dB

A
Avg Type: Log-Pwr

Ref Offset0 5 dB
Ref 20.00 dBm

oo o nia

Stop 2.310 GHz
Sweep 8.000 ms (40001 pts)

uss STATUS.

#VBW 300 kHz

[ Keysight Spectrum Anshyzer - Smept 54

&L
Center Freq 3.7500000 G S g Free Run
IFGain-Low ©__#Atten: 30 dB

A 025
Avg Type: Log-Pwr

Ref Offset 0.5 dB
Ref 20.00 dBm

‘Start 2.500 GHz Stop 5.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10.67 ms (40001 pts)

uss STATUS.

2480MHz,Plot 5,5000MHz~25000MHz

[ Veyraht Speciom Rrhyr - Swept SA T T
& : GED

- A
Center Freqg 15.000000000 GHz Avg Type: Log-Pwr
NFE ThO-ast a0 Trig: Free Run

IFGainlow __ #Atten: 30 d8

Ref Offset0 5 dB
Ref 20.00 dBm

Stop 25.00 GHz
Sweep 34.67 ms (40001 pts)

=3 STATUS

#VBW 3.0 MHz
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