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Appendix RF test data for BLE
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Conducted Output Power
Test Result

Peak Output Power | Peak Output Power Limit

Mode Channel (dBm) (mW) (dBm) Result

0 1.90 1.55 <30

BLE 1M 19 -0.16 0.96 <30

39 0.12 1.03 <30

0 2.01 1.59 <30

BLE 2M 19 -0.12 0.97 <30

39 0.10 1.02 <30

Test Graphs

[ — e ——Y [ — e ——Y
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Av Type: Log-Pwr
e Trig: FreeRun AvgiHold: 103/100
#Anen: 26 48

Av Type: Log-Pwr
POt ast —e Trig: Froe Run AvgiHold: 103/100
i Guinsow #Atien: 26 a8

Ref Offset 1 dB
Ref 16.00 dBm

Ref Offset 1 dB
Ref 16.00 dBm

ICenter 2.402000 GHz Span 5.000 MHz|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)|

Span 5.000 MHz|
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)|

Peak Output Power Peak Output Power
BLE 1M_Channel 0 BLE 1M_Channel 19

[ ———— [ ————
T T

Avg Type: Log-Pwr
PhO: Fat e 11l Frae Run AvgiHold: 1001100
IFGainow SAnen: 26 4B

Avg Type: Log-Pwr
PhO: Fat e 11l Frae Run AvgiHold: 1001100
IFGainow SAnen: 26 4B

RerOffset 1 B Mkr1 2.401 2}

RerOffset 1 B
Ref 16.00 dBm 2.009 dBm

Ref 16.00 dBm

ICenter 2.402000 GHz Span 5.000 MHz|
fiRes. 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)|

ICenter 2.480000 GHz Span 5.000 MHz|
f¥Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)|

Peak Output Power Peak Output Power
BLE 1M_Channel 39 BLE 2M_Channel 0
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Avg Type: Log-Pwr
PhO: Fat e 11l Frae Run AvgiHold: 1001100
IFGainow SAnen: 26 4B

Avg Type: Log-Pwr
PhO: Fat e 11l Frae Run AvgiHold: 1001100
IFGainow SAnen: 26 4B

RerOffset 1 B
Ref 16.00 dBm

RerOffset 1 B
Ref 16.00 dBm

ICenter 2.480000 GHz Span 5.000 MHz|
F - #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)|

ICenter 2.440000 GHz Span 5.000 MHz|
f¥Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)|

Peak Output Power Peak Output Power
BLE 2M_Channel 19 BLE 2M_Channel 39
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99% Bandwidth
Test Result

Mode

Channel

Center Frequency (MHz)

99% BW (MHz)

BLE 1M

2402

1.0356

BLE 1M

19

2440

1.0357

BLE 1M

39

2480

1.0348

BLE 2M

2402

2.0588

BLE 2M

19

2440

2.0515

BLE 2M

39

2480

2.0597

Test Graphs

JE Kermoht Specinem Ry - Ooxpmed W
TR

e Trig: FreeRun

Ref Cffset 1 B
Ref 21.00 dBm

‘Center 2402 GHz

Occupied Bandwidth

1.0356 MHz
8.163 kHz
1.268 MHz

Transmit Freq Error
x dB Bandwidth

Comur Fraq: 2402000000 GHz

#Aen: 26 48

H#VBW 62 kHz
Total Power 7.97 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

AvgiHold: 1001100

Radio St Hone

Radic Device: BTS

Span 2 MHz
Sweep 5.333ms

[y
s

e Trig: FreeRun

Ref Cffset 1 B
Ref 21.00 dBm

‘Center 2.402 GHz
HRes BW 30 kHz
Occupied Bandwidth
2.0588 MHz
21.629 kHz
2.518 MHz

Transmit Freq Error
x dB Bandwidth

Comur Fraq: 2402000000 GHz
AvgiHold: 1001100
#Aen: 26 48

Span 4 MHz

#VBW 91 kHz Sweep 4.666 ms|

Total Power 7.94 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

BLE 1M_Channel 0

BLE 2M_Channel 0

[ —————
TR

A Gain Low

Ref Offset 1 dB
Ref 21.00 dBm

Occupied Bandwidth

1.0357 MHz
15.973 kHz
1.264 MHz

Transmit Freq Error
x dB Bandwidth

Centar Froq: 2,443000000 GHz
“Avgitold: 1001100

Trig: Fres Run
sanen: 26 4B

H#VBW 62 kHz

Total Power 5.96 dBm

% of OBW Power

99.00 %
xdB -26.00 dB

Span 2 MHz
Sweep 5.333ms

e —————T

A Gain Low

Ref Offset 1 dB
Ref 21.00 dBm

BRes BW 30 kHz

Occupied Bandwidth

2.0515 MHz
24.839 kHz
2511 MHz

Transmit Freq Error
x dB Bandwidth

Conter Froq: 2.440000000 GHz

“Avgitold: 1001100

Span 4 MHz

#VBW 91 kHz Sweep 4.666 ms|

Total Power 5.91 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

BLE 1M_Channel 19

BLE 2M_Channel 19

[ —————
TR

A Gain Low

Ref Offset 1 dB
Ref 21.00 dBm

Res BW 20 kHz

Occupied Bandwidth

1.0348 MHz
15.341 kHz
1.267 MHz

Transmit Freq Error
x dB Bandwidth

Centar Froq; 2.483000000 GHz
“Avgitold: 1001100

Trig: Fres Run
sanen: 26 4B

FVBW 62 kHz

Total Power

% of OBW Power

6.20 dBm

99.00 %
xdB -26.00 dB

Radio Sid: None

Ra:

Span 2 MHz,
Sweep 5.333 ms|

et Spectrm Anahes - Deupes B
T

A Gain Low

Ref Offset 1 dB
Ref 21.00 dBm

H#Res BW 30 kHz
Occupied Bandwidth
2.0597 MHz
20.120 kHz
2511 MHz

Transmit Freq Error
x dB Bandwidth

Center Froq: 2.480000000 GHz

Radie Std: Nane
Trig: Fres Run
sanen: 26 4B

“Avgitold: 1001100

Span 4 MHz

FVBW 91 kHz Sweep 4.666 ms|

Total Power 6.05 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

BLE 1M_Channel 39

BLE 2M_Channel 39
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6dB Bandwidth
Test Result

Mode

Channel

Center Frequency
(MHz)

Limit
(MHz)

6 dB Bandwidth
(MHz)

Result

0

2402

0.6600

BLE 1M

19

2440

0.6600

39

2480

0.6600

0

2402

1.180

BLE 2M

19

2440

1.170

39

2480

1.170

Test Graphs

[ ————Ty
TR

Ref Cffset 1 B
Ref 16.00 dBm

‘Center 2402 GHz
HRes BW 100 kHz

Occupied Bandwidth

Center Froq: 2,402000000 GHz
e Trig: FreeRun AvgiHold: 100100
#Aen: 26 48

#VBW 300 kHz

Total Power 8.40 dBm

1.0399 MHz

Transmit Freq Error
x dB Bandwidth

2Hz % of OBW Power
661.8 kHz xdB

Radio Sid: None

Radic Device: BTS

Span 2 MHz
Sweep 1.333ms

[ ————Ty
TR

Center Froq: 2,402000000 GHz
Trig: Froe Run AvgiHold>1001100
#Aen: 26 48

Ref Cffset 1 B
Ref 16.00 dBm

‘Center 2402 GHz

es BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Tatal Power 9.00 dBm
2.0583 MHz
5.871 kHz % of OBW Power

1.176 MHz xdB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

Radie Std: None

Radic Device: BTS

Span 4 MHz
Sweep 1.333ms

BLE 1M_Channel 0

BLE 2M_Channel 0

[ —————y
TR

RefOffset 1 dB
Ref 16.00 dBm

HRes BW 100 kHz

Occupied Bandwidth

Conter Froq: 2.440000000 GHz
Trig: Fras Run “AvvgiHold: 1001100

A Gain Low SAnen: 26 4B

#VBW 300 kHz

Total Power 6.32 dBm

1.0412 MHz

Transmit Freq Error
x dB Bandwidth

4.849 kHz % of OBW Power
656.8 kHz xdB

Radio Sid: None

Radic Device: BTS

Span 2 MHz
Sweep 1.333ms

[ —————y
T "
Conter Froq: 2.440000000 GHz

Trig: Fras Run “AvvgiHold: 1001100

A Gain Low SAnen: 26 4B

RefOffset 1 dB
Ref 16.00 dBm

HRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Tatal Power 6.84 dBm
2.0566 MHz
9.304 kHz % of OBW Power

1.169 MHz xdB

Transmit Freq Error
x dB Bandwidth

Radie Std: Nane

Radic Device: BTS

Span 4 MHz
Sweep 1.333ms

BLE 1M_Channel 19

BLE 2M_Channel 19

[ —— e — Ty
TR

RefOffset 1 dB
Ref 16.00 dBm

iCenter 2.48 GHz

Occupied Bandwidth

Center Froq: 2.480000000 GHz
Trig: Fras Run “AvvgiHold: 1001100

A Gain Low SAnen: 26 4B

FVBW 300 kHz

Total Power 6.59 dBm

1.0374 MHz

Transmit Freq Error
x dB Bandwidth

3.723 kHz % of OBW Power
662.3 kHz xdB

cLans oS,
Radie Std: Nane

Radic Device: BTS

Span 2 MHz,
Sweep 1.333 ms|

[ —— e — Ty
T "

Center Froq: 2.480000000 GHz

Trig: Fres Run “AvvgiHold=100100

A Gain Low SAnen: 26 4B

RefOffset 1 dB
Ref 16.00 dBm

enter 248 GHz
HR FVBW 300 kHz

Occupied Bandwidth Total Power 7.18 dBm
2.0475 MHz

12.447 kHz % of OBW Power
1.173 MHz xdB

Transmit Freq Error
x dB Bandwidth

Radie Std: Nane

Radic Device: BTS

Span 4 MHz
Sweep 1.333 ms|

BLE 1M_Channel 39

BLE 2M_Channel 39
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Conducted Out Of Band Emission

Test Result
00B Emission OO0B Emission .. ..
Limit Over Limit
Mode Channel Frequency Level (dBm) (dB) Result
(MHz) (dBm)
0 2400.00 -57.950 -18.11 -39.840
24923.2 -48.905 -18.11 -30.795
BLE 1M 19 24993.8 -47.277 -20.19 -27.087
39 2483.50 -62.550 -19.97 -42.580
24930.1 -49.824 -19.97 -29.854
0 2400.00 -30.330 -19.0 -11.330
24990.0 -49.269 -19.0 -30.269
BLE 2M 19 24784.6 -48.950 -21.07 -27.880
39 2483.50 -60.970 -20.85 -40.120
24923.2 -49.799 -20.85 -28.949
Test Graphs

“Avo Type: Log-Pwr “Avo Type: Log-Pwr
POz wids s Trig: Free Run AvgiHold: 1031100 do ~»e  Trig: Free Run AvgiHold: 103/100
Low

#Anen: 26 48 #Anen: 26 48

ICenter 2.4020000 GHz Span 990.0 kHz ICenter 2.4020000 GHz Span 1.770 MHz|

#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
In-Band Reference Level In-Band Reference Level

BLE 1M_Channel 0 BLE 2M_Channel 0

Span 100.0 MHz
#VBW 300 kHz Sweep 9.600 ms (1001 pts)

ICenter 2.36000 GHz Span 100.0 MHz|
HR Hz #VBW 300 kHz Sweep 9.600 ms (1001 pts))
v o 7 TRy E

DR VALIE

DR VALIE

2400 0 GHz |(A] 30332 dBm

Out Of Band Emission Out Of Band Emission
BLE 1M_Channel 0 BLE 2M_Channel 0
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e
TR

Ref Offset 1 0B
Ref 15.00 dBm

“Avo Type: Log-Pwr
Trig: Froe Run AvgHold: 10/10

Atten: 24 dB

Stop 25.00 GHz
#VBW 300 kHz

Ref Offset 1 0B
Ref 15.00 dBm

“Avo Type: Log-Pwr
Trig: Froe Run AvgHold: 10/10

Atten: 24 dB

Stop 25.00 GHz
Sweep 2.387 5 (40000 pts)

#VBW 300 kHz

30.0 MHz - 25000.0 MHz
BLE 1M_Channel 0

30.0 MHz - 25000.0 MHz
BLE 2M_Channel 0

e
TR

Ref Offset 1 dB
Ref 15.00 dBm

ICenter 2.4400000 GHz
#Res BW 100 kHz

“Avo Type: Log-Pwr
POz wids s Trig: Free Run AvgiHold: 103/100

I GuinLow #Atien: 26 a8

Span 990.0 kHz

#VBW 300 kHz Sweep 1.000 ms (1001 pts))

Ref Offset 1 dB
Ref 15.00 dBm

ICenter 2.4400000 GHz
#Res BW 100 kHz

“Avo Type: Log-Pwr
Trig: Froe Run AvgiHold: 100100

#Anen: 26 48

Span 1.755 MHz|

#VBW 300 kHz Sweep 1.000 ms (1001 pts))

In-Band Reference Level
BLE 1M_Channel 19

In-Band Reference Level
BLE 2M_Channel 19

[ ————y
TR

Ref Offset 148
Ref 15.00 dBm

Avg Type: Log-Pwr
st —»s Trig: Free Run AvgHold: 10/10

Low Atten: 34 4B

Stop 25.00 GHz

[ ————y
TR

Ref Offset 148
Ref 15.00 dBm

24,784 6 GHE| 0 a8
2440 3 GHz {A] 4430dBm |

Avg Type: Log-Pwr
Trig: Froe Run AvgHold: 10/10

Atten: 24 dB

44 Hz]
4.430 dBm|

Stop 25.00 GHz
Sweep 2.387 5 (40000 pts]

#VBW 300 kHz

30.0 MHz - 25000.0 MHz
BLE 1M_Channel 19

30.0 MHz - 25000.0 MHz
BLE 2M_Channel 19

[ —— e ——
TR

RerOffset 1 B
Ref 15.00 dBm

ICenter 2.4800000 GHz
f¥Res BW 100 kHz

Center Freq 2.480000000 GHz

Bovg Type: Log-Pwr
o . Trig: Fras Run AvgiHold: 1001100

PN
IFGainLow SAnen: 26 4B

Span 990.0 kHz
Sweep 1.000 ms (1001 pts)|

#VBW 300 kHz

Ky Spectnam Anaheer - Smap 24
T

Center Freq 2.4

RerOffset 1 B
Ref 15.00 dBm

ICenter 2.4800000 GHz
f¥Res BW 100 kHz

Bovg Type: Log-Pwr
PNO: Wids ~s-  TriG: Free Run AvgiHold: 1001100
IFGainLow SAnen: 26 4B

Span 1.755 MHz|
Sweep 1.000 ms (1001 pts)|

#VBW 300 kHz

In-Band Reference Level
BLE 1M_Channel 39

In-Band Reference Level
BLE 2M_Channel 39
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“Avo Type: Log-Pwr
POt ast —e Trig: Froe Run AvgiHold: 103/100
i Guinow #Atien: 26 a8

Ref Offset 1 0B
Ref 15.00 dBm

Span 28.00 MHz
#VBW 300 KHz 2.733 ms (1001 pts)
Y TN

2483 500 GH2 |(A] 62,550 dBim.

T

“Avo Type: Log-Pwr
POt ast —e Trig: Froe Run AvgiHold: 103/100
i Guinow #Atien: 26 a8

Ref Offset 1 0B
Ref 15.00 dBm

Span 28.00 MHz
#VBW 300 KHz Sweep 2733 ms (1001 pts)
Y o

2483 500 GH2 |(A]_60.968 dBim.

T

Out Of Band Emission
BLE 1M_Channel 39

Out Of Band Emission
BLE 2M_Channel 39

“Avo Type: Log-Pwr
e Trig: FreeRun AvgiHold: 1010
Atten: 24 dB

Ref Offset 148
Ref 15.00 dBm

Stop 25.00 GHz
#VBW 300 KHz Sweep 2.387 5 (40000 pts)

24330 1GHz| 49,824 dBm
24802 GHz () _-1.086 dBm

T

“Avo Type: Log-Pwr
e Trig: FreeRun AvgiHold: 1010
Atten: 24 dB

Ref Offset 148
Ref 15.00 dBm

¢

Stop 25.00 GHz
s

#VBW 300 kHz

3 FUNCTIGN | FUNETION WG T
243232 GHz, 799 dEim,
24802 GHz () _-2.300 dBm

T

30.0 MHz - 25000.0 MHz
BLE 1M_Channel 39

30.0 MHz - 25000.0 MHz
BLE 2M_Channel 39
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Duty Cycle
Test Result

Mode Channel On Time (ms)

Period (ms)

Duty Cycle
(%)

Duty Cycle
(linear)

Duty Cycle
Factor (dB)

1/T

0 2.123

2.499

84.94

0.8494

0.7089

0.4710

BLE 1M 19 2.123

2.499

84.94

0.8494

0.7089

0.4710

39 2.123

2.499

84.94

0.8494

0.7089

0.4710

0 1.066

1.874

56.92

0.5692

2.4474

0.9381

BLE 2M 19 1.066

1.875

56.89

0.5689

2.4496

0.9381

39 1.067

1.874

56.94

0.5694

2.4458

0.9372

Test Graphs

[ ——————
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AvaType: RS
Paortas <e- Trig: Free Run
i Gaint #aten: 28 48

Ref Offset 148
Ref 17.00 dBm

L]
(Center 2.402000000 GHz

184dB]
2499 ms (Al 1151d8

=3 T

[ ——————
TR

AvaType: RS
Paortas <e- Trig: Free Run
i Gaint #aten: 28 48

Ref Ofset 148

Ref 17.00 dBm

(Center 2.440000000 GHz n 0 Hz|

Spai
Sweep 11.33 ms (10001 pts)

#VBW 8.0 MHz*

T
49 me | 270 dBm
23 ma/(A]  1.18dB/

2499 ms/ia) 101008

=3 T

BLE 1M_Channel 0

BLE 1M_Channel 19

[ ————
TR

Bovg Type: RMS
POt Fast —e-  Trig: Frae Run
IFGainLow SAnen: 26 4B

Ref Offset 1 0B
Ref 17.00 dBm

s
(Center 2.480000000 GHz

4955 ms| -1.99 dBm
2123ma[(A]  022d8.
Za%9ms/ia) __ 881dB

Span
Sweep 11.33 ms (10001 pts)

L

HUE

= s

= Keigee sprctrum amsbzer - S 34 ==
TR :

Bovg Type: RMS

POt Fast —e-  Trig: Frae Run
IFGainLow SAnen: 26 4B

Ref Offset 1 0B
Ref 17.00 dBm

M

(Center 2.402000000 GHz 0 Hz|

Span
Sweep 8.000 ms (10001 pts

#VBWI 8.0 MHz*
v T
3,486 ms| 041 08m
1088 ms/(A] 154 dB
1E7ams i) 241308

= s

BLE 1M_Channel 39

BLE 2M_Channel 0

Bovg Type: RMS
POt Fast —e-  Trig: Frae Run
IFGainLow SAnen: 26 4B

Ref Offset 1 0B
Ref 17.00 dBm

e

(Center 2.440000000 GHz

£.525ms,
1086 ms (8]
1876 ms (4]

s

Span 0 Hz|

= s

Bovg Type: RMS
POt Fast —e-  Trig: Frae Run
IFGainLow SAnen: 26 4B

Ref Offset 1 0B
Ref 17.00 dBm

(Center 2.480000000 GHz 0 Hz,
Res BW 8 MHz

Span
Sweep 8.000 ms (10001 pts)

#VBW 8.0 MHz"

v FUNETION
3445ms, 5,43 dBm.
1067 ms (8] 0.19d8]
1874ms (Al 10.26d8

= s

BLE 2M_Channel 19

BLE 2M_Channel 39
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Power Spectral Density
Test Result

Mode Channel

PSD (dBm/3kHz)

Limit (dBm/3kHz) Result

BLE 1M 0

-14.270

<8

BLE 1M 19

-16.290

<8

BLE 1M 39

-16.090

<8

BLE 2M 0

-17.100

<8

BLE 2M 19

-19.080

<8

BLE 2M 39

-18.860

<8

Test Graphs

“Avo Type: Log-Pwr
NCtwids ~»-  Trig: Free Run AvgHold: 10/10

I GuinLow #Atien: 30 a8

Ref Offset 1 0B
Ref 20.00 dBm

ICenter 2.4020000 GHz
[#Res BW 3.0 kHz

Span 990.0 kHz
Sweep 105.1 ms (1000 pts)|

#VBW 9.1 kHz

ICenter 2.4020000 GHz
[#Res BW 3.0 kHz

“Avo Type: Log-Pwr
NCtwids ~»-  Trig: Free Run AvgHold: 10/10

I GuinLow #Atien: 30 a8

Ref Offset 1 0B
Ref 20.00 dBm

Span 1.770 MHz|
Sweep 187.8 ms (1000 pts)

#VBW 9.1 kHz

BLE 1M_Channel 0

BLE 2M_Channel 0

[ ————
TR

Avg Type: Log-Fwr
NO: Wids ~s-  111G: Frae Run AvgHola: 10/10
IFGainLow Shnen: 30 4B

RerOffset 1 B
Ref 20.00 dBm

Span 990.0 kHz

(Center 24400000 GHz
Hz Sweep 105.1ms (1000 pts)

fRes BW Kl #VBW 9.1 kHz

e Spectrm Anahast - Smag 34
kT

ICenter 2.4400000 GHz

Avg Type: Log-Fwr
NO: Wids ~s-  111G: Frae Run AvgHola: 10/10
IFGainLow Shnen: 30 4B

RerOffset 1 B
Ref 20.00 dBm

Span 1.750 MHz|
#VBW 9.1 kHz Sweep 185.7 ms (1000 pts)|

BLE 1M_Channel 19

BLE 2M_Channel 19

[ ————
TR

Avg Type: Log-Fwr

s s Trig: Fras Run AvgHold: 1010
Low Shnen: 30 4B

RerOffset 1 B

Ref 20.00 dBm

ICenter 2.4800000 GHz
f¥Res BW 3.0 kHz #VBW 9.1 kHz

Span 990.0 kHz
Sweep 105.1 ms (1000 pis)|

e Spectrm Anahaer - Suap S
kT

ICenter 2.4800000 GHz
f¥Res BW 3.0 kHz

Avg Type: Log-Fwr
e Trig: FresRun AvgHold: 1010
sanen: 30 4B

RerOffset 1 B
Ref 20.00 dBm

Span 1.750 MHz|
Sweep 185.7 ms (1000 pts)|

#VBW 9.1 kHz

BLE 1M_Channel 39

BLE 2M_Channel 39

#* End of Report *




