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Appendix B. Test Plots

Duty cycle
BLE 1M

Frequency v

KEYSIGHT Input RF étten: 30 dB 0. Fe AvgType: LogPower 1]«
Coupling: A i Gate: O Trig [ Center Frequency  F-SRIRS
Align: Auto Freq Ref. Int (S) 2.402000000 GHz
Sig Track: OFf
1 Spectrum Ref Lvl Offset 0.80 dB
Scale/Div 10 dB Ref Level 20.00 dBm Swept Span
Zero Span

On+off time

Center 2.402000000 GHz #Video BW 1.0 MHz
Res BW 1.0 MHz

er Table v

Mode Trace Scale X Function Function Width Function Value
N 1 t Z
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Out of Band Conducted Spurious Emission
BLE 1M

| Spectrum Analyzer 1 () Frequency
Swept SA
KEYSIGHT Input RF InputZ 500 lAtten 30dB  PNO:Fast Avg Type: Log-Power
R Coupling: AC |Corrections: Gate OFf Trig- Frea Run Center Frequency SRS
Align: Auto Freq Ref. Int IF Gain: Low 12.615000000 GHz
Sig Track: Off

Low ch

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 0.50 dB
Ref Level 20.00 dBm

MW

|Start 30 MHz
#Res BW 100 kHz

#Video BW 300 kHz

5 Marker Tal v

lode Trace Scale Function
N 1 f
N il T

Mkr2

Stop 25.00 GHz
Sweep ~2.39 s (40001 pts)

Function Widih Function Value

Span
24.9700000 GHz

Swept Span
Zero Span

Full Span
Start Freq
30.000000 MHz
Stop Freq
25.000000000 GHz
AUTO TUNE

CF Step
2.497000000 GHz

Auto
Man

Mid ch

'Spectrum Analyzer 1 H 4+
'Swept SA
KEYSIGHT Inout RF Input Z: 50 0 #Allen 30dB PNO. Fast
Coupling: AC Corctions: Off Gate: O
[ Freq Ref. Int (S

Ref Lvl Offset 0.50 dB
Ref Level 20.00 dBm

|Start 30 MHz
#Res BW 100 kHz

#Video BW 300 kHz

5 Marker Tal v

de Trace Scale Function
N 1
N il T

IF Gain: Low
Sig Track Off

Avg Type: Log-Power
Trig: Free Run

Mkr2 24.707 9 GHz|
5dBm

Stop 25.00 GHz
Sweep ~2.39 s (40001 pts)

Function Widih Function Value

Frequency
Center Frequency
12.515000000 GHz
Span
24.9700000 GHz

Swept Span
Zero Span

Full Span
Start Freq
30.000000 MHz

Stop Freq
25.000000000 GHz

AUTO TUNE

CF Step
2.497000000 GHz

Auto
Man

Freq Offset
0Hz
X Axis Scale
Log
Lin

Settings

High ch

F-r R

KEYSIGHT Inout RF Input Z: 50 0 #Allen 30dB PNO. Fast
R Coupling: AC Corctions: Off Gate: Of
Align: Auto Freq Ref. Int (S)

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 0.50 dB
Ref Level 20.00 dBm

I g rmtrtiosrtmiany]

Start 30 MHz
#Res BW 100 kHz

#Video BW 300 kHz

arker Table Al
de Trace Scale i Function

N 1
N il T

Feb 24, 2023
q (u - ? WE AM

IF Gain: Low
Sig Track Off

Avg Type: Log-Power
Trig: Free Run

Stop 25.00 GHz|
Sweep ~2.39 s (40001 pts)

Function Widih Function Value

O e

Center Frequency
12.515000000 GHz
Span

24.9700000 GHz

Swept Span
Zero Span

Full Span

Start Freq
30.000000 MHz

Stop Freq
25.000000000 GHz

AUTO TUNE

CF Step
2497000000 GHz

Auto
Man

Settings
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Reference level
BLE 1M

Swept SA ! d + Frequency
KEYSIGHT Input RF InputZ 500 WAtien 3048 PNO: Best Wide

Coupling: AC Coractions: Gats T R s ) Settings.
R (re] 2

Align: Auto Freq Ref. Int IF Gain: Low
Sig Track Off

1 Spectrum Ref Lvl Offset 0.80 dB -
Scale/Div 10 dB Ref Level 20.00 dBm Swept Span
Zero Span

Full Span
Start Freq
2401471 GHz

Stop Freq
LOW Ch 2402528602 GHz
AUTO TUNE

CF Step
105.720 kHz

(Center 2.4020000 GHz #Video BW 300 kHz Span 1.057 MHz|
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

Feb 24, 202
q ('3{ - ? 1?}_41.47#\!‘.-1

Swept SA Frequency
KEYSIGHT Input RF Input Z: 50 0 #htten: 30 dB PNO: Best Wide
R Coupling: AC Coections: Gate: O
Align: Auto Freq Ref Int IF Gain: Low
Sig Track Off
1 Spectrum Ref Lvl Offset 0.80 dB VIKI'] o 1.07147800 MHz
Scale/Div 10 dB Ref Level 20.00 dBm Swept Span
Zero Span
Full Span
Start Freq
9464261 GHz
Stop Freq
Mld Ch 2440535738 GHz

AUTO TUNE
CF Step
107.148 kHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
(Center 2.4400000 GHz #Video BW 300 kHz Span 1.071 MHz| Log
#Res BW 100 kHz Sweep 1.00 ms (1001 pts) Lin

+ e
KEYSIGHT Input: RF InputZ. 50 0 #Atten. 30 dB PNO. Best Wide
R Coupling: AC Coactions: Off Gate: O T R Center Frequency Settings
(ru] Align: Auto Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum Ref Lvl Offset 0.80 dB i
Scale/Div 10 dB Ref Level 20.00 dBm . Swept Span
Zero Span

Start Freq
79469668 GHz
Stop Freq
ngh Ch 2480530332 GHz

AUTO TUNE

'Center 2.4800000 GHz #Video BW 300 kHz Span 1.061 MHz|
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)
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iStart 2.31000 GHz #Video BW 300 kHz

: U+ Frequency

KEYSIGHT Input RF InputZ. 50 0 #Atten: 30 dB PNO: Fast Avg Type: Log-Power

Coupling: AC  Corrections: Of Gate OFf Trig- Frea Run Center Frequency ISR

Align: Auto Freq Ref: Int (S) IF Gain: Low 360000000 GHz

Sig Track Off
Span
Ref Lyl Offset 0.80 dB : 100.000000 MHz
Scale/Div 10 dB Ref Level 20.00 dBm Swept Span
Zero Span
Full Span
Low ch

Stop 2.41000 GHz
Sweep 10.7 ms (40001 pts)
10.000000 MHz

Auto
Function Function Width Function Value

High ch

KEYSIGHT Input RF Input Z. 50 0 éAtlen 30dB PNO. Fast
Coupling: AC Comections: Off Gate
Align: Auto Freq Ref: Int (S) IF Gain: Low 525000000 GHz
Sig Track: Off

iStart 2.47500 GHz #Video BW 300 kHz
#Res BW 100 kHz

]+

Frequency

Avg Type: Log-Power 2
Trig: Fres Run Center Frequency s

- Span
Ref Lvl Offset 0.50 dB 100.000000 MHz

Scale/Div 10 dB Ref Level 20.00 dBm

Swept Span
Zero Span

Full Span
Start Freq
2.475000000 GHz

L AP ST FNENP AT TUFRUPRY IS SPUPIV T PSP WP ST NS POTS FVRUPPSPPIY NIRRT St /o

Stop 2.57500 GHz
Sweep 10.7 ms (40001 pts)
10.000000 MHz
Auto
Function Function Width Function Value

56.67 dBm
-54 72 dBm
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6 dB Bandwidth
BLE 1M

e
Occupied BW

Q Frequency
KEYSIGHT Inout RF IputZ 500 Alen 30dB T FreeRun  Center Freq 2402000000 GHz
3 Coupling AC  Coactions: Gatt "

e Off \AvglHold Center Frequency
Align. Auto Freq Ref. Int (S) #F Gain:low  Radio St None 2 0000 GH:
n

Ref Lvl Offset 0.80 dB
Scale/Div 10.0 dB Ref Value 20.00 dBm

1 Graph

Low ch

ICenter 2.402000 GHz #Video BW 300.00 kHz
#Res BW 100.00 kHz

Sweep 1.00 ms (1001 pts)
2 Metrics

Occupled Bandwidth
1.1
Transmit Freq Error

20.16 of OBW Power
x dB Bandwidth d xdB

Total Power

“9cdA?

10:40:11 AM §

Spectrum Analyzer 1 +
Occupled BW
KEYSIGHT Input. RF InputZ. 50 0 Aften: 30 4B Trig. Free Run  Center Freq: 2.440000000 GHz
R oy Couping AC Corections: Gate: OF AvglHold: 1/1

Align: Auto Freq Ref: Int (S) #F Gain. Low  Radio Std: None

Frequency

1 Gph Ref Lvl Offset 0.80 dB
Scale/Div 10.0 dB Ref Value 20.00 dBm

Mid ch

Center 2.440000 GHz

) #Video BW 300.00 kHz
#Res BW 100.00 kHz Sweep 1.00 ms (1001 pts)
2 Metrics

Occupled Bandwidth

1.1091 MHz Total Power 7.17 dBm
Transmit Freq Error 2 of OBW Power 9 b
x dB Bandwidth xdB

“9cdA?

Spectrum Analyzer 1
Occupled BW
KEYSIGHT Input. RF InputZ. 50 0 Aften: 30 4B Trig. Free Run  Center Freq: 2.480000000 GH;
R oy Couping AC Corections: Of Gate AvglHold: 1/1
Align: Auto Freq Ref: Int (S) #F Gain. Low  Radio Std: None

G Frewens

1 Gph Ref Lvl Offset 0.80 dB
Scale/Div 10.0 dB Ref Value 20.00 dBm

High ch

(Center 2.480000 GHz #Video BW 300.00 kHz
#Res BW 100.00 kHz

Sweep 1.00 ms (1001 pts);

Oceupled Bandwidth

1.1127 MHz Total Power 7.10dBm
Transmit Freq Error 22.21 of OBW Power 99.00 %
x dB Bandwidth xdB dB

Feb 2
E" (ﬂ - ? 1%.46.43
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Low ch

Spectrum Analyzer 1
Occupled BW

KEYSIGHT Input. RF

R Coupling: AC
Align: Auto

1 Graph

Scale/Div 10.0 dB

ICenter 2.402000 GHz
#Res BW 30.000 kHz

2 Metrics

Occupled Bandwidth

+

Input Z: 50 0
Coractions:
Freq Ref. Int (S)

Atten. 30dB Trig. Free Run
Gat

#IF Gain. Low

Ref Lvl Offset 0.50 dB
Ref Value 20.00 dBm

#Video BW 100.00 kHz

1.0815 MHz

Transmit Freq Error
x dB Bandwidth

Total Power
18.532 kHz

1.348 MHz xdB

“9cdA?

1

of OBW Power

G e

Center Frequency
2 0000 GH.
n

Center Freq 2.402000000 GHz
Avg|Hold: 1/1
Radio Std: None

Sweep 3.20 ms (1001 pts)

Mid ch

‘Spectrum Analyzer
Occupled BW
KEYSIGHT Igg:luh:; -
R "+ plign: Auto

1 Graph

Scale/Div 10.0 dB

Center 2.440000 GHz
#Res BW 30.000 kHz

2 Metrics
Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

“9cdA?

Input Z: 50 0
Cormections:
Freq Ref. Int (S)

Atten. 30dB Trig. Free Run

Gate: Off
#IF Gain. Low

Ref Lvl Offset 0.50 dB
Ref Value 20.00 dBm

#Video BW 100.00 kHz

Total Power

of OBW Power
xdB

1.344 MHz

10:45:22 AM |

Frequency

Center Freq: 2.440000000 GHz
Avg|Hold: 1/1
Radio Std: None

Sweep 3.20 ms (1001 pts)

High ch

Occupied BW

KEYSIGHT Input. RF
R Coupling: AC
Align: Auto

== E

1 Graph
Scale/Div 10.0 dB

(Center 2.480000 GHz
#Res BW 30.000 kHz

Oceupled Bandwidth
1.0885 MHz

Transmit Freq Error
x dB Bandwidth

“9cdA?

Input Z: 50 0
Corctions: Off
Freq Ref. Int (S)

Atten. 30dB Trig. Free Run
Gat

#IF Gain. Low

Ref Lvl Offset 0.50 dB
Ref Value 20.00 dBm

#Video BW 100.00 kHz

Total Power

of OBW Power
xdB

19.401 kHz
1.344 MHz

10:49:0

Center Freq: 2.480000000 GH
Avg|Hold: 1/1
Radio Std: None

G Frewens

Sweep 3.20 ms (1001 pts)|

9.16 dBm
9901
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Power Density
BLE 1M

KEYSIGHT Inout RF Input Z: 50 0 #hllen 3048 PNO. BestWide  Avg Type Log-Power  [1].
R Coupling: AC Coractions: Gate AvglHold: 1010 M
Align: Auto Freq Ref. Int IF Gain: Low Trig: Free Run
Sig Track Off

Center Frequency Settings
2

1 Specium Ref Lvl Offset 0.80 dB Mkr1
Scale/Div 10 dB Ref Level 20.00 dBm Swept Span

Zero Span

Full Span
Start Freq
2401471 GHz

] - Stop Freq
Low ch il y e wflng : ’ 2402628602 GHz

AUTO TUNE

CF Step
105.720 kHz

(Center 2.4020000 GHz #Video BW 10 kHz Span 1.057 MHz|
#Res BW 3.0 kHz Sweep 112 ms (1001 pts)

Spectrum.
Swept SA
KEYSIGHT Input. RF Input Z: 50 0 #Atten: 30 dB PNO: BestWide Avg Type: Log-Power  [1],
R Coupling: AC Corections: Gate: Of AvglHold: 1010 M
Align: Auto Freq Ref- Int IF Gain: Low Trig: Free Run
Sig Track: Off
1 Specium Ref Lvl Offset 0.80 dB VIkr 4014 1.07147800 MHz
Scale/Div 10 dB Ref Level 20.00 dBm Swept Span
Zero Span

Full Span

Start Freq
N 0464261 GHz
. Ay ,’-,.j.,ﬂl Stop Freq
Mld Ch I 2440535738 GHz

AUTO TUNE

CF Step
107.148 kHz

Auto

Man
Freq Offset
0Hz

X Axis Scale
(Center 2.4400000 GHz #Video BW 10 kHz Span 1.071 MHz| Log
#Res BW 3.0 kHz Sweep 113 ms {1001 pts) Lin
3, 3

Signal Track
(Soan Zoom}

KEYSIGHT Inout RF Input Z: 50 0 #hllen 3048 PNO. BestWide  Avg Type Log-Power  [1].

Coupling: AC Comections: Off Gate: O AvglHold: 1010 (Center Frequency  QESITIRY
Align: Auto Freq Ref. Int (S) IF Gain: Low Trig: Free Run

Sig Track Off

R M

- ARD A7 ~
1 Spectrum Ref Lvl Offset 0.80 dB 80 175 0 GHz|

Scale/Div 10 dB Ref Level 20.00 dBm -11.17 dBm Swept Span
Zero Span

79469668 GHz
" Stop Freq

AUTO TUNE

'Center 2.4800000 GHz #Video BW 10 kHz Span 1.061 MHz|
#Res BW 3.0 kHz Sweep 112 ms (1001 pts)

Feb 0. o .
? 10:48:13 AM | PN Signal Track
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