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Appendix A.1: Test Results of Conducted Power Spectral Density

TestMode Antenna Channel Result[dBm/3-100kHz] Limit{[dBm/3kHz] Verdict
2402 -11.13 <8.00 PASS

BLE_1M Ant3 2440 -10.21 <8.00 PASS
2480 -12.26 <8.00 PASS

2402 -13.11 <8.00 PASS

BLE_2M Ant3 2440 -12.52 <8.00 PASS
2480 -14.69 <8.00 PASS
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BLE_1M_Ant3 2402

inpulZ 500 #Atlen 30dB  PNO:BestWide #Avg Type Power (RMS[];
C Com CCom Gate: OFf Avg|Hold: 100/100 M
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run

Sig Track Of ppppRP

Ref Lyl Offset 12.32 dB M 2401748 81 GHz
Ref Level 20,00 dBm -11.13 dBm

Zero Span

eq
2401400000 GHz

Stop Freq
2.402600000 GHz

AUTOTUNE

Center 2.4020000 GHz #Video BW 10 kHz Span 1.200 MHz
#Res BW 3.0 kHz Sweep 128 ms (30000 pts)

InputZ:500  #Aten300B  PNO:BestWide Avg Type Power (RMS[
1Com CCom Gale: Off Avg]Hold: 100/100
Freq Ref. Int () IF Gain: Low Trig: Free Run
Sig Track Off pPPRRP

Ref Ll Offset 1237 dB 2.439 976 38 GHz
Ref Level 20.00 dBm -10.21 dBm

#Video BW 10 khz

InpulZ:500  #Alen30dB  [PNO:BesiWide Avg Type: Power (RMS[];
1Cor CComr Gate: Off Avg|Hold: 1001100
Freq Ref: Int (S) IF Gain: Low Trig: Free Run

Sig Track: Off

Ref Lyl Offset 12:51 B (11 2.479 976 09 GHz || 426490000 Mz

Ref Level 20,00 dBm -12.26 dBm Swept Span
Zero Span

Center 2.4800000 GHz #Video BW 10 kiz
#Res BW 3.0 kHz

Dec 24, 2023
L) q r\l . ? 12:2;:16%
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A

KEYSIGHT Input RF

1 Spectrum
Scale/Div 10 dB

Center 2.402000 GHz
#Res BW 3.0 kHz

Input Z: 50 O
Corr CCom
Freq Ref: Int (S)

Input Z: 50 0
Corr CCorr
Freq Ref: Int (S)

Center 2.480000 GHz
#Res BW 3.0 kHz

BLE_2M_Ant3 2402

#Atten: 30 dB
Gate: Off
IF Gain: Low
Sig Track: Off

‘AvgiHold: 1001100
Trig: Free Run

1 2.401 955 89 GHz
-13.11 dBm

Ref Lvl Offset 12.32 dB
Ref Level 20.00 dBm

#Video BW 10 kHz

BLE_2M_Ant3 2440

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track Off

#Atten' 30 dB
‘AvglHold: 100100
Trig: Free Run

PNO: Bes{Wide  #Avg Type: Power (RMS] 1],

Frequency

(Center Frequency
M 000000 G
PPPPPP

Span
2.20000000 MHz

Swept Span
Zero Span

Start Freq
2400900000 GHz
Stop Freq
2403100000 GHz

AUTO TUNE

‘EAvg Type: Power (RMS] 1|,

M
PPPPPP

1 2.439 955 95 GHz

RefLvl Offset 12.37 dB
Ref Level 20.00 dBm

#Video BW 10 kiz

-12.52 dBm

Span 2.168 MHz

Sweep 230 ms (30000 pis)

BLE_2M_Ant3 2480

PNO: Best Wide
Gater Off

IF Gain: Low
Sig Track: Off

Input Z: 50 Q #Atten 30 dB
Cor CCorr

Freq Ref. Int (S)

Avg]Hold: 1001100
Trig: Free Run

RefLvI Offset 12.51 dB
Ref Level 20,00 dBm

#Video BW 10 kiz

‘EAwg Type: Power (RMS 1|,

Mkr1 2.479 955 96 GHz

Center Frequency
80000000 GHz
PPPPPP
Span
2.28000000 MHz
Swept Span
Zero Span

Start Freq
78360000 GHz

Stop Freq
2481140000 GHz

AUTO TUNE

-14.69 dBm

v

TUVRheinland®
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Appendix A.2: Test Results of 6dB Bandwidth

TestMode Antenna Channel DTS BW [MHz] FL[MHZz] FH[MHZ] LimitfMHz] Verdict
2402 0.600 2401.680 2402.280 0.5 PASS

BLE_1M Ant3 2440 0.588 2439.696 2440.284 0.5 PASS
2480 0.632 2479.672 2480.304 0.5 PASS

2402 1.100 2401.420 2402.520 0.5 PASS

BLE_2M Ant3 2440 1.084 2439.416 2440.500 0.5 PASS
2480 1.140 2479.412 2480.552 0.5 PASS
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BLE_1M_Ant3 2402

Input 2: 50 O
Corr CCom
Freq Ref: Int (S)

#Atten 40dB PNO: Best Wide
CGate: OFf

IF Gain Low
Sig Track: Off

‘AvgiHold: 100100
Trig: Free Run

Ref Lvl Offset 12.32 dB
Ref Level 30.00 dBm

Center 2.402000 GHz

o)

(Center Frequency

M 2.402000000 GHz
ppppPP

600 kHz
0.05dB

Frequency

‘#Avg Type: Power (RS

Span
4.00000000 MHz

Swept Span
Zero Span

Full Span

#Res BW 100 kHz

#Video BW 300 kHz

5 Marker Table v

Mode Trace Scale
N 1 f
N 1 i
A1 1 i

(3]

X Y
2401680 GHz  -1.841dBm
240 GHz 3 Bm

00KHz [

input Z: 5001

Function

Span 4.000 M
Sweep 1.00ms (1001 pts)||CF Step

400.000 kHz

Function Width Function Value

Frequency ¥

#Atten’ 40dB

PNO: Best Wide

‘&g Type: Power (RMS ;|
Gate: Off AvglHoid: 100/100

IF Gain: Low Trig: Free Run

Sig Track Off

Com CCorr
Freq Ref: Int (S)

(Center Frequency
2.440000000 GHz

Center 2.440000 GHz
#Res BW 100 kHz

5 Marker Table

Mode Trace Scale
N
N

Af

Input Z: 50
Corr CCorr
Freq Ref: Int (S)

1 Spectrum
Scale/Div 10 dB

Center 2.480000 GHz
#Res BW 100 kHz

5 Marker Table

Mode Trace
N 1
N 1
Af 1

Scale

RefLvI Offset 12.37 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

Function

#htten: 40 dB
Gater Off

Ref LvI Offset 12.51 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

Function
2 dBm
2470 dBm
(&) 0.4121dE

PNO: Best Wide

IF Gain: Low
Sig Track: Off

Span
4.00000000 MHz

Swept Span
Zero Span

Full Span

Span 4.000 Mi
Sweep 1,00 ms (1001 pts)| |CF Step
400.000 kHz.

Function Width Funtion Value

‘#hwg Type: Power (RMS) ;|
AvglHold: 100/100
Trig: Free Run

Center Frequency

2.480000000 GHz
PPPPPP

Mkr3 632 kHz
0.41 dB|

Span
4,00000000 MHz

Swept Span
Zero Span

Full Span

Span 4.000 Mi
Sweep 1.00ms (1001 pts){|CF Step
400.000 kHz

Function Width  Function Value

v
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A TUVRheinland®

Align: Auto

Center 2.402000 GHz
#Res BW 100 kHz

5 Marker Table v

Input Z: 50 @
Corr CCom
Freq Ref: Int (S)

Ref Lvl Offset 12.32 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

Mode Trace Scale X

N 1 f
N 1 f
Af 1 i

acd

Align: Aulo

Center 2.440000 GHz
#Res BW 100 kHz

5 Marker Table

Mode Trace Scale
N
N

Af

Center 2.480000 GHz
#Res BW 100 kHz

5 Marker Table

Mode Trace
N
N

Af

Scale

2401 420 GHz
2401492GHz 3
(&

’, Dec 24, 2023
12:37:25PM

Input Z: 5001
Corr CCorr
Freq Ref. Int (S)

#Atten 40dB

RefLv Offset 1
Ref Level 30.00

#Video BW 300

0.9540 &8

Input Z: 50 0
Cor CCorr
Freq Ref: Int (S)

#Atten 40 dB

Ref Lvl Offset 1251

Ref Level 30,00 dBm

#Video BW 300 kHz

Function

3952 48

BLE_2M_Ant3 2402

#hiten: 40dB

&

(Center Frequency
2.402000000 GHz

Frequency
PNO: Best Wide
Gate: Off

IF Gain Low
Sig Track: Off

vy Type: Power (RMS] 1],
AvglHold 00100
Trig: Free Run

pppppP

(r3 1.100 MHz,
0.27 dB

Span
4.00000000 MHz

Swept Span
Zero Span

Full Span

Span 4.000 M
Sweep 1,00 ms (1001 pts)|CF Step
400.000 kHz.
Function

Function Width Function Value

Bm
9 dBm
{100 Mz (8] 02711 dE

Frequency v
PNO: Best Wide
Gate: Off
IF Gain: Low
Sig Track Off

‘&g Type: Power (RMS] ;|
AvglHold: 100/100
Trig: Free Run

(Center Frequency
2.440000000 GHz

Span

4.00000000 MHz

Swept Span
Zero Span

237 dB

dBm 0.95dB

Full Span

kHz Span 4.000 M

Sweep 1.00 ms (1001 pts)| |CF Step
400,000 kHz
Function

Function Width Function Value

Frequency
PNO: Best Wide
Gater Off
IF Gain: Low
Sig Track: Off

‘g Type: Power (RMS) ;|
Avg|Hold: 100/100
Trig: Free Run

Center Frequency
2480000000 GHz

Span
4.00000000 MHz

Swept Span
Zero Span

a8

Full Span

Span 4.000 MHz
Sweep 1.00 ms (1001 pts) |CF Step.
400.000 kHz

Function Width  Function Value

v
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Appendix A.3: Test Results of 99% Bandwidth

TestMode Antenna Channel OCB [MHz] FL[MHZz] FH[MHZ] LimitfMHz] Verdict
2402 1.0311 2401.4938 2402.5249 PASS

BLE_1M Ant3 2440 1.0225 2439.4990 2440.5215 PASS
2480 1.0220 2479.4951 2480.5171 PASS

2402 2.0352 2401.0103 2403.0455 PASS

BLE_2M Ant3 2440 2.0271 2439.0042 2441.0313 PASS
2480 2.0355 2479.0014 2481.0369 PASS
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A TUVRheinland®

Center 2.402000 GHz
#Res BW 43.000 kHz

Occupied Bandwidth

BLE_1M_Ant3 2402

Input Z: 50 (1 Atten: 40 dB Tng: Free Run  Center Freq 2.402000000 GHz
Corr CCorr Gate: Off Awg|Hold: 1001100
Freq Ref: Int (S) #IF Gain Low Radio Std: None

Ref Lvl Offset 12.32 dB
Ref Value 30.00 dBm

ﬂ

“#\ideo BW 130.00 kHz

Sweep 2.07 ms (1001 pts)

1.0311 MHz Total Power

Transmit Freq Eror
xdB Bandwidth

KEYSIGHT It RF

Couping DC

Center 2.440000 GHz
#Res BW 43.000 kHz

Oocupied Bandwidth
1.0

Transmit Freq Error
xdB Bandwidth

KEYSIGHT e
e .;llgn Aulo )

Center 2.480000 GHz
#Res BW 43.000 kHz

2 Mefrics

Occupied Bandwidth
1.0

Transmit Freq Error
xdB Bandwidih

9.389 kHz % of OBW Pawer
B

1.275 MHz

Input Z: 50 O Atten: 40 B Tng: Frea Run Center Freq: 2 440000000 GHz
1Com CCom Gale: Off Avg]Hold: 100/100
Freq Ref. Int (S) #F Gain:Low  Radio Sid. None

RefLvI Offset 1237 0B 1 2440000000 GHz
Ref Value 30.00 dBm 1.68 dBm)

#Video BW 13000 Kz
Sweep 2.07 ms (1001 pts)

Total Power

10215 kHz of OBW Power
1.254 MHz B

Input Z: 50 Q Atten: 40 dB Trig: Free Run ~ Center Freq: 2.480000000 GHz
1Cor CComr Gate: Off Avg|Hold: 1001100
Freq Ref: Int (S) H#F Gain: Low Radio Std: None

Ref LvI Offset 12.51 dB
Ref Value 30.00 dBm

“#\ideo BW 130.00 kHz
Sweep 207 ms (1001 pts)

Total Power

6.099 kHz of OBW Pawer
1.234 MHz xdB

v

v
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A TUVRheinland®

BLE_2M_Ant3 2402

Center Freq: 2.402000000 GHz
Avg|Hold: 100/100
Radio Sid: None

Tng: Free Run
Gate: Off
#IF Gain: Low

Input Z: 50 O Atten: 40 d8
Corr CCom

Freq Ref: Int (S)

KEYSIGHT mu it
g DC
Aign: Auto

Ref Lvl Offset 12.32 dB
Ref Value 30.00 dBm

#ideo BW 130,00 Kz
Sweep 2.07 ms (1001 pts)

Occupied Bandwidth

2,0362 MHz 10.2dBm

Total Power

27.891 kHz of OBW Pawer
xdB

Transmit Freq Eror
2,466 MHz

xdB Bandwidth

-26.00 6B

Center Freq: 2 440000000 GHz
Avg|Hold: 100/100
Radio Std: None

Trig: Free Run
Gate: Off
#IF Gain: Low

Input Z: 50 O Atten: 40 dB
Corr CCorr

Freq Ref: Int (S)

KEYSIGHT IoicR?

(Goupling.

RefLvl Offset 12.37 dB
Ref Value 30.00 dBm

Center 2.440000 GHz #Video BW 130.00 kHz

#Res BW 43.000 kHz

Oocupied Bandwidth
20271 MHz

Total Power 10.6dBm

17.795 kHz of OBW Pawer
B

Transmit Freq Ermor
2431 MHz

xdB Bandwidth

Dec2
12:40:29 PM

£90M?

Center Freq: 2 480000000 GHz
‘Avg]Hold: 1001100
Radio Std: None:

Trig: Free Run
Gater Off
#IF Gain: Low

Input Z: 50 Q Atten: 40 dB

Cor CCorr
Freq Ref. Int (S)

RefLvl Offset 12.51 dB

#Video BW 130.00 kHz

Frequency v

Frequency

Sweep 2.07 ms (1001 pts)

v

Center Frequency
80000000 GHz

Sefings

Sweep 2.07 ms (1001 pis)

#Res BW 43.000 kHz

2 Metrics

Oocupied Bandwidth
Total Power

of OBW Power 99.00%
B

260008

Transmit Freq Error %
xdB Bandwidih
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A TUVRheinland®

Appendix A.4: Test Results of Conducted Spurious Emissions Measured in 100 kHz

Bandwidth

Band Edge

TestMode Antenna ChName Channel ReflLevel[dBm] Result[dBm] Limit[dBm] Verdict
Low 2402 3.59 -50.35 <-16.41 PASS

BLE_1M Ant3
- High 2480 2.493 -48.4 <-17.51 PASS
Low 2402 3.57 -43.17 =-16.43 PASS

BLE_2M Ant3
High 2480 1.808 -49.49 <-18.19 PASS

KEYSIGHT Input RF N

Coupling
> aign Auto

Scale/Div 10 dB

Start 2.398000 GHz

5 Marker Table v

Mode Trace Scale
N 1
N 1

Scale/Div 10 dB

Start 2.479000 GHz

5 Marker Table v

Mode Trace Scale

Input Z: 50 0 #tten: 30 dB
Corr CCorr

Freq Ref: Int (S)

Gale: Off
IF Gain: Low
Sig Track: Off

Trig: Frea Run

RefLvl Offset 12.32 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

BLE_1M_Ant3 Low 2402

Frequency

PNO: BestWide  #Avg Type: Power (ru.vsﬁ 2
AvglHold: 1001100

M 2400500000 GHz
PPPPPP

Mkr2 2.400 000 GHz

-50.35 dBMISS gyt span
Zero Span

Stop 2403000 GHz,

Sweep 1.00 ms (1001 pts)

Function  Function Width

Input Z: 50 Q
Corr CCorr
Freq Ref: It (S)

#Atien” 30 dB
Gale: Off
IF Gain Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 12.51 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
2493 dBm
540 dBm

Function Width

PNO: BestWide  #Avg Type: Power (Rmsﬁ )
AvglHold: 1001100

Function Value

Center Frequency
M 2481500000 GHz
PPPPPP

Swept Span
Zero Span

Function Value
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KEYSIGHT Input RF

Start 2.398000 GHz

5 Marker Table v

Mode Trace Scale
1 f
i f

KEYSIGHT lnput R
O

Start 2.479000 GHz

5 Marker Table v

Mode Trace Scale
1 f
1 f

BLE_2M_Ant3 Low 2402

Input Z: 50 0 #Atten: 30 dB PNO: Best Wide ~ #Avg Type: Power (RM
Corr CCorr Gate: Off AvglHold: 100/100 M
Freq Ref: Int (S) IF Gain: Low Trig: Free Run ;
Sig Track: OFf PPPPPP
Y 9
Ref Lyl Offset 12.32 d8 2.400 000 GHz
Ref Level 20.00 d8m -43.17 dBm| Swept Span
Zero Span

#Video BW 300 kHz Stop 2403000 GHz
Sweep 1.00 ms (1001 pts)

X Function ~ FunctionWidth  Function Value
1490 GHz Bri
) 000 GHz

(Span Zoom)

Frequency

PNO: BestWide  #Avg Type: Power (Rmsﬁ )

Gate: Off AvglHold 100100

IF Gain: Low Trig: Free Run : 2481500000 GHz
Sig Track OF pPPPPP

5
Ref Lvl Offset 12,51 dB 500 GHz

Ref Level 20,00 ¢Bm -49.49 dBm{}SS 50t span
Zero Span

#Video BW 300 kHz Stop 2.484000 GHz,
Sweep 1.00 ms (1001 pts)

Function ~ FunctionWidth  Function Value

24,2023
12:55
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Conducted Spurious Emission

TestMode | Antenna | Channel Fre[qM'T_f‘Z’]‘Qe RFJEL;‘;‘]’]G' ResultfdBm] | Limit[dBm] | Verdict
Reference 4.14 4.14 -—- PASS

2402 30~1000 4.14 -47.63 <-15.86 PASS

1000~26500 4.14 -38.72 <-15.86 PASS

Reference 4.53 4.53 PASS

BLE_1M Ant3 2440 30~1000 4.53 -47.88 <-15.47 PASS
1000~26500 4,53 -38.49 <-15.47 PASS

Reference 2.05 2.05 --- PASS

2480 30~1000 2.05 -47.87 <-17.95 PASS

1000~26500 2.05 -38.63 <-17.95 PASS

Reference 3.62 3.62 PASS

2402 30~1000 3.62 -47.74 <-16.38 PASS

1000~26500 3.62 -37.24 <-16.38 PASS

Reference 3.88 3.88 --- PASS

BLE_2M Ant3 2440 30~1000 3.88 -47.5 <-16.12 PASS
1000~26500 3.88 -38.68 <-16.12 PASS

Reference 2.00 2.00 --- PASS

2480 30~1000 2.00 -47.36 <-18 PASS

1000~26500 2.00 -38.34 <-18 PASS
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A TUVRheinland®

Align: Auto

Center 2.402000 GHz
#Res BW 100 kHz

Inpul Z- 50 0
Corr CCom
Freq Ref. Int (S)

KEYSIGHT Ineut R®

Start 0.0300 GHz
#Res BW 100 kHz

oc

Start 1.00 GHz
#Res BW 100 kHz

5 Marker Table

Mode
1

v

Trace Scale

f
1

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

BLE 1M Ant3 2402 O~Reference

#Atten: 30 dB
Gate: OFf
IF Gain: Low
Sig Track Off

‘AvgiHold: 1001100
Trig: Free Run

Mkri 2.4
Ref Lvl Offset 12.32 dB Mkr1 2.4
Ref Level 30.00 dBm

#Video BW 300 kHz
Sweep 1

PNO: Fast
Gate: OFf
IF Gain: Low
Sig Track Off

vy Type: Power
Avg|Hold: 3030
Trig: Free Run

#Atten' 30 dB

Ref Lyl Offset 12.32 0B Mkr1
Ref Level 20.00 dBm

#Video BW 300 kHz

PNO: BestWide  #Avg Type: Power [RMST‘

Frequency v |- -

o)

(Center Frequency
M 2.402000000 GHz
PPPPPP

01 745 GHz
414 dBm

Span
3.00000000 MHz

Swept Span
Zero Span

Full Span

Span 3.000 MHz
00 ms (1001 pts)

RS
M
PPPPPP

Span
843.60 MHz|} 970.000000 Mz
63 dBm

Swept Span
Zero Span

(Center Frequency
515.000000 MHz

Full Span

Start Freq

Stop 1.0000 GHz

Sweep ~94.2 ms (30001 pts)

PNO: Fast
Gater Off
IF Gain: Low
Sig Track: Off

vy Type: Pow
Avg]Hold: 30130
Trig: Free Run

Input Z: 50 Q #Atten 30 dB
Cor CCorr

Freq Ref: Int (S)

(r2
RefLvI Offset 12.32 4B “
Ref Level 20.00 dBm

#Video BW 300 kHz

Sweep ~2.44 s (30001 pts)

X Function Function Width
2.40165 GHz

25877 80 GHz

Frequency v - -
jer (RMS) 1]
M
PPPPRP
25.877 80 GHz
72 dBm

(Center Frequency | 6
13.750000000 GHz

Span

25.5000000 GHz
Swept Span
Zero Span

Full Span

| AuToTUNE
Stop 26,50 GHz

!
CF Step

Function Value
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A TUVRheinland®

KEYSIGHT Input RE o
Ao

1 Spectrum
Scale/Div 10 dB

Center 2.440000 GHz
#Res BW 100 kHz

Start 0.0300 GHz
#Res BW 100 kHz

Start 1.00 GHz

5 Marker Table v

Mode Trace Scale

BLE 1M Ant3 2440 O~Reference

Frequency v
#Atien” 30 dB PNO: Best Wide:
Gale: Off
IF Gain Low
Sig Track: Off

Input Z: 50 0
Corr CCorr
Freq Ref: It (S)

##vg Type: Power (RMS|
‘AvglHold: 100/400
Trig: Free Run

Center Frequency

M 2440000000 GHz
PPPPPP
Mkr1 2.439 748 GHz
4.53 dBm|

Seltings

Ref Lvl Offset 12.37 dB
Ref Level 30.00 dBm Swept Span
Y Zero Span

#Video BW 300 kHz Span 3.000 MHz

Sweep 1.00 ms (1001 pts)

Frequency v - -

PNO: Fast
Gale: Off

IF Gain: Low
Sig Track: Off

Input Z: 50 @ #Atten: 30 dB
Corr CCorr

Freq Ref: Int (S)

g Type: Powar(Rl.lSF; 1
‘AvglHold: 30730
Trig: Frea Run

| Center Frequency
W 515,000000
PPPPPP
Mkr1 955.22 MHz|
-47.88 dBm|

Settings
Span
§970.000000 MHz

Swept Span
Zero Span

Ref Lvl Offset 12.37 dB
Ref Level 20.00 dBm

#Video BW 300 kHz Stop 1.0000 GHz,

Sweep ~34.2 ms (30001 pts)

\J
#htten® 30 B PNO: Fast
Gater Off
IF Gain: Low
Sig Track: Off

Input Z: 50 @
Corr CCorr
Freq Ref. Int (S)

#hv Type: Power(RMSﬁ ) 34
‘AvglHold: 30730 "
Tng: Free Run

PpPPPP

Seftings

Ref Lvl Offset 12.37 dB
Ref Level 20,00 dBm Svept Span
Zero Span

#Video BW 300 kHz Stop 26.50 GHz|

Sweep ~2.44 s (30001 pts)

Function ~ FunctionWidth  Function Value
227 dBm

-38.49 dBm




