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Appendix A.1: Test Results of 99% Bandwidth

TestMode Antenna Channel OCB [MHz] FL[MHZz] FH[MHZ] Limit{MHz] Verdict

2402 0.85897 2401.5822 2402.4412 --- ---

DH5 Ant1 2441 0.85818 2440.5836 2441.4418 --- ---
2480 0.84890 2479.5871 2480.4360 -

2402 1.1899 2401.4126 2402.6025 --- ---

3DH5 Ant1 2441 1.1911 2440.4165 2441.6076 --- ---
2480 1.1923 2479.4134 2480.6057 --- ---

DH5 Ant1 2402

KEYSIGHT Input RF
Coupling DC
RL > Align: Auto

Center 2.402000 GHz
#Res BW 20.000 kHz

2Metrics

Occupied Bandwidth

858.97

Transmit Freq Error
X dB Bandwidth

49/~ ?

KEYSIGHT lneut RE

Coupling: DC
AL o Align: Auto

iCenter 2.441000 GHz
[#Res BW 20.000 kHz

2 Metrics

Occupied Bandwidth

858.18

Transmit Freq Error
X dB Bandwidth

f90M?

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

Adten: 40 dB Trig: Free Run

Gale: Off
#IF Gain' Low

Ref Lvl Offset 12.81 dB
Ref Value 30.00 dBm

#Video BW 62.000 kHz

kHz Total Power

% of OBW Power
xdB

Nov 16, 2023 )
346:16PM |5~

DH5_Ant1

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

Atten: 40 dB. Trig: Free Run

Gale: Off
#IF Gain: Low

Ref Lvl Offset 12.60 dB
Ref Value 30.00 dBm

#Video BW 62.000 kHz

kHz Total Power

% of OBW Power
xdB

Nov 16, 2023 | />
35143PM |5
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‘AvglHold: 100/100
Radio St None
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11.7dBm
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121dBm
0%
260008

oo B 2 4
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Frequency v - -

Mkri 2.441078000 GHz|}3;
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KEYSIGHT Input RF Input Z: 50 @ Adten: 40 dB. Trig: Free Run | Center Freq: 2.480000000 GHz
. CoWINGDC  ComOCom Gale: OFf ‘AvglHold: 100/100 Cenfer FveqLIE’lcy Seffings
Algn: Auto Freq Ref: Int (S) #F Gain:Low  Radio Std: None 80000000 GHz

1 D AR
Ref Lvl Offset 12.67 dB Mkr1 2.48
Ref Value 30,00 dBm

'1

iCenter 2.480000 GHz #Video BW 62.000 kHz
#Res BW 20.000 kHz

Bandwidth
848.90 kHz Total Power 12.2dBm

Transmit Freq Ermor 11.589 kHz . 9.00
X dB Bandwidth 1.125 MHz -

el

Input Z: 50 @ Alten: 40 dB B Center Freq: 2 402000000 GHz Conter Fi
Corr CCom /Avg|Hold: 1001100 nier Frequency
FreqRef. It (S) #F Ganlow  RadioStd None 402000000 GH.

Ref Lvl Offset 12.81 dB
Ref Value 30.00 dBm

Center 2.402000 GHz #video BW 62.000 kHz
#Res BW 20.000 kHz

Occupied Bandwidth
1.1899 MHz Total Power 11.5dBm

Transmit Freq Error < % of OBW Power
X dB Bandwidth W xd8

Nov 16, 2023 |
90l ? T

KEYSIGHT Input RF Input Z: 50 0 Aiten: 40 dB Trig: Free Run  Center Freq: 2.441000000 GHz
ping OC Cor OComr Gale: OF AvalHold: 100100 Cenler Frequency  JERwAY
Align: Auto Freq Ref: Int (S) #F Gain'Low  Radio Std: None 441000000 GHz

Ref Lvl Offset 12.60 dB
Ref Value 30.00 dBm

‘1

[Center 2.441000 GHz #Video BW 62.000 kHz
#Res BW 20.000 kHz Sweep 7.20 ms (1001 pts)

11911 MHz Total Power 11.6 dBm

Transmit Freq Error K % of OBW Power
x dB Bandwidth 1 xdB

Nov 16, 2023
Z\ (ﬂ . ? ISU;B:SGPM

3DH5_Ant1_2480
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ﬁ Frequency v - -

Input Z: 50 Aiten: 40 dB Trig: Free Run Center Freq: 2.480000000 GHz [ — E—
Corr CCorr Gale: OF AvglHold: 100/100 Bty
Freq Ref: Int (S) #F Gain'Low  Radio Std: None 2.480000000 GHz

p AAENNN Span
Ref Lvl Offset 12.67 dB 1015000 GHz{{ 3 0000 Mz

Ref Value 30.00 dBm 4 dBm|
—_— CF Step

300.000 kHz
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Man

Freq Offset
0Hz
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Total Power

Transmit Freq Ermor % of OBW Power
x dB Bandwidth xdB

- ofic.w‘
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Appendix A.2: Test Results of 20dB Bandwidth

TestMode Antenna Channel 20db EBW[MHZz] FL[MHz] FH[MHZ] LimitfMHZz] Verdict
2402 0.933 2401.559 2402.492 --- -—-
DH5 Ant1 2441 0.894 2440.559 2441.453 - -
2480 0.894 2479.559 2480.453
2402 1.260 2401.376 2402.636
3DH5 Ant1 2441 1.263 2440.376 2441.639 --- ---
2480 1.314 2479.355 2480.669 --- -—-

DH5_Ant1_2402

Frequency

InputZ: 50 0
Corr CCorr
Freq Ref: Int (S)

#Atien: 40dB  PNO: BestWide  #Avg Type: Power ERMSIT_.
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IF Gain: Low Trig: Free Run
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Center Frequency
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PPPPPP

1 Specirum
Scale/Div 10 dB

Ref Lv Offset 12.81 dB
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5 Marker Table |

Mode
N
N

A1

Trace Scale Function  FunctionWidth  Function Value

Nov 16, 2023
346:08PM | S

aCel?

DH5_Ant1_2441

InputZ: 50 &
Cor GCorr
Freq Ref. Int (S)

#Atten 40 dB PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power ERMSIT )
AvglHoid: 100/100
Trig: Free Run

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 12.60 dB
Ref Level 30.00 dBm Swept Span
Zero Span

2

#Video BW 62 kHz Span 3.000 MHz|

Sweep 7.20 ms (1001 pts),

5 Marker Table A

Mode
N 1 9 GHz
N 1 441018 GH. dBm
A1 (8) 864 kHz (4] 0.03045 dB

Trace Scale X Y
-18.40 dBm
d

Function  Function Width  Function Value

o] THEFEC

DH5_Ant1_2480
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1 Specirum
Scale/Div 10 dB

5 Marker Table |

Mode Trace Scale

1 Spectrum
Scale/Div 10 dB

Center 2.402000 GHz

5 Marker Table A

Mode Trace Scale

Align Auto

1 Spectrum
Scale/Div 10 dB

Center 2.441000 GHz

5§ Marker Table v

Mode Trace Scale

9 Nov 16, 2023
3:59:49 PM

InputZ: 50 0
Co

CCorr
Freq Ref: Int

&

Center Frequency
M 2480000000 GHz

#hAltien: 40 dB PNO: Best Wide
Gate: OF

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RMS| 1
AvglHoid: 100/100
(8) Trig: Free Run

PPPPPP

Frequency

Span

Ref Lvl Offset 12.67 dB
Ref Level 30.00 dBm

#Video BW 62 kHz Span 3,000 MHz|

Sweep 7.20 ms (1001 pts),

Function  Function Width  Function Value

Nov 16, 2023
:58:02 PM

InputZ: 50 &
Corr GCorm
Freq Ref: Int

#Atten 40 dB PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RMS|

AvglHold: 100/100

(S) Trig: Free Run
PPPPPP

Ref Lvl Offset 12.81 dB
Ref Level 30.00 dBm

#Video BW 62 kHz Span 3.000 MHz|

Sweep 7.20 ms (1001 pts),

Function  Function Width  Function Value

Nov 16, 2023
3:59.03 PM

InputZ: 50 @
Corr CCorr
Freq Ref:Int

3DHS5_ Ant1 2441

#Aten 4008 [PNO: BestWide  #Avg Type: Power cmsﬁ ]
Gate: OF AvglHold: 100/400

IF Gain Low Trig: Free Run
Sig Track: Off

)
PPEPPP
MKkr3 1.263 M
e Ll Offset 12.60 8 AMKr3 1.263 MHz
Ref Level 30.00 dBm

#Video BW 62 kHz Span 3.000 MHz|

Sweep 7.20 ms (1001 pts),

Function  Function Width  Function Value
Bm
GHz  2.171dBm

Az {&] 0.7791d6

3DH5_Ant1_2480

3.00000000 MHz
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Zero Span
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Zero Span
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Frequency

InputZ 500 #Aten: 40 dB PNO: BestWide  #Avg Type: Power (RM =

CorrCOorr Gale: OF Avglhld o000~ R

Freq Ref: Int (S) Trig: Free Run ; 2480000000 GHz
Sig Track OF PPPPPP

1 Spectum Ref Lvl Offset 12.67 dB
Scale/Div 10 d8 Ref Level 30.00 dBm Shwept Span
" Zero Span

#Video BW 62 kHz Span 3,000 MHz|
Sweep 7.20 ms (1001 pts),

5 Marker Table v

Mode Trace Scale Function  Function Width  Function Value
N

N

A1 i (8)

a0 A2
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Appendix A.3: Test Results of Carrier Frequency Separation

TestMode Antenna Channel Result{MHz] Limit{MHZz] Verdict
DH5 Ant1 Hop 1.062 =0.933 PASS
3DH5 Ant1 Hop 0.986 >0.876 PASS

KEYSIGHT Input RE
Coupling: DC

Align: Auto

Start 2.440500 GHz
#Res BW 100 kHz

g9/~ ?

Start 2.440500 GHz
#Res BW 100 kHz

f90M?

Input Z: 50 @ #Atten: 40 dB
Corr CCorr

Freq Ref: Int (S)

Gale: Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 12.60 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

Nov 16, 2023
4:05:19 PM

DH5_Ant1_Hop

PNO: BestWide  #Avg Type: Power (m.vsﬁ 234

Frequency v - -
Center Frequency ‘
2441500000 GHz
PPPPPP
Span
AMkr2 1.062 MHz| 2.00000000 MHz

Swept Span
Zero Span

Settngs

AvglHold: 500015000
Trig: Frea Run

Stop 2442500 GHz|
Sweep 1.00 ms (1001 pts)

>7 |Signal Track
XX |(Svan Zoom)

3DH5_Ant1_Hop

Input Z: 50 0 #Atten: 40 dB
Corr CCorr

Freq Ref. Int (S)

Gater Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 12.60 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

Now 16, 2023
40602PM | 5=

PNO: BestWide #Avg Type: Poweum.wsﬁ )34

Frequency v - -
Center Frequency
M 2441500000 GHz
pppPPP

Span
AMKkr2 986 kHz|} 200000000 MHz

Swept Span
Zero Span

Seftings

Avg|Hold: 500015000
Tng: Free Run

>0 |Signal Track
K% |{3oan Zoom)
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Appendix A.4: Test Results of Number of Hopping Frequency

TestMode Antenna Channel ResultfNum] Limit[Num] Verdict
DH5 Ant1 Hop 79 215 PASS
3DH5 Ant1 Hop 79 215 PASS

DH5_ Ant1_Hop

Frequency v - -
Input Z: 50 @ #Atten: 40 dB PNO: Fast i##vg Type: Power (RMS 1
CorCCon Gale,OF AvgHoid 100011000 E Cenier Frequency Y
Freq Ref: Int (S) IF Gain: Low Trig: Free Run i 2441750000 GHz
Sig Track Off PPPPPP
{3 Ref Lyl Offset 12.81 dB
Scale/Div 10 dB Ref Level 30.00 dBm SweptSpan
9 Zero Span

r“'EiI‘Ifl".“‘II'HI‘IW[I'IIH“"

Start 240000 GHz Video BW 300 kHz Stop 248350 GHz
#Res BW 100 kHz Sweep 8.00 ms (1001 pts)

"ol ? NN
3DH5_Ant1 Hop

Input Z: 50 O #Atten: 40 dB PNO: Fast #Awg Type: Power (RMS| 1
Cor CCom Gate: OF AuglHoid: 100011000 E Center F’W“E’IW Settings
Freq Ref: Int(S) IFGain:Low  Trg: Free Run " 2.441750000 GHz

Sig Track: Off PPPPPP

Ref Lvl Offset 12.81 dB
Ref Level 30,00 dBm Swepl Span
1 Zero Span

Start 2.40000 GHz #Video BW 300 kHz Stop 248350 GHz
#Res BW 100 kHz Sweep 800 ms (1001 ps)

0?2 TN B I

¥ ispan Zoom)
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Appendix A.5: Test Results of Time of Occupancy

TestMode Antenna Channel Bur[sr;Vgl]ldth T%ﬁﬂ:ﬁ’]ps Result[s] Limit[s] Verdict
DH1 Ant1 Hop 0.381 319 0.122 <0.4 PASS
DH3 Ant1 Hop 1.638 160 0.262 <0.4 PASS
DH5 Ant1 Hop 2.885 108 0.312 <04 PASS
3DHA1 Ant1 Hop 0.390 318 0.124 <04 PASS
3DH3 Ant1 Hop 1.642 160 0.263 <0.4 PASS
3DH5 Ant1 Hop 2.892 104 0.301 <0.4 PASS

DH1_Ant1_Hop

Frequency v - -

Input Z: 50 @ #Atten: 40 dB PNO: Fast #Avg Type: Power (RMS|1 » - 4

CorCCor Gale: OF Tiig: Video K el eqlerGy

Freq Ref: Int (S) IF Gain: Low TrigDelay, -2000ms " 2441000000 GHz
Sig Track: Off

Ref Lvl Offset 12.36 dB
Ref Level 30.00 dBm Swepl Span
Zero Span

(Center 2441000000 GHz #Video BW 3.0 MHz

KEYSIGHT Input RF Input Z: 50 #Atten: 40 dB PNO: Fast ##vg Type: Power (RMS| 1|
Rl o Coupiing DG Com CCom Gale: Off Tiig: Video [ Center F’Bq“ﬂ'icv
Align: Auto Freq Ref: Int (S) IF Gain: Low Tig Delay 0000s 2441000000 GHz
Sig Track: OFf PPPPPRP
(R Ref Lvl Offet 12.36 0B
Sr:a_lemiv 10dB Ref Level 30,00 dBm Swept Span
i Zero Span

L e R AT

(Center 2.441000000 GHz #Video BW 3.0 MHz Span 0 Hz
Res B 510 kHz Sweep 31.6'5 (30000 pts)

H9CH? 5O

DH3 Ant1 _Hop
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KEYSIGHT lneut RE

(Center 2.441000000 GHz
Res BW 1.0 MHz

KEYSIGHT lneut R
Couping

> Align Aulo

1 Spectrum
Scale/Div 10 dB.

Center 2.441000000 GHz
Res BW 510 kHz

Scale/Div 10 dB

(Center 2.441000000 GHz
Res BW 1.0 MHz

A Ml?

#htien: 40 dB PNO: Fast
Gale: Off
IF Gain: Low
Sig Track: Off

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

Ref Lvl Offset 12.36 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz

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

#htien® 40 dB PNO: Fast
Gate: Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 12.36 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz

##vg Type: Power (RM
Tiig: Video
Trig Delay: -2.000 ms.

W
W

PPPPPP

Span 0 Hz
Sweep 10.1 ms (8000 pts)

O

A Type: Power(RMSﬁ )
Tii: Video
Tnig Delay: 0.000s
PPPPPP

Span 0 Hz
Sweep 31.6 5 (30000 pts)

AV}

DH5_Ant1_Hop

#htien: 40 dB PNO: Fast
Gale: Off
IF Gain: Low
Sig Track: Off

Input Z: 50 Q
Corr C

"
Freq Ref: Int (S)

Ref Lvl Offset 12.60 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz

Nov 16, 2023|
4:01:59 PM

##vg Type: Power (RM
Tiig: Video
Trig Delay: -2.000 ms.

"

PPPPPP

Sweep 10.1 ms (8000 pts)

Frequency

Swept Span
Zero Span

Center Frequency
2.441000000 GHz

Span

0.00000000 Hz
Swept Span
Zero Span

Ful Span

Frequency

Swept Span
Zero Span
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Frequency

KEYSIGHT Input RF Input Z: 50 Q #htten: 40 dB PNO: Fast #Avg Type: Power (RM
C Corr CCom Cate: Off Trig: Video
Freq Ref: Int (S) IF Gain: Low Trig Delay: 0.000 s
g Track: Of PPPPPP

W
W

1 Spectrum Ref Lvl Offset 12.60 dB
Scale/Div 10 dB Ref Level 30.00 dBm Swept Span
0g Zero Span

(Center 2441000000 GHz #Video BW 3.0 Mz Span 0 Hz
Res B 510 kHz Sweep 31.6'5 (30000 pts)

3DH1_Ant1_Hop

Q Frequency
Input Z: 50 O #Atten” 40 dB PNO: Fast ##vg Type: Power (RMS|
Corr CCorr CGae: Off Trig: Video Center Frequency
Freq Ref: Int (S) IF Gain: Low Trig Delay: -2.000 ms 2441000000 GHz
Sig Track: OF PPPPPP
Span

AMKr? 2 c

Ref Lyl Offst 1236 08 AMKr2 390.0 psif o.o0000000 He
Ref Level 30.00 dBm 2.21 dB Swept Span
Zero Span

Ful Span

(Center 2441000000 GHz #Video BW 3.0 MHz Span 0 Hz
Sweep 10.1 ms (8000 pts)

\uoulZ 50() #Atten: 40 dB PNO: Fast ##g Type: Power (RM
C Gale: Off Trig: Video
Freq Ref: Im (S) IF Gain: Low Trig Delay: 0.000 s
g Track: Of PPPPPP

"

1 Spectum Ref Lvl Ofset 12.36 0B
ScaleiDiv 10 dB Ref Level 30.00 d8m Swept Span

Zero Span

|||}|\|‘| L M 0 I\ I “ A Hl |H\||

(Center 2.441000000 GHz #Video BW 3.0 MHz
Res B 510 kHz Sweep 31.6's (30000 pts)

" o

3DH3 Ant1_Hop
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Frequency

KEYSIGHT Input RF Input Z: 50 Q #htten: 40 dB PNO: Fast #Avg Type: Power (RM
Corr CCorr Gate: Off Trig: Video

Freq Ref: Int (S) IF Gain: Low Trig Delay: -2.000 ms.

g Track: Of PPPPPP

W
W

Ref Lvl Offset 12.36 dB
Ref Level 30,00 dBm Swept Span
Zero Span

(Center 2441000000 GHz #Video BW 3.0 Mz Span 0 Hz
Res BW 1.0 MHz Sweep 10.1 ms (8000 pts)

O

Input RF Input Z: 50 0 #Atten: 40 dB PNO: Fast ##wg Type: Power (RMS| 1 »
KEYSIGHT Coupling Com CCorr Gate: OF Trig: Video ] Center Frequency
B Align: Auto Freq Ref: Int (S) IF Gain: Low Trig Delay: 0.000's 2.441000000 GHz
Sig Treck: Off PPPPPP
Span

Ref Lvl Offset 12.36 dB 0.00000000 Hz
SgalelDiv 10dB Ref Level 30.00 dBm Swept Span

Zero Span

1 Spectrum

Ful Span

(AT AT IR TR
‘.H i ||| L

(Center 2.441000000 GHz #Video BW 3.0 Mz Span 0 Hz
Res BW 510 kHz Sweep 31.6 5 (30000 pts)

AV}

3DH5_Ant1_Hop

Frequency

Input Z: 50 0 #Atten: 40 dB PNO: Fast ##g Type: Power (RM

Corr CCorr Gate: Off Trig: Video

Freq Ref: Int (S) IF Gain: Low Trig Delay: -2.000 ms.
g Track: Of PPPPPP

"

Ref Lvl Offset 12.60 dB
Scale/Div 10 B Ref Level 30,00 dBm SweptSyen
0g Zero Span

(Center 2.441000000 GHz #Video BW 3.0 MHz
Res BW 1.0 MHz Sweep 10.1 ms (8000 pts)

Nov 16, 2023 2
90 ?
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ﬁ Frequency v - -

KEYSIGHT Input RF Input Z: 50 0 #htten: 40 dB PNO: Fast #fvg Type: Power (RMSF 234 Center Frequency

RL C Corr CCom Cate: Off Trig: Video

w

Freq Ref: Int (S) IFGain:Low  TrigDelay 0000s 441000000 GHz

Span
I3 Ref Lvl Offset 12.60 8 000000000 Hz
ScaleiDiv 10 d& Ref Level 30.00 dBm

Sig Track. OF PPPPPP

Swept Span
Zero Span

Full Span
Start Freq
2441000000 GHz

Stop Freq
(] 2441000000 GHz

CF Step
510.000 kHz
Auto
Man
Freq Offset
0Hz
X Axis Scale

(Center 2441000000 GHz #Video BW 3.0 Mz Span OHzf| |,
Res B 510 kHz Sweep 31.6'5 (30000 pts) | == 5
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Appendix A.6: Test Results of Conducted Spurious Emissions Measured in 100 kHz

Bandwidth

Band Edge

ReflLevel Result Limit .
TestMode Antenna ChName Channel [dBm] [dBm] [dBm] Verdict
Low 2402 5.403 -47.14 <-14.6 PASS
DHS5 Antl High 2480 5.18 -38.59 <-14.82 PASS
Low 2402 5.385 -48.19 <-14.62 PASS
3DHS Ant1 High 2480 5.176 -37.06 <-14.82 PASS
DH5 Ant1 Hopping 2402 4,753 -39.24 <-15.25 PASS
Hopping 2480 4.334 -49.75 <-15.67 PASS
Hopping 2402 0.8795 -47.28 <-19.12 PASS
3DHS Antl Hopping 2480 128 44.27 <1872 | PASS

KEYSIGHT 'FP““RF oo
Coupling: DC
RL - Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 2.398000 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale
N 1 f

— T

—

2O~ l?

DH5 Ant1 Low 2402

Frequency

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

#Atten: 30 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

Center Frequency

#Avg Type: Power (RMs|T| >
M 2.400500000 GHz

Avg|Hold: 300/300 ”
Trig: Free Run
PPPPPP

Mkr2 2.400 000 GHz|
-47.14 dBm

=

Span
5.00000000 MHz

Swept Span
Zero Span

Start Fr

Ref Lvl Offset 12.32 dB
Ref Level 20.00 dBm

2.3980000!

Stop Freq
2.403000000 GHz
AUTO TUNE

CF Step
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