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Appendix A.1l: Test Results of 99% Bandwidth

TestMode Antenna Channel OCB [MHz] FL[MHZ] FH[MHz] LimitftMHz] | Verdict
2402 0.89943 2401.5569 2402.4563 PASS
DH5 Antl 2441 0.91168 2440.5519 2441.4636 PASS
2480 0.91463 2479.5497 2480.4643 PASS
2402 1.1956 2401.4041 2402.5997 PASS
3DH5 Antl 2441 1.1957 2440.4086 2441.6043 PASS
2480 1.2078 2479.3998 2480.6076 PASS
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Appendix A.2: Test Results of 20dB Bandwidth

TestMode Antenna Channel 20db EBW[MHZz] FL[MHZz] FH[MHZz] Limit{MHz] Verdict
2402 0.987 2401.508 2402.495 PASS

DH5 Antl 2441 1.017 2440.502 2441.519 PASS
2480 1.023 2479.496 2480.519 PASS

2402 1.263 2401.364 2402.627 PASS

3DH5 Antl 2441 1.272 2440.358 2441.630 PASS
2480 1.314 2479.340 2480.654 PASS
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Appendix A.3: Test Results of Carrier Frequency Separation

TestMode Antenna Channel Result{MHZ] Limit{MHz] Verdict
DH5 Antl Hop 1.116 21.023 PASS
3DH5 Antl Hop 0.99 >0.876 PASS
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Appendix A.4: Test Results of Number of Hopping Frequency

TestMode Antenna Channel ResultfNum] Limit[Num] Verdict
DH5 Antl Hop 79 215 PASS
3DH5 Antl Hop 79 215 PASS
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Appendix A.5: Test Results of Time of Occupancy

TestMode Antenna Channel Burisr:]v;/]idth To[tslul-rlrt])]ps Result[s] Limit[s] Verdict
DH1 Antl Hop 0.374 316 0.118 <0.4 PASS
DH3 Antl Hop 1.631 157 0.256 <0.4 PASS
DH5 Antl Hop 2.879 88 0.253 <0.4 PASS
3DH1 Antl Hop 0.386 318 0.123 <0.4 PASS
3DH3 Antl Hop 1.635 159 0.26 <0.4 PASS
3DH5 Antl Hop 2.887 104 0.3 <0.4 PASS
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Swept SA

KEYSIGHT |f'Dl-llZ‘ RF -
Coupling: DC
i Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.441000000 GHz
Res BW 1.0 MHz

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

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

#Atien: 40 dB PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 11.80 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz

Feb 08, 2023
? 8:49:45 AM

DH5_Antl Hop

#Atten: 40 dB PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 11.80 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz

? Feb 08, 2023

Coupling: DC
Align: Auto

Scale/Div 10 dB

Center 2.441000000 GHz
Res BW 510 kHz

S~ ?

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

8:46:06 AM

#Atten: 40 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 11.80 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz

Feb 08, 2023 |
8:46:42 AM

#Avg Type: Power (RMS|
Trig: Video
Trig Delay: 0.000 s

#Avg Type: Power (RMS|
Trig: Video
Trig Delay: -2 000 ms

#Avg Type: Power (RMS|
Trig: Video
Trig Delay: 0.000 s

Frequency

Center Frequency

Settings
441000000 GHz

w
PPPPPP
Span
0.00000000 Hz
Swept Span
Zero Span

Full Span

Start Freq
441000000 GHz

Stop Freq
441000000 GHz

k AUTO TUNE J

CF Step
510,000 kHz

Auto

Span 0 Hz]
Sweep 31.6 s (30000 pts)

Frequency

Center Frequency

Settings
441000000 GHz

w

PPPPPP
2.879 ms
14.51 dB

Span
0.00000000 Hz

Swept Span
Zero Span

AMkr2

Full Span

Start Freq
441000000 GHz

Stop Freq

1.000000 MHz

Auto
Man

Span 0 Hz]
Sweep 10.1 ms (8000 pts),

Center Frequency
w Hz

PPPPPP

0.00000000 Hz

Swept Span
Zero Span

Full Span

Start Freq
441000000 GHz

Stop Freq
2441000000 GHz

\ AUTO TUNE J

CF Step
510.000 kHz

Auto

Span 0 Hz|
Sweep 31.6 s (30000 pts).
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3DH1 Antl

#Atien: 40 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

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

KEYSIGHT Input: RF

Coupling. DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 11.80 dB
Ref Level 30.00 dBm

Center 2.441000000 GHz #Video BW 3.0 MHz

Res BW 1.0 MHz
9~ ?
H
Spectrum Analyzer 1 +
Swept SA
Input Z: 50 Q

Corr CC
Freq Ref: Int (S)

Feb 08, 2023
8:55:00 AM

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

KEYSIGHT |nput: RF #Atten: 40 dB

Coupling: DC
> Align: Auto

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 11.80 dB
Ref Level 30.00 dBm

Center 2.441000000 GHz #Video BW 3.0 MHz

Res BW 510 kHz

3DH3 Antl Ho

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Input Z: 50 Q #Atten: 40 dB
Corr CC

Freq Ref: Int (S)

KEVSIGHT Inpul‘RF 5
Coupling: DC
> Align: Auto

Ref Lvl Offset 11.80 dB

Scale/Div 10 dB Ref Level 30.00 dBm

Center 2.441000000 GHz #Video BW 3.0 MHz

Res BW 1.0 MHz
Feb 08, 2023
E\ (ﬂ - ? EEZES'H)AMJ

#Avg Type: Power (RMS|
Trig: Video
Trig Delay: -2 000 ms

W
PPPPPP
AMkr2 386.0 ps
9.98 dB

Span 0 Hz|
Sweep 10.1 ms (8000 pts),

#Avg Type: Power (RMS|
Trig: Video
Trig Delay: 0.000 s

PPPPPP

Span 0 Hz]
Sweep 31.6 s (30000 pts).

#Avg Type: Power (RMS|
Trig: Video
Trig Delay: -2.000 ms

PPPPPP

AMkr2 1.635 ms
3.74dB

Span 0 Hz|
Sweep 10.1 ms (8000 pts),

Center Frequency
441000000

Frequency
Settings

Span
0.00000000 Hz

Swept Span
Zero Span

Full Span
Start Freq
441000000 GHz
Stop Freq
441000000 GHz

AUTO TUNE
CF Step
1.000000 MHz
Auto

Center Frequency Settings
441000000 GHz
Span
0.00000000 Hz

Swept Span
Zero Span

Full Span
Start Freq
2.441000000 GHz
Slop Freq

AUTO TUNE
CF Step
510.000 kHz

Auto
Man

0.00000000 Hz

Swept Span
Zero Span

Full Span
Start Freq
441000000 GHz

Stop Freq

1.000000 MHz
Auto
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Input Z: 50 Q
Corr Ct
Freq Ref: Int (S)

KEYSIGHT |nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.441000000 GHz
Res BW 510 kHz

[~

Feb 08, 2023
? 8:56:45 AM

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input: RF Input Z: 50 Q
Coupling: DC Corr Ct
RL o Align: Auto Freq Ref: Int (S)

1 Spectrum
Scale/Div 10 dB

Center 2.441000000 GHz
Res BW 1.0 MHz

? Feb 08, 2023
8:52:24 AM

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

Coupling: DC
Align: Auto

Scale/Div 10 dB

Center 2.441000000 GHz
Res BW 510 kHz

S~ ?

8:52:59 AM

#Atien: 40 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 11.80 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz

3DH5_Antl Hop

#Atten: 40 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 11.80 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz

#Atten: 40 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 11.80 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz

Feb 08, 2023 | -

#Avg Type: Power (RMS|
Trig: Video
Trig Delay: 0.000 s

#Avg Type: Power (RMS|
Trig: Video
Trig Delay: -2 000 ms

#Avg Type: Power (RMS|
Trig: Video
Trig Delay: 0.000 s

Frequency

Center Frequency
i 441000000 GHz
PPPPPP

Settings

Span
0.00000000 Hz

Swept Span
Zero Span

Full Span

Start Freq
441000000 GHz

Stop Freq
441000000 GHz

k AUTO TUNE J

CF Step
510,000 kHz

Auto

Frequency

Center Frequency
w 441000000 GHz
PPPPPP

AMkr2 2.

Span

0.00000000 Hz
Swept Span
Zero Span

Full Span

Start Freq
441000000 GHz

Stop Freq

1.000000 MHz

Auto
Man

Span 0 Hz]
Sweep 10.1 ms (8000 pts),

Center Frequency
w Hz

PPPPPP

0.00000000 Hz

Swept Span
Zero Span

Full Span

Start Freq
441000000 GHz

Stop Freq
2441000000 GHz

\ AUTO TUNE J

CF Step
510.000 kHz

Auto

Span 0 Hz|
Sweep 31.6 s (30000 pts).
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Appendix A.6: Test Results of Conducted Spurious Emissions Measured in 100 kHz
Bandwidth

Band Edge
TestMode Antenna ChName Channel Rfdf E(:,nv]el I[Qde;rlrj]l]t [Iag]n']t] Verdict
L 2402 2.48 -36.11 <-17.53 PASS
DS Ant ow Hop_2402 1.87 -39.00 <18.13 PASS
High 2480 3.21 -36.00 <-16.79 PASS
Hop 2480 3.00 -36.07 <-17.00 PASS
Low 2402 2.48 -36.11 <-17.53 PASS
3DH5 Antl Hop_2402 -1.14 -42.20 <-21.14 PASS
High 2480 2.35 -32.48 <-17.65 PASS
Hop_2480 -1.63 -39.32 <-21.63 PASS

DH5 Antl Low 2402

Spectrum Analyzer 1 ’
Swept SA ﬁ‘ Marker

KEYSIGHT /nput: RF Input Z: 50 O #Atten: 30 dB PNO: Best Wide  #Avg Type: Power (RMsm ) 4 Select Marker
RL —-— Coupling: DC Corr CCorr Gate: Off Avg|Hold: 300/300 1

Align: Auto Freq Ref. Int (S) IF Gain' Low Trig: Free Run g Marker 3

Sig Track: Off PPPPPP

Ref Lvl Offset 12.01 dB Mkr3 2.401 000 GHz

Scale/Div 10 dB Ref Level 20.00 dBm -35.75 dBm Peak
Marker Mode Search

1 Spectrum

Normal Pk Search
Config
Delta (&)
Properties
Fixed
Marker
Function

Marker—
Delta Marker
Start 2.398000 GHz #Video BW 300 kHz Stop 2.403000 GHz (Reset Delta)

Off
T Counter

#Res BW 100 kHz Sweep 1.00 ms (1001 pts)
5 Marker Table v Ol
Of

Table

n

ff

Mode Trace Scale X Y Function Function Width Function Value Marker Settings
N 1 f 2.401 995 GHz 2.401 dBm < Diagram

N 1 f 2.400 000 GHz -48.63 dBm
N 1 f 2.401 000 GHz -35.75 dBm All Markers Off

Couple Markers
On
off

ﬁ‘ Marker

Input Z: 50 O #Atten: 30 dB PNO: Best Wide  #Avg Type: Power (RMS| 1|, 4 Select Marker
Corr CCorr Gate: Off Avg|Hold: 300/300 ’_‘

Freq Ref. Int (S) IF Gain: Low Trig: Free Run Marker 3
Sig Track: Off PPPPPP

Mar 02, 2023 = (3]
9:36:36 AM | 5 «Ia N

DH5 Antl_High 2480

1 Spectrum Ref Lvl Offset 11.87 dB Mkr3 2.481 000 GHz

Scale/Div 10 dB Ref Level 20.00 dBm -36.00 dBm Peak
Marker Mode Search

Normal Pk Search

Config
Delta (&)

Properties
Fixed

Marker

off Function

Marker—-

Start 2,479000 GHz #Video BW 300 kHz Stop 2.484000 GHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts) Counter

5 Marker Table v
Off

Mode Trace Scale X Function Function Width Function Value Marker Settings
1 f 2.479 840 GHz 213 dBm < Diagram

2.483 500 GHz dBn
2.481 000 GHz' All Markers Off

Couple Markers

On
Off

Mar 02, 2023
? 9:38:03 AM
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A TUVRheinland®

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

KEYSIGHT |nput RF

Coupling: DC
Align: Auto

Scale/Div 10 dB

ol P S LN,

Start 2.398000 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale X
N r

N 1 f

N 1 i

Mar 02, 2023
9:42:26 AM

KEYSIGHT |Input: RF
Coupling: DC
Align: Auto

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

Scale/Div 10 dB

Start 2.479000 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale X
N

N 1 f
N 1 f

Mar 02, 2023
9:43:13 AM

o~ a?

KEYSIGHT Input RF
Coupling: DC
>~ Align: Auto

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

Scale/Div 10 dB

O e e

Start 2.398000 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale
N
N 1 f
N 1 f

X

Mar 02, 2023
9:39:00 AM

=~ ?

02 020 GHz
2.400 000 GHz
2.401005 GHz:

80 000 GHz
2.483 500 GHz
2.480 980 GHz

160 GHz
2.400 000 GHz
2.400 850 GHz

DH5 Antl Low Hop 2402

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

Sig Track: Off

#Avg Type: Power (RMS]
AvglHold: 300/300
Trig: Free Run

Ref Lvl Offset 12.01 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y
1.869 dBm
-49.29 dBm
-39.00 dBm

Function Function Width

0 W
DH5 Antl High Hop 2480

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

Sig Track: Off

#Avg Type: Power (RMS|
Avg|Hold: 300/300
Trig: Free Run

Mkr3 2.480

Ref Lvl Offset 11.87 dB
Ref Level 20.00 dBm

SN PN AP

#Video BW 300 kHz

Y
2.996 dBm
-49.15 dBm
-36.07 dBm

Function Funetion Width

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

Sig Track: Off

#Avg Type: Power (RMS|
Avg|Hold: 300/300
Trig: Free Run

Ref Lvl Offset 12.01 dB
Ref Level 20.00 dBm

#Video BW 300 kHz
Sweep 1

Y
2.475 dBm
-47.64 dBm
-36.11 dBm

Function Function Width

Stop 2.
Sweep 1.00 ms (1001 pts)| Farker Table

Function Value

Stop 2.484000 GHz
Sweep 1.00 ms (1001 pts)| Fyjarker Table

Function Value

Stop 2.403000 GHz
:00 ms (1001 pts)| imarker Table

Function Value

Q Marker
Select Marker

M Marker 3

Peak
Search

Pk Search
Config

Marker Mode

Normal

Delta (A)
Properties

Fixed
Marker

off Function

Marker—

403000 GHz
Counter

< Marker Settings
Diagram

All Markers Off

Couple Markers

>

Select Marker

Marker

r Frequency
480980000 GHz

980 GHZ e

07 dBm

Marker Mode Eesk

Search

Pk Search
Config

Normal
01 -17.00 dB Delta (&)
Properties

| Fixed
2 Marker

off Function

Marker—

Counter

< Marker Settings
Diagram

All Markers Off

Couple Markers

>

Select Marker
Marker 3

Marker

r Frequency
400850000 GHz

Settings

Marker Mode

Normal Pk Search
Config
Delta (&)

Properties

Fixed
Marker
off Function

Marker—

Counter

< Marker Settings
Diagram

All Markers Off

Couple Markers
On
off
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Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF

Coupling: DC
Align: Auto

Start 2.479000 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
N r
N 1 f
N 1 i

KEYSIGHT |Input: RF
Coupling: DC
Align: Auto

Scale/Div 10 dB

+

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

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

Sig Track: Off

Ref Lvl Offset 11.87 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

hi Function
2.346 dBm
-49.85 dBm

2.481425 GHz -32.48 dBm

Mar 02, 2023
9:39:53 AM

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

Freq Ref: Int (S)

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 12.01 dB
Ref Level 20.00 dBm

S N A VY VSRS BV W o

Start 2.398000 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale
N

N 1 f
N 1 f

o~ a?

KEYSIGHT Input RF
Coupling: DC
>~ Align: Auto

Start 2.479000 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
N
N 1 f
1 f

#Video BW 300 kHz

X Y
01 785 GHz -1.143 dBm
2.400 000 GHz -49.44 dBm
2.400 505 GHz -42.20 dBm

Function

Mar 02, 2023
9:45:49 AM

3DH5_Antl_High

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

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

Sig Track: Off

Ref Lvl Offset 11.87 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Function

2 dBm

2.481 480 GHz 2 dBm

Mar 02, 2023
9:46:24 AM

3DH5 Antl High 2480

Function Width

3DH5 Antl Low Hop 2402

Funetion Width

Function Width

Marker

L

Select Marker
M Marker 3
PPPPPP
2.481 425 GHZ

-32.48 dBm
Marker Mode

#Avg Type: Power (RMS]
AvglHold: 300/300
Trig: Free Run

Mkr3

Peak
Search

Pk Search
Config

Normal

Delta (A)

Properties
Fixed

Marker

off Function

Marker—

Sweep 1.00 ms (1001 pts)| varker Table Counter

Marker Settings

Function Value <
Diagram

All Markers Off

Couple Markers

Marker

>

Select Marker
Marker 3

#Avg Type: Power (RMS|
Avg|Hold: 300/300
Trig: Free Run

r Frequency
400505000 GHz

Settings

Mkr3 2.400 505 GHz|

Peak
Search

Pk Search
Config

Marker Mode

Normal

Delta (&)
Properties
Fixed
Marker
off Function
Marker—

Stop 2.403000 GHz

Sweep 1.00 ms (1001 pts)| varker Table Counter

Marker Settings
Diagram

Function Value <

All Markers Off
Couple Markers
]
el 5
2480

Hop

>

Select Marker
Marker 3

Marker

#Avg Type: Power (RMS|
Avg|Hold: 300/300
Trig: Free Run

r Frequency
481480000 GHz

Settings

Mkr3 2.481 480 GHz|

-39.32 dBm
Marker Mode

Normal Pk Search
Config
Delta (&)
Properties
Fixed
Marker
off Function
Marker—

Stop 2.484000 GHz

Sweep 1.00 ms (1001 pts)| vjarker Table Counter

Marker Settings
Diagram

All Markers Off

Couple Markers
On

Function Value <
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