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

2.4GHz SDR, 1.4MHz BW

TestMode Channel Antenna Result{[dBm/3kHz] Limit[dBm/3kHz] Verdict

Antl 3.80 <8.00 PASS

2409.5 Ant2 4.27 <8.00 PASS

Total 7.05 <8.00 PASS

Antl 1.51 <8.00 PASS

1.4M-MIMO 2435.5 Ant2 0.60 <8.00 PASS
Total 4.09 <8.00 PASS

Antl 2.04 <8.00 PASS

2463.5 Ant2 1.08 <8.00 PASS

Total 4.60 <8.00 PASS

The worst test result:
Antl 2409.5
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2.4GHz SDR, 1.4MHz BW CA mode

TestMode Channel Antenna Result{[dBm/3kHz] Limit[dBm/3kHz] Verdict
Antl 3.60 <8.00 PASS
2411.12 Ant2 3.30 <8.00 PASS
Total 6.46 <8.00 PASS
Antl 2.34 <8.00 PASS
LaMEA 2437.12 Ant2 0.91 <8.00 PASS
Total 4.69 <8.00 PASS
Antl 2.32 <8.00 PASS
2465.12 Ant2 1.66 <8.00 PASS
Total 5.01 <8.00 PASS

The worst test result:

Antl 2411.12

Spectrum Analyzer 1
Swept SA

Frequency v

KEYSIGHT |Input: RF Input Z: 50 Q #Atten: 30 dB PNO: Best Wide  #Avg Type: Power (RMS|{ 4
0 Coupling: DC Corr CCorr Gate: Off Avg|Hold: 100/100 Q Center Frequency " ERTTIRG
>~ Align: Auto Freq Ref: Int (S) IF Gain' Low Trig: Free Run 2.411120000 GHz
Sig Track: Off AAAAAA

= Span

i EEzEm Ref Lvl Offset 22.24 dB Mkr1 2.410 865 80 GHz|| 3 80000000 MHz

Scale/Div 10 dB Ref Level 20.00 dBm 3.596 dBm Swept Span
Zero Span

Full Span

Wl et e

W}VW 2.412520000 GHz
|

I
ww.umvwmwwwmm

AUTO TUNE

iWUL'J'I’MWWMWMW CFstep Step

280.000 kHz
Auto
Man

X Axis Scale
Center 2.411120 GHz #Video BW 10 kHz* Span 2.800 MHz| Log

#Res BW 3.0 kHz Sweep 382 ms (30000 pts) Lin
ml Apr 25, 2023 | Ty = (3]
i (sl | ? 2:02 7 -1 L‘ﬂ a %Ig::lz'cl:g:)k
Ant2 2411.12

Frequency

KEYSIGHT |Input: RF Input Z: 50 Q #Atten: 30 dB PNO: Best Wide  #Avg Type: Power (RMS|{ 4
0 Coupling: DC Corr CCorr Gate: Off Avg|Hold: 100/100 Q Center Frequency " ERTTIRG
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 2.411120000 GHz

Sig Track: Off AAAAAA

Spectrum Analyzer 1
Swept SA

Span
1 Spectrum Ref Lvl Offset 22.22 dB Mkr1 2.411 327 44 GHz ALERETIILT i e

Scale/Div 10 dB Ref Level 20.00 dBm 3.298 dBm SweplSPaT

Zero Span

Full Span

WA ,,% Wi }, e % 2=

Stop Freq

MN 2.412520000 GHz
)

if
n M
.MM“W\"W . | AUTOTUNE
lkWW\W” i *WMWWHWQJM CFStp
280.000 kHz
Auto
Man
Freq Offset
0 Hz

E X Axls Scale
Center 2.411120 GHz #Video BW 10 kHz* Span 2.800 MHz| Log
#Res BW 3.0 kHz Sweep 382 ms (30000 pts) Lin
s ~ Apr 25, 2023 | O -~
- ) | ? 2:09:06 PM |5 =ia L‘d » ] [aanalTrack

(Span Zoom)




Appendix A
CN233GYW 001
Page 4 of 128

Prifbericht - Produkte
Test Report - Products

A TUVRheinland®

2.4GHz SDR, 3MHz BW

TestMode Channel Antenna Result{dBm/3kHz] Limit[dBm/3kHz] Verdict
Antl 1.69 <8.00 PASS

24105 Ant2 1.69 <8.00 PASS

Total 4.70 <8.00 PASS

Antl -0.41 <8.00 PASS

3M-MIMO 24345 Ant2 .0.94 <8.00 PASS
Total 2.34 <8.00 PASS

Antl -0.22 <8.00 PASS

2461.5 Ant2 -0.40 <8.00 PASS

Total 2.70 <8.00 PASS

The worst test result:
Antl 2410.5
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2.4GHz SDR, 3MHz BW CA mode

TestMode Channel Antenna Result{[dBm/3kHz] Limit[dBm/3kHz] Verdict
Antl 1.01 <8.00 PASS
2413.2 Ant2 1.19 <8.00 PASS
Total 4.11 <8.00 PASS
Antl 0.14 <8.00 PASS
3MCA-MIMO 2437.2 Ant2 -1.05 <8.00 PASS
Total 2.60 <8.00 PASS
Antl -0.09 <8.00 PASS
2464.2 Ant2 -0.66 <8.00 PASS
Total 2.64 <8.00 PASS
The worst test result:
Antl 2413.2
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2.4GHz SDR, 10MHz BW

TestMode Channel Antenna Result{[dBm/10kHz] Limit[dBm/3kHz] Verdict
Antl -22.71 <8.00 PASS

2405.5 Ant2 -26.73 <8.00 PASS

Total -21.26 <8.00 PASS

Antl -12.60 <8.00 PASS

10M-MIMO 2436.5 Ant2 -13.48 <8.00 PASS
Total -10.01 <8.00 PASS

Antl -13.25 <8.00 PASS

2467.5 Ant2 -14.15 <8.00 PASS

Total -10.67 <8.00 PASS

The worst test result:
Antl 2436.5
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2.4GHz SDR, 20MHz BW

TestMode Channel Antenna Result{[dBm/10kHz] Limit[dBm/3kHz] Verdict
Antl -19.63 <8.00 PASS
24105 Ant2 -24.94 <8.00 PASS
Total -18.51 <8.00 PASS
Antl -16.75 <8.00 PASS
20M-MIMO 24415 Ant2 -16.40 <8.00 PASS
Total -13.56 <8.00 PASS
Antl -19.79 <8.00 PASS
2472.5 Ant2 -23.82 <8.00 PASS
Total -18.34 <8.00 PASS
The worst test result:
Antl 24415
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Stop Freq
2.461500000 GHz

CF Step
4.000000 MHz

Auto
Man

Freq Offset
0Hz
. X Axis Scale
#Video BW 30 kHz* Span 40.00 MHz| Log
Sweep 494 ms (30000 pts) Lin

Mar 20, 2023 = ] ® 7| |signal Track
8:45:27 PM -1 @i‘ 5 |isman zoom
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2.4GHz SDR, 40MHz BW

TestMode Channel Antenna Result{dBm/10kHz] Limit[dBm/3kHz] Verdict

Antl -21.24 <8.00 PASS

24225 Ant2 -17.41 <8.00 PASS

Total -15.91 <8.00 PASS

Antl -17.66 <8.00 PASS

40M-MIMO 2437.5 Ant2 -18.69 <8.00 PASS
Total -15.13 <8.00 PASS

Antl -22.08 <8.00 PASS

2452.5 Ant2 -20.08 <8.00 PASS

Total -17.96 <8.00 PASS

The worst test result:
Antl 24375

Spectrum Analyzer 1

Swept SA

KEYSIGHT |f'P'-"3‘ RF 5%
Coupling: DC

RL = Algn: Auto

1 Spectrum

Scale/Div 10 dB

Center 2.43750 GHz
#Res BW 10 kHz

KEYSIGHT Input RF
RL o g 0
1 Spectrum

Scale/Div 10 dB

Center 2.43750 GHz
#Res BW 10 kHz

w9 c~l?

a‘ Frequency v
Input Z: 50 Q #Atten: 30 dB PNO: Fast #Avg Type: Power (RMS|1|, .
Corr CCorr AvglHold: 100/100 Q Center Frequency
Freq Ref: Int (S) Trig: Free Run 2.437500000 GHz

Span
Ref Lvl Offset 18.30 dB Mkr1 2.442 522 8 GHz|} 80.0000000 MHz
Ref Level 20.00 dBm Swept Span
Zero Span

Full Span
Start Freq
2.397501 GHz
Stop Fre
2.477501 GHz

\ AUTO TUNE J

CF Step
8.000000 MHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale

#Video BW 30 kHz* Span 80.00 MHz| Log
Sweep 988 ms (30000 pts) Lin

™ | Isignal Track
# 4 [(Span Zoom)

Ant2_2437.5

Frequency v

Input Z: 50 Q #Atten: 30 dB PNO: Fast #Avg Type: Power (RMS|1 |
Corr CCorr Gate' Off AvglHold: 100/100 Q Center Frequency Settings
Freq Ref: Int (S) IF Gain: Low Trig: Free Run 2.437500000 GHz
Sig Track: Off
Span

Ref Lvl Offset 18.28 dB Mkr1 2.441 456 1 GHz|| 80.0000000 MHz
Ref Level 20.00 dBm . Swept Span
Zero Span

Full Span
Start Fres
2.397500000 GHz

Stop Freq
2.477500000 GHz

\ AUTO TUNE J

CF Step
8.000000 MHz

Auto
Man

Freq Offset
0 Hz
E X Axls Scale
#Video BW 30 kHz* Span 80.00 MHz| Log
Sweep 988 ms (30000 pts) Lin

Feb 20, 2023 = ] 7| |signal Track
2:31:58 PM -1: L‘d 5 |igoan zoom
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Appendix A.2: Test Results of 6dB Bandwidth

2.4GHz SDR, 1.4MHz BW

TestMode Antenna Channel DTS BW[MHZz] FL[MHZ] FH[MHz] LimitfMHz] Verdict

2409.5 1.095 2408.948 2410.043 0.5 PASS

1.4M-MIMO Antl 24355 1.092 2434.954 2436.046 0.5 PASS

2463.5 1.109 2462.940 2464.049 0.5 PASS

1.4AM-MIMO_Ant1 2409.5

Frequency

KEYSIGHT nput RF Input Z: 50 0 #Atten: 40 dB PNO: BestWide  #Avg Typa: Power (RMS[;
RL . piin Corr CCorr of AvglHold 10000

Align: Auto Freq Ref: Int (S) ain: Low Trig: Free Run

Sig Track: Off PPP

Ref Lvl Offset 18.34 dB AMkr3 1.094 8
Scale/Div 10 dB Ref Level 30.00 dBm 0.1

1 Spectrum

Swept Span
Zero Span

Start Freq
408100000 GI

Center 2.409500 GHz #Video BW 300 kHz Span 2.800 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

5 Marker Table v

Mode Trace Scale { F Function Function Width Function Value

v

Input Z- 50 O #Atten: 40 dB PNO: BestWide  #Avg Type: Power (RMS[{ |
Corr CComr Off Avg|Hold: 100/100 .I'-‘!

Freq Refl Int (S) G Low it
Sig Track: Off PPPPPP
Ref Lvl Offset 18.30 dB AMkr3

Scale/Div 10 dB Ref Level 30.00 dBm 3 Swept Span
] Zero Span

Center 2.435500 GHz #Video BW 300 kHz Span 2.800 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

5 Marker Table v

Mode Trace Scale { Function Function Width Function Value

Signal Track
(Span Zoom)

#Atten: 40 dB PNO: BestWide  #Avg Type: Power (RMS] ;] >
Corr C off AvglHold: 100100+
Freq Ref IF ow Trig: Free Run
Sig Track: Off PPPPPP

Ref Lvl Offset 18.24 dB AMkr3 1.108 8 V
Ref Level 30.00 dBm ‘ 0.05 Swept Span
Zero Span

Center 2.463500 GHz #Video BW 300 kHz Span 2.800 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

5 Marker Table v

Mode Trace Scale { Function Function Width Function Value
N 1 f

(Span Zoom)
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2.4GHz SDR, 1.4MHz BW CA mode

TestMode Antenna Channel DTS BW[MHZz] FL[MHZ] FH[MHz] Limit{MHz] Verdict
1 AMCA 2411.12 1.098 2410.568 2411.666 0.5 PASS
MIMO i Antl 2437.12 1.095 2436.568 2437.663 0.5 PASS
2465.12 1.092 2464.574 2465.666 0.5 PASS

1.4MCA-MIMO_Antl 2411.12

Spectrum Analyzer 1 +
Swept SA

KEYSIGHT Input RF

Coupling: DC
L > lign: Auto

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

#Atten. 40 dB PNO: Best Wide
G Off

Gate
IF Gain: Low
Sig Track: Off
3
Ref Lvl Offset 18.34 dB. AMkr3 1.097 € MHz
Ref Level 30.00 dBm

Center 2.411120 GHz
#Res BW 100 kHz

5 Marker Table v

#Video BW 300 kHz Span 2.800 MHz|

Sweep 1.00 ms (1001 pts)

Mode Trace Scale Function Function Width Function Value
N 1 f 2.410 56 €] 2 dBm
N 1 f 241 Hz dBm
B

AT 1 T (A) 1.097 6 MHz (A) 0.1094 ¢

o W?

Mar 21, 2023 1 ]
10:58:£ a0

1.4MCA-MIMO_Antl 2437.12

Spectrum Analyzer 1 +
Swept SA

KEYSIGHT Input RF

Coupling: DC
L > lign: Auto

Input Z: 50 Q #Atten: 40 dB PNO: Best Wide

Corr CCorr Gate: Off

Freq Ref: Int (S, IF Gain: Low
Sig Track: Off

#Avg Type:
Avg|Hold: 100/100
Trig: Free Run

Ref Lvi Offset 18.30 dB AMkKr3 1.094 8 MHzZ|

Ref Level 30.00 dBm

Center 2.437120 GHz
#Res BW 100 kHz

5 Marker Table v

#Video BW 300 kHz Span 2.800 MHz|

Sweep 1.00 ms (1001 pts)

Mode Trace Scale
N 1 f 2 5 56 €] 6.72 dBm
N 1 f

Function Function Width Function Value

Q Frequency

Span
2.80000000 MHz

Swept Span
Zero Span

Full Span

280.000 kHz
Auto

Freq Offset
0 Hz
X Axis Scale

Signal Track
(Span Zoom)

Frequency v

Center Frequency Settings
7120000 GHz

Span
2.80000000 MHz

Swept Span
Zero Span

Start Freq
5720000 GHz.

Stop Freq
8520000 GHz

[ AUTO TUNE l

CF Step
280.000 kHz

Auto

AT 1 {8

2?

H

Coupling: DC
Align: Auto

Scale/Div 10 dB

Center 2.465120 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace
N
N
AT

Scale

o m[?

37 397 2 GHz m
1.094 8 MHz {A)0.007105 dB

Mar 21, 2023
11:01:02 AM

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

#Atten: 40 dB #Avg Type: Po
Avg|Hold: 100/100
Trig: Froe Run
Sig Track: Off

Ref Lvl Offset 18.24 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

AMKr3 1.092 0 MHz|

Span 2.800 MHz|

Signal Track
(Span Zoom)

v
Settings
Span

2.80000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
3720000 GHz

Stop Freq
6520000 GHz

[ AUTO TUNE l

Sweep 1.00 ms (1001 pts)| \CF Step

Function Function Width
6.48 dBm
4 dBm

942 dB

Mar 21, 2023 |,

11:02:56 AM | >

280.000 kHz
Auto

Function Value Man

(Span Zoom)
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2.4GHz SDR, 3MHz BW

TestMode Antenna Channel DTS BW[MHZz] FL[MHZ] FH[MHz] Limit{MHz] Verdict
2410.5 2.208 2409.396 2411.604 0.5 PASS
3M-MIMO Antl 2434.5 2.166 2433.420 2435.586 0.5 PASS
2461.5 2.202 2460.408 2462.610 0.5 PASS

Spectrum Analyzer 1
Swept SA

ctrum

Scale/Div 10 dB

Center 2.410500 GHz
#Res BW 100 kHz

5 Marker Table v

Mode  Trace
N 1

Scale
f

N 1 f
AT 1 i

Center 2.434500 GHz
#Res BW 100 kHz

5 Marker Table v

Mode  Trace
N

N 1 f

AT T f

Scale

il il |

Center 2.461500 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale

N

N

AT

il il |

+

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

#Atten. 40 dB PNO: Best Wide
G Off

Gate
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 18.34 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

Function

0 dBm

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

#Atten: 40 dB PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off
Ref Lvl Offset 18.30 dB

Ref Level 30.00 dBm

#Video BW 300 kHz

Function

Z

[} 2.166 MHz (&) 0.

Mar 21, 2023
? 10:38:29 AM

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

#Atten: 40 dB PNO- Best Wide
G Off

Gate:
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 18.20 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

Function

461 080 z B
2.202MHz (A) 0.1122dB

Mar 21, 2023
? 10:40:30 AM

3M-MIMO_Antl 2410.5

Function Width

Function Width

Function Width

#Avg Type: Power (Rmsﬂ 234
Avg|Hold: 100/100
Trig: Free Run

.208 MHz|
-0.79 dB

VM A
s

Span 6.000 MHz|
Sweep 1.00 ms (1001 pts)

Function Value

Avg|Hold: 100/100
Trig: Free Run

ey

Span 6.000 MHz|
Sweep 1.00 ms (1001 pts)

Function Value

#Avg Type: Power (RMS] 1|
Avg|Hold: 100/100
Trig: Froe Run

AMKr3 2.

Span 6.000 MHz|
Sweep 1.00 ms (1001 pts)

Function Value

>

Center Frequency
2.410500000 GHz
Span

6.00000000 MHz

Swept Span
Zero Span

Frequency v

Start Freq
4| 2.407500000 GHz

AUTO TUNE

Stop Freq
2.413500000 GHz

CF Step
600.000 kHz

Auto

Signal Track
(Span Zoom)

£

Center Frequency
2.434500000 GHz
Span

6.00000000 MHz

Swept Span
Zero Span

Frequency v

Start Freq
| 2.431500000 GHz

Stop Freq
2.437500000 GHz

[ AUTO TUNE l
CF Step

600.000 kHz

Auto
Man

Signal Track
(Span Zoom)

Lo

Frequency v
Settings
Span

6.00000000 MHz

Swept Span
Zero Span

Start Freq
2.458500000 GHz.
Stop Freq
2.464500000 GHz

[ AUTO TUNE l

CF Step
600.000 kHz

Auto
Man

Signal Track
(Span Zoom)
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A TUVRheinland®

2.4GHz SDR, 3MHz BW CA mode

TestMode Antenna Channel DTS BW[MHZz] FL[MHZ] FH[MHz] Limit{MHz] Verdict
3MCA 2413.2 2.214 2412.090 2414.304 0.5 PASS
MIMO- Antl 2437.2 2.202 2436.114 2438.316 0.5 PASS

2464.2 2.184 2463.120 2465.304 0.5 PASS

Spectrum Analyzer 1 +
Swept SA

KEYSIGHT Input RF

Coupling: DC
L "> Align. Auto

Center 2.413200 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
N 1 f

N 1 f

AT T f

F 1 1

KEYSIGHT Input RF

Coupling: DC
L > Align Auto

Scale/Div 10 dB

Center 2.437200 GHz
#Res BW 100 kHz

5 Marker Table v

Mode  Trace
N

N 1 f

AT T f

Scale

2?

H

Coupling: DC
Align: Auto

Center 2.464200 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace
N
N
AT

Scale

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

Freq Ref. Int (S)

#Avg Type:
Avg|Hold: 1

PNO: Best Wide
Gate: Off /
Trig: Free Run

Gate
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 18.30 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

3SMCA-MIMO_Antl 2413.2

>

Frequency

Span
6.00000000 MHz

Swept Span
Zero Span

Full Span

Span 6.000 MHz|

Sweep 1.00 ms (1001 pts)

Function Function Width

141 Hz 19, dBm
2.214 MHz (&) 0.01742 dB
3 200 GHz 15.86 dBm

Mar 21, 2023 1 [}
=

=) %]

3SMCA-MIMO_Antl 2437.2

10:18:10 AM

Input Z: 50 Q #Atten: 40 dB PNO: Best Wide

Corr CCorr Gate: Off

Freq Ref: Int (S, IF Gain: Low
Sig Track: Off

Ref Lvl Offset 18.30 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

600.000 kHz
Auto

Freq Offset
0 Hz

X Axis Scale

Function Value

Signal Track
(Span Zoom)

Frequency v

Center Frequency
7200000 GHz

Settings

Span
6.00000000 MHz

Swept Span
Zero Span

Full Span

Span 6.000 MHz|

Sweep 1.00 ms (1001 pts)

Function Function Width

Mar 21, 2023
10:21:37 AM

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

#Atten: 40 dB #Avg Type: Po

Trig: Froe Run

Ref Lvl Offset 18.24 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

Sweep 1.00 ms (1001 pts)

Function Function Width
dBm
47 dBm

1102 dB

Avg|Hold: 100/100

600.000 kHz

Auto
Function Value

(Span Zoom)

Frequency v

Center Frequency Settings
000 GHz

Span
6.00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
1200000 GHz

Stop Freq
7200000 GHz

[ AUTO TUNE l

Span 6.000 MHz|

CF Step

600.000 kHz
Auto

Function Value Man

(Span Zoom)
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2.4GHz SDR, 10MHz BW

TestMode Antenna Channel DTS BW[MHZz] FL[MHZ] FH[MHz] Limit{MHz] Verdict
2405.5 9.020 2400.980 2410.000 0.5 PASS

10M-MIMO Antl 2436.5 9.020 2432.000 2441.020 0.5 PASS
2467.5 9.000 2463.020 2472.020 0.5 PASS

Spectrum Analyzer 1 +
Swept SA

KEYSIGHT Input RF

Coupling: DC
L > lign: Auto

Scale/Div 10 dB

Center 2.40550 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale
N 1 f

N
AT

o W?

-+

KEYSIGHT nput RF i

Coupling: DC
L > lign: Auto

Center 2.43650 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
N
N 1 f
AT T f

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

Coupling: DC
Align: Auto

Scale/Div 10 dB

i
I —— L

Center 2.46750 GHz
#Res BW 100 kHz

5 Marker Table v

20M-MIMO_Antl 2405.5

Input Z: 50 Q #Atten: 30 dB PNO: Fast
Corr CCorr Gate: Off
Freq Ref. Int (S) IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.34 dB
Ref Level 10.00 dBm

#Video BW 300 kHz Span 20.00 MHz|

Sweep 1.93 ms (1001 pts)

Function Function Width Function Value

Feb 20, 2023 |,

12/ g
10:05:28 AM wea| W]

nput Z: 50 0 #Atten. 30 dB PNO: Fast

Corr CCorr Gate: Off
Freq Ref: Int (S,

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 18.30 dB
Ref Level 10.00 dBm

#Video BW 300 kHz Span 20.00 MHz|

Sweep 1.93 ms (1001 pts)

Function Function Width Function Value

#Atten: 30 dB #Avg Type: Po
Avg|Hold: 100/100

Trig: Froe Run

Gate: Off

IF Gain Low

Sig Track. Off
3

Ref Lvl Offset 18.24 dB. AMkr3

Ref Level 10.00 dBm

#Video BW 300 kHz Span 20.00 MHz|

Sweep 1.93 ms (1001 pts)

20.0000000 MHz

Swept Span
Zero Span

Freq Offset
0 Hz

X Axis Scale

Signal Track
(Span Zoom)

v

Settings

Span
20.0000000 MHz

Swept Span
Zero Span

Full Span

2.000000 MHz
Auto

(Span Zoom)

Q Frequency v

Center Frequency

Settings

Span
20.0000000 MHz

Swept Span
Zero Span

Full Span

2.000000 MHz

Mode Trace
N
N 1
AT T

Scale

f
i

Function
4 dBm

Function Width Function Value

Auto
Man

(Span Zoom)
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A TUVRheinland®

2.4GHz SDR, 20MHz BW

TestMode Antenna Channel DTS BW[MHZz] FL[MHZ] FH[MHz] Limit{MHz] Verdict
2410.5 17.920 2401.540 2419.460 0.5 PASS

20M-MIMO Antl 2441.5 17.920 2432.540 2450.460 0.5 PASS
2472.5 17.760 2463.580 2481.340 0.5 PASS

Spectrum Analyzer 1 +
Swept SA

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

KEYSIGHT Input RF

Coupling: DC
L > lign: Auto

Scale/Div 10 dB

| ST eS—— A T R

Center 2.41050 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale
N 1 f

N 1 f
AT 1 {8

Feb 20, 2023 [,
el | ? 0626 PM |

Spectrum Analyzer 1 +
Swept SA

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

KEYSIGHT Input RF

Coupling: DC
L > lign: Auto

Center 2.44150 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale

N -
N . H.

20M-MIMO_Antl 2410.5

#Atten. 30 dB PNO: Fast

Gate: Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 18.34 dB
Ref Level 10.00 dBm

N

#Video BW 300 kHz

Q Frequency

Span

AMKr3 17.92 MHz{§ 40.0000000 MHz
-1.06 dB

Swept Span
Zero Span

Full Span

Span 40.00 MHz|

Sweep 3.87 ms (1001 pts)

Function Function Width Function Value

2.410 50 GHz
17.92 MHz (&) _-1.065 dB

1

20M-MIMO_Antl 2441.5

#Atten: 30 dB PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

AMKr3 17.92 MHz|
-0.83 dB

Ref Lvl Offset 18.20 dB
Ref Level 10.00 dBm
X2

ALt N e

“\m‘*"m—m— ARG

#Video BW 300 kHz Span 40.00 MHz|

Sweep 3.87 ms (1001 pts)

Function Function Width Function Value

AT 17.92 MHz (&) -0.827:

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

Coupling: DC
Align: Auto

Ref Lvl Offset 18.27 dB
Ref Level 10.00 dBm

Scale/Div 10 dB

[T w————

Center 2.47250 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
N

AT 1 i

N 1 f 247, z

47,76 MHzZ (&)

#Atten: 30 dB #Avg Type: Po
Avg|Hold: 100/100

Trig: Froe Run

Gate: Off
IF Gain: Low
Sig Track: Off

AMKr3 17.76 MHz|
1.01 dB|

2 Al

LKA A

#Video BW 300 kHz Span 40.00 MHz|

Sweep 3.87 ms (1001 pts)

Function Function Width Function Value
-17.33 dBm
-11.44 dBm

1.008 dB

Freq Offset
0 Hz

X Axis Scale

Signal Track
(Span Zoom)

Frequency v

Center Frequency Settings
1500000 GHz
Span

40.0000000 MHz

Swept Span
Zero Span

1500000 GHz
Stop Freq

1500000 GHz
[ AUTO TUNE l

CF Step
4.000000 MHz
Auto

v

Settings

Span

40.0000000 MHz
Swept Span
Zero Span

Full Span

4.000000 MHz

Auto
Man

(Span Zoom)
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A TUVRheinland®

2.4GHz SDR, 40MHz BW

TestMode Antenna Channel DTS BW[MHZz] FL[MHZ] FH[MHz] Limit{MHz] Verdict
2422.5 36.000 2404.500 2440.500 0.5 PASS
40M-MIMO Antl 2437.5 35.600 2419.820 2455.420 0.5 PASS
2452.5 35.920 2434.500 2470.420 0.5 PASS

Spectrum Analyzer 1
Swept SA
KEYSIGHT [nput RF

Coupling: DC
L > lign: Auto

Scale/Div 10 dB

A g A R

Center 2.42250 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale
N 1 f

N 1 f
AT 1 i

KEYSIGHT Input RF

Coupling: DC
L > lign: Auto

Scale/Div 10 dB

Center 2.43750 GHz
#Res BW 100 kHz

5 Marker Table v

Mode  Trace
N
N
AT

Scale

Coupling: DC
Align: Auto

Scale/Div 10 dB

A
el

(B)

40M-MIMO_Antl 2422.5

+

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

#Atten. 30 dB PNO: Fast
Gater Off 0 100
IF Gain. Low Trig: Free Run

Sig Track: Off

Ref Lvl Offset 18.30 dB
Ref Level 10.00 dBm

#Video BW 300 kHz

Sweep 7.

Y Function
9.596 dBm
Hz, 655 dBm
36.00 MHz (A) 4.426dB

Function Width

1

40M-MIMO_Antl 2437.5

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

#Atten: 40 dB PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 18.30 dB
Ref Level 30.00 dBm

ey PR Al

#Video BW 300 kHz

Sweep 7.67 ms (1001 pts)

Function Function Width

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

#Atten: 30 dB #Avg Type: Po
Avg|Hold: 100/100

Trig: Froe Run

Gate: Off

IF Gain Low

Sig Track. Off
3

Ref Lvl Offset 18.20 dB. AMkKr3

Ref Level 10.00 dBm

9
RPN P —

Function Value

Function Value

>

Frequency

Span
80.0000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2500000 GHz

Span 80.00 MHz|
67 ms (1001 pts)

Freq Offset
0 Hz
X Axis Scale

Signal Track
(Span Zoom)

Frequency v

Center Frequency
7500000 GHz
Span

80.0000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
7600000 GHz

Settings

Stop Freq
7500000 GHz

[ AUTO TUNE

Span 80.00 MHz|

CF Step

8.000000 MHz
Auto

v

Settings

Span
80.0000000 MHz

Swept Span
Zero Span

35.92 MHz
1.42 dB|

L1 -11,19 Full Span

Center 2.45250 GHz
#Res BW 100 kHz

5 Marker Table

Mode Trace
N
N
AT

v

Scale

#Video BW 300 kHz

Y Function
-10.05 dBm

186 dBm

1.419dB

Function Width

T ST W e Y ST e et

Span 80.00 MHz|
Sweep 7.67 ms (1001 pts)

Function Value

8.000000 MHz

Auto
Man

(Span Zoom)
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Appendix A.3: Test Results of 99% Bandwidth

2.4GHz SDR, 1.4MHz BW

TestMode Antenna Channel OCB [MHZz] FL[MHZ] FH[MHz] Limit{MHz] Verdict
2409.5 1.1790 2408.9177 2410.0967 PASS
1.4M-MIMO Antl 2435.5 1.1879 2434.9209 2436.1088 PASS
2463.5 1.1814 2462.9200 2464.1014 PASS

Input Z: 50 O
Corr CCor

Freq Refl_ Int (S)

Scale/Div 10.0 dB

ICenter 2.409500 GHz
#Res BW 30.000 kHz

2 Metrics

Occupled Bandwidth
1.1790 MHz

Transmit Freq Emor
x dB Bandwidth

Mar 21
10:44:

goca?

Input Z: 50 O
Corr CCor

KEYSIGHT nput RF
ing. DC
>~ Align Auto

1 Graph
Scale/Div 10.0 dB

Center 2.435500 GHz
#Res BW 30.000 kHz

2 Metrics
Occupled Bandwidth
1.18

Transmit Freq Error
x dB Bandwidth

1 Graph
Scale/Div 10.0 dB

Center 2.463500 GHz
#Res BW 30.000 kHz

2 Matrics

Occupled Bandwidth
1.1814 MHz

Transmit Freq Error
x dB Bandwidth

Freq Ref Int (S)

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

1.4AM-MIMO_Ant1 2409.5

Aften” 40 dB

ﬁ Frequency v

Center Freq 2 408500000 GHz
Avg|Hold: 100/100

Radio Std. None

Ref Lvl Offset 18.34 dB Mk
Ref Value 30.00 dBm

#Video BW 91.000 kHz

Total Power

of OBW Power
xdB

Trig: Free Run
Gate: Off
#IF Gain Low

Aften” 40 dB

Ref Lvi Offset 18.30 dB
Ref Value 30.00 dBm

#Video BW 91.000 kHz

Total Power

of OBW Power
xdB

Aften” 40 dB

#F Gain: Low

Ref Lvi Offset 18.24 dB
Ref Value 30.00 dBm

#Video BW 91.000 kHz

Total Power

xdl

r1 2.409889

Sweep 3.00 ms (1001 pts)

Frequency

Center Freq 2 435500000 GHz
Avg|Hold. 100/100
Radio Std: None

Sweep 3.00 ms (1001 pts)

29.4 dBm

Frequency
Center Freq: 2 463500000 GHz

Avg|Hold: 100/100
Radio Std: None

Mkr1

P
Sweep 3.00 ms (1001 pts)

of OBW Power
B
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2.4GHz SDR, 1.4MHz BW CA mode

TestMode Antenna Channel OCB [MHZz] FL[MHZ] FH[MHz] Limit{MHz] Verdict
1 AMCA 2411.12 1.1842 2410.5388 2411.7230 PASS
MIMO i Antl 2437.12 1.1970 2436.5385 2437.7355 PASS
2465.12 1.1870 2464.5412 2465.7282 PASS

Input Z: 50 Q
Corr CCorr

Freq Ref. Int (S)

Center 2.411120 GHz
#Res BW 30.000 kHz

2 Metrics

Occupled Bandwidth
1.1842 MHz

Transmit Freq Error
x dB Bandwidth

10.

Mar 21, 2023
10:58:59 AM

o W?

Spectrum Analyzer 1 +
Input Z: 50 Q
Corr CCorr
Freq Ref. Int (S)

KEYSIGHT fnput R~
Goupling: DG
= Align: Auto

Center 2.437120 GHz
#Res BW 30.000 kHz

2 Metrics

Occupled Bandwidth
1.1970 MHz

Transmit Freq Error
x dB Bandwidth

Mar 21, 2023
11:01:07 AM

o |[?

Spectrum Analyzer 1
| Occupied BW

KEYSIGHT nput RE

Coupling: DG
RL > Align: Auto

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

1 Graph
Scale/Div 10.0 dB

Center 2.465120 GHz
#Res BW 30.000 kHz

2 Metrics

Occupled Bandwidth
1.1870 MHz

Transmit Freq Error
x dB Bandwidth

Mar 21, 2023
11:03:02 AM

o m[?

Hz
1.830 MHz

17.002 kHz
1.930 MHz

Atten. 40 dB Trig: Free Run
Gate: Off

Gate:
#IF Gain. Low

Ref Lvl Offset 18.34 dB
Ref Value 30.00 dBm

#Video BW 91.000 kHz

Total Power

xdB

Atten. 40 dB

Gate:
#IF Gain. Low

Ref Lvl Offset 18.30 dB
Ref Value 30.00 dBm

#Video BW 91.000 kHz

Total Power

x dB

1.4AMCA-MIMO_Antl 2465.12

Atten: 40 dB Free Run

i
Gate: Off
#IF Gain’ Low

Ref Lvl Offset 18.24 dB
Ref Value 30.00 dBm

#Video BW 91.000 kHz

Total Power

% of OBW Power

x dB

1.4MCA-MIMO_Antl 2411.12

% of OBW Power

1.4MCA-MIMO_Antl 2437.12

% of OBW Power

Frequency

Center Freq; 2411120000 GHz
Avg|Hold: 100/100
Radio Std: None

Center Frequency
1120000 GHz

Mkr1 2.411512000 GHz

280.000 kHz

Auto
Man

Span 2.8 MHz|
Sweep 3.00 ms (1001 pts)

i

Frequency v

Center Freq; 2437120000 GHz
Avg|Hold: 100/100
Radio Std: None

Center Frequency Settings

Span 2.8 MHz|
Sweep 3.00 ms (1001 pts)

29.7 dBm

00 %
00 dB

=15

Frequency

Center Frequency
000 GHz

Span

2.8000 MHz

280.000 kHz

Auto
Man

Center Freq: 2 465120000 GHz
Avg|Hold: 100/100
Radio Std: None

Settings

Mkr1 2.465517600 GHz|

Span 2.8 MHz|
Sweep 3.00 ms (1001 pts)

29.3 dBm

00 %
00 dB
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2.4GHz SDR, 3MHz BW

TestMode Antenna Channel OCB [MHZz] FL[MHZ] FH[MHz] Limit{MHz] Verdict
2410.5 2.2414 2409.3837 2411.6251 PASS

3M-MIMO Antl 2434.5 2.2538 2433.3835 2435.6373 PASS
2461.5 2.2374 2460.3845 2462.6219 PASS

3M-MIMO_Antl 2410.5

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

Atten. 40 dB Trig: Free Run Center Freq. 2.410500000 GHz
Gate: Off Avg|Hold: 100/100

Radio Std. None

Gate: Center Frequency Settings
#IF Gain: Low

Center 2.410500 GHz
#Res BW 62.000 kHz

2 Metrics

Occupled Bandwidth
2.2414 MHz

Transmit Freq Error
x dB Bandwidth

KEYSIGHT fnput R~
Goupling: DG
= Align: Auto

Center 2.434500 GHz
#Res BW 62.000 kHz

2 Metrics

Occupled Bandwidth
2.2538 MHz

Transmit Freq Error
x dB Bandwidth

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

Ref Lvl Offset 18.34 dB
Ref Value 30.00 dBm

#Video BW 200.00 kHz

Total Power

% of OBW Powel
x dB

Atten. 40 dB

Gate:
#IF Gain. Low

Ref Lvl Offset 18.30 dB
Ref Value 30.00 dBm

#Video BW 200.00 kHz

Total Power

10.415 kHz
3.040 MHz x dB

Mar 21, 2023
t) (‘:l - ? 1;’38:35AM >

Spectrum Analyzer 1 +
(Occupied BW

KEYSIGHT lnput RF

AU e e o

1 Graph

Scale/Div 10.0 dB

n—ys

Center 2.461500 GHz
#Res BW 62.000 kHz

2 Metrics

Occupled Bandwidth
2.2374 MHz

Transmit Freq Error
x dB Bandwidth

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

3M-MIMO_Antl

Atten: 40 dB rig Free Run
Gate: Off
#IF Gain’ Low

Ref Lvl Offset 18.20 dB
Ref Value 30.00 dBm

L ]

#Video BW 200.00 kHz

Total Power

3.192 kHz % of OBW Power
3.113 MHz x dB

Mar 21, 2023
t) (‘:l - ? 1;’40:35AM >

3M-MIMO_Antl 2434.5

Mkr1 2.410074000 GHz|

600.000 kHz
Auto

Sweep 1.53 ms (1001 pts)

32.0dBm
r

i

Frequency v
Center Freq: 2434500000 GHz
Avg|Hold: 100/100

Center Frequency Settings
Radio Std: None 34500000 GHz

Span
Mkr1 2.434068000 GHz| 00 MHz

600.000 kHz

Auto
Man

Sweep 1.53 ms (1001 pts)

31.8dBm

% of OBW Power 00 %

2461.5

Frequency
Center Freq: 2461500000 GHz
Avg|Hold: 100/100

Center Frequency Settings
Radio Std: None 00000 GHz
Span
Mkr1 2.461068000 GHz|
19.11 dBm

CF Step

600.000 kHz

Auto
Man

Span 6 MHz
Sweep 1.53 ms (1001 pts)

31.8dBm

00 %
00 dB
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2.4GHz SDR, 3MHz BW CA mode

TestMode Antenna Channel OCB [MHZz] FL[MHZ] FH[MHz] Limit{MHz] Verdict
3MCA 2413.2 2.2293 2412.0991 2414.3284 PASS
MIM O- Antl 2437.2 2.2447 2436.0931 2438.3378 PASS
2464.2 2.2399 2463.0904 2465.3303 PASS

Spectrum Analyzer 1
| Occupied BW

+

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

Scale/Div 10.0 dB

Center 2.413200 GHz
#Res BW 62.000 kHz

2 Metrics

Occupled Bandwidth
2.2293 MHz

Transmit Freq Error
x dB Bandwidth

o W?

KEYSIGHT fnput R~
Goupling: DG
= align: Auto

Center 2.437200 GHz
#Res BW 62.000 kHz

2 Metrics

Occupled Bandwidth
2.2447 MHz

Transmit Freq Error
x dB Bandwidth

KEYSIGHT :[H)m" RF e
Coupling: DG

RL = Align: Auto

1 Graph

Scale/Div 10.0 dB

Center 2.464200 GHz
#Res BW 62.000 kHz

2 Metrics

Occupled Bandwidth
2.2399 MHz

Transmit Freq Error
x dB Bandwidth

o m[?

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

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

Atten. 40 dB Trig: Free Run
Gate: Off

Gate:
#IF Gain. Low

Ref Lvl Offset 18.30 dB
Ref Value 30.00 dBm

#Video BW 200.00 kHz

Total Power

% of OBW Power

xdB

Mar 21, 2023
10:18:17 AM

Atten. 40 dB
Gate:
#IF Gain. Low

Ref Lvl Offset 18.30 dB
Ref Value 30.00 dBm

#Video BW 200.00 kHz

Total Power
kHz

3.121 MHz x dB

3MCA-MIMO_Antl 2464.2

Atten: 40 dB rig Free Run
Gate: Off
#IF Gain’ Low

Ref Lvl Offset 18.24 dB
Ref Value 30.00 dBm

#Video BW 200.00 kHz

Total Power

10.

Hz
3.119 MHz x dB

Mar 21, 2023
10:23:41 AM

3SMCA-MIMO_Antl 2413.2

3SMCA-MIMO_Antl 2437.2

% of OBW Power

% of OBW Power

Frequency

Center Freq; 2413200000 GHz
Avg|Hold: 100/100
Radio Std: None

Center Frequency
3200000 GHz

Settings
Mkr1 2.412756000 GHz|

600.000 kHz

Auto
Man

Span 6 MHz|
Sweep 1.53 ms (1001 pts)

2

Frequency

Center Freq; 2437200000 GHz
Avg|Hold: 100/100
Radio Std: None

Center Frequency
7200000 GHz

Mkr1 2.436780000 GHz|
19.40 dBm

600.000 kHz

Auto

Man

R e
ey

Span 6 MHz|
Sweep 1.53 ms (1001 pts)

Frequency

Center Frequency
000 GHz

Span

6.0000 MHz

CF Step

600.000 kHz

Auto
Man

Center Freq: 2464200000 GHz
Avg|Hold: 100/100
Radio Std: None

Settings

Mkr1 2.463774000 GHz|
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