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3000 — 8000MHz

ww Keysight Spectrum Analyzer - Swept SA =0 =R
i [ RF [s0e ac | [ [ SENSE:INT] [ A\ALIGN OFF [08:54:41 AM 1ul 03, 2021
[Center Freq 5.500000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast o 1rig: FreeRun TYPE| M ARAARAMA
IFGain:High #Atten: 0 dB DET|P MNNNN
Ref Offset05 dB Mkr1 5.162 375 GHZ Auto Tune
1L%gBl'div Ref -19.50 dBm -74.35 dBm
Center Freq
=295 5.500000000 GHz
3.5
StartFreq
DL1 -46.99 dBmfl
495 3.000000000 GHz|
e Stop Freq
8.000000000 GHz
8.5 1
795 CF Step
500.000000 MHz
Auto Man
8.5
Freq Offset
8.5
0Hz
110
Scale Type
Start 3.000 GHz Stop 8.000 GHz||-°¢9 Lin
Res BW 1.0 MHz #EW 1.0 MHz Sweep (#Swp) 10.67 ms (40001 pts
MSG STATUS
8000 — 12750MHz
= Keysight Spectrum Analyzer - Swept SA [= ] & ==
xi | RF [soe ac | | [ SENSE:INT] [ ANALIGN OFF 08:55:03 AM Jul 03, 2021
[Center Freq 10.375000000 GH= Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast o0 Trig: Free Run TYPE|M
IFGain:High #Atten: 0 dB DET|P NNNNN
W Mkr1 12.071 46 GHzZ Auto Tune
19 dBidiv Ref -19.50 dBm -74.12 dBm
Center Freq
B5 10.375000000 GHz
385
StartFreq
DL1 -46 99 dBm
195 8.000000000 GHz
= Stop Freq
12.750000000 GHz
695 1
75 CF Step
475.000000 MHz
Auto Man
88.5
%5 Freq Offset
’ 0 Hz|
110
Scale Type
Start 8.000 GHz Stop 12.750 GHz||-°9 Lin
Res BW 1.0 MHz #/BW 1.0 MHz Sweep (#Swp) 8.000 ms (40001 pts
MSG STATUS
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Product :  Dash cam
Test Item . Receiver Spurious Emissions
Test Mode : Mode 2: Receiver (802.11ac40 15Mbps) 2422MHz
Frequency Range Reading Value Limit
(MHz) (dBm) (dBm)
30-1000 -87.37 -54 (4nW)
1000 — 3000 -71.71 -47 (20nW)
3000 — 8000 -73.63 -47 (20nW)
8000 — 12750 -73.94 -47 (20nW)
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30-1000MHz
. Keysight Spectrum Analyzer - Swept SA === ==
| | R [s02 Ac | [ [ senseant] | ANALIGN OFF  [09:02:0 AM Jul03, 2021 .
[Center Freq 515.000000 MHz | Avg Type: Log-Pwr TRACE[1 23456 Frequency
PNO: Fast G Trig: Free Run TYPE|M
IFGain:High #Atten: 0 dB DET|P NNNNN
Ref Offset 0.5 dB Mkr1 785.897 MHZ Auto Tune
19 dBidiv Ref -19.50 dBm -87.37 dBm
Center Freq

-295

-39.5

-49.5

CL1-53.95 dBm )

-69.5

-69.5

110

515.000000 MHz

StartFreq
30.000000 MHz

Stop Freq
1.000000000 GHz

CF Step
97.000000 MHz
Auto Man

Freq Offset
0 Hz|

Start 0.0300 GHz
Res BW 100 kHz

#VBW 100 kHz

Stop 1.0000 GHz

Scale Type

Log Lin

Sweep (#Swp) 117.3 ms (40001 pts

MSG

STATUS

1000 — 3000MHz

' Keysight Spectrum Analyzer - Swept SA

=S

xi [ R [soo aAc |

SENSE:INT|

‘ /\ALIGN OFF 09:02:29 AM Jul 03, 2021

[Center Freq 2.000000000 GHz

PNO: Fast (0 11ig: Free Run
IFGain:High

#Atten: 0 dB

TRACE[1 23456
TYPE| M ARAPAAF
DETIP NNNNN

Avg Type: Log-Pwr

Ref Offset 0.5 dB

10 dBidiv. =~ Refl -19.50 dBm
Log

Mkr1 2.522 15 GHz
-71.71 dBm

Frequency

Auto Tune

Center Freq

-85 2.000000000 GHz
-39.5
StartFreq
DL1 -46.99 dBm|
495 1.000000000 GHz
s Stop Freq
3.000000000 GHz
CF Step
200.000000 MHz
[Auto Man
-83.5
Freq Offset
-099.5
0 Hz|
-110
Scale Type
Start 1.000 GHz Log Lin|

Res BW 1.0 MHz

#VBW 1.0 MHz

Stop 3.000 GHz
Sweep (#Swp) 2.667 ms (40001 pts

MSG

STATUS
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3000 — 8000MHz

s Keysight Spectrum Analyzer - Swept SA [= ] & ==
X | RF [soe ac | | [ SENSE:INT] [ ANALIGN OFF 09:02:52 AM Jul 03, 2021 1
[Center Freq 5.500000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast o0 Trig: Free Run TYPE|MAARAAAARAY-
IFGain:High #Atten: 0 dB DET|P NNNNN
Ref Offset 05 dB Mkr1 5.531 250 GHzZ Auto Tune
19 dBidiv Ref -19.50 dBm -73.63 dBm
Center Freq
B5 5.500000000 GHz
395
StartFreq
DL1 -46.99 dBm
495 3.000000000 GHz
s Stop Freq
8.000000000 GHz
695 1
795 CF Step
500.000000 MHz|
[Auto Man
-89.5
Freq Offset
-98.5
0 Hz|
110
Scale Type
Start 3.000 GHz Stop 8.000 GHz||-°9 Lin
Res BW 1.0 MHz #/BW 1.0 MHz Sweep (#Swp) 10.67 ms (40001 pts
MSG STATUS
8000 — 12750MHz
= Keysight Spectrum Analyzer - Swept SA [= ] & ==
| RF [soe ac | | [ SENSE:INT] [ ANALIGN OFF 09:03:14 AM Jul 03, 2021
[Center Freq 10.375000000 GH= | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast o0 Trig: Free Run TYPE|M
IFGain:High #Atten: 0 dB DET|P NNNNN
W Mkr1 12.719 60 GHzZ Auto Tune
19 dBidiv Ref -19.50 dBm -73.94 dBm
Center Freq
B5 10.375000000 GHz
395
StartFreq
DL1 -46 99 dBm
195 8.000000000 GHz
= Stop Freq
12.750000000 GHz
-68.5
795 CF Step
475.000000 MHz|
[Auto Man
-89.5
Freq Offset
-98.5
0 Hz|
110
Scale Type
Start 8.000 GHz Stop 12.750 GHz||-°9 Lin
Res BW 1.0 MHz #/BW 1.0 MHz Sweep (#Swp) 8.000 ms (40001 pts

MSG STATUS
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Product : Dash cam
Test Item :  Receiver Spurious Emissions
Test Mode . Mode 2: Receiver (802.11ac40 15Mbps) 2437MHz
Frequency Range Reading Value Limit
(MHz) (dBm) (dBm)
30-1000 -87.5 -54 (4nW)
1000 - 3000 -65.41 -47 (20nW)
3000 — 8000 -74.51 -47 (20nW)
8000 — 12750 -73.32 -47 (20nW)
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30-1000MHz
' Keysight Spectrum Analyzer - Swept SA ==
X | RE [s09  ac | [ [ sENSE:INT] [ A\ALIGN OFF [09:11:42 aM Jul03, 2021 ]
[Center Freq 515.000000 MHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast G Trig: Free Run TYPE| M ¥AAAFRARAA
IFGain:High #Atten: 0 dB DET|P NNNNN
Ref Offset05 dB Mkr1 649.854 MHZ Auto Tune
19 dBidiv Ref -19.50 dBm -87.50 dBm
Center Freq
295 515.000000 MHz
395
StartFreq
195 30.000000 MHz
CL1-53.95 dBm )
e Stop Freq
1.000000000 GHz
59.5
795 CF Step
1 97.000000 MHz
Auto Man
89.5
w5 Freq Offset
o 0Hz
110
Scale Type
Start 0.0300 GHz Stop 1.0000 GHz Log Lin
Res BW 100 kHz #VBW 100 kHz Sweep (#Swp) 117.3 ms (40001 pts
MSG STATUS
1000 — 3000MHz
s Keysight Spectrum Analyzer - Swept SA EE =
xi RF [s00 ac | | | SENSE:INT] | MNALIGN OFF [09:12:04 AM Jul03, 2021
[Center Freq 2.000000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO:Fast G 1rig: FreeRun TYPE| M WA
IFGain:High #Atten: 0 dB DETIP NNNNN
W — Mkri1 2.522 15 GHz Auto Tune
1L%gB.ldiv Ref -19.50 dBm -65.41 dBm
Center Freq
295 2.000000000 GHz
3.5
StartFreq
DL -45.99 dBm|
495 1.000000000 GHz|
Stop Freq

3.000000000 GHz|

CF Step
200.000000 MHz
Auto Man

895
Freq Offset

995
O0Hz

10
Scale Type
Start 1.000 GHz Stop 3.000 GHz||-°9 Lin

Res BW 1.0 MHz #VBW 1.0 MHz Sweep (#Swp) 2.667 ms (40001 pts
\ MSG STATUS
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3000 — 8000MHz

s Keysight Spectrum Analyzer - Swept SA [= ] & ==
X | RF [soe ac | | [ SENSE:INT] [ ANALIGN OFF 09:12:27 AM Jul 03, 2021 1
[Center Freq 5.500000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast o0 Trig: Free Run TYPE|MAARAAAARAY-
IFGain:High #Atten: 0 dB DET|P NNNNN
Ref Offset 05 dB Mkr1 7.050 750 GHzZ Auto Tune
19 dBidiv Ref -19.50 dBm -74.51 dBm
Center Freq
B5 5.500000000 GHz
395
StartFreq
DL1 -46.99 dBm
495 3.000000000 GHz
s Stop Freq
8.000000000 GHz
695 1
795 CF Step
500.000000 MHz|
[Auto Man
-89.5
. Freq Offset
’ 0 Hz|
110
Scale Type
Start 3.000 GHz Stop 8.000 GHz||-°9 Lin
Res BW 1.0 MHz #/BW 1.0 MHz Sweep (#Swp) 10.67 ms (40001 pts
MSG STATUS
8000 — 12750MHz
s Keysight Spectrum Analyzer - Swept SA = =R
i [ RF [s0e ac | [ [ SENSE:INT] [ A\ALIGN OFF [09:12:49 AM 1ul 03, 2021 F
[Center Freq 10.375000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO:Fast G 1rig: FreeRun TYPE| M ARAARAMA
IFGain:High #Atten: 0 dB DET|P NNNNN
Bt T Mkr1 12.728 86 GHZ Auto Tune
1L%gBl'div Ref -19.50 dBm -73.32 dBm
CenterFreq
Bs 10.375000000 GHz
-39.5
StartFreq
DL1 -46.99 dBmfl
195 8.000000000 GHz|
e Stop Freq
12.760000000 GHz
69.5
795 CF Step
475.000000 MHz|
Auto Man
-89.5
Freq Offset
-99.5
0Hz
10
Scale Type
Start 8.000 GHz Stop 12.750 GHz||-°9 Lin
Res BW 1.0 MHz #VBW 1.0 MHz Sweep (#Swp) 8.000 ms (40001 pts
MSG STATUS
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Product
Test Item
Test Mode

Dash cam

Receiver Spurious Emissions

Mode 2: Receiver (802.11ac40 15Mbps) 2462MHz

D DEKRA

Frequency Range Reading Value Limit

(MHz) (dBm) (dBm)
30-1000 -87.89 -54 (4nW)
1000 — 3000 -63.44 -47 (20nW)
3000 — 8000 -74.3 -47 (20nW)
8000 — 12750 -73.83 -47 (20nW)
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30-1000MHz
. Keysight Spectrum Analyzer - Swept SA === ==
| | R [s02 Ac | [ [ senseant] [ ANALIGN OFF  [09:19:52 AM Jul03, 2021 .
[Center Freq 515.000000 MHz | Avg Type: Log-Pwr TRACE[1 23456 Frequency
PNO: Fast G Trig: Free Run TYPE|M
IFGain:High #Atten: 0 dB DET|P NNNNN
Ref Offset 0.5 dB Mkr1 956.714 MHZ Auto Tune
19 dBidiv Ref -19.50 dBm -87.89 dBm
Center Freq

-295

-39.5

-49.5

CL1-53.95 dBm )

-69.5

-69.5

110

515.000000 MHz

StartFreq
30.000000 MHz

Stop Freq
1.000000000 GHz

CF Step
97.000000 MHz
Auto Man

Freq Offset
0 Hz|

Start 0.0300 GHz
Res BW 100 kHz

Stop 1.0000 GHz
#VBW 100 kHz

Scale Type

Log Lin

Sweep (#Swp) 117.3 ms (40001 pts

MSG

STATUS

1000 — 3000MHz

— Keysight Spectrum Analyz

er - Swept SA

=S

X | RE

500 A SE: T\ ALIGH :20: X
| 50 C | [ [ SENSE:INT| [ Macn oFF 09:20:13 AM Jul 03, 2021

[Center Freq 2.000000000 GHz

Avg Type: Log-Pwr TRACE[1 23456

TYPE|M

r 7| Trig: Free Run AR
PNO: Fast () d DET|P NNNNN

IFGain:High #Atten: 0 dB

Ref Offs
10 dBidiv
Log

Ref -19.30 dBm

Mkr1 2.536 60 GHz

et05 dB -63.44 dBm

Frequency

Auto Tune

-295

-39.5

DL1 -46.99 dBm

-49.5

-B9.5

-99.5

Center Freq
2.000000000 GHz|

StartFreq
1.000000000 GHz

Stop Freq
3.000000000 GHz|

CF Step
200.000000 MHz
Auto Man

Freq Offset
0 Hz|

-110

Start 1.000 GHz
Res BW 1.0 MHz

Stop 3.000 GHz

#/BW 1.0 MHz Sweep (#Swp) 2.667 ms (40001 pts

Scale Type

Log Lin

MSG

STATUS
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3000 — 8000MHz

s Keysight Spectrum Analyzer - Swept SA [= ] & ==
X | RF [soe ac | | [ SENSE:INT] [ ANALIGN OFF 09:20:36 AM Jul 03, 2021 1
[Center Freq 5.500000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast o0 Trig: Free Run TYPE|MAARAAAARAY-
IFGain:High #Atten: 0 dB DET|P NNNNN
Auto Tune|
Ref Offset 05 dB Mkr1 6.014 000 GHZ
19 dBidiv Ref -19.50 dBm -74.30 dBm
Center Freq
B5 5.500000000 GHz
395
StartFreq
DL1 -46.99 dBm
495 3.000000000 GHz
s Stop Freq
8.000000000 GHz
-68.5 1
795 CF Step
500.000000 MHz|
[Auto Man
-89.5
. Freq Offset
’ 0 Hz|
110
Scale Type
Start 3.000 GHz Stop 8.000 GHz||-°9 Lin
Res BW 1.0 MHz #/BW 1.0 MHz Sweep (#Swp) 10.67 ms (40001 pts
MSG STATUS
8000 — 12750MHz
= Keysight Spectrum Analyzer - Swept SA [= ] & ==
| RF [soe ac | | [ SENSE:INT] [ ANALIGN OFF 09:20:59 AM Jul 03, 2021
[Center Freq 10.375000000 GH= | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast o0 Trig: Free Run TYPE|M
IFGain:High #Atten: 0 dB DET|P NNNNN
Auto Tune|
Ref Offset 0.5 dB Mkr1 12.648 47 GHz
19 dBidiv Ref -19.50 dBm -73.83 dBm
Center Freq
B5 10.375000000 GHz
395
StartFreq
DL1 -46 99 dBm
195 8.000000000 GHz
= Stop Freq
12.750000000 GHz
-68.5 N
785 CF Step
475.000000 MHz|
[Auto Man
-89.5
Freq Offset
-98.5
0 Hz|
110
Scale Type
Start 8.000 GHz Stop 12.750 GHz||-°9 Lin
Res BW 1.0 MHz #/BW 1.0 MHz Sweep (#Swp) 8.000 ms (40001 pts
MSG STATUS
Test Result PASS
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8. Carrier Sensing

8.1. Test Setup

Spectrum

Access Point Analyzer

Directional

EUT Coupler

8.2. Test Procedure

(a) Link EUT and Access Point to Directional Coupler input port.

Signal

Generator

(b) Link Signal Generator and Spectrum Analyzer to test port and output port in the Directional Coupler

separately.

(c) A positive Peak Detector function in Spectrum Analyzer must be used.

(d) Set the Span to Zero.

(e) Press the Signal Generator on and it will output the Carrier Signal. When the Link breaks off, wait a minute

and press the Signal Generator off. After a while, reset the Link and done the test.

8.3. Limits

Stop transmission while Carrier detecting.
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84. Test Result of Carrier Sensing

Product . Dash cam
Test Item :  Carrier Sensing
Test Mode . Mode 1: Transmitter (802.11ac40 15Mbps) (2422MHz)
E Keysight Spectrum Analyzer - Swept SA = =
RL | RF [s09 ac | [ | SENSE:INT] | ALIGN AUTO  [01:42:46 PMAug 20, 2020
ICenter Freq 2.422000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 Frequency
PNO: Fast —»— 1rig: Free Run TYPE| WWARARRAAA
IFGain:Low #Atten: 30 dB DET|NNNNNN
Auto Tune
Ref Offset 0.5 dB Mkr19.152 s
EggBidiv Ref 20.50 dBm -45.61 dBm
Center Freq|
05 2.422000000 GHz
StartFreq|
2.422000000 GHz
Stop Freq||
2.422000000 GHz
CF Step
1.000000 MHz|
Auto Man
Freq Offset
0 Hz|

Center 2.422000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 15.00 s (1001 pts)
MSG STATUS

Signal Generator Power Level (dBm)=22.79 + G — 20log (F)
G: Antenna Gain
F: operation frequency

Power level=22.79 + 0.10 — 20log (2422MHz)= -44.79
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D DEKRA

Product Dash cam
Test Item Carrier Sensing
Test Mode

Mode 1: Transmitter (802.11ac40 15Mbps) (2437MHz)

E Keysight Spectrum Analyzer - Swept SA = =
RL | RF [s00 ac | [ | SENSE:INT] | ALIGN AUTO  [01:45:33 PM Aug 20, 2020
|[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE[1234 5 6 Frequency
PNO: Fast —»— 1rig: Free Run TYPE| WARAARARA
IFGain:Low #Atten: 30 dB DET|NNNNNN
Auto Tune
Ref Offset 0.5 dB Mkr19.002 s
Jodeidiv__Ref 20.50 dBm -45.34 dBm
Center Freq||
105 2.437000000 GHz
0,500
StartFreq||
9.50 2.437000000 GHz
8 Stop Freq||
2.437000000 GHz
295
CF Step
8 ! 1.000000 MHz
Auto Man
49,5
Freq Offset
535
0 Hz|
e S.G signal
|
|
Center 2.437000000 GHz Span 0 Hz 1
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 15.00 s (1001 pts) |
MSG STATUS

Signal Generator Power Level (dBm)=22.79 + G — 20log (F)

G: Antenna Gain
F: operation frequency

Power lever=22.79 + 0.10 — 20log (2437MHz)= -44.85
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Product :  Dash cam
Test Item :  Carrier Sensing
Test Mode : Mode 1: Transmitter (802.11ac40 15Mbps) (2462MHz)
B Keysight Spectrum Analyzer - Swept SA (===
RL | RF [soe ac | [ | SENSE:INT] [ ALIGN AUTO  [01:48:40 PMAug 20,2020
Center Freq 2.462000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast —— Trig: Free Run TYPE| WARRARAAAR-
IFGain:Low #Atten: 30 dB DET|NNNNNN
Auto Tune|
Ref Offset 0.5 dB Mkr17.892 s
19 dBidiv Ref 20.50 dBm -45.41 dBm
Center Freq|
105 2.462000000 GHz
0,500 +—i—{} 1
StartFreq||

2.462000000 GHz|

Stop Freq
2.462000000 GHz|

CF Step
1.000000 MHz|
Auto Man

Freq Offset,
0 Hz

Center 2.462000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 15.00 s (1001 pts)

MSG STATUS

Signal Generator Power Level (dBm)=22.79 + G — 20log (F)
G: Antenna Gain
F: operation frequency

Power lever=22.79 + 0.10 — 20log (2462MHz)= -44.94
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9. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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