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SGS North America Inc. Connectivity & Products

UNII2a:

Low Channel — 802.11a NOHT, (5260MHz)

Input Z: 50 Q

NFE: Adaplive

1 Spectrum

Scale/Div 10 dB

Center 5.26000 GHz
#Res BW 1.0 MHz

5 Marker Table v

Mode Trace Scale
N 1 f

f50~M?

Pri
W Path: Standard IF Gain: Low
Sig Track: OFf

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

2 X

#Video BW 3.0 MHz

Function

Feb 26, 2024
3:41:09 PM

combined (both chains

#Avg Type: Power (RMS|T| 1
Trig: Free Run

‘Span 50.00 MHz|
Sweep 1.00 ms (1001 pts)

Function Width Function Value

Mid Channel — 802.11a NOHT, (5280MHz)

KEYSIGHT

1 Spectrum
Scale/Div 10 dB

Center 5.28000 GHz
#Res BW 1.0 MHz

5 Marker Table

Mode Trace Scale
N

5 m[?

Input Z: 50 #Atten: 10 dB
C mp: Off
VW Path: Standard IF Low
Sig Track: Off

PNO: Fast
Gate: Off

Freq Ref: Int (S)
INFE: Adaptive

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

41

#Video BW 3.0 MHz

Function

Feb 26, 2024
3:50:50 PM

combined (both chains

##vg Type: Power (RMS[1| »
Trig: Free Run

A
5.276 30 GHz
7.865 dBm

Mkr1

Span 50.00 MHz,
Sweep 1.00 ms (1001 pts)|

Function Width Function Value

12310 World Trade Drive Suite 106-107, San Diego, CA 92128

£ (858) 592-7100

WWW.SgS.com

Member of the SGS Group (SGS SA)



Test Report Number: 208726-2 Rev:1
Comma.ai, inc. / LightningHard SOM
Page: 372 of 396

High Channel —802.11a NOHT, (5320MHz)

Spectrum
Swept SA
R

1 Spectrum

Scale/Div 10 dB

Center 5.32000 GHz
#Res BW 1.0 MHz

5 Marker Table v
Mode Trace Scale
N i i

Center 5.26000 GHz
#Res BW 1.0 MHz

5 Marker Table A

Mode Trace Scale
) 1 f

g5~ ?

SGS North America Inc. Connectivity & Products

12310 World Trade Drive Suite 106-107, San Diego, CA 92128
\

KEYSIGHT Input RE
Coupling: DC

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

#Atlen: 10 dB PNO: Fast

Preamp: Off Gate: Off

W Path: Standard |F Gain: Low
Sig Track: Off

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

4

#Video BW 3.0 MHz

Function

InputZ- 50 0
Corr CCorr RCal
Freq Ref. Int (S)
NFE: Adaplive

#Atten: 10 dB PNO: Fast
Preamp: Off Gate: Off
uW Path: Standard IF Gain: Low
Sig Track: Off
Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Function
8.600 dBm

Feb 28, 2024

PM

combined (both chains

Function Width

Function Width

#Avg Type: Power (RMS[;
Trig: Free Run "

Span 50.00 MHz,
Sweep 1.00 ms (1001 pts)|

Function Value

#Avg Type Power (RMS]{|»
Trig: Free Run

Span 50.00 MHz,
Sweep 1.00 ms (1001 pts)

Function Value

23 [
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Mid Channel —802.11n20, (5280MHz)

Spectrum

Swept SA

KEYSIGHT Input RE

= Coupling
Align: C

1 Spectrum

Scale/Div 10 dB

Center 5.28000 GHz
#Res BW 1.0 MHz

5 Marker Table Al

Mode Trace Scale
1

Input Z: 50 0
Corr CCorr RCal
Freq Ref. Int (S
NFE: Adaplive

#Atten: 10 dB
Preamp: Off

combined (both chains

PNO: Fast
Gate. Off
BW Path: Standard IF Gain. Low

‘Avg Type: Power (RMS[|
Trig: Free Run -

Sig Track: Off

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

=

#Video BW 3.0 MHz

Function

Span 50.00 MHz|
Sweep 1.00 ms (1001 pts)|

Function Width Function Value

High Channel — 802.11n20, (5320MHz)

Spectrum Analyzer 1
Swept SA
KEYSIGHT Input RF

upling. DC

J +

1 Spectrum

Scale/Div 10 dB

Center 5.32000 GHz
#Res BW 1.0 MHz

5 Marker Table Al

Mode Trace Scale
N 1 f

o2

Connectivity & Products

Input Z: 50 0
Corr CCorr RCal
Freq Ret. Int (S)
NFE: Adaptive

#Atien. 10dB

PNO. Fast
Preamp: Off

Gate. Off
MW Path. Standard |F Gain. Low

Sig Track. Off

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

A

#Video BW 3.0 MHz

Function

12310 World Trade Drive Suite 106-107, San Diego, CA 92128

combined (both chains

Function Width

#hvg Type: Power (RMSE
Trg: Free Run

A
Mkr1 5.312 95 GHz|
7.994 dBm

Span 50.00 MHz|
Sweep 1.00 ms (1001 pts)

Function Value

t (858) 592-7100 WWW.SGS.Com
Member of the SGS Group (SGS SA)
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Low Channel — 802.11n40, (5270MHz)

Scale/Div 10 dB

ICenter 5.27000 GHz
#Res BW 1.0 MHz

5 Marker Table

Mode Trace
N i

oo & @

Hi

Spectrum Analyzer 1
Swept SA

Center 5.31000 GHz
#Res BW 1.0 MHz

5 Marker Table

Mode Trace
N 1

SGS North America Inc. Connectivity & Products

combined (both chains

Input Z 50 O #Atten: 10 dB PNO: Fast
CorrCCorrRCal  Preamp: Off Gate: Off
Freq Ref. Int (S)  pW Path: Standard IF Gain: Low
NFE: Adaptive Sig Track: Off

#Avg Type: Power (RMSE
Tng: Free Run

Ref Lvl Offset 27.20 dB Mkr1
Ref Level 20.00 dBm

4 1

#Video BW 3.0 MHz Span 100.0 MHz,
Sweep 1.00 ms (1001 pts)

Scale X B Function
f .27 dBm

Function Width Function Value

gh Channel — 802.11n40, (5310MHz)
combined (both chains
+

Input Z: 50 0 #Atten: 10 dB PNO: Fast
Corr CCorrRCal | Preamp. Off Gate: Off
FreqRef. Int(S)  pW Path: Standard IF Ga

NFE: Adaptive Sig Track: Off

#Avg Type: Power 1_RMS| 12
Trig: Free Run ™

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz Span 100.0 MHz|
Sweep 1.00 ms (1001 pts),

v

Function Width Function Value

Scale Function
i f

8, 2024
07 PM

12310 World Trade Drive Suite 106-107, San Diego, CA 92128

£ (858) 592-7100
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Low Channel — 802.11ac20, (5260MHz)
combined (both chains

#Alten 10 dB PNO: Fast

Preamp OF Gate: OFF

WW Path: Standard IF Gain: Low
Sig Track: Off

#Avg Type: Power (RM:
Trig: Free Run

Freq Ref. Int (S)
NFE: Adaptive

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

$1

Center 5.26000 GHz
#Res BW 1.0 MHz

#Video BW 3.0 MHz Span 50.00 MHz!

Sweep 1.00 ms (1001 pts),
5 Marker Table v

Mode Trace Scale
N 1 f

Function Function Width Function Value

Mid Channel — 802.11ac20, (5280MHz)
combined (both chains

InputZ- 50 0
Corr CCorr RCal
Freq Ref. Int (S)
NFE: Adaplive

#Atten 10 dB PNO: Fast

Preamp: Off Gate: Off

UW Path: Standard |F Gain: Low
Sig Track Off

#Avg Type' Power (RMSIL ]
Trig: Free Run

Ref Lvl Offset 27.20 dB

Scale/Div 10 dB Ref Level 20.00 dBm

Center 5.28000 GHz
#Res BW 1.0 MHz

5 Marker Table v

Mode Trace Scale
)

S .?

SGS North America Inc. Connectivity & Products

#Video BW 3.0 MHz

Y Function
6.413 dBm

4:51

Span 50.00 MHz|
Sweep 1.00 ms (1001 pts)

Function Width Function Value

12310 World Trade Drive Suite 106-107, San Diego, CA 92128

£ (858) 592-7100 WWW.Sgs.com

Member of the SGS Group (SGS SA)
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High Channel — 802.11ac20, (5320MHz)

1 Spectrum
Scale/Div 10 dB

Center 5.32000 GHz
#Res BW 1.0 MHz

5 Marker Table v

Mode Trace Scale
N 1 f

combined (both chains

#Atten: 10 dB

PNO' Fast
Preamp: Off e

#Avg Type: Power (RMS]|
Trig: Free Run

Ret Lvl Offset 27.20 dB Mkr1

Ref Level 20.00 dBm

#\Video BW 3.0 MHz Span 50.00 MHz/

Sweep 1.00 ms (1001 pts)

Y Function
5.121 dBm

Function Width Function Value

00 GHz

Feb 28, 2024
4:58:51 PM

Low Channel — 802.11ac40, (5270MHz)

1 Spectrum
Scale/Div 10 dB

ICenter 5.27000 GHz
#Res BW 1.0 MHz

5 Marker Table A

Mode Trace Scale
N 1

5 (m[?

Connectivity & Products

12310 World Trade Drive Suite 106-107, San Diego, CA 92128

combined (both chains)

Input Z: 50 0
Corr CCorr RCal
Fraq Ref: Int (S)
NFE: Adaptive

#Atlen: 10 dB PNO: Fast

Preamp: Off Gate: Off

W Path: Standard IF Gain: Low
Sig Track: Off

#Avg Type: Power (RM:
Trig: Free Run

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz Span 100.0 MHz|

Sweep 1.00 ms (1001 pts)

Y Function
0.5888 dBm

Function Width Function Value

Feb 28, 2024
5:11:29 PM

£ (858) 592-7100 WWW.Sgs.com

Member of the SGS Group (SGS SA)
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High Channel — 802.11ac40, (5310MHz)

1 Spectrum
Scale/Div 10 dB

Center 5.31000 GHz
#Res BW 1.0 MHz

5 Marker Table

Mode Trace
N 1

gfoc

Input Z: 50 0

Corr CCorr RCal
Freq Ref Int (S)
NFE:

n|F

#Atten: 10 dB.
Preamp: Off

Adaptive

ombined (both chains

PNO- Fast
Gater Off
UW Path- Standard IF Gain' Low

#Avg Type: Power :RMSD,
Trig: Free Run

Sig Track: Off

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

Y 1

#Video BW 3.0 MHz

v

Function
80 dBm

2024
5:20:24 PM

A
Mkr1 5. 2 GHz
-0.095 dBm

Span 100.0 MHz|
Sweep 1.00 ms (1001 pts)

Function Width Function Value

Mid Channel — 802.11ac80, (5290MHz)

Swept SA

KEYSIGHT nput RF
Ty

Scale/Div 10 dB

ICenter 5.29000 GHz
#Res BW 1.0 MHz

5 Marker Table v

Mode Trace Scale
N 1 f

Connectivity & Products

+

Input Z 50 0

Corr CCorr RCal
Freq Ref. Int (S)

NFE: Adaptive

#Atien. 10dB

PNO. Fast
Preamp: Off

Gate. Off
MW Path. Standard |F Gain. Low

Sig Track. Off

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

¥

Function
-2.414 dBm

12310 World Trade Drive Suite 106-107, San Diego, CA 92128

combined (both chains

Function Width

#hvg Type: Power (RMSE
Trg: Free Run

Mkr1

Span 120.0 MHz|
Sweep 1.00 ms (1001 pts)!

Function Value

t (858) 592-7100 WWW.SGS.Com
Member of the SGS Group (SGS SA)
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Low Channel — 802.11a NOHT, (5500MHz)

5 Marker Table v

Mode Trace Scale

) 1 f

Input Z: 50 0
Corr CCorr RCal
Froq Ref: Int (S)
NFE: Adapive

#Atten: 10 dB. PNO: Fast
Preamp: Off Gate: OFf
W Path: Standard IF Gain' Low

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

LY

#Video BW 3.0 MHz

Function

Sig Track: Off

#Avg Type: Power (RMS
Trig: Free Run

Span 50.00 MHz|
Sweep 1.00 ms (1001 pts)|

Function Width Function Value

Mid Channel — 802.11a NOHT, (5600MHz)

1 Spectrum
Scale/Div 10 dB

Center 5.60000 GHz
#Res BW 1.0 MHz

5 Marker Table v

Mode Trace Scale
N 1 i

Connectivity & Products

Inpul Z 50 0
Comr CCorrRCal
Freq Ref: Int (S)
NFE: Adaptive

#Atten: 10 dB PNO: Fast

Preamp: Off Gate: Off

MW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Y Function

6 30 GHz 6.708 dBm

12310 World Trade Drive Suite 106-107, San Diego, CA 92128

combined (both chains

#Avg Type: Power (RMS[
Trig: Free Run )

Mkr1 GHz

6.708 dBm

Span 50.00 MHz
Sweep 1.00 ms (1001 pts);

Function Width Function Value

£ (858) 592-7100 WWW.Sgs.com

Member of the SGS Group (SGS SA)
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High Channel —802.11a NOHT, (5700MHz)
combined (both chains

KEYSIGHT In Input Z: 50 O #Atten: 10 dB PNO: Fast #Avg Type: Puwer{RMSE
vy Couplng CorrCCorrRCal  Preamp: Off Gate: Off Trig: Free Run
Align: Off FreqRef Int(S)  pW Path: Standard |IF Gain: Low
NFE: Adapfive Sig Track: Off

Ref Lvi Offset 27.20 dB
Ref Level 20.00 dBm

A

Center 5.70000 GHz #Video BW 3.0 MHz

Span 50.00 MHz|
#Res BW 1.0 MHz

Sweep 1.00 ms (1001 pts)
5 Marker Table v

Mode Trace Scale Y Function Function Width Function Value
N 1 f ] 7.221dBm

Feb 29, 2024 L]
== q (‘3 - ? WEﬂﬁ'mAM l:: ‘ﬂ

Low Channel — 802.11n20, (5500MHz)
combined (both chains

Input Z: 50 0 #htlen. 10 dB PNO. Fast #Avg Type: Power (RMS[1
Corr CCorrRCal  Preamp: Off Gale: Off Trig: Free Run ™
FreqRef. Int(S)  uW Path: Standard IF Gain: Low

NFE: Adaptive Sig Track: Off A

Ref Lvl Offset 27.20 dB Mkr1 5.494 00 GHz
Ref Level 20.00 dBm < dBm

—4

(Center 5.50000 GHz #Video BW 3.0 MHz Span 50.00 MHz|
#Res BW 1.0 MHz Sweep 1.00 ms (1001 pts)
§ Marker Table L\l

Mode Trace Scale Function Function Width Function Value
1 i Bm

SGS North America Inc. Connectivity & Products 12310 World Trade Drive Suite 106-107, San Diego, CA 92128 t (858) 592-7100
\

WWW.SgSs.com
Member of the SGS Group (SGS SA)
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Mid Channel —802.11n20, (5600MHz)
combined (both chains

Input Z: 50 0 #Atten: 10dB PNO. Fast #ug Type: Power (RMS]1]

Corr CCorRCal  Preamp: Off Gale: Off Trig: Free Run

Freq Ref Int(S)  pW Path: Standard IF Gain' Low

NFE: Adaplive Sig Track: Off A

Mkri 5.603 50 GHz,

1 Spectrum Ref Lvl Offset 27.20 dB
4,701 dBm

Scale/Div 10 dB Ref Level 20.00 dBm

.'I

iCenter 5.60000 GHz #Video BW 3.0 MHz Span 50.00 MHz|
#Res BW 1.0 MHz Sweep 1.00 ms (1001 pts)!

5 Marker Table v

Mode Trace Scale Function Function Width Function Value
N i i dBm

1 Feb 29, 2024
®oOo-"Al ? 10:16:08 AM

HT Input: RF Input Z: 50 0 #Aften: 10 dB PNO: Fast #Avg Type: Power fRMS]T 2
Coupling Corr CCorrRCal Trig: Free Run
Align: Off Freq Ref: Int (S)
NFE: Adaptive Sig Track- Off

1 Spectrum Ref Lvl Offset 27.20 dB
Scale/Div 10 dB Ref Level 20.00 dBm

4!

iCenter 5.70000 GHz #Video BW 3.0 MHz Span 50.00 MHz
#Res BW 1.0 MHz Sweep 1.00 ms (1001 pts)

5 Marker Table v

Mode Trace Scale Y Function Function Width Function Value
N 1 f .| 2702 dBm

- Feb 2
i el | ? 10:57-34 AM

Connectivity & Products 12310 World Trade Drive Suite 106-107, San Diego, CA 92128 t (858) 592-7100 WWW.SgS.com

Member of the SGS Group (SGS SA)
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Low Channel — 802.11n40, (5510MHz)

Scale/Div 10 dB

ICenter 5.51000 GHz

5 Marker Table L\l

Mode Trace Scale
N 1

1 Spectrum
Scale/Div 10 dB

Center 5.59000 GHz
#Res BW 1.0 MHz

5 Marker Table v

Mode Trace Scale
N 1

Connectivity & Products

#Atten 10 dB PNO: Fast
Preamp: Off Gate: Off
UW Path: Standard IF

Input Z: 50 0
Corr CCorr RCal
Freq Rel. Int (S)
NFE: Adaplive

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Function

#Atlen: 10 dB
Preamp: Off Gale: Off
WW Path: Standard IF Gain

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

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

+ 1

#Video BW 3.0 MHz

Y Function
1.868 dBm

12310 World Trade Drive Suite 106-107, San Diego, CA 92128

combined (both chains

PNO: Fast

Sig Track: Of

#Avg Type F‘merlRMSh 2
Trig: Free Run *

Span 100.0 MHz|
Sweep 1.00 ms (1001 pts)

Function Width Function Value

#Awg Type: Power ERMS’T
Trig: Free Run

Mkr1 5.

Span 100.0 MHz
Sweep 1.00 ms (1001 pts)

Function Width Function Value

e

£ (858) 592-7100 WWW.Sgs.com

Member of the SGS Group (SGS SA)
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Low Channel — 802.11ac20, (5500MHz)
combined (both chains

#Atten: 10dB PNO: Fast #Avg Type. Power (RMS[I )

Trig: Free Run

Freq Re 7
NFE: Adaptive A

1 Spectrum
Scale/Div 10 dB

Center 5.50000 GHz
#Res BW 1.0 MHz

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Mkr1 5.506 95 GHz
3.510dBm

Span 50.00 MHz|
Sweep 1.00 ms (1001 pts)

5 Marker Table v

Mode Trace Scale Y Function Function Width Function Value

N 1 5 GHz 3.510 dBm

Feb 29, 2024
11:26:29 AM

() |2

Mid Channel — 802.11ac20, (5600MHz)
combined (both chains

#Atten: 10 dB PNO: Fast

Praamp: Off Gate: Off

WW Path: Standard IF Gain: Low
Sig Track: OF

Input Z: 50 0
Corr CCorrRCal
Fraq Ref: Int (S)
NFE: Adaptive

#Avg Type: Power (Rmsm )
Trig: Free Run

Ref Lvl Offset 27.20 d8 Mkr1
Ref Level 20.00 dBm

4 1

Span 50.00 MHz|
Sweep 1.00 ms (1001 pts)

Center 5.60000 GHz #Video BW 3.0 MHz

#Res BW 1.0 MHz

5 Marker Table v

Function Function Width Function Value

Mode Trace Scale
1 f

X
5597 95 GHz 591 dBm

Feb 29, 2024
11:34:23 AM

Yo l?

Connectivity & Products 12310 World Trade Drive Suite 106-107, San Diego, CA 92128 t (858) 592-7100 WWW.SgS.com

SGS North America Inc.
[ Member of the SGS Group (SGS SA)
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High Channel — 802.11ac20, (5700MHz)
combined (both chains

Input Z- 50 O #Atten 10 dB PNO Fast #Avg Type: Puwer{RMSTl y
Corr CCorrRCal  Preamp: Off Gate: Off Trig: Free Run [
FreqRef Int(S)  pW Path: Standard IF Gain: Low
NFE: Adaptive Sig Track: Off
1 Spectrum Ref Lvl Offset 27.20 dB Mkr1 5.707 035
Scale/Div 10 dB Ref Level 20.00 dBm 2.896 dBm

Center 5.70000 GHz #Video BW 3.0 MHz Span 50.00 MHz
#Res BW 1,0 MHz Sweep 1.00 ms (1001 pts)|

5 Marker Table v

Mode Trace Scale Y Function Function Width Function Value
N 1 T ) G 2.896 dBm

Low Channel — 802.11ac40, (5510MHz)
combined (both chains

KEYSIGHT Input RF Input Z: 50 0 #Atten: 10 dB PNO: Fast #Avg Type: Power (RMS[;
AL p. | Couping DG Cor CCorrRCal  Preamp: OFf Gate: Off Trig: Free Run
Alig FreqRef: Int(S)  pW Path: Standard IF Gain: Low
NFE Adaptive Sig Track: Off
Ref Lvl Offset 27.20 dB Mkr1
Ref Level 20.00 dBm

Center 5.51000 GHz #Video BW 3.0 MHz Span 100.0 MHz|
Sweep 1.00 ms (1001 pts))

5 Marker Table v

Mode Trace Scale X Function Function Width Function Value
N

SGS North America Inc. Connectivity & Products 12310 World Trade Drive Suite 106-107, San Diego, CA 92128 t (858) 592-7100 WWW.SgS.com
[ Member of the SGS Group (SGS SA)
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Mid Channel — 802.11ac40, (5590MHz)

Input Z. 50 0
Corr CCorr RCal
Freq Ref: Int (S)
NFE Adaptive Sig Tr
1 Spectrum

#Atten: 10 dB
Preamp: Off
MW Paih: Standard IF

Ref Lvl Offset 27.20 dB
Scale/Div 10 dB

Ref Level 20.00 dBm

’T

Center 5.59000 GHz

#Video BW 3.0 MHz
#Res BW 1.0 MHz

5 Marker Table

Mode Trace Y
N I

Function
01 dBm

combined (both chains

#hvg Type: Power (RMS[ >
Trig: Free Run

-0.690 dBm|

Span 100.0 MHz|
Sweep 1.00 ms (1001 pts)

Function Width Function Value

High Channel — 802.11ac40, (5670MHz)

Input Z: 50 1
Corr CCorr RCal
Freq Ref: Int (S)
NFE: Adaptive

#Atten: 10 dB. PNO: Fast
Preamp: Off Gate: OFf
W Path: Standard IF Gain' Low

Sig Track: Off

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

()

Center 5.67000 GHz
#Res BW 1.0 MHz

5 Marker Table

#Video BW 3.0 MHz
v

Mode Trace Scale

Function
) 1 f

Y dl?

12:35:01

SGS North America Inc. Connectivity & Products

12310 World Trade Drive Suite 106-107, San Diego, CA 92128
\

combined (both chains

Function Width

#Avg Type: Power {RMSH
Trig: Free Run

A
Mkr1 5.661 2 GHz|
-0.352 dBm

Span 100.0 MHz|
Sweep 1.00 ms (1001 pts)|

Function Value

£ (858) 592-7100 WWW.Sgs.com

Member of the SGS Group (SGS SA)
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Low Channel — 802.11ac80, (5530MHz)

Scale/Div 10 dB

ICenter 5.53000 GHz
#Res BW 1.0 MHz

5 Marker Table v

Mode Trace Scale
N 1

CXEETET

Input Z- 50 0 #Atten: 10 dB

ComCComRCal  Preamp. Off Gate: Off

Fraq Ref It (S)  pW Path: Standard IF Gain' Low
Sig Track: O

NFE Adaptive

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

X Function
5.496 40 GHz

combined (both chains

PNO: Fast

Function Width

#Avg Type: Power (RMSM
Trig: Free Run

Span 120.0 MHz|
Sweep 1.00 ms (1001 pts)

Function Value

High Channel — 802.11ac80, (5610MHz)

KEYSIGHT ‘“DHL‘ RF
plir

1 Spectrum

Scale/Div 10 dB

Center 5.61000 GHz
#Res BW 1.0 MHz

5 Marker Table A

Mode Trace Scale
1 f

Connectivity & Products

Input Z 50 O #Atlen: 10 dB

Corr CCorrRCal  Preamp: € Gate: Off

FreqRef: Int(S) |uW Path: Standard IF Gain: Low
Sig Track: Off

NFE: Adaptive

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Function

Feb 29, 2024
12:59:00 PM

12310 World Trade Drive Suite 106-107, San Diego, CA 92128

combined (both chains

PNO: Fast

Function Width

#Avg Type: Power (RMS|T
Tnig: Free Run

Span 120.0 MHz,
Sweep 1.00 ms (1001 pts)

Function Value

£ (858) 592-7100 WWW.Sgs.com

Member of the SGS Group (SGS SA)
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UNIIS:

Low Channel — 802.11a NOHT, (5745MHz)
combined (both chains

m;n“kdyu1 f 4
KEYSIGHT Inp IRF

Coupling
RL o= ign of

Input Z: 50 0 PNO: Best Wide  #Avg Type: Power (RMS|1] »
Corr CCorrRCal Gate: Off Trig: Free Run

Fraq Ref Int(S)  pW Path: Standard IF Gain' Low
NFE: Adaptive

Sig Track: Off

#Atten: 10 dB
Praamp: Off

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

[} 1

Center 5.74500 GHz #Video BW 1.0 MHz Span 50.00 MHz|
#Res BW 300 kHz Sweep 1.00 ms (1001 pts)
v

5 Marker Table

Mode Trace Scale Function Function Width Function Value
N 1 T

Mid Channel — 802.11a NOHT, (5785MHz)
combined (both chains

Inpul Z: 50 0 #Allen 10dB  [PNO.BestWide  [#Avg Type: Power (RMS[, >
ComCCorrRCal  Preamp: OFf Gate: Off Trig: Free Run
Freq Ref Int(S) W Paih- Standard |IF Gain' Low
NFE: Adaplive Sig Track: Off
1 Spectrum

Ref Lvl Offset 27.20 dB
Scale/Div 10 dB

Ref Level 20.00 dBm

"\

Mkr1 5.7

Center 5.78500 GHz
#Res BW 300 kHz

5 Marker Table

#Video BW 1.0 MHz

Span 50.00 MHz,
Sweep 1.00 ms (1001 pts)

Mode Trace

Function Function Width Function Value
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High Channel — 802.11a NOHT, (5825MHz)

1 Spectrum
Scale/Div 10 dB

ICenter 5.82500 GHz
#Res BW 300 kHz

5 Marker Table v

Mode Trace Scale
N 1

@0 w N

combined (both chains)

Input Z: 50 O #Atten: 10 dB PNO: Best Wide  #Avg Type: Power (Rl
Comr CCorrRCal  Preamp: Off Gate: Off Tnig: Free Run

Freq Ref: Int(S)  pW Path: Standard |F Gain: Low

NFE: Adaptive Sig Track: Off

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

.'I

#Video BW 1.0 MHz Span 50.00 MHz
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Y Function
-1.468 dBm
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Low Channel — 802.11n20, (5745MHz)

Swept SA
KEYSIGHT Input RF
AL - Coupling

1 Spectrum

Scale/Div 10 dB

Center 5.74500 GHz
#Res BW 300 kHz

5 Marker Table v

Mode Trace Scale
) 1 f

combined (both chains

Input Z: 50 Q #Atten: 10 dB PNO. Best Wide  #Avg Type: Power (RMS]] >
Corr CCorRCal  Preamp: Off Gale: Off Trig: Free Run

Freq Ref Int(S)  uW Path: Standard IF Gain' Low

NFE: Adaptive Sig Track: Off

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

(2
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-1.087 dBm

Function Width Function Value
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Mid Channel —802.11n20, (5785MHz)

1 Spectrum
Scale/Div 10 dB

Center 5.78500 GHz
#Res BW 300 kHz

5 Marker Table

Mode Trace
N 1

combined (both chains

PPNO: Best Wide
Gate: Off
Standard |IF Gain: Low
Sig Track: Off

#Avg Type: Power (Rl

Input Z- 50 0
Trig: Free Run

‘Cor CCor RCal
Freq Ref. Int (S)
NFE: Adaplive

#Atten: 10 dB
Preamp: Off
HW Pal

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

Span 50.00 MHz|
Sweep 1.00 ms (1001 pts)

#Video BW 1.0 MHz

X Function Function Width Function Value

Y
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High Channel — 802.11n20, (5825MHz)

1 Spectrum
Scale/Div 10 dB

ICenter 5.82500 GHz
#Res BW 300 kHz

5 Marker Table v

Mode Trace Scale
N 1

@ o N

Connectivity & Products

combined (both chains)

#Atlen 10 dB PNO: Best Wide

Preamp: Off Gate: Off

W Path: Standard |F Gain: Low
Sig Track: Off

#Avg Type: Power (RMS|

Input Z: 50 O
Trig: Free Run

Corr CCorr RCal
Freq Ref: In
NFE: Adaptive

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

.'\

Span 50.00 MHz
Sweep 1.00 ms (1001 pts)
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Low Channel — 802.11n40, (5755MHz)

Input Z 50 0 #Atlen: 10 dB PNO: Best Wide  #Avg Type: Power(RMSm
CormCComRCal  Preamp: Off Gate: Off Trig: Free Run

FreqRef Int(S)  pW Path: Standard IF Gain: Low

NFE: Adaptive Sig Track Off

1 Spectrum

Ref Lvl Offset 27.20 dB Mkr1
Scale/Div 10 dB Ref Level 20.00 dBm

Center 5.75500 GHz #Video BW 1.0 MHz Span 100.0 MHz
#Res BW 300 kHz Sweep 1.00 ms (1001 pts)
5 Marker Table v

Mode Trace Scale

Function Function Width Function Value
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High Channel — 802.11n40, (5795MHz)
combined (both chains

Spectrum
Swept SA
KEYSIGHT !nput R Input Z: 50 O #Atten: 10 dB PNO: Best Wide
RL —-— C S Corr CCorrRCal ~ Preamp: Off Gate: Off

FreqRef Int(S)  pW Path Standard IF Gain- Low
NFE Adaptive Sig Track: Off

#Avg Type: Power (RMS
Trig: Free Run

Ref Lvl Offset 27.20 d8 Mkr1
Ref Level 20.00 dBm
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#Res BW 300 kHz
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4 GHz __-4.988 dBm

Feb 29, 2024
“ [ (7]

3:49:00 PM

SGS North America Inc. Connectivity & Products

12310 World Trade Drive Suite 106-107, San Diego, CA 92128 t (858) 592-7100 WWW.SgS.com
\

Member of the SGS Group (SGS SA)




SGS North America Inc.

Test Report Number: 208726-2 Rev:1
Comma.ai, inc. / LightningHard SOM
Page: 390 of 396

Low Channel — 802.11ac20, (5745MHz)

1 Spectrum
Scale/Div 10 dB

[Center 5.74500 GHz
#Res BW 300 kHz

5 Marker Table

Mode Trace
N 1

@ o w |

combined (both chains
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Preamp: Off Gate: Off
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Trig: Free Run
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Input Z: 50 O
Cor CCorr RCal
Freq Ref. In(S)
NFE: Adaplive
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Preamp: Off Gate: Off

W Path: Standard IF Gain: Low
Sig Track: Off
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Trig: Free Run

Ref Lvl Offset 27.20 dB Mkri 5.7
Ref Level 20.00 dBm
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v
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High Channel — 802.11ac20, (5825MHz)
combined (both chains

#Atten: 10 dB PNO: Best Wide  #Avg Type: F'muer(RMS| 1]2
Preamp: Off Gate: Off Trig: Free Run ™
WW Path: Standard IF Gain: Low

Sig Track: Off

Input Z: 50 O
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Freq Ref. Int (S)

NFE: Adaptive

KEYSIGHT inout R

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm
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5 Marker Table
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N 1

Low Channel — 802.11ac40, (5755MHz)
combined (both chains

#Atten: 10 dB

Preamp: Off

MW Path: Standard IF Gain: Low
Sig Track: OFf

‘#Avg Type: Power [RMs‘l )

Input Z: 50 O
Trig: Free Run

Corr CCorr RCal
Freq Ref: Int (S)
NFE: Adaptive

PNO: Best Wide
Gate: Off

1 Spectrum Mkr1

Scale/Div 10 dB

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

Ny
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#Res BW 300 kHz
5 Marker Table
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High Channel — 802.11ac40, (5795MHz)
combined (both chains

Input Z- 50 0 #iAtten: 10 dB PNO: Best Wide  #Avg Type: Power (RMS|1|
Corr CCorrRCal  Preamp: Off Gate: Off Trig: Free Run

Freq Ref In uW Path: Standard IF

NFE: Adapil

Ref Lvl Offset 27.20 dB
Scale/Div 10 dB Ref Level 20.00 dBm

¢ 1

(Center 5.79500 GHz #Video BW 1.0 MHz Span 100.0 MHz|
#Res BW 300 kHz Sweep 1.00 ms (1001 pts)

5 Marker Table A
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) 1 f 5791 8 GHz -6.152 dBm
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Mid Channel — 802.11ac80, (5775MHz)
combined (both chains

Input Z 50 0 #Atien: 10 dB. PNO: Fast #Avg Type: Power (RMS/;
CorrCCorrRCal  Preamp: Off Gate: OFf Trig: Free Run

Fraq Ref: Int (S) W Path: Standard IF Gain' Low

NFE: Adaptive Sig Track: Off

Ref Lvl Offset 27.20 dB
Ref Level 20.00 dBm

Center 5.77500 GHz #Video BW 1.0 MHz Span 120.0 MHz|
#Res BW 300 kHz Sweep 1.00 ms (1001 pts)

5 Marker Table Al

Mode Trace Scale ‘ Function Function Width Function Value
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7 Frequency stability

7.1 Test Result

Test Description Test Specification Test Result

Frequency Stability 15.407(c) N/A Compliant

7.2 Applicable Requirement

Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an emission is
maintained within the band of operation under all conditions of normal operation as specified in the users
manual.

7.3 Conformance

The applicant states in Operational Description that this requirement is fulfilled. Please see that exhibit
for details.
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8 Conducted Emissions

8.1 Test Result

Test Description Basic Standards Test Result

15.107, Class B

ANSI C63.4:2009 N/A

Conducted Emissions

8.2 Test Method

With the receiver’s resolution bandwidth was set to 9 kHz, exploratory scans were performed over the
measuring frequency range (0.15 MHz to 30 MHz) using a max hold mode incorporating a Peak detector
and Average detector and using the TILE! software. The final test data was measured using a Quasi-
Peak detector and Average detector and compared against the limits indicated in the table below.

Frequency Range Class A Limits (dBuV) Class B Limits (dBuV)
e FCC | CISPR FCC CISPR
Avg 66 Avg 56 to 46
0.15to0 0.5 MHz oP 79 O 66 10 56
0.5 to 5 MHz gvg ?g 'TDVI?5466
5 to 30 MHz gvg ?g APVI?6500

8.3 Additional information
EUT is an DC powered device, AC conducted emission is not required. No test performed.
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9 Measurement Uncertainty

The measurement uncertainty figures are calculated in accordance with TR 100 028-1 [2] and
correspond to an expansion factor (coverage factor) k = 2 (which provides confidence levels of 95.45 %
in the case where the distributions characterizing the actual measurement uncertainties are normal
(Gaussian)).

Measurement uncertainty is not used to adjust the measurements to determine compliance.

Expanded Uncertainty for Normal k factor equal to 2

Parameter Required Laboratory Actual
Radio Frequency +1 x 10-5 +9.8 x 10-8
total RF power, conducted +1.5dB +1.2dB
RF power density, conducted +3 dB +0.7 dB
spurious emissions, conducted +3 dB +2.1dB
all emissions, radiated +6 dB +4.8 dB
temperature +1°C +0.5°C
humidity +5 % +3.5%
DC and low frequency voltages +3 % +0.4%
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10 Revision History

Revision
Level
0 Initial Release May 31, 2024
Added 99% data to ch 3.6, ch 5.4, 7 and 8
Moved limit from ch 3.1 to 3.2
1 Added limitto ch 4.2 June 26, 2024
Added e.i.r.p. date to ch 4.7
Added bandwidth correction factor to table on page 363

Description of changes Revision Date

SGS North America Inc. Connectivity & Products 12310 World Trade Drive Suite 106-107, San Diego, CA 92128 t (858) 592-7100 WWW.SgS.com
| Member of the SGS Group (SGS SA)




		2024-07-02T04:45:35+0000
	EUW
	SGS officially issued document




