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1 Summary of Test Results
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Test Description Test Specification Test Result
. RSS-247 S5.2(a) :
Bandwidth 15.247(a)(2) RSS-GEN S6.7 Compliant
Output Power 15.247(b)(3) RSS-247 S5.4(d) Compliant
Power Spectral Density 15.247(e) RSS-247 S5.2(b) Compliant
Conducted Spurious Emissions / .
Band Edge 15.247(d) RSS-247 S5.5 Compliant
Field Strength of Spurious 15.247(d) RSS-247 S5.5 Compliant
Radiation (Restricted Bands) 15.205, 15.209 RSS-GEN S8.9, S8.10 P
Band Edge Emissions in Restricted 15.205, 15.209 RSS-GEN S8.9, S8.10 Compliant
Frequency Bands
AC Powerll_ne_Conducted 15.207 RSS-GEN S8.8 I_\Iot )
Emissions Applicable®
Antenna Requirement 15.203 RSS-GEN S6.8 Compliant

(1) The device is a module, power via DC power source

1.1 Modifications Required for Compliance

The 1/Q samples for both chains are generated inside of the modem of the main SOC (the SDM845).
These samples are then transmitted to the WCN3990 chip, which does the upconverting to the right
channel carrier frequency, as well as regulating the output power. From there, both 5GHz and 2.4GHz
signals are combined in the discrete frontend before being sent to the MHF4 connectors up top.

An unrelated clock signal (38.4MHz) on the SOM that is routed in the vicinity to one of the I/Q differential
signals from chain 1 in between the SDM and WCN chips is upconverted by the WCN, which results in
these symmetric peaks 38.4MHz away from the carrier frequency.

The change that we would make results in the reduction of the amplitude of this clock signal, which
reduces the amount of 38.4MHz noise coupled into the 1/Q lines of chain 1.

We changed C184 from 33pF to 100pF as a mitigation, since this reduces the output signal's
amplitude (WL_BB_PLL_REF_CLK_OUT).
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1.2 Client Information

Name:
Address:
City, State, Zip, Country:

1.3 Test Laboratory

Name:

Address:

City, State, Zip, Country:
Accrediting Body:

Type of lab:

Certificate Number:
Designation Number:
CAB Identifier:

General Information

Comma.ai, inc.
3900 Harney St.
San Diego, CA92110, USA

SGS North America, Inc.
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12310 World Trade Drive, Suite 106/107

San Diego, CA 92128, USA
A2LA

Testing Laboratory

1935.01

US1346

US0236

1.4 General Information of EUT

Equipment Under Test:
Product Name:
Model:

Serial Numbers:

FCC ID:
IC:

Frequency Range:
Data Modes:
Antenna Gain*:

Rated Voltage:
Test Voltage:

Sample Received Date:
Dates of testing:

2.4/5 GHz WiFi module
LightningHard SOM
LightningHard SOM

N/A

2BFC6-LIGHTNINGH
32232-LIGHTNINGH

2412 — 2462 MHz

WLAN 802.11b, 802.11g, 802.11nHT20, 802.11nHT40
ANT1: PCB Omnidirectional Antenna (TE 2344654-7); peak gain 1.5dBi*

3.6 to 4.8Vpc to module PCB

12Vpc to Dev Board via AC/DC adapter or DC power supply

January 30, 2024
February 9 — March 26, 2024

*Data was not measured by SGS laboratory and therefore SGS is not responsible for accuracy. Data obtained via
customer, specification sheet, previous filing or other.

SGS North America Inc.

Connectivity & Products

12310 World Trade Drive Suite 106-107, San Diego, CA 92128
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1.5 Operating Modes and Conditions

The EUT was mounted on an evaluation board running test mode firmware which allowed commands to
be sent to transmit on low, middle and high channels in all necessary modulation and modes of
operation. The worst-case data rates were determined to be:
e 802.11b (NOHT), 1 and 11 Mbps, Power Level 15
802.11b (CCK), 11 Mbps, Power Level 15
802.11g, 6 and 9 and 12 Mbps, Power Level 12 and 15
802.11nHT20, MCS 8 and 10 and 11, Power Level 13 and 15
802.11nHT40, MCS 0, Power Level 15

1.6 EUT Connection Block Diagram — Conducted Measurements

coax coax Cho 1

Measurement . AC

System Combiner A (EUT) B Mains
Chi
1.7 EUT Connection Block Diagram — Radiated Measurements

1 AC

A (EUT) B Mains
C /
coax
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1.8 System Configurations

Device Manufacturer Description Model Number Serial Number
__Reference A———

. LightningHard Test
A Comma.ai Test Board Board 10/19/2023 N/A
B TMEZON AC/DC power adapter MZ-12V2A-2.4M N/A
C TE Dual Band WLAN antenna 2344654-7 N/A

1.9 Cable List

Cable Port Name Cable Length _ Ferrite Shielded?
reference (1)) installed?

AC/DC
1 DC out power DC plug 2.3 No No
adapter

1.10 Test Setup Diagrams (Radiated)

3mor10m

Antenna Tower

Ground Reference Plane

Test Receiver = Test Receiver || =

30MHz—-1GHz Above 1GHz

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

2.1 Test Result

Test Description Test Specification Test Result

6 dB Bandwidth RSS-247 S5.2(a) .
99% Occupied Bandwidth 15.247(2)(2) RSS-GEN S6.7 Compliant
2.2 Test Method
1. Place the EUT on the table and set it in transmitting mode.
2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna

port to the spectrum analyzer.

FCC measurement

1. The testing follows the Measurement Procedure from ANSI C63.10: 2013 clause 11.8 and KDB
558074 DOL1.

2. Set the spectrum analyzer as
RBW= 100 kHz ,
VBW =3 X RBW,
Span= 2 to 5 times of the OBW,
Sweep=auto, Detector = Peak, and Max hold.

3. Mark the upper and lower frequencies of -6dB.
4. Repeat above procedures until all test default channel is completed.

ISED measurements
1. The testing follows the Measurement Procedure from ANSI C63.10: 2013 clause 6.9.2 and
RSS-Gen section 6.7.
2. Set the spectrum analyzer as
RBW= 1 % to 5% of 99% and -6dB Bandwidth ,
VBW = 3 X RBW,
Span= large enough to capture all products of the modulation process
Sweep=auto, Detector = Peak, and Max hold.
3. Mark the upper and lower frequencies of 99% and -6dB.
4. Repeat above procedures until all test default channel is completed.

2.3 Test Site
EMC Laboratory, San Diego, CA

Environmental Conditions

Temperature: 18 —23.3 °C
Relative Humidity: 45 - 62 %

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)




Test Report Number: 208726-1 Rev:1
SGS Comma.ai, inc. / LightningHard SOM
' Page: 9 of 142

2.4 Test Equipment

Test Dates:  Feb. 21 — March 8, 2024 Tester: Andreas Gillmeier
Type of . Cal Due
Asset No. Equipment Model Serial No. Manufacturer Cal Date Date
Conducted Testing
2003 Signal Analyzer N9030B MY61330812 Keysight 01/29/2024 | 01/29/2025
- Test Software Radio Test v.23 SGS Taiwan N/A -
Software

Temp/Humidity Datal

2036
Logger

GSP-8 CMA231100002 Elitech 05/24/2023

2.5 Test Setup Photographs
Test setup photographs are located in a separate exhibit.

2.6 Test Data — 6dB Bandwidth

Mode Frequency | Power |Data Rate (Mbps)/ Botf?iitiﬁgggldth {ifhid) Verdict
(MHz) Level Modulation X Limit
Combined
2412 15 1 5.577 >=0.5 Pass
83(2)&#) 2437 15 11 6.04 >=0.5 Pass
2462 15 11 5.596 >=0.5 Pass
2412 15 11 5.358 >=0.5 Pass
80C2(._“,1K1 b 2437 15 11 6.04 >=0.5 Pass
2462 15 11 5.607 >=0.5 Pass
2412 15 9 16.1 >=0.5 Pass
802.11g 2437 12 12 16.19 >=0.5 Pass
2462 15 6 15.82 >=0.5 Pass
2412 13 mcsll 17.61 >=0.5 Pass
8&2T';(1)” 2437 13 mcs8 17.62 >=0.5 Pass
( ) 2462 15 mcs10 16.07 >=0.5 Pass
2422 13 mcsO 35.77 >=0.5 Pass
80H2T'i(1)” 2437 13 mcs0 36.05 >=0.5 Pass
( ) 2452 13 mcs0 35.23 >=0.5 Pass
SGS North America Inc. | Connectivity & Products 12310 World Trade Drive Suite 106-107, San Diego, CA 92128 t (858) 592-7100 WWW.SgS.com
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Low Channel —802.11b NOHT, (2412MHz)

Input Z: 50 Atten: 10 dB Trig: Free Run Center Freq: 2.412000000 GHz
Comr CCorrRCal ~ Preamp: Off Gate: Off \Avg|Hold: 50/50

FreqRef: Int(S)  pW Path: Standard #IF Gain: Low Radio Std: None

NFE: Adaptive

Ref Lvl Offset 25.20 dB
Scale/Div 10.0 dB Ref Value 20.00 dBm

ICenter 2.41200 GHz #Video BW 300.00 kHz
#Res BW 100.00 kHz

Measure Trace

Occupled Bandwidth
1§ Total Power

Transmit Freq Error z % of OBW Power
x dB Bandwidth 7 x dB

O ? Wi ©

Spectrum

Occupied BW

KEYSIGHT |nput RF Input Z: 50 O Atten: 10 dB Trig: Free Run
. 3 or

Corr CCorrRCal  Preamp: Off Gat
Freq Ref: Int(S)  pW Path: Standard #I
INFE: Adaptive

-

Ref Lvl Offset 25.20 dB
Scale/Div 10.0 dB Ref Value 20.00 dBm

Center 2.43700 GHz #Video BW 300.00 kHz Span 40 MHz|
#Res BW 100.00 kHz Sweep 3.87 ms (1001 pts);

2 Metrics

Measure Trace

Occupied Bandwidth
16.00¢ Total Power 16.5 dBm

Transmit Freq Error % of OBW Power
x dB Bandwidth xdB

Feb 21, 202: -
a Y~ [ | ? 135041.&».4

SGS North America Inc. | Connectivity & Products 12310 World Trade Drive Suite 106-107, San Diego, CA 92128 t (858) 592-7100 WWW.SgS.com
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High Channel — 802.11b NOHT, (2462MHz)

Align: Auto

Scale/Div 10.0 dB

ICenter 2.46200 GHz
#Res BW 100.00 kHz

Occupied Bandwidth

combined (both chains)

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

lAtten: 10 dB Trig' Free Run
Praamp: Off Gate: Off
VW Path: Standard #IF Gain: Low

Center Freq 2 462000000 GHz
AvglHold: 50/50
Radio Std: None

Ref Lvi Offset 25.20 d8
Ref Value 20.00 dBm

#Video BW 300.00 kHz Span 40 MHz,

Sweep 3.87 ms (1001 pts)

Measure Trace

15.255 MHz

Transmit Freq Error
x dB Bandwidth

acl|?

Spectium
Occupied BW
KEYSIGHT !nput RE

0L Couplin

1 Graph
Scale/Div 10.0 dB

Center 2.41200 GHz
#Res BW 100.00 kHz

2 Metrics

Occupled Bandwidth
15.405 MHz

Transmit Freq Emor
x dB Bandwidth

SGS North America Inc. | Connectivity & Products

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

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

Total Power

% of OBW Power

xdB -6.00 dB

Feb
11:10:33 AM | &

LY

Atten 10 dB Trig: Free Run
Preamp: Off Gate' Off
WW Palh: Standard #F Gain: Low

Center Freq: 2.412000000 GHz
Avg|Hold: 50/50
Radio Std: None

Ref Lvl Offset 25.20 dB
Ref Value 20.00 dBm

#Video BW 300,00 kHz Span 40 MHz,

Sweep 3.87 ms (1001 pts)|

Measure Trace
Total Power 16.3 dBm

% of OBW Power
xdB

t (858) 592-7100 WWW.SGS.Com
Member of the SGS Group (SGS SA)
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Mid Channel — 802.11b CCK, (2437MHz)

Scale/Div 10.0 dB

Center 2.43700 GHz
#Res BW 100.00 kHz

2 Metrics.

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

Aften 10 dB Trig: Free Run
Preamp: Off Gate: Off
WW Path: Standard #F Gain: Low

Ref Lvl Offset 25.20 dB
Ref Value 20.00 dBm

#Video BW 300.00 kHz

Measure Trace

Occupied Bandwidth

16.057 MHz

Transmit Freq Error
x dB Bandwidth

LR

Total Power

223.81 kHz
6.040 MHz

A’Fe

High Channel — 802.11b CCK, (2462MHz)

Spectrum. 1
Occupled BIW
KEYSIGHT Inpit 5~
Coupiing DX
RL == ign Auto

Scale/Div 10.0 dB

[Center 2.46200 GHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwid
15.

Transmit Freq Error
x dB Bandwidih

NRIGEC

SGS North America Inc. | Connectivity & Products

Atten: 10 dB
Preamp: Off Gate: Off
WW Path: Standard #IF Gain: Low

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

Ref Lvl Offset 25.20 dB
Ref Value 20.00 dBm

#Video BW 300.00 kHz

Measure Trace

Total Power

combined (both chains)

Trig: Free Run

Test Report Number: 208726-1 Rev:1
Comma.ai, inc. / LightningHard SOM
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Center Freq;: 2.437000000 GHz
Avg|Hold =50/50
Radio Std: None

Span 40 MHz,
Sweep 3.87 ms (1001 pts)

16.5 dBm

Center Freq: 2.462000000 GHz
Avg|Hold: 50/50
Radio Std: None

Span 40 MHz,
Sweep 3.87 ms (1001 pts)

Trace 1

16.1 dBm

% of OBW Power

xdB

) Feb21,2024
e | 11:30:32 AM

12310 World Trade Drive Suite 106-107, San Diego, CA 92128
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Low Channel — 802.11g NOHT, (2412MHz)

SGS North America Inc.

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

Scale/Div 10.0 dB

Center 2.41200 GHz
#Res BW 100.00 kHz

2 Metrics

Occupled Bandwidth
16.492 MHz

Transmit Freq Error
x dB Bandwidth

Input Z: 50 0
Corr CCorrRCal  Preamp: Off
Freq Ref: Int (S)
NFE: Adaptive

Scale/Div 10.0 dB

Center 2.43700 GHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
16.

Transmit Freq Error
x dB Bandwidth

Connectivity & Products

combined (both chains)

12310 World Trade Drive Suite 106-107, San Diego, CA 92128
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Aften 10 dB Trig: Free Run
Preamp: OFF Gate: Off
WW Path: Standard #IF Gain: Low

Center Freq: 2 412000000 GHz
Avg|Hold: 50/50
Radio Std: None

Ref Lvi Offset 25.20 dB
Ref Value 20.00 dBm

#Video BW 300.00 kHz Span 40 MHz,

Sweep 3.87 ms (1001 pts)|

Measure Trace

Total Power

% of OBW Power
xdB

Center Freq: 2. 437000000 GHz
Avg|Hold: 50/50
Radio Std: None

/Atten: 10 dB Trig: Free Run

Gate: Off

VW Path: Standard #F Gain: Low

Ref Lvl Offset 25.20 dB
Ref Value 20.00 dBm

#Video BW 300.00 kHz Span 40 MHz

Sweep 3.87 ms (1001 pts)

Measure Trace

Total Power 16.2 dBm

% of OBW Power
xdB
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High Channel — 802.11g NOHT, (2462MHz)

Input Z: 50 O
Corr
Freq
NFE: Adaptive

Scale/Div 10.0 dB

Center 2.46200 GHz
#Res BW 100.00 kHz

2 Metrics

Occupled Bandwidth

16.475 MHz
Transmit Freq Error
x dB Bandwidth

S [ ?]

Low Channel — 802.11n HT20, (2412MHz)

Tl -
Occupied BW

KEYSIGHT Input RF

ling: DC
ing

1 Graph

combined (both chains)

Input Z- 50 0
Corr CCorr RCal
Freq Ref- Int (S)
INFE: Adaptive

Aften: 10 dB
Preamp: Off Gate: Off
BW Path: Standard #IF Gain: Low

Test Report Number: 208726-1 Rev:1
Comma.ai, inc. / LightningHard SOM
Page: 14 of 142

Alten 10 dB Tng: Free Run
Preamp: Off Gate: Off
PW Path: Standard #IF Gain: Low

(Center Freq 2 462000000 GHz
Avg|Hold
Radio Std- None

Ref Lvl Offset 25.20 dB
Ref Value 20.00 dBm

#Video BW 300.00 kHz Span 40 MHz|
Sweep 3.87 ms (1001 pts)

Measure Trace

Total Power 18.7 dBm
)
-6.00 dB

% of OBW Power
xdB

Trig: Free Run Center Freq: 2. 412000000 GHz

AvglHold: 50i50
Radio Std- None

SGS North America Inc.

Ref Lvi Offset 25.20 dB

Scale/Div 10.0 dB Ref Value 20.00 dBm

Center 2.41200 GHz Span 40 MHz|
#Res BW 100.00 kHz Sweep 3.87 ms (1001 pts)
2 Metrics.

#Video BW 300.00 kHz

Measure Trace
Occupied Bandwidth

17.601 MHz Total Power 17.5 dBm
Transmit Freq Error

% of OBW Power
% dB Bandwidth 17.61 MHz xdB

Feb 22, 2024
gj (@ - ? el )2,

10:51:43 AM

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

£ (858) 592-7100

WWW.SgSs.com
Member of the SGS Group (SGS SA)



SGS

Mid Channel — 802.11n HT20, (2437MHz)

Scale/Div 10.0 dB

Center 2.43700 GHz
#Res BW 100.00 kHz

Occupied Bandwidth

Transmit Freq Error
% dB Bandwidth

High Channel — 802.11n HT20, (2462MHz)

1 Graph
Scale/Div 10.0 dB

Center 2.46200 GHz
#Res BW 100.00 kHz

2 Metrics

‘Occupied Bandwidt
17.

Transmit Freq Emor
x dB Bandwidth

Connectivity & Products

Atten 10 dB
Preamp. Off
HW Path: Standard #

Ref Lvl Offset 25.20 dB
Ref Value 20.00 dBm

#Video BW 300.00 kHz

Weasure Trace

Total Power

combined (both chains)

Test Report Number: 208726-1 Rev:1
Comma.ai, inc. / LightningHard SOM

Center Freq 2 437000000 GHz
AwglHold. 50/50
Radio Std- Nona

Span 40 MHz|
Sweep 3.87 ms (1001 pts)

Trace 1

% of OBW Poawer

xdB

Atten: 10 dB Trig: Free Run
Praamp: Off Gale: Off
WW Path: Standard #F Gain: Low

Input Z. 50 0
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Adaplive

Ref Lvl Offset 25.20 dB
Ref Value 20.00 dBm

#Video BW 300.00 kHz

Measure Trace

Total Power

combined (both chains)

Center Freq. 2 462000000 GHz

Awg|Hol

Radia Std: None

Span 40 MHz|
Sweep 3.87 ms (1001 pts)|

Trace 1

% of OBW Pawer

xdB

12310 World Trade Drive Suite 106-107, San Diego, CA 92128
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Low Channel — 802.11n HT40, (2422MHz)

combined (both chains)

Input Z 50 0 Adtlen’ 10 B Tg. un  Cenler Freq 2 422000000 GHz
Preamp. Off
LW Path: Standard 4

Ref Lvl Offset 25.20 dB
Ref Value 20.00 dBm

[Center 2.42200 GHz . #Video BW 300.00 kHz . Span 80 MHz|
#Res BW 100.00 kHz Sweep 7.67 ms (1001 pts),

Measure Trace

Occupied Bandwidth
35.

al Power

Transmit Freq Error JBW Power
x dB Bandwidth

#o9-~M?

Input Z: 50 O Atten: 10 dB Trig: Free Run Center Freq 2 437000000 GHz
Com CComrRCal  Preamp. Off & Off Avg|Hold: 50/50

FreqRef Int(S) W Path: Standard #F Gain: Low  Radio Sid: None

NFE: Adaptive

Ref Lvl Offset 25.20 dB
Scale/Div 10.0 dB Ref Value 20.00 dBm

S

iCenter 2.43700 GHz #Video BW 300.00 kHz Span 80 MHz|
#Res BW 100.00 kHz Sweep 7.67 ms (1001 pts)
2 Met

Measure Trace
Occupled Bandwidth

Total Power

Transmit Freq Error 0.160 kHz % of OBW Power
x dB Bandwidth 36,05 MHz xdB

2o cll?%

SGS North America Inc. | Connectivity & Products 12310 World Trade Drive Suite 106-107, San Diego, CA 92128 t (858) 592-7100
\
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High Channel — 802.11n HT40, (2452MHz)

InputZ- 50 0

NFE: Adaptive

Scale/Div 10.0 dB

J
o L"’nﬂ--l

(Center 2.45200 GHz
#Res BW 100.00 kHz

Occupied Bandwidth
35.884 MHz

Transmit Freq Error
X dB Bandwidth

= 9| ?| e

SGS North America Inc. | Connectivity & Products

12310 World Trade Drive Suite 106-107, San Diego, CA 92128
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Atten: 10 dB Trig: Free Run Center Freq: 2 452000000 GHz
Preamp: Off Gate: Off Avg|Hold: 50/50
W Path: Standard #F Gain' Low Radio Std: None

Ref Lvi Offset 25.20 dB
Ref Value 20.00 dBm

#Video BW 300.00 kHz Span 80 MHz

Sweep 7.67 ms (1001 pts)

Measure Trace Trace 1
Total Power 18.0 dBm

% of OBW Power
xdB

£ (858) 592-7100 WWW.Sgs.com

Member of the SGS Group (SGS SA)
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SGS

2.7 Test Data — 99% Bandwidth

99%
Frequency | Power |Data Rate (Mbps)/ E il .
Mode . (MHz) Verdict
(MHz) Level Modulation
Both Antennas
Combined
2412 15 1 15.451
8,3%&#“ 2437 15 11 15.098
2462 15 11 15.163
2412 15 11 15.254
8%2(':1K1b 2437 15 11 15.994
2462 15 11 15.166
2412 15 9 16.921 For
802.11g 2437 12 12 17.115 Information
2462 15 6 16.85 Only
2412 13 mcsll 17.789
8(°H2T';c1);‘ 2437 13 mcs8 17.946
2462 15 mcs10 17.733
2422 13 mcsO 36.227
B(OHZT'icl);‘ 2437 13 mcs0 36.604
2452 13 mcsO 36.166

SGS North America Inc.

Connectivity & Products

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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Low Channel — 802.11b NOHT, (2412MHz)

InputZ: 50 0
Corr CCor RCal
Freq Ref Int (S)

Test Report Number: 208726-1 Rev:1
Comma.ai, inc. / LightningHard SOM
Page: 19 of 142

combined (both chains)

Atten: 10 dB Trig: Free Run
Preamp: Off Gate: Off
WW Path: Standard #F Gain: Low

Center Freq: 2412000000 GHz
‘Avg|Hold: 1007100
Radio Std: None

NFE: Adaplive

Scale/Div 10.0 dB

Center 2.41200 GHz
#Res BW 300.00 kHz

Occupied Bandwidth
15.451 MHz

Transmit Freq Error
x dB Bandwidth

LR ks

Mid Channel —802.11b NOHT, (2437MHz)

Spectrum Analyzer 1 |
Occupied BW
KEYSIGHT lnput RF

RL = Liign Auo

InputZ- 50 0
Cou > Corr CCorr RCal
Freq Ref. Int (S)

Ref Lvl Offset 25.20 dB
Ref Value 20.00 dBm

#Video BW 1.0000 MHz Span 40 MHz

Sweep 1.40 ms (1001 pts)

Measure Trace

Total Power 12.2 dBm
% of OBW Power
xdB

0 kHz

24€ iz 99.00 %
4.781 MHz

-6.00dB

Atten: 10 dB Trig: Free Run
Preamp: Off Gate:
uW Path: Standard #F Gain: Low

Center Freq: 2 437000000 GHz
AuglHold 100/100
Radio Std. None

NFE- Adaptive

Scale/Div 10.0 dB

ICenter 2.43700 GHz
#Res BW 300.00 kHz

2 Metrics.

Occupled Bandwidth
15.998 MHz

Transmit Freq Error
x dB Bandwidth

a9~ ?

SGS North America Inc. | Connectivity & Products

Feb 21
10:5

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

Ref Lvl Offset 25.20 dB
Ref Value 20.00 dBm

S RO o, M.

#Video BW 1.0000 MHz Span 40 MHz,

Sweep 1.40 ms (1001 pts)
Measure Trace
Total Power

% of OBW Power
xdB

[ LI
wu| W]
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Test Report Number: 208726-1 Rev:1
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High Channel — 802.11b NOHT, (2462MHz)

Spectrum Analyzer 1 +
Occupled BW
KEYSIGHT Input RF Input Z: 50 0 atien: 10 dB Trig Free Run  Center Freq: 2 462000000 GHz
= Coupling. DC Corr CCarrRCal  Preamp: Off Gale: Off AvglHeld: 100(100
= Align: Auto Freq Ref. Int (S)  pW Path: Standard #IF Gain: Low Radio Std: None
NFE: Adaplive

Ref Lvl Offset 25.20 dB

Scale/Div 10.0 dB Ref Value 20.00 dBm

L ———
ICenter 2.46200 GHz
#Res BW 300.00 kHz

#Video BW 1.0000 MHz

Span 40 MHz|
Sweep 1.40 ms (1001 pts),
Occupied Bandwidth

15.163 MHz
Transmit Freq Emor
x dB Bandwidth

Measure Trace

Total Power 15.6 dBm
o of OBW Power
xdB

Input Z: 5(
Ci

C G
Freq Ref: Int(S)  pW Path: Standard #IF Gain: Low
NFE: Adaptive

Ref Lvl Offset 25.20 dB
Scale/Div 10.0 dB Ref Value 20.00 dBm

| hestbn e

ICenter 2.41200 GHz

#Video BW 1.0000 MHz
[#Res BW 300.00 kHz
2 Metrics

Span 40 MHz|
Sweep 1.40 ms (1001 pts)
Occupied Bandwidth
15.254 MHz
Transmit Freq Error
x dB Bandwidth

Measure Trace

Total Power 15.7 dBm
% of OBW Pawer
xdB

SGS North America Inc. | Connectivity & Products
\
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Mid Channel — 802.11b CCK, (2437MHz)

Spectium
Occupied BW
KEYSIGHT Input RF

Scale/Div 10.0 dB

Center 2.43700 GHz
#Res BW 300.00 kHz

2 Metrics
Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

mwac A ?

High Channel — 802.11b CCK, (2462MHz)

St 1

Occupied BW.

KEYSIGHT |nput RF oo
ing: DC

RL == dign: Auto

1 Graph

Scale/Div 10.0 dB

Center 2.46200 GHz
#Res BW 300.00 kHz

2 Metrics

Occupied Bandwidth

15.166 MHz

Transmit Freq Error
x dB Bandwidth

/99~ m?

SGS North America Inc. | Connectivity & Products

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

Test Report Number: 208726-1 Rev:1
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Input Z: 50 0 Atten: 10 dB Trig: Free Run  Center Freq: 2 437000000 GHz
CorCCorRCal  Preamp: Off Gate: OFf AvglHold: 100/100

FroqRef Int(S) W Path: Standard #IF Gain: Low  Radio Std: None

NFE: Adaptive

Ref Lvl Offset 25.20 dB
Ref Value 20.00 dBm

#Video BW 1.0000 MHz

Measure Trace

Total Power

% of OBW Power
xdB

Feb 21, 2024 |
11:56:08 AM |5

Atten: 10 dB Trig: Free Run Center Freq: 2 462000000 GHz
Corr CCorrRCal  Preamp: Off Gate: Off \Avg|Hold:>100/100
Freq Ref Int(S)  pW Path: Standard #IF Gain: Low Radio Std: None
NFE: Adaptive

Ref Lvi Offset 25.20 dB
Ref Value 20.00 dBm

R e e e

#Video BW 1.0000 MHz Span 40 MHz

Sweep 1.40 ms (1001 pts)

Measure Trace

Total Power

% of OBW Power
xdB

Feb 21, 2024
11:41:45 AM

£ (858) 592-7100
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Low Channel — 802.11g NOHT, (2412MHz)

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

Scale/Div 10.0 dB

Center 2.41200 GHz
#Res BW 300.00 kHz

2 Metrics.

Occupied Bandwidth

16,
Transmit Freq Error
x dB Bandwidth

RS TR

Mid Channel — 802.11g NOHT, (2437MHz)

KEYSIGHT '"P“lIRF
pling: DC
e Align: Auto Freq Ref. Int (S)

NFE: Adaplive
1 Graph
Scale/Div 10.0 dB

Center 2.43700 GHz
#Res BW 300.00 kHz

Occupled Bandwidth

17.115 MHz
Transmit Freq Error
x dB Bandwidth

=.Z§P-?Feb

SGS North America Inc. | Connectivity & Products

combined (both chains)

12310 World Trade Drive Suite 106-107, San Diego, CA 92128
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Atten: 10 dB Trig: Free Run
Preamp: Off Gale: Off
MW Path: Standard #IF Gain- Low

(Center Freq: 2412000000 GHz
/Avg|Hold: 100/100
Radio Std: None

Ref Lvl Offset 25.20 dB
Ref Value 20.00 dBm

Span 40 MHz;
Sweep 1.40 ms (1001 pts)

#Video BW 1.0000 MHz

Measure Trace

Total Power 18.4 dBm

f OBW Power
xdB

Center Freq: 2 43700000
Avg|Hold: 100/100
Radio Std: None

Atten: 10 dB Trig: Free Run
Preamp: Off Gate: Off
UW Path: Standard #IF Gain. Low

Ref Lvi Offset 25.20 dB
Ref Value 20.00 dBm

B 270 Ay

Span 40 MHz.
Sweep 1.40 ms (1001 pts)

#Video BW 1.0000 MHz

Measure Trace
Total Power

% of OBW Power
xdB

£ (858) 592-7100 WWW.Sgs.com

Member of the SGS Group (SGS SA)
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SGS

High Channel — 802.11g NOHT, (2462MHz)

Spectrum
Occupled BW

KEYSIGHT Input RF Input Z: 50 0 Atten: 10 dB Trig: Free Run Center Freq: 2462000000 GHz

e, upling: DC Corr CCorrRCal  Preamp: Off Gate: Off Avg|Hold:>100/1100
Align: Auto

Freq Ref. Int (: uw ndard #F Gain: Low Radio
NFE: Adaptive

JEL Ref Lvl Offset 25.20 dB
Scale/Div 10.0 dB Ref Value 10.00 dBm

#Video BW 1.0000 MHz Span 40 MHz|
Sweep 1.40 ms (1001 pts)|

Center 2.46200 GHz
#Res BW 300.00 kHz

2 Metrics
Measure Trace

Occupled Bandwidth
16.850 MHz Total Power 18.9 dBm

Transmit Freq Error % of OBW Power 0 %
X dB Bandwidth " xdB 3

w9~ l?

Low Channel — 802.11n HT20, (2412MHz)

Spectrum
Occupied BW
KEYSIGHT Input RF Input Z: 50 O Atten: 10 dB Trig: Free Run Center Freq: 2.412000000 GHz
—— C g DC Corr CCorrRCal  Preamp: Off Gate: Off Avg|Hold: 100/100
off Freq Ref: Int(S)  pW Path: Standard #IF Gain: Low Radio Std: None
NFE: Adaptive

Ref Lvl Offset 25.20 dB

Scale/Div 10.0 dB Ref Value 20.00 dBm

I

A_yJ,JmJ"[’

Center 2.41200 GHz
#Res BW 300.00 kHz

#Video BW 1.0000 MHz Span 40 MHz,
Sweep 1.40 ms (1001 pts)

Measure Trace

Occupied Bandwidth
17.789

Transmit Freq Error
x dB Bandwidth

Feb 24
- I‘j r! - ? 1?17.43&\!.\\

SGS North America Inc. | Connectivity & Products

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

Total Power

% of OBW Power
xdB

£ (858) 592-7100

WWW.SgS.com
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Mid Channel — 802.11n HT20, (2437MHz)

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

combined (both chains)

Test Report Number: 208726-1 Rev:1
Comma.ai, inc. / LightningHard SOM
Page: 24 of 142

Atten: 10 dB Tng: Free Run
Preamp. Off Gate. Off
MW Path. Standard #IF Gain. Low

NFE: Adaptive

ICenter 2.43700 GHz
#Res BW 300.00 kHz

2 Metrics.

Occupied Bandwidth
17.846 MHz

Transmit Freq Error
x dB Bandwidth

o9 cl?

KEYSIGHT '[‘P“"IRF o
Coupling’ DX
RL = ign Auto

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

Ref Lvl Offset 25.20 dB
Ref Value 20.00 dBm

#\ideo BW 1.0000 MHz Span 40 MHz,

Sweep 1.40 ms (1001 pts)

Measure Trace

Total Power
of OBW Power

Aften: 10 dB Trig: Free Run
Praamp: OFF Gate: Off
WW Path: Standard #IF Gain: Low

Center Freq: 2 462000000 GHz
Avg|Hold: 100/100
Radio Std: None

NFE: Adaplive

Scale/Div 10.0 dB

Center 2.46200 GHz
#Res BW 300.00 kHz

2 Metrics

Occupled Bandwidti
17.733 MHz

Transmit Freq Error
x dB Bandwidth

w9~ ?

SGS North America Inc. | Connectivity & Products

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

Ref Lvi Offset 25.20 dB
Ref Value 20.00 dBm

#Video BW 1.0000 MHz
Sweep 1.40 ms (1001 pts)|

Measure Trace

Total Power 19.4 dBm
41.780 kHz
AHz

% of OBW Power
xdB

£ (858) 592-7100 WWW.Sgs.com

Member of the SGS Group (SGS SA)
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Low Channel — 802.11n HT40, (2422MHz)

Spectrum Analyzer 1
Occupled BW
KEYSIGHT ‘r"F‘"l- RF

AL oupling: DC

Center 2.42200 GHz
#Res BW 510.00 kHz

2 Metrics

Occupied Bandwidi

36.227 MHz

Transmit Freq Error
x dB Bandwidth

g5~ ?

KEYSIGHT '_"P”'IRF o
Coupling
RL - ox

1 Graph
Scale/Div 15.0 dB

Center 2.43700 GHz
#Res BW 510.00 kHz

2 Metrics

Occupled Bandwidth
36

Transmit Freq Error
x dB Bandwidth

®#ocA?

SGS North America Inc. | Connectivity & Products

]+
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combined (both chains)

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

Atten: 10 dB Trig: Free Run
Preamp. Off Gate. Off
uW Path: Standard #IF Gain: Low

Genter Freq: 2.422000000 GHz
Avg|Hold: 100/100
Radio Std: None

Ref Lvl Offset 25.20 dB
Ref Value 20.00 dBm

#Video BW 1.6000 MHz
Sweep 1.00 ms (1001 pts)

Measure Trace

Total Power 17.2 dBm

% of OBW Power
xdB

Feb 22, 2024
11:33:22 AM

21 W

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

Center Freq: 2. 437000000 GHz
Avg|Hold: 100/100
Radio Std- None:

Atten 10 dB Trig: Free Run
Preamp: Off Gate: OFf
WW Path: Standard #IF Gain' Low

Ref Lvl Offset 25.20 dB
Ref Value 20.00 dBm

#Video BW 1.6000 MHz Span 80 MHz

Sweep 1.00 ms (1001 pts)

Measure Trace
Total Power

% of OBW Power
xdB

£ (858) 592-7100 WWW.Sgs.com

Member of the SGS Group (SGS SA)
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High Channel — 802.11n HT40, (2452MHz)

Analyzer
pled BW

KEYSIGHT lnput RF input Z. 50 0

- upling: DC Corr CCorr RCal
Align: Off Freq Ref. Int (S)

NFE: Adaptive

1 Graph
Scale/Div 10.0 dB

ICenter 2.45200 GHz
#Res BW 510.00 kHz

2 Metrics
Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

] Feb 22, 2024
=- q (ﬂ - ? WZ.D‘EMPM

SGS North America Inc. | Connectivity & Products 12310 World Trade Drive Suite 106-107, San Diego, CA 92128 t (858) 592-7100
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Trig FreeRun  Center Freq: 2.452000000 GHz
Gate: Off Avg|Hold: 100/100
WW Path: Standard #F Gain: Low Radio Std: None

Ref Lvl Offset 25.20 dB

#Video BW 1.6000 MHz Span 80 MHz|

Sweep 1.00 ms (1001 pts)|

Measure Trace

Total Power 17.8 dBm

% of OBW Power
xdB

WWW.SgS.com

Member of the SGS Group (SGS SA)
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3 Output Power

3.1 Test Result

Test Description Test Specification Test Result
Peak Output Power 15.247(b)(3) RSS-247 S5.4(d) Compliant

3.2 Test Method

Fundamental average power measurements were recorded using the procedures from ANSI C63.10:
2013 clause 11.9 and KDB 558074 D01 Measurement Guidance v05r02.

Limit

(3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt. For using antennas with greater than 6dBi of gain, the limit is reduced in dB by the
amount the gain exceeds 6dBi (e.g. for a 7.4dBi antenna, the limit is reduced from 30dBm to 28.6dBm)

3.3 Test Site
EMC Laboratory, San Diego, CA

Environmental Conditions
Temperature: 12.7 -27.9 °C
Relative Humidity: 27 — 64 %

3.4 Test Equipment

Test End Date:  Jan. 30 — Feb. 23, 2024 Tester: Minsung Kang
Asset No. Type of Model Serial No. Manufacturer Cal Date &zl b
Equipment Date

Conducted Testing

2013 Power Meter N1911A MY62310007 Keysight 01/29/2024 | 01/29/2025
2015 Wideband Power N1921A MY62220017 Keysight 01/29/2024 | 01/29/2025
2036 |emP/ ['gggg;ty Datal  Ggp.g CMA231100002 Elitech 05/24/2023

3.5 Test Setup Photographs
Test setup photographs are located in a separate exhibit.

SGS North America Inc. | Connectivity & Products 12310 World Trade Drive Suite 106-107, San Diego, CA 92128 t (858) 592-7100 WWW.SgS.com
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3.6 Duty Cycle Test Data

Test Report Number: 208726-1 Rev:1
Comma.ai, inc. / LightningHard SOM

Page: 28 of 142

The test system reported the following duty-cycles used for correcting the average measurements:
Only worst-case scenario reported as both antennas combined

Antennas Combined
Power Data T on + Duty Cycle

Mode Level Rate Fre&t;ency Ul T off DutyO/CycIe Correction Factor
Setting | (Mbpsy | MH2) | (M) | oy (%) (dB)
802.11b 15 1 2412 5.000 | 5.000 100 0.00
NOHT 15 11 2437 1.208 | 1.240 97.42 0.11
15 11 2462 1.208 | 1.240 97.42 0.11
802.11b 15 11 2412 1.208 | 1.240 97.42 0.11
COK 15 11 2437 1.208 | 1.240 97.42 0.11
15 11 2462 1.208 | 1.240 97.42 0.11
15 9 2412 1.384 | 1.420 97.46 0.11
802.11g 12 12 2437 1.044 | 1.080 96.67 0.15
15 6 2462 2.064 | 2.100 98.29 0.00
802.11n 13 mcsll 2412 0.276 | 0.312 88.46 0.53
(HT20) 13 mcs8 2437 0.984 | 1.019 96.47 0.16
15 mcs10 2462 0.356 | 0.392 90.82 0.42
802.11n 13 mcs0 2422 0.948 | 0.999 94.89 0.23
(HT40) 13 mcs0 2437 0.948 | 0.999 94.89 0.23
13 mcs0 2452 0.947 | 0.999 94.79 0.23

SGS North America Inc.

Connectivity & Products

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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SGS

Duty Cycle measurement
Low Channel — 802.11b NOHT, (2412MHz)

Mid Channel — 802.11b NOHT, (2437MHz)
combined (both chains

Spectrum Analyzer 1 [FR

Swept SA

KEYSIGHT [nput RF
pling: DC
Align: Auto

Scale/Div 10 dB

Center 2.412000000 GHz
Res BW 8 MHz

5 Marki

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

#Atten: 10 dB PNO: Fast

Preamp: Off Gate: OFf

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

Ref Lvl Offset 25.20 dB
Ref Level 20.00 dBm

#Video BW 8.0 MHz

combined (both chains)

Spectrum Analyzer 1
Swept SA

Avg Type: Voltage Input Z 50 Q
Trig: Free Run e
Fri

NFE: Adaptive

#Atten: 10 dB PNO: Fast

Gate: Off

ndard IF Gain: Low
Sig Track: Off

Avg Type: Vollage

al Trig: Free Run

Ref Lvi Offset 25.20 dB
Ref Level 20.00 dBm

b s Iilsguin resaedodtn o

Span 0 Hz|

(Center 2.437000000 GHz #Video BW 8.0 MHz
Sweep 20.0 ms (5001 pts) 8

Span 0 Hz

Sweep 20.0 ms (5001 pts)
5 Marker Table v

Mode Trace Scale
A2 1 t

F L

.2
F

Function Function Width Function Value Mode Trace Scale Function Function Width Function Value
(&) A

t
[N
t

Feb 21 4
10:30:32 AM

5 [ (7

High Channel — 802.11b NOHT, (2462MHz)
combined (both chains

KEYSIGHT [nput RF

Coupling: DC
RL > ign Auo

Input Z: 50 0
Corr CCorrRCal
Freq Ref Int (S)
NFE: Adaplive

#Atien 10 dB PNO: Fast

Preamp: Off Gate: Off

WW Path Standard IF Gain: Low
Sig Track: Off

Avg Type: Voltaga
Trig: Free Run

1 Spectrum Ref Lvl Offset 25.20 dB
Scale/Div 10 dB Ref Level 20.00 dBm

btk o PSP AR PRI APEPRVEIR IFRvORg o

Center 2,462000000 GHz

#Video BW 8.0 MHz
Res BW 8 MHz

Span 0 Hz|
Sweep 20.0 ms (5001 pts)|
5 Marker Table v

Mode Trace Scale

1 t(a)
F 1
A4 1
F 1

Function Function Width Function Value

t
t__(A)
t

S cl?%

SGS North America Inc.
\
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Mid Channel — 802.11b CCK, (2437MHz)

combined (both chains)
Spectrum Analyzer 1 +
Swept SA
KEYSIGHT !nput RF Input Z: 50 0 #Atten: 10 dB PNO: Fast
RL - \Coupling: DC Corr CCorr RCal Preamp: Off Gate: Off
IAlign’ Auto Fraq Ref Int(S) W Path: Standard |IF Gain' Low
NFE: Adaptive Sig Track: Off

Low Channel — 802.11b CCK, (2412MHz)

combined (both chains
Spectrum Analyzer 1 Bl +
Swept SA
KEYSIGHT Input RF Input Z: 50 0 #Atten: 10 dB PNO: Fast
RL > Coupling: DC CorrCCorrRCal  Preamp: Off Gate: Off

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

/Avg Type: Voltage RE Avg Type: Voltage
Trig: Free Run Trig' Free Run
-~ AMKr2 - -

1 Spectrum Ref Lvl Offset 25.20 a8 AMkr3 1.240 ms

Scale/Div 10 dB Ref Level 20.00 dBm

Ref Lvl Offset 25.20 dB
Ref Level 20.00 dBm

e . .V S0 IO, AN YU ARPITIN [

SO NI P T,

(Center 2.412000000 GHz #Video BW 8.0 MHz Span 0 Hz
Res BW 8 MHz

(Center 2.437000000 GHz
Sweep 20.0 ms (5001 pts)|

#Video BW B.0 MHz
Res BW 8 MHz

Span 0 Hz|

Sweep 20.0 ms (5001 pts)
5 Marker Table Al

5 Marker Table v
Trace Scale Function Function Width Function Value Mode Trace Scale
1 t (4 (4) 0 A2 1 t
F 1 t
A7 1 i &)
F 1 t

Function Function Width Function Value

1 t
il T {A]
1 [

RS [N

Sl YRR

it RF Input Z: 50 #Atten: 10 dB PNO: Fast
pling: DC CorrCCorrRCal ~ Preamp: Off Gate: Off
Align. Auto Freq Ref: Int (S) W Path: Standard IF Gain. Low
NFE: Adaptive Sig Track: Off

Avg Type: Voltage
Trig: Free Run

Ref Lvl Offset 25.20 dB
Ref Level 20.00 dBm

ey i it o i etk i i, M, b o

Center 2.462000000 GHz

#Video BW 8.0 MHz Span 0 Hz|
Res BW 8 MHz Sweep 20.0 ms (5001 pts),

5 Marker Table v

Mode Trace Scale Function Function Width Function Value
A2 1 t (4) 0.7599 dB

F 1 t
. i -]
F 1 t

9 Feb 2

11:27:41 AM | >
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Low Channel — 802.11g NOHT, (2412MHz)

Mid Channel — 802.11g NOHT, (2437MHz)
combined (both chains i i

combined (both chains

KEYSIGHT Input RF

Coupling: DC
RL > Align: Auto

1 Spectrum v
Scale/Div 10 dB

i i

Center 2.412000000 GHz
Res BW 8 MHz

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

#Atten: 10 dB
Preamp: Off

Ref Lvl Offset 25.20 dB
Ref Level 20.00 dBm

#Video BW 8.0 MHz

PNO: Fast
Gate: OF
MW Path: Standard IF Gain: Low
Sig Track: Off

Avg Type: Voltage
Trig: Free Run

2

Span 0 Hz,
Sweep 10.0 ms (10001 pts)

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

#Atten: 10 dB
Preamp: Off
W Path: Standard IF Gai
1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 25.20 dB
Ref Level 20.00 dBm

Center 2.437000000 GHz
Res BW 8 MHz

#Video BW 8.0 MHz

PNO: Fast
Gate: Off

Sig Track

Avg Type: Voltage
Trig: Free Run

AMkr3 1.080 ms
-0.20 dB

b A R S A e A R RV RS R T R R

Span 0 Hz|
Sweep 10.0 ms (10001 pts)

5 Marker Table v 5 Marker Table v
Mode Trace Scale
iv] 1 t
F 1 t
A4 1 t
F 1 t

Function Function Width Function Value Mode Trace Scale

2 1

Function Function Width Function Value

i
il (B) 0 ms (A)
1.340 ms 1

165.0 ps

r} (‘j - ? F;ebm

Feb 21, 2024 4
2:09:40 PM

S~ ll|?

High Channel — 802.11g NOHT, (2462MHz)
combined (both chains

SpIﬁn;nANHyuﬂ N+
KEYSIGHT n #Atten: 10 dB PNO: Fast
Preamp: Off Gate: Off
UW Path: Standard IF Gain: Low
Sig Track: Off

Avg Type: Voltage

Input Z: 50 Q
C Trig: Free Run

T RCal
- Int (S)
NFE: Adaptive
1 Spectrum

Scale/Div 10 dB

Ref Lvl Offset 25.20 dB
Ref Level 20.00 dBm

Center 2.462000000 GHz
Res BW 8 MHz

#Video BW 8.0 MHz Span 0 Hz
Sweep 10.0 ms (10001 pts)

5 Marker Table v

Mode
A2

Trace Scale Function Function Width Function Value

YL X

SGS North America Inc. | Connectivity & Products 12310 World Trade Drive Suite 106-107, San Diego, CA 92128 t (858) 592-7100 WWW.SgS.com
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Low Channel — 802.11n HT20, (2412MHz)
combined (both chains

Spectrum Analyzer 1 o +
Swept SA

KEYSIGHT |nput RF Input Z: 50 0
Corr CCorrRCal
Freq Ret. Int (S)
NFE: Adaplive

#Atten: 10 dB
Preamp: Off

1 Spectrum Ref Lvl Offset 25.20 dB
Scale/Div 10 dB

Ref Level 20.00 dBm

by P st s e € ot T s R R R D 82 et H R e e

(Center 2.412000000 GHz
Res BW 8 MHz

5 Marker Table v

#\Video BW 8.0 MHz

Trace Scale Y Function
1 t ) (A

1 t
1 T
1 t

PNO: Fast
Gate: Off

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

Spectrum Analyzer 1
Swept SA
KEYSIGHT !nput RF

Coupling: DC
A > nign' Auto

Avg Type: Voltage
Trig: Free Run

AMKr3 1 Spectrum

Span 0 Hz|
Sweep 10.0 ms (10001 pts)

§ Marker Table v

Function Width Function Value

Mode Trace Scale

+
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Mid Channel — 802.11n HT20, (2437MHz)

combined (both chains)

Input Z: 50 0
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Adaptiva

#Atlen: 10 dB PNO: Fast

Preamp: Off Gate: OFf

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

Avg Type: Voltage
Trig: Free Run

Ref Lvl Offset 25.20 dB
Ref Level 20.00 dBm

AMKr3 1.019 ms

#Video BW 8.0 MHz Span 0 Hz,

Sweep 10.0 ms (10001 pts))

Function Function Width Function Value

Feb 21,2024
3:48:19 PM 5

High Channel — 802.11n HT20, (2462MHz)

KEYSIGHT /nput ‘ RF
\Coup

- A.Ilgn Auto

1 Spectrum

Scale/Div 10 dB

Center 2.462000000 GHz
Res BW 8 MHz

5 Marker Table

oo bwn

SGS North America Inc.
\

Connectivity & Products

combined (both chains

Input Z- 50 0
vling: DC Corr CCorr RCal
Freq Rel Int (S)
NFE: Adaptive

#Atten: 10 dB PNO: Fast

Preamp: OFF Gate: OFF

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

Ref Lvl Offset 25.20 dB
Ref Level 20.00 dBm

#Video BW 8.0 MHz

v

Function

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

Function Width

Avg Type: Voltage
Trig: Free Run

Span 0 Hz

Sweep 10.0 ms (10001 pts)

Function Value

t (858) 592-7100 WWW.SGS.Com
Member of the SGS Group (SGS SA)
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Low Channel — 802.11n HT40, (2422MHz)

‘Spectrum Analyzer 1
Swept SA

KEYSIGHT [nput RF

RL o L

1 Spectrum

Scale/Div 10 dB

(Center 2.422000000 GHz
Res BW 8 MHz

5 Marker Table v

Trace Scale

1 t
1 T
1 t

SGS North America Inc.
\

supling: DC

Connectivity & Products

J+

Input Z: 50 0
Corr CCorrRCal
Freq Ret. Int (S)
NFE: Adaplive

#Atten: 10 dB PNO Fast
Praamp: Off Gate: Off
UW Path: Standard IF Gain: Low

Sig Track: Off

Ref Lvl Offset 25.20 dB

Ref Level 20.00 dBm

#\Video BW 8.0 MHz

Function

High Channel —802.11n
combined (both chains)

(Center 2.452000000 GHz
Res BW 8 MHz
5 Marker Table: v

Mode

Trace Scale

combined (both chains

Function Width

Avg Type: Voltaga
Trig: Free Run

9.0 ps|
21dB

Span 0 Hz|
Sweep 10.0 ms (10001 pts)

Function Value

#Atten: 10 dB
Preamp. Off

MW Path: Standard IF
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Mid Channel — 802.11n HT40, (2437MHz)

Input Z 50 0

#Atten: 10 dB
orr RCal

Preamp: Off
MW Path: Standard ||

NFE: Adaplive

1 Spectrum

Ref Lvi Offset 25.20 dB
Scale/Div 10 dB

Ref Level 20.00 dBm

#Video BW 8.0 MHz

Function

HT40, (2452MHz)

PNO: Fast /Avg Type: Vollage

Trig: Free Run

Ref Lvl Offset 25.20 dB
Ref Level 20.00 dBm

#Video BW 8.0 MHz

Function

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

Span 0 Hz,
Sweep 10.0 ms (10001 pts)

Function Width Function Value

£ (858) 592-7100

combined (both chains)

Avg Type: Voltage
Trig: Free Run

Span 0 Hz
Sweep 10.0 ms (10001 pts)

Function Width Function Value

WWW.SgS.com
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Channel/ Data Rate |PWR Level Duty Cy_cle A'ntenna Calculated Limit '
Mode (Frequency (Mbps) Settin Correction| Mode [Gain (max.) EIRP (dBm) Verdict
(MHz) . € | (dB) (dBi) (dBm)
1 15 0.00 8.22 1.50 9.72 30 Pass
2412 MHz
11 15 0.11 8.32 1.50 9.82 30 Pass
1 15 0.00 8.61 1.50 10.11 30 Pass
0L 2437 MHz
NOHT 11 15 0.11 8.93 1.50 10.43 30 Pass
1 15 0.00 8.43 1.50 9.93 30 Pass
2462 MHz
11 15 0.11 8.61 1.50 10.11 30 Pass
1 15 0.00 8.29 1.50 9.79 30 Pass
2412 MHz
11 15 0.11 8.57 1.50 10.07 30 Pass
802.11b 1 15 0.00 8.79 1.50 10.29 30 Pass
2437 MHz
CCK 11 15 0.11 10.02 1.50 11.52 30 Pass
1 15 0.00 8.40 1.50 9.90 30 Pass
2462 MHz
11 15 0.11 8.56 1.50 10.06 30 Pass
15 0.07 11.64 1.50 13.14 30 Pass
15 0.11 11.73 1.50 13.23 30 Pass
12 15 0.15 11.66 1.50 13.16 30 Pass
18 15 0.53 12.08 1.50 13.58 30 Pass
2412 MHz
24 15 0.53 11.95 1.50 13.45 30 Pass
36 15 0.53 11.82 1.50 13.32 30 Pass
48 15 0.53 11.80 1.50 13.30 30 Pass
54 15 0.53 11.73 1.50 13.23 30 Pass
12 0.07 9.41 1.50 10.91 30 Pass
12 0.11 9.53 1.50 11.03 30 Pass
12 12 0.15 9.61 1.50 11.11 30 Pass
18 12 0.53 9.86 1.50 11.36 30 Pass
802.11g 2437 MHz
NOHT 24 12 0.53 9.75 1.50 11.25 30 Pass
36 12 0.53 9.64 1.50 11.14 30 Pass
48 12 0.53 9.65 1.50 11.15 30 Pass
54 12 0.53 9.55 1.50 11.05 30 Pass
15 0.07 12.14 1.50 13.64 30 Pass
15 0.11 12.17 1.50 13.67 30 Pass
12 15 0.15 12.18 1.50 13.68 30 Pass
18 15 0.53 12.48 1.50 13.98 30 Pass
2462 MHz
24 15 0.53 12.39 1.50 13.89 30 Pass
36 15 0.53 12.37 1.50 13.87 30 Pass
48 15 0.53 12.12 1.50 13.62 30 Pass
54 15 0.53 12.08 1.50 13.58 30 Pass
Connectivity & Products 12310 World Trade Drive Suite 106-107, San Diego, CA 92128 t (858) 592-7100 WWW.SgS.com
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Mode Ff‘zzrt::fl::/y Data Rate | PWR I:evel gz:reiriﬂs Mode G:i’r“t‘(*::;i.) Cal::lill??tEd Limit Verdict
(MHz) (Mbps) Setting (dB) (dBi) (dBm) (dBm)
mcs0 13 0.23 9.42 1.50 10.92 30 Pass
mcsl 13 0.53 9.55 1.50 11.05 30 Pass
mcs2 13 0.53 9.63 1.50 11.13 30 Pass
mcs3 13 0.53 9.50 1.50 11.00 30 Pass
mcs4 13 0.53 9.55 1.50 11.05 30 Pass
mcs5 13 0.53 9.55 1.50 11.05 30 Pass
mcs6 13 0.53 9.61 1.50 11.11 30 Pass
2412 MHz mcs7 13 0.53 9.62 1.50 11.12 30 Pass
mcs8 13 0.16 9.50 1.50 11.00 30 Pass
mcs9 13 0.53 9.83 1.50 11.33 30 Pass
mcs10 13 0.42 9.73 1.50 11.23 30 Pass
mcsll 13 0.53 9.95 1.50 11.45 30 Pass
mcs12 13 0.53 9.78 1.50 11.28 30 Pass
mcs13 13 0.53 9.69 1.50 11.19 30 Pass
802.11n mcs14 13 0.53 9.54 1.50 11.04 30 Pass
HT20 mcs0 13 0.23 10.07 1.50 11.57 30 Pass
mcsl 13 0.53 10.23 1.50 11.73 30 Pass
mcs2 13 0.53 10.38 1.50 11.88 30 Pass
mcs3 13 0.53 10.20 1.50 11.70 30 Pass
mcs4 13 0.53 10.37 1.50 11.87 30 Pass
mcs5 13 0.53 10.22 1.50 11.72 30 Pass
mcs6 13 0.53 10.28 1.50 11.78 30 Pass
2437 MHz mcs7 13 0.53 10.19 1.50 11.69 30 Pass
mcs8 13 0.16 10.36 1.50 11.86 30 Pass
mcs9 13 0.53 10.68 1.50 12.18 30 Pass
mcs10 13 0.42 10.42 1.50 11.92 30 Pass
mcsll 13 0.53 10.53 1.50 12.03 30 Pass
mcs12 13 0.53 10.62 1.50 12.12 30 Pass
mcs13 13 0.53 10.12 1.50 11.62 30 Pass
mcs14 13 0.53 9.78 1.50 11.28 30 Pass
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Mode Ff‘zzrt::fl::/y Data Rate | PWR I:evel gz:reiriﬂs Mode G:i’r“t‘(*::;i.) Cal::lill??tEd Limit Verdict
(MHz) (Mbps) Setting (dB) (dBi) (dBm) (dBm)
mcsO 15 0.23 11.38 1.50 12.88 30 Pass
mcsl 15 0.53 11.65 1.50 13.15 30 Pass
mcs2 15 0.53 11.68 1.50 13.18 30 Pass
mcs3 15 0.53 11.57 1.50 13.07 30 Pass
mcs4 15 0.53 11.59 1.50 13.09 30 Pass
mcs5 15 0.53 11.67 1.50 13.17 30 Pass
mcs6 15 0.53 11.75 1.50 13.25 30 Pass
802.11n

HT20 2462 MHz mcs7 15 0.53 11.61 1.50 13.11 30 Pass
mcs8 15 0.16 11.96 1.50 13.46 30 Pass
mcs9 15 0.53 12.34 1.50 13.84 30 Pass
mcs10 15 0.42 12.26 1.50 13.76 30 Pass
mcs1l 15 0.53 12.13 1.50 13.63 30 Pass
mcs12 15 0.53 11.77 1.50 13.27 30 Pass
mcs13 15 0.53 11.61 1.50 13.11 30 Pass
mcs14 15 0.53 11.66 1.50 13.16 30 Pass
mcs0 13 0.23 10.25 1.50 11.75 30 Pass
mcs1 13 0.53 10.42 1.50 11.92 30 Pass
mcs2 13 0.53 10.40 1.50 11.90 30 Pass
mcs3 13 0.53 10.45 1.50 11.95 30 Pass
mcs4 13 0.53 10.52 1.50 12.02 30 Pass
mcs5 13 0.53 10.08 1.50 11.58 30 Pass
mcs6 13 0.53 9.84 1.50 11.34 30 Pass

80211n

HT40 2422 MHz mcs7 13 0.53 9.53 1.50 11.03 30 Pass
mcs8 13 0.16 9.77 1.50 11.27 30 Pass
mcs9 13 0.53 10.04 1.50 11.54 30 Pass
mcs10 13 0.42 9.94 1.50 11.44 30 Pass
mcs1l 13 0.53 9.96 1.50 11.46 30 Pass
mcs12 13 0.53 8.86 1.50 10.36 30 Pass
mcs13 13 0.53 8.51 1.50 10.01 30 Pass
mcs14 13 0.53 8.59 1.50 10.09 30 Pass
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Mode Ff‘zzrt::fl::/y Data Rate | PWR I:evel gz:reiriﬂs Mode G:i’r“t‘(*::;i.) Cal::lill??tEd Limit Verdict
(MHz) (Mbps) Setting (dB) (dBi) (dBm) (dBm)
mcs0 13 0.23 10.58 1.50 12.08 30 Pass
mcsl 13 0.53 10.87 1.50 12.37 30 Pass
mcs2 13 0.53 10.88 1.50 12.38 30 Pass
mcs3 13 0.53 10.81 1.50 12.31 30 Pass
mcs4 13 0.53 10.86 1.50 12.36 30 Pass
mcs5 13 0.53 10.52 1.50 12.02 30 Pass
mcs6 13 0.53 10.30 1.50 11.80 30 Pass
2437 MHz mcs7 13 0.53 9.97 1.50 11.47 30 Pass
mcs8 13 0.16 10.13 1.50 11.63 30 Pass
mcs9 13 0.53 10.43 1.50 11.93 30 Pass
mcs10 13 0.42 10.48 1.50 11.98 30 Pass
mcsl1l 13 0.53 10.29 1.50 11.79 30 Pass
mcs12 13 0.53 9.19 1.50 10.69 30 Pass
mcs13 13 0.53 8.97 1.50 10.47 30 Pass
802.11n mcs14 13 0.53 9.02 1.50 10.52 30 Pass
HT40 mcs0 13 0.23 10.96 1.50 12.46 30 Pass
mcsl 13 0.53 11.17 1.50 12.67 30 Pass
mcs2 13 0.53 11.12 1.50 12.62 30 Pass
mcs3 13 0.53 11.12 1.50 12.62 30 Pass
mcs4 13 0.53 11.09 1.50 12.59 30 Pass
mcs5 13 0.53 10.70 1.50 12.20 30 Pass
mcs6 13 0.53 10.74 1.50 12.24 30 Pass
2452 MHz mcs7 13 0.53 10.17 1.50 11.67 30 Pass
mcs8 13 0.16 10.38 1.50 11.88 30 Pass
mcs9 13 0.53 10.76 1.50 12.26 30 Pass
mcs10 13 0.42 10.51 1.50 12.01 30 Pass
mcsl1l 13 0.53 10.45 1.50 11.95 30 Pass
mcs12 13 0.53 9.39 1.50 10.89 30 Pass
mcs13 13 0.53 9.21 1.50 10.71 30 Pass
mcs14 13 0.53 9.22 1.50 10.72 30 Pass
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Example screen shots from the power meter:

Low Channel —802.11b NOHT, (2412MHz)

SGS North America Inc.

Connectivity & Products

combined (both chains)

-
Instrument : N1911A (MY62310007)
Measurement : 1
Channel A Avg  2412MHz
OFs
Min : 7.86 Max: .22

8 .14 dBm

Instrument : N1911A (MY62310007)
Measurement : 2
Channel A Peak 2412MHz

OFs
Min : 12.27 Max: 12.74

12 .51dBm
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4 Power Spectral Density

4.1 Test Result

Test Description Test Specification Test Result

Power Spectral Density 15.247(e) RSS-247 S5.2(b) ‘ Compliant

4.2 Test Method

Power spectral density measurements were recorded using the procedures from ANSI C63.10: 2013
clause 11.10 and KDB 558074 D01 Measurement Guidance v05r02.

1. Set analyzer center frequency to DTS channel center frequency.
2. The testing follows the Measurement Procedure of FCC KDB 558074 D01 DTS Meas. Guidance .
3. Set the span to 1.5 times the DTS channel bandwidth.
4. Setthe RBW =3 kHz & VBW = 10 kHz.
5. Detector = peak.
6. Sweep time = auto couple.
7. Trace mode = max hold.
8. Allow trace to fully stabilize.
9. Use the peak marker function to determine the maximum amplitude level.
Limit

The limit is 8 dBm.

43 Test Site
Environmental Conditions
Temperature: 18 —22.4 °C
Relative Humidity: 47 - 62 %

4.4 Test Equipment

Test Dates: Feb. 21 — 22, 2024 Tester: Andreas Gillmeier
Type of . Cal Due
Asset No. Equipment Model Serial No. Manufacturer Cal Date Date
Conducted Testing
2003 Signal Analyzer N9030B MY61330812 Keysight 01/29/2024 | 01/29/2025
- Test Software Radio Test v.23 SGS Taiwan N/A
Software

Temp/Humidity Data

GSP-8 CMA231100002 Elitech 05/24/2023
Logger

2036

45 Test Setup Photographs
Test setup photographs are located in a separate exhibit.

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)



Test Report Number: 208726-1 Rev:1
SGS Comma.ai, inc. / LightningHard SOM
' Page: 40 of 142

4.6 Test Data

Power Spectral
Density (dBm/3
i Duty - kH2)
e Frequency | Power Toie Cycle (including Duty -
(MHz) Level (Mbps) Correction | _Cycle Correction)
> (dB) Both
Antennas | Limit
Combined
2412 15 1 0 -15.62 8 Pass
802.11b
NOHT 2437 15 11 0.11 -15.39 8 Pass
2462 15 11 0.11 -15.36 8 Pass
2412 15 11 0.11 -15.74 8 Pass
8(2:2c.zll<il.b 2437 15 11 0.11 -15.61 8 Pass
2462 15 11 0.11 -15.35 8 Pass
2412 15 9 0.11 -19.52 8 Pass
802.11g 2437 12 12 0.15 -20.84 8 Pass
2462 15 6 0 -17.97 8 Pass
2412 13 mcsll 0.53 -13.32 8 Pass
802.11n
(HT20) 2437 13 mcs8 0.16 -20.83 8 Pass
2462 15 mcs10 0.42 -18.38 8 Pass
2422 13 mcs0 0.23 -21.36 8 Pass
802.11n
(HT40) 2437 13 mcs0 0.23 -22.77 8 Pass
2452 13 mcsO0 0.23 -21.24 8 Pass
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Low Channel — 802.11b NOHT, (2412MHz)

combined (both chains)

Spectrum
Swept SA
KEYSIGHT Input RF InputZ 500 #Atten 10 dB PNO. Best Wide  #Avg Type: Power (RMS]{] >
RL Coupling: DC Com CComRCal  Preamp: Off Gate: Off Trig: Free Run
G ign Auto FreqRef Int(S) pW Path Standard |IF Gain' Low
INFE: Adaptive Sig Track: Off )

1 Spectrum

Ref Lvl Offset 25.20 dB Mkr1 2.414 091 8 GHz
Scale/Div 10 dB

Ref Level 20.00 dBm -15.620 dBm

Center 2.412000 GHz Span 8.366 MHz|
#Res BW 3.0 kHz

#Video BW 10 kHz
Sweep 282 ms (5578 pts)|

== It“) (-3 - ? Feb 21, 20.

10:39:40 Al

Mid Channel — 802.11b NOHT, (2437MHz)

KEYSIGHT Input: inpulZ 500 #Allen 1008 PNO. Best Wide #Avg Type: Power (RMS]1
= Coupling: DG CorrGCorrRCal  Preamp: Off Gale: Off Trig. Free Run ™
@ Align: Auto Freq Ref. Int (S) ¥W Path: Standard IF Gain: Low

NFE: Adaptive Sig Track: Off A
Ref Ll Offset 25.20 dB Mkr1 2.438 578 5 GHz
Ref Level 20.00 dBm -15.503 dBm

m‘ﬂ«wmwww.,mw.w‘\«w»MWWW""‘*“”"“*’**"W“'W*”ﬂ

Center 2.437000 GHz

#Video BW 10 kHz
#Res BW 3.0 kHz

Span 9.060 MHz|
Sweep 306 ms (6042 pts)|

== olall | ? Feb 21,2024 |y .:: E

10:57:27 AM | 3=
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High Channel — 802.11b NOHT, (2462MHz)

combined (both chains

Input Z 50 0 #Atten 10 dB PNO: Best Wide  #Avg Type: Power (RMSI\l
CorCComRCal  Preamp: Off Gate: Off Trig: Free Run
FreqRef Int(S) W Path: Standard IF Gain: Low
NFE Adaplive Sig Track: Off
e Ref Lvl Offset 25.20 dB
Scale/Div 10 dB Ref Level 20.00 dBm

N&f*Hp‘-*ﬂ‘HM‘-"WFW‘ﬂ}ﬂﬂ'«‘n‘wwhM"N(u‘g‘,‘l*.l‘

WT'J'F”Mm-,w;,twﬁv,wp;ﬁ,MW‘AW*M

Center 2.462000 GHz #Video BW 10 kHz Span 8.394 MHz|
#Res BW 3.0 kHz

Input Z: 50 O #Atten: 10 dB PNO: Best Wide  #Avg Type: Power fFiMS]T;
Corr CCorrRCal  Preamp: Off Gate: Off Trig: Free Run
Freq Ref: Int(S)  uW Path: Standard IF Gain: Low
NFE: Adaptive Sig Track: Off A
Y 2 68
Ref Lvi Offset 25.20 dB Mkr1 2.414 816 8 GHz

Scale/Div 10 dB Ref Level 20.00 dBm -15.846 dBm

1 Spectrum

A wgmvwWl'f”n’WMNM'Whﬁﬁ.ﬂﬂww-'&f
RN

Center 2.412000 GHz #Video BW 10 kHz Span 8.037 MHz
#Res BW 3.0 kHz Sweep 271 ms (5358 pts)

®He 7?2 .21 W
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Mid Channel — 802.11b CCK, (2437MHz)

Spectrum

Swept SA

KEYSIGHT '"W‘IRF -
Coupling

RL GO Aign: Auto

Scale/Div 10 dB

i W R

Center 2.437000 GHz
#Res BW 3.0 kHz

o cm?

High Channel — 802.11b CCK, (2462MHz)

Scale/Div 10 dB

W11%{1m‘*-‘#rh;r.ﬁ'

Center 2.462000 GHz
#Res BW 3.0 kHz

go5c Al ?
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combined (both chains)

Input Z. 50 O #Atten: 10 dB PNO. Best Wide |#Avg Type: Power (RMS[1]»
Corr CCorRCal  Preamp: Off Gate: Off Trig: Free Run

FreqRef. Int(S) W Path: Standard IF Gain: Low

NFE: Adaptive Sig Track. Off A

Mkr1 2.440 510 2 GHz
-15.722 dBm

Ref Lvl Offset 25.20 dB
Ref Level 20.00 dBm

Wﬁr‘n“ﬁn-Wﬁt’leh'»&“‘%)“ﬂwWMW«M

#Video BW 10 kHz Span 9.060 MHz|

Sweep 306 ms (6042 pts))|
Feb 21, 2024 | /o
11:54:44 AM 2

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

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

NFE: Adaptive Sig Track: Off

Ref Lvl Offset 25.20 dB
Ref Level 20.00 dBm

o WWw,wwf*ﬂﬂm‘mﬁ\%‘#WHMWn‘ﬂpmww
T

#Video BW 10 kHz Span 8.411 MHz|
Sweep 284 ms (5608 pts)
Feb 21, 2024 |
11:38:51 AM | >—
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Low Channel — 802.11g NOHT, (2412MHz)

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

#Atten: 10 dB

Preamp: Off Gate: Off

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

Ref Lvl Offset 25.20 dB

Scale/Div 10 dB Ref Level 20.00 dBm

Center 2.41200 GHz
#Res BW 3.0 kHz

#Video BW 10 kHz

N ol ? T

Mid Channel — 802.11g NOHT, (2437MHz)

#Atten: 10 dB PNO: Best Wide

Preamp: Off Gate: Off

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

req L(S)
NFE: Adaptive

Ref Lvl Offset 25.20 dB
Ref Level 20.00 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz

SGS North America Inc. | Connectivity & Products

combined (both chains)

PNO: Best Wide
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#hvg Type: Power (RMSE
Trig: Free Run

Mkr1

Span 24.15 MHz,
Sweep 815 ms (16102 pts);

#Avg Type. Power (RMSli 2
Trig: Free Run

‘Span 24.29 MHz|
Sweep 819 ms (16192 pts)|

LI e

(A

£ (858) 592-7100 WWW.Sgs.com

Member of the SGS Group (SGS SA)



SGS

High Channel — 802.11g NOHT, (2462MHz)

Spectrum
Swept SA
KEYSIGHT nput RF

\Coupling. DC
RL GO ign Auto

1 Spectrum

Scale/Div 10 dB

Input Z 50 O
Corr CCorr RCal
Freq Rel" Int (S)
NFE Adaptive

#Atlen” 10dB
Preamp: Off

PNO" Best Wide
Gale: Off
UW Path: Standard IF Gain: Low
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combined (both chains

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

Sig Track: Off

Ref Lvl Offset 25.20 dB
Ref Level 20.00 dBm

Center 2.46200 GHz
#Res BW 3.0 kHz

W c~l?

Low Channel — 802.11n HT20, (2412MHz)

SGS North America Inc.

1 Spectrum

Scale/Div 10 dB

i

ICenter 2.41200 GHz
#Res BW 3.0 kHz

mE9cM?

Connectivity & Products

Feb

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

#Video BW 10 kHz

Feb 21,2024 (i
246:10PM 5

#Atlen: 10 dB PNO: Best Wide

Preamp: Off Gate: Off

VW Path: Standard |IF Gain: Low
Sig Track: Off

Int (S}
NFE: Adaptive

Ref Lvl Offset 25.20 dB
Ref Level 20.00 dBm

#Video BW 10 kHz

A
Mkr1 2.458 669 5 GHz
-17.966 dBm

Span 23.73 MHz
Sweep 801 ms (15822 pts)

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

A
Mkr1 2.413 341 7 GHz
-13.851 dBm

Span 26.42 MHz|
Sweep 891 ms (17612 pts)

£ (858) 592-7100 WWW.Sgs.com
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Mid Channel —802.11n HT20, (2437MHz)

combined (both chains)

InputZ. 50 0 #Atlen. 10 dB
CormrCCorRCal  Preamp; OFf
Freq Ref. Int (S)
NFE: Adapiive Sig Track: Off
1 Spectrum

PNO: Best Wide  #Avg Type: Power (RMS‘]
Gate: OFf Trig: Free Run
W Path: Standard IF Gain: Low

Ref Lvl Offset 25.20 dB Mkr1 2.429 615 2 GHz
Scale/Div 10 dB Ref Level 20.00 dBm

-21.654 dBm

*.WhZWv‘MWWMqMWMW
e

(Center 2.43700 GHz #Video BW 10 kHz Span 26.43 MHz|
#Res BW 3.0 kHz Sweep 892 ms (17622 pts)
sl Feb 21, 2024 | -y )
L] ) & - ? 3:59:07 PM - 12 %]

High Channel — 802.11n HT20, (2462MHz)

combined (both chains)

Ee Tl +

KEYSIGHT !nput RF Input Z: 50 0 #Atten: 10 dB PNO' BestWide #Avg Type: Power (RMS[1] ;
RL Coupling: DC Corr CCorRCal  Preamp: Off
D Align: Aut

c Gate: Off Trig: Free Run
o Freq Ref Int(S) W Palh: Standard IF Gain: Low
NFE: Adaptive

Sig Track: Off A NI
1 Spectrum Mkr1 2.454 616 7 GHz|
-18.798 dBm

Ref Lvl Offset 25.20 dB
Scale/Div 10 dB Ref Level 20.00 dBm

AR A
o

[Center 2.46200 GHz #Video BW 10 kHz
#Res BW 3.0 kHz

Span 24.11 MHz
Sweep 813 ms (16072 pts)|

EHILY

SGS North America Inc.
\
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Low Channel — 802.11n HT40, (2422MHz)

combined (both chains)
Spectrum.
Swept SA
KEYSIGHT ! Input Z: 50 0 PNO: BestWide  #Avg Type: Power (Rmsm,
RL ( c Corr CCorr RCal Gate: Off Trig: Free Run
KJ L C Freq Ref Int(S)  pW Path: Standard IF Gain: Low
NFE: Adaptive Sig Track: Off

#Aiten: 10 dB
Preamp: OFF

A
2.409 887 1 GHz
-21.587 dBm

Ref Lvl Offset 25.20 dB Mkr1
Scale/Div 10 dB Ref Level 20.00 dBm

%WWWWW“W WMW

Center 2.42200 GHz #Video BW 10 kHz
#Res BW 3.0 kHz

Span 53.66 MHz|
Sweep 1.81 5 (35772 pts)

Input Z: 50 O
Corr CCorr RCal
Freq Ref. Int (S)
NFE: Adaptive Sig Track: Off
1 Spectrum

#Atten: 10 dB Bes #Avg Type: Power (RMS|1_| 2
Preamp: Off Gal Trig: Free Run
MW Path: Standard IF Gain:

A
Mkrd 2 447 00 G
Ref Lvl Offset 25.20 dB Mkr1 2.444 900 0 GHz
Scale/Div 10 dB Ref Level 20.00 dBm

-23.000 dBm

' "
|

#Video BW 10 kHz

Span 54.08 MHz|
Sweep 1.82 s (36050 pts)

adl Feb 22, 2024
-y r‘) (‘, - ? 11:47:11 AM
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High Channel — 802.11n HT40, (2452MHz)

Input Z: 50 O #Alten: 10 dB PNO: Best Wide ~ #Avg Type. Power (‘RM.E-N y
Corr CCorrRCal  Preamp: Off Gate: Off Tnig: Free Run
FreqRef Int(S)  pW Path: Standard IF Gain: Low
NFE: Adaplive Sig Track: Off
€225 Ref Lvl Offset 25,20 dB
Scale/Div 10 dB Ref Level 20.00 dBm

’T

.WWMWWW

#Video BW 10 kHz Span 52.85 MHz|
Sweep 1.78 s (35230 pts)
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5 Conducted Spurious Emissions / Band Edge

51 Test Result

Test Description Test Specification Test Result

L ecogmenc .
Band Edge 15.247(d) RSS-247 S5.5 Compliant

52 Test Method

Spurious emissions in non-restricted frequency bands were recorded using the methods defined in ANSI
C63.10: 2013 clause 11.11 and KDB 558074 D01 Measurement Guidance v05r02.

Lowest, middle, and highest channels were investigated.

Because the maximum conducted peak output power was used to determine compliance with the output
power limits, the limit in any 100 kHz band outside of the authorized band is 20 dB below the maximum
in-band peak level.

Reference Level of Emission Limit:

Set analyzer center frequency to DTS channel center frequency.

The testing follows the Measurement Procedure of FCC KDB 558074 D01 DTS Meas. Guidance .
Set the span to 1.5 times the DTS channel bandwidth.

Set the RBW = 100kHz & VBW = 300 kHz.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

© 00 N kR wdhPRE

Use the peak marker function to determine the maximum amplitude level.

53 Test Site
Environmental Conditions

Temperature: 18 —23.3 °C
Relative Humidity: 45 - 62 %

SGS North America Inc. | Connectivity & Products 12310 World Trade Drive Suite 106-107, San Diego, CA 92128 t (858) 592-7100 WWW.SgS.com
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5.4 Test Equipment

Test Dates: Feb. 21 — March 8, 2024 Tester: Andreas Gillmeier
Asset No. E Ty_pe of Model Serial No. Manufacturer Cal Date Calibue
quipment Date
Conducted Testing
2003 Signal Analyzer N9030B MY61330812 Keysight 01/29/2024 | 01/29/2025
- Test Software Radio Test v.23 SGS Taiwan N/A -
Software
2036 1Mo/ 'Cé‘ggg'rty Datay  gp.g CMA231100002 Elitech 05/24/2023
55 Test Data
Level of Reference (dBm)
Frequency | Power | Data Rate — — .
Mode Limit Ch O Limit Ch 1 Verdict
(MHz) Level (Mbps) Cho (dBm) Ch1 (dBm)
802.11b 2412 15 1 0.44 -29.56 1.10 -28.9 Pass
NdHT 2437 15 11 0.89 -29.11 1.74 -28.26 Pass
2462 15 11 0.48 -29.52 1.58 -28.42 Pass
802.11b 2412 15 11 0.41 -29.59 1.61 -28.39 Pass
CéK 2437 15 11 0.83 -29.17 1.85 -28.15 Pass
2462 15 11 0.17 -29.83 1.71 -28.29 Pass
2412 15 9 -3.08 -33.08 -2.3 -32.3 Pass
802.11g 2437 12 12 -2.9 -32.9 -4.37 -34.37 Pass
2462 15 6 -5.33 -35.33 -1.29 -31.29 Pass
802.11n 2412 13 mcsll -4.95 -34.95 -4.15 -34.15 Pass
(H'I;20) 2437 13 mcs8 -4.53 -34.53 -3.64 -33.64 Pass
2462 15 mcs10 -2.72 -32.72 -0.99 -30.99 Pass
802.11n 2422 13 mcsO -6.84 -36.84 -6.48 -36.48 Pass
(H'I;40) 2437 13 mcsO -5.88 -35.88 -5.88 -35.88 Pass
2452 13 mcsO -6.51 -36.51 -6.51 -36.51 Pass
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