DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29507456

Operation Band MHz = [2400, 2483.5]
Equipment Type = Frequency Hopping Spread Spectrum systems (DSS)

Active Port =1

D DEKRA

Frequency Range GHz = [17, 26]
Frequency MHz = 2480.00000
Modulation =BT (GFSK 1-DH5)
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Tables:

Spectrum Analyzer Parameters

Detectors Bandwidth ‘ Sweep Time Preamp

Subrange Step Size
Receiver: [ESW 44]
17 GHz - 26 GHz 500 kHz | PK+; AVG 1 MHz 1s 0dB
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29507456

Modulation: BT (Pi/4 DQPSK 2-DH5)
Results

No spurious frequencies detected at less than 20 dB below the limit.

Verdict

Pass
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C.ILF. A29507456

Attachments
Operation Band MHz =[2400, 2483.5] Frequency Range GHz =1, 3]
Equipment Type = Digital Transmission System (DTS) Frequency MHz = 2402.00000
Active Port =1 Modulation = BT (Pi/4 DQPSK 2-DH5)
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Spectrum Analyzer Parameters
Subrange ‘ Step Size Detectors Bandwidth Sweep Time | Preamp
Receiver: [ESW 44]
1 GHz -3 GHz 66,667 kHz | PK+; AVG 1 MHz 1s 0dB
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C.ILF. A29507456

D DEKRA

Operation Band MHz =[2400, 2483.5] Frequency Range GHz =1, 3]
Equipment Type = Digital Transmission System (DTS) Frequency MHz = 2441.00000
Active Port =1 Modulation = BT (Pi/4 DQPSK 2-DH5)
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Spectrum Analyzer Parameters
Subrange ‘ Step Size Detectors Bandwidth Sweep Time | Preamp
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Operation Band MHz = [2400, 2483.5]

Equipment Type = Frequency Hopping Spread Spectrum systems

(DSS)

Active Port =1
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Operation Band MHz = [2400, 2483.5]

Equipment Type = Frequency Hopping Spread Spectrum systems

(DSS)

Active Port =1

D DEKRA

Frequency Range GHz =[3, 17]

Frequency MHz = 2402.00000

Modulation =BT (Pi/4 DQPSK 2-

DH5)
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Operation Band MHz = [2400, 2483.5]
Equipment Type = Frequency Hopping Spread Spectrum systems

(DSS)

Active Port =1

D DEKRA

Frequency Range GHz =[3, 17]

Frequency MHz = 2441.00000

Modulation =BT (Pi/4 DQPSK 2-

DH5)
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Operation Band MHz = [2400, 2483.5]

Equipment Type = Frequency Hopping Spread Spectrum systems

(DSS)

Active Port =1

D DEKRA

Frequency Range GHz =[3, 17]

Frequency MHz = 2480.00000

Modulation =BT (Pi/4 DQPSK 2-
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Operation Band MHz = [2400, 2483.5]

Equipment Type = Frequency Hopping Spread Spectrum systems

(DSS)

Active Port =1

D DEKRA

Frequency Range GHz =[17, 26]

Frequency MHz = 2402.00000

Modulation =BT (Pi/4 DQPSK 2-

DH5)
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Operation Band MHz = [2400, 2483.5] Frequency Range GHz =[17, 26]
(Esqgg))ment Type = Frequency Hopping Spread Spectrum systems Frequency MHz = 2441.00000
Active Port = 1 Modulation =BT (Pi/4 DQPSK 2-
DH5)
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Operation Band MHz = [2400, 2483.5]

Equipment Type = Frequency Hopping Spread Spectrum systems

(DSS)

Active Port =1

D DEKRA

Frequency Range GHz = [17, 26]
Frequency MHz = 2480.00000

Modulation =BT (Pi/4 DQPSK 2-

DH5)
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Modulation: BT (8DPSK 3-DH5)
Results

No spurious frequencies detected at less than 20 dB below the limit

Verdict

Pass
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Attachments

Operation Band MHz =[2400, 2483.5]

Equipment Type = Frequency Hopping Spread Spectrum systems (DSS)

Active Port =1
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Operation Band MHz = [2400, 2483.5]

Equipment Type = Frequency Hopping Spread Spectrum systems

(DSS)

Active Port =1

D DEKRA

Frequency Range GHz =1, 3]
Frequency MHz = 2441.00000

Modulation =BT (Pi/4 DQPSK 2-

DH5)
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Operation Band MHz = [2400, 2483.5]

Equipment Type = Frequency Hopping Spread Spectrum systems

(DSS)

Active Port =1
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Operation Band MHz =[2400, 2483.5] Frequency Range GHz =[3, 17]
Equipment Type = Frequency Hopping Spread Spectrum systems (DSS) Frequency MHz = 2441.00000
Active Port =1 Modulation = BT (8DPSK 3-DH5)
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Operation Band MHz = [2400, 2483.5]

Equipment Type = Frequency Hopping Spread Spectrum systems (DSS)

Active Port =1

D DEKRA

Frequency Range GHz = [17, 26]
Frequency MHz = 2402.00000
Modulation = BT (8DPSK 3-DH5)
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Appendix C: Test results. WLAN 802.11

b/g/n20/ax20
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TEST CONDITIONS

(*): Data provided by the client.

(*): Data provided by the client.

POWER SUPPLY (*):
Vnominal: 12Vvdc
Type of Power Supply: External power supply (Vehicle Battery)

ANTENNA (*):
Type of Antenna: Internal antenna
Maximum Declared Antenna Gain: Port 3 = 2.15dBi; Port 4 = 5.2 dBi

Directional Antenna Gain Calculations for CDD MIMO In-Band Measurements:
For 2Tx CDD MIMO modes, in accordance with KDB 662911 D01 v02r01 Section F)2)f)(ii) y F)2)e)ii),
directional gain, directional gain was calculated as follows:

Ngs = 1, Nayr = 2, Ganro =, Gant1 =

s (ghant g )

NANT

Z}=1(Zi=1 gj,k)z

Directional Gain = 10log >

= 1010g[

= 101lo = 10log z

[(.91,1 + .91,2)2]
& 2

Gy Gz X A
(1020 4 1020)? (1020 4 1020)?
—— | = Wlg|————| =

TEST FREQUENCIES (*):

Modulation Data rates ‘ Low Channel: Middle Channel High Channel
802.11b: 1 Mbit/s 2412 MHz 2437 MHz 2462 MHz
802.11g: 6 Mbit/s 2412 MHz 2437 MHz 2462 MHz
802.11n: HT20 MCSO0 6.5 Mbit/s | 2412 MHz 2437 MHz 2462 MHz
802.11ax: HE20 (OFDMA MCS0) | 2412 MHz 2437 MHz 2462 MHz

802.11ax: HE20 MCSO RU 26

Channels Offset
Lowest (2412 MHz): 0
Middle (2437 MHz): 4
Highest (2462 MH2z): 8

During transmitter test the EUT was controlled by a SW tool provided by the client to operate in a continuous transmit
mode on the modulation schemes and test channels as required.
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WORST CASE DETERMINATION

The RF output power has been measured to determine the highest power level between Core 0 (Port 3) and Core 1
(Port 4). As a result, the worst case is Core 1 (Port 4).

CONDUCTED MEASUREMENTS:

The equipment under test was set up in a shielded room and it is connected to the TS8997 using a low loss RF
cable. The reading of the spectrum analyser is corrected taking into account the cable loss.

TS8997

EUT

RADIATED MEASUREMENTS:

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna (Bilog antenna for the
range between 30 MHz to 1000 MHz and 1 GHz-17 GHz Double ridge horn antenna) is situated at a distance of 3 m
and at a distance of 1.5 m for the frequency range 17 GHz-26 GHz (17 GHz-40 GHz horn antenna).

For radiated emissions in the range 17 GHz-26 GHz that is performed at a distance closer than the specified distance,
an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for determining
compliance.

The equipment under test was set up on a non-conductive platform above the ground plane and the situation and
orientation was varied to find the maximum radiated emission. It was also rotated 360° and the antenna height (Bilog
antenna and Double ridge horn antenna) was varied from 1 to 4 meters to find the maximum radiated emission.
Measurements were made in both horizontal and vertical planes of polarization.

A resolution bandwidth/video bandwidth of 100 kHz / 300 kHz was used for frequencies below 1 GHz and 1 MHz / 3
MHz for frequencies above 1 GHz.

Radiated measurements setup from 30 MHz to 1 GHz:

Report No: 79405RRF.014 Page 242 of 509 2026-04-28



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29507456

ANECHOIC CHAMBER
Measuring 360° Iﬂ{roir)zlmng
Antenna able
Device Und

‘ ‘ | 3 m distance Test
‘ | [ ]

‘ ~

AntennaMast
| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements setup from 1 GHz to 17 GHz:

Spectrum Analyser
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Radiated measurements setup f > 17 GHz:
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SAMPLE CALCULATION

For radiated measurements:

Values measures by the test receiver / analyzer are converted to field strength, in dBuV/m, at the regulatory distance
using the following calculation:

Unwanted Lvl (dBuV/m) = Raw Rec (dBuV) + Preamp (dB) + Trd Corre. (dB/m) + SigPath (dB)

Where,

Raw Rec (dBuV): Measured voltage in the receiver / spectrum analyzer in dBuV
Preamp (dB): Path loses due to preamplifier
Trd Corr. (dB/m): Antenna factor in dB/m
SigPath (dB) = Cable loss (dB) — External Gain amplifier (dB) — Distance factor (dB)
Cable loss (dB): Cable loss
External Gain amplifier (dB): Gain from external amplifier (when used)
Distance factor (dB): Distance factor in dB. When measurement distance is different to limit distance

The field strength, calculated by this way is compared with the regulatory limit.
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TEST CASES DETAILS

99dBw Occupied Channel Bandwidth 99%

Limits
RSS-Gen 6.7 / FCC 2.1049 - Occupied Channel Bandwidth 99%

The occupied bandwidth or the “99% emission bandwidth” is defined as the frequency range between two points,
one above and the other below the carrier frequency, within which 99% of the total transmitted power of the
fundamental transmitted emission is contained.

Modulation: 802.11b (DSSS 1 Mbit/s)

Results
Operation Band (MHz) Equipment Freq (MHz) Port Occ Ch BW (MHz)
2412.00000 11.700
[2400, 2483.5] Digital Transmission System (DTS) | 2437.00000 4 11.600
2462.00000 11.700

Verdict

Pass
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Attachments
Operation Band MHz =[2400, 2483.5] Equipment Type = Digital Transmission System (DTS)
Frequency MHz = 2412.00000 Active Port =4

Modulation =802.11b (DSSS 1 Mbit/s) Resource Unit Tone/Index = -
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Operation Band MHz = [2400, 2483.5]

Frequency MHz = 2437.00000 Active Port =4
Modulation =802.11b (DSSS 1 Mbit/s) Resource Unit Tone/Index = -
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Operation Band MHz =[2400, 2483.5]
Frequency MHz = 2462.00000
Modulation =802.11b (DSSS 1 Mbit/s)
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Modulation: 802.11g (OFDM 6 Mbit/s)

Results
Operation Band (MHz) Equipment Freq (MHz) Port Occ Ch BW (MHz)
2412.00000 16.600
[2400, 2483.5] Digital Transmission System (DTS) | 2437.00000 | 4 16.600
2462.00000 16.700

Verdict

Pass
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Attachments
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Operation Band MHz =[2400, 2483.5] Equipment Type = Digital Transmission System (DTS)

Frequency MHz = 2412.00000 Active Port =4
Modulation =802.11g (OFDM 6 Mbit/s) Resource Unit Tone/Index = -
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Operation Band MHz = [2400, 2483.5] Equipment Type = Digital Transmission System (DTS)
Frequency MHz = 2437.00000 Active Port =4
Modulation =802.11g (OFDM 6 Mbit/s) Resource Unit Tone/Index = -
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Operation Band MHz =[2400, 2483.5]
Frequency MHz = 2462.00000
Modulation =802.11g (OFDM 6 Mbit/s)
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Modulation: 802.11n HT20 (OFDM MCSO0)

Results
Operation Band (MHz) Equipment Freq (MHz) Port Occ Ch BW (MHz)
2412.00000 17.700
2437.00000 4 17.700
[2400, 2483.5] . o 2462.00000 16.700
Digital Transmission System (DTS)
2412.00000 17.700
2437.00000 | 3+4 17.700
2462.00000 17.700
Verdict
Pass
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Attachments
Operation Band MHz =[2400, 2483.5] Equipment Type = Digital Transmission System (DTS)
Frequency MHz = 2412.00000 Active Port =4

Modulation =802.11n HT20 (OFDM MCS0) Resource Unit Tone/Index = -
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Operation Band MHz = [2400, 2483.5] Equipment Type = Digital Transmission System (DTS)
Frequency MHz = 2462.00000 Active Port =4
Modulation =802.11n HT20 (OFDM MCS0) Resource Unit Tone/Index = -
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Operation Band MHz = [2400, 2483.5] Equipment Type = Digital Transmission System (DTS)
Frequency MHz = 2412.00000 Active Port = 3+4
Modulation =802.11n HT20 (OFDM MCS0) Resource Unit Tone/Index = -
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Operation Band MHz = [2400, 2483.5] Equipment Type = Digital Transmission System (DTS)
Frequency MHz = 2437.00000 Active Port = 3+4
Modulation =802.11n HT20 (OFDM MCS0) Resource Unit Tone/Index = -
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Operation Band MHz =[2400, 2483.5]
Frequency MHz = 2462.00000
Modulation =802.11n HT20 (OFDM MCSO0)
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Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.ILF. A29507456

Modulation: 802.11ax HE20 (OFDMA MCSO0)
Results

Operation Band

Equipment

D DEKRA

(MHz)

Digital Transmission

[2400, 2483.5] System (DTS)

Freq (MH2) Subcarrier RU Occ Ch BW
q Mode (Tonel/lndex) (MHz)

SuU 242/61 19.100
2412.00000

RU 26/0 18.400

SuU 242/61 19.100
2437.00000 4

RU 26/3 17.100

SuU 242/61 19.100
2462.00000

RU 26/8 18.600

SuU 242/61 19.100
2412.00000

RU 26/0 18.400

SuU 242/61 19.100
2437.00000 | 3+4

RU 26/3 17.000

SuU 242/61 19.100
2462.00000

RU 26/8 18.400

Verdict

Pass
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C.ILF. A29507456
Attachments
Operation Band MHz =[2400, 2483.5]
Frequency MHz = 2412.00000
Modulation = 802.11ax HE20 (OFDMA MCS0) Subcarrier Mode = SU

Equipment Type = Digital Transmission System (DTS)
Active Port =4

Resource Unit Tone/Index = -
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Operation Band MHz = [2400,
Frequency MHz = 2412.00000
Modulation =802.11ax HE20

Resource Unit Tone/Index = -

2483 5]

(OFDMA MCS0)

D DEKRA

Equipment Type = Digital Transmission System (DTS)
Active Port =4
Subcarrier Mode =RU
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Operation Band MHz = [2400, 2483.5] Equipment Type = Digital Transmission System (DTS)
Frequency MHz = 2437.00000 Active Port =4
Modulation = 802.11ax HE20 (OFDMA MCS0) Subcarrier Mode = SU

Resource Unit Tone/Index = -
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Operation Band MHz =[2400, 2483.5]
Frequency MHz = 2437.00000
Modulation =802.11ax HE20 (OFDMA MCS0)

Resource Unit Tone/Index = -

D DEKRA

Equipment Type = Digital Transmission System (DTS)
Active Port =4
Subcarrier Mode =RU
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C.I.LF. A29507456

Operation Band MHz =[2400, 2483.5]
Frequency MHz = 2462.00000

D DEKRA

Equipment Type = Digital Transmission System (DTS)

Active Port =4

Modulation = 802.11ax HE20 (OFDMA MCS0) Subcarrier Mode = SU

Resource Unit Tone/Index = -
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Operation Band MHz =[2400, 2483.5]
Frequency MHz = 2462.00000

Modulation =802.11ax HE20 (OFDMA MCSO0)

Resource Unit Tone/Index = -

D DEKRA

Equipment Type = Digital Transmission System (DTS)
Active Port =4
Subcarrier Mode =RU
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C.ILF. A29507456

Operation Band MHz = [2400, 2483.5] Equipment Type = Digital Transmission System (DTS)
Frequency MHz = 2412.00000 Active Port = 3+4
Modulation = 802.11ax HE20 (OFDMA MCS0) Subcarrier Mode = SU

Resource Unit Tone/Index = -
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Operation Band MHz =[2400, 2483.5]
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Operation Band MHz = [2400, 2483.5] Equipment Type = Digital Transmission System (DTS)
Frequency MHz = 2462.00000 Active Port = 3+4
Modulation = 802.11ax HE20 (OFDMA MCS0) Subcarrier Mode = SU

Resource Unit Tone/Index = -
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Subcarrier Mode =RU
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

RSS-247 6.3.1 (a) / FCC 15.247 (a) (2) [6dBw] 6 dB Bandwidth

Limits

Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz, and 5725-
5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

Modulation: 802.11b (DSSS 1 Mbit/s)

Results
Operation Band (MHz) Equipment Freq (MHz) Port Ebw (MHz)
2412.00000 9.500
[2400, 2483.5] Digital Transmission System (DTS) 2437.00000 4 9.139

2462.00000 9.438

Verdict

Pass
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29507456

Attachments
Operation Band MHz =[2400, 2483.5]
Frequency MHz = 2412.00000
Modulation =802.11b (DSSS 1 Mbit/s)

Images:

D DEKRA

Equipment Type = Digital Transmission System (DTS)
Active Port =4

Resource Unit Tone/Index = -
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