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Appendix B: Test results. 802.11 B/G/N/AX 1x1
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TEST CONDITIONS

D DEKRA

(*): Data provided by the client.

POWER SUPPLY (*):

Vnominal:

3.3V

Type of Power Supply: DC internal.

ANTENNA (*):

Chain # Antenna Gain (dBi)
PRO-EX-333 3,6dBi
PRO-EX-296 3,0dBi
PRO-IS-237 3,0dBi
PRO-IS-299 2,5dBi

Radiated testing has been performed with the antenna PRO-IS-299 after a preliminary RSE testing

Conducted EIPR has been calculated using the highest antenna gain.

TEST FREQUENCIES (*):

Modulation Data rates Low Channel = Low Channel (2) Middle High Channel (1) High Channel (2)
Channel

802.11b 1 Mbit/s 2412 MHz N/A 2437 MHz N/A 2462 MHz
Power adjustment: Att 0 N/A Att 0 N/A Att 0

802.11g | 6 Mbit/s 2412 MHz 2417 MHz 2437 MHz 2447 MHz 2462 MHz
Power adjustment: Att 10 Att 0 Att 0 Att 0 Att 10

802.11n | HT20 MCSO0 6.5 Mbit/s 2412 MHz 2417 MHz 2437 MHz 2447 MHz 2462 MHz
Power adjustment: Att 8 Att 0 Att 0 Att 0 Att 8

802.11n | HT40 MCSO0 6.5 Mbit/s 2422 MHz 2432 MHz 2437 MHz NA 2452 MHz
Power adjustment: Att 4 Att 0 Att 0 NA Att 4

802.11ax | HE20 MCSO0 (SU) 2412 MHz 2417 MHz 2437 MHz 2457 MHz 2462 MHz
Power adjustment: Att 5 Att 0 Att 0 Att 0 Att 5

802.11ax [ HE20 MCSO0 (RU) 2412 MHz N/A 2437 MHz 2457 MHz 2462 MHz
Power adjustment: Att 0 N/A Att 0 Att 0 Att 5

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. Power adjustment correspond to the parameter
value configured in the SW tool.

All channels with frequencies below Low Channel (2) will be configured at the same power adjustment as Low

Channel (1)

All channels with frequencies above High Channel (1) will be configured at the same power adjustment as high

Channel (2)
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CONDUCTED MEASUREMENTS:

D DEKRA

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.

EUT

TS8997
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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:

ANECHOIC CHAMBER
Measuring 360° I_{rogalltmg
Antenna able

‘ ‘ | 3 m distance

‘ ~

AntennaMast
| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements
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Radiated measurements setup from 1 GHz to 17 GHz:
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Radiated measurements setup f > 17 GHz:
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TEST CASES DETAILS

99dBw Occupied Channel Bandwidth 99%

Limits

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)
MIMO Mode: SISO

Equipment BW (MHz) Freq (MHz) Port Occ Ch BW (MHz)

2412.00000 12.600
Digital Transmission System (DTS) 20 2437.00000 1 12.600
2462.00000 12.600
Verdict
Pass
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Attachments

Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 20

Modulation =802.11b (DSSS 1 Mbit/s) Frequency MHz = 2412.00000
MIMO Mode = SISO Active Port =1
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Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 20

Modulation =802.11b (DSSS 1 Mbit/s)
MIMO Mode = SISO
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Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 20

Modulation =802.11b (DSSS 1 Mbit/s) Frequency MHz = 2462.00000
MIMO Mode = SISO Active Port =1
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Results

Modulation: 802.11g (OFDM 6 Mbit/s)
MIMO Mode: SISO

Equipment ‘ BW (MHz) Freq (MHz) ‘ Port Occ Ch BW (MHz)
2412.00000 16.400
2417.00000 16.500
Digital Transmission System (DTS) 20 2437.00000 1 16.600
2447.00000 16.600
2462.00000 16.400
Verdict
Pass
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Attachments

Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 20

Modulation =802.11g (OFDM 6 Mbit/s) Frequency MHz = 2412.00000
MIMO Mode = SISO Active Port =1
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Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 20
Modulation =802.11g (OFDM 6 Mbit/s)

MIMO Mode = SISO Active Port =1
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Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 20
Modulation =802.11g (OFDM 6 Mbit/s)

MIMO Mode = SISO Active Port =1
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D DEKRA

Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 20
Modulation =802.11g (OFDM 6 Mbit/s) Frequency MHz = 2447.00000
MIMO Mode = SISO Active Port =1
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Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 20

Modulation =802.11g (OFDM 6 Mbit/s)
MIMO Mode = SISO
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Results

Modulation: 802.11n HT20 (OFDM MCSO0)
MIMO Mode: SISO

Equipment ‘ BW (MHz) Freq (MHz) ‘ Port Occ Ch BW (MHz)
2412.00000 17.400
2417.00000 17.500
Digital Transmission System (DTS) 20 2437.00000 1 17.500
2447.00000 17.500
2462.00000 17.300
Verdict
Pass
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Attachments

Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 20

Modulation =802.11n HT20 (OFDM MCSO0) Frequency MHz = 2412.00000
MIMO Mode = SISO Active Port =1
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Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 20

Modulation =802.11n HT20 (OFDM MCSO0) Frequency MHz = 2417.00000
MIMO Mode = SISO Active Port =1
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D DEKRA

Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 20

Modulation =802.11n HT20 (OFDM MCSO0)
MIMO Mode = SISO

Frequency MHz = 2437.00000
Active Port =1
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D DEKRA

Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 20

Modulation =802.11n HT20 (OFDM MCSO0)
MIMO Mode = SISO

Frequency MHz = 2447.00000
Active Port =1
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D DEKRA

Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 20
Modulation =802.11n HT20 (OFDM MCSO0) Frequency MHz = 2462.00000
MIMO Mode = SISO Active Port =1

Images:

Level in dBm

99 % Bandwidth

2442 2450 2460 2470 2482
Frequency in MHz
Ref Level 10.00 d8m & RBW 200 kHz
Att 30dB SWT 285us @ VBW 1 MHzZ Mode Auto FFT
SGL Count 100/100
Controlled by EMC32 @ 1Pk Max
.
-10 T~ BRaavay vt v ATV :
'a
/
-20 /
/
30 /
40 / N
PR J\(‘M L TN

A /\w/—'\/\ ~/ WD
<566 =
-60
-70
-80
CF 2.462 GHz 400 Ets Span 40.0 MHz

Report No: 79354RRF.003

Page 117 of 363

2025-03-13



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia, D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.F. A29507456

Results

Modulation: 802.11ax HE20 (OFDMA MCSO0) SU
MIMO Mode: SISO

Equipment ‘ BW (MHz) Freq (MHz) ‘ Port Occ Ch BW (MHz)
2412.00000 1 18.100
2417.00000 18.500
Digital Transmission System (DTS) 40 2437.00000 18.600
2457.00000 18.700
2462.00000 18.100
Verdict
Pass
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D DEKRA

Attachments
Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 40
Modulation =802.11ax HE20 (OFDMA MCS0) SU Frequency MHz = 2412.00000
MIMO Mode = SISO Active Port =1
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D DEKRA

Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 40

Modulation =802.11ax HE20 (OFDMA MCS0) SU

MIMO Mode = SISO
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Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 40

Modulation = 802.11ax HE20 (OFDMA MCSO0) SU Frequency MHz = 2437.00000
MIMO Mode = SISO Active Port =1
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D DEKRA

Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 40

Modulation =802.11ax HE20 (OFDMA MCSO0) SU

MIMO Mode = SISO
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D DEKRA

Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 40

Modulation = 802.11ax HE20 (OFDMA MCSO0) SU Frequency MHz = 2462.00000
MIMO Mode = SISO Active Port =1
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Results

Modulation: 802.11n HT40 (OFDM MCSO0)
MIMO Mode: SISO

Equipment BW (MHz) Freq (MHz) Occ Ch BW (MHz)
2422.00000 32.250
2432.00000 33.750
Digital Transmission System (DTS) 40 1
2437.00000 32.250
2452.00000 32.250

Verdict

Pass
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Attachments
Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 40

Modulation =802.11n HT40 (OFDM MCSO0) Frequency MHz = 2422.00000
MIMO Mode = SISO Active Port =1
Images:
98 % Bandwidth
107
ok m
=
o
4
£
T
]
@
-
2382 2400 2420 2440 2462
Frequency in MHz
ip:iln”l“lU.DD dém & RBW 500 kH: @
10 /,AV/"“’" — \ R N v @
-20 // \\
g \
- / \
/ \
\
-40 \\
Foror
/A et = f’\‘”/\“\—\
50— . T
CF 2.422 Ghyz- M - Sien 80.0 MHz

Dater 9JANZLS 162358

Report No: 79354RRF.003 Page 125 of 363 2025-03-13



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafa
C.I.F. A29507456

Equipment Type = Digital Transmission

Modulation =802.11n HT40 (OFDM MCSO0)

MIMO Mode = SISO
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Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 40
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Equipment Type = Digital Transmission System (DTS) Bandwidth MHz = 40

Modulation =802.11n HT40 (OFDM MCSO0) Frequency MHz = 2452.00000
MIMO Mode = SISO Active Port =1
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C.I.F. A29507456

RSS-247 5.2 (a) / FCC 15.247 (a) (2) [6dBw] 6 dB Bandwidth

Limits

The minimum 6 dB bandwidth shall be at least 500 kHz.

Results

Modulation: 802.11b (DSSS 1 Mbit/s)
MIMO Mode: SISO

BW (MHz) Freq (MHz) Ebw (MHz)
2412.00000 9.650
20 2437.00000 1 9.600
2462.00000 9.600

Verdict

Pass
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Attachments

Bandwidth MHz = 20 Modulation =802.11b (DSSS 1 Mbit/s)
Frequency MHz = 2412.00000 MIMO Mode = SISO
Active Port =1
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Bandwidth MHz = 20 Modulation =802.11b (DSSS 1 Mbit/s)

Frequency MHz = 2437.00000 MIMO Mode = SISO
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Bandwidth MHz = 20 Modulation =802.11b (DSSS 1 Mbit/s)

Frequency MHz = 2462.00000 MIMO Mode = SISO

Active Port =1
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Results

Modulation: 802.11g (OFDM 6 Mbit/s)
MIMO Mode: SISO

BW (MHz) Freq (MHz) Port Ebw (MHz)
2412.00000 16.350
2417.00000 16.150
20 2437.00000 1 16.150
2447.00000 16.350
2462.00000 16.350

Verdict

Pass
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Attachments

Bandwidth MHz = 20 Modulation = 802.11g (OFDM 6 Mbit/s)

Frequency MHz = 2412.00000 MIMO Mode = SISO

Active Port =1

Images:
& dB Bandwidth
107
ot WMNM
=
o
4
=
T
]
@
-
2392 2400 2410 2420 2432
Frequency in MHz
ip:iln”l“lU.DD dém ® RBW 100 kH: @

SGL Count 100/100
[ontrolied by EMC32 @ 1Pk Max

Jgdddfiansteotlon sl |

-40 [

/ V\’\fku ha N
5 7 LA RTARTY VvV
(‘v’\l“\ju\NWW“ \flﬂﬁﬂ-’\fm\ﬂ’\ﬂ’ W Wy W bMy,\/\/‘\ W
e 00 pis : e
Report No: 79354RRF.003 Page 134 of 363

2025-03-13



DEKRA Testing and Certification, S.A.U.
P Tecnolégico de Andalucia,
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C.LF. A29507456
Bandwidth MHz = 20 Modulation =802.11g (OFDM 6 Mbit/s)
Frequency MHz = 2417.00000 MIMO Mode = SISO
Active Port =1
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Bandwidth MHz = 20 Modulation =802.11g (OFDM 6 Mbit/s)
Frequency MHz = 2437.00000 MIMO Mode = SISO
Active Port =1
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Bandwidth MHz = 20 Modulation =802.11g (OFDM 6 Mbit/s)
Frequency MHz = 2447.00000 MIMO Mode = SISO

Active Port =1
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Bandwidth MHz = 20 Modulation = 802.11g (OFDM 6 Mbit/s)
Frequency MHz = 2462.00000 MIMO Mode = SISO
Active Port =1
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Results

Modulation: 802.11n HT20 (OFDM MCSO0)
MIMO Mode: SISO

BW (MHz) Freq (MHz) Port Ebw (MHz)
2412.00000 16.850
16.750
20 2437.00000 1 16.350
16.750
2462.00000 17.050

Verdict

Pass
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Bandwidth MHz = 20 Modulation =802.11n HT20 (OFDM MCSO0)
Frequency MHz = 2412.00000 MIMO Mode = SISO
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