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1. INTRODUCTION

This report presents the results of radio test carried out on the following radio equipment: Wanesy Wave 915,
in accordance with normative reference.

The device under test integrates:

e LoRa Hybrid and DTS mode
e BLE and Wi-Fi Radio module

This report concerns only WiFi radio part.

2. PRODUCT DESCRIPTION

Class: B
Utilization: Residential
Antenna type and gain: 2.15 dBi / integral antenna

Operating frequency range:  From 2400 MHz to 2483.5 MHz

Frequency tested: 2412 MHz, 2437 MHz and 2462 MHz (for 20 MHz)
2422 MHz, 2437 MHz and 2452 MHz (for 40 MHz)
Channel spacing: SMHz
Power Setting: atten: 27x0.25
Modulation: DBPSK
OFDM: BPSK
OFDM: 64-QAM
Mode tested: 802.11b
802.11¢

802.11 n (20MHz and 40MHz)
Data rate: For 802.11b: 1Mbit/s

For 802.11g: 6Mbit/s

For 802.11n; MCS0O
Number of channels: 11 for bandwidth 20 MHz and 7 for bandwidth 40 MHz
Power source: 120VAC / 60Hz

Power level, frequency range and channels characteristics are not user adjustable.
The details pictures of the product and the circuit boards are joined with this file.
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3.  NORMATIVE REFERENCE

The standards and testing methods related throughout this report are those listed below.
They are applied on the whole test report even though the extensions (version, date and amendment) are not
repeated.

CFR 47 FCC Part 15 (2019)  Radio Frequency Devices

ANSI C63.10 2013
Procedures for ComplianceTesting of Unlicensed Wireless Devices.

4. TEST METHODOLOGY

Radio performance tests procedures given in CFR 47 part 15:

Subpart C - Intentional Radiators
Paragraph 203: Antenna requirement
Paragraph 205: Restricted bands of operation
Paragraph 207: Conducted limits
Paragraph 209: Radiated emission limits; general requirements
Paragraph 212:  Modular transmitter
Paragraph 215:  Additional provisions to the general radiated emission limitations
Paragraph 247: Operation within the bands 902-928 MHz, 2400-2483.5 MHz and 5725-5850
MHz
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5.  TEST EQUIPMENT CALIBRATION DATES

. Calibration Next
Emitech Last , s
Model Type o interval calibration
Number calibration
(years) due
0 BAT-EMC V3.17.0.25 Software / / /
1406 EMCO 6502 Loop antenna 17/04/2019 1 16/04/2020
4087 Filtek LP03/1000-7GH Low Pass Filter 29/03/2018 2 28/03/2020
4088 R&S FSP40 Spectrum Analyzer 21/02/2018 2 21/02/2020
6884 Suhner 1.5m Cable 29/03/2018 2 28/03/2020
7011 | California instruments Power source 23/01/2019 1 23/01/2020
1251RP
7124 A.H. Systems SAS-572 Antenna 04/01/2019 3 03/01/2022
7240 Emco 3110 Biconical antenna 08/03/2019 3 07/03/2022
Microtronics . .
7299 BRM50702 Reject band filter 03/09/2019 2 02/09/2021
7566 Testo 608-H1 Meteo station 24/09/2018 2 23/09/2020
8511 HP 8447D Low-noise amplifier 14/03/2019 1 13/03/2020
8535 EMCO 3115 Antenna 10/02/2017 3 10/02/2020
8543 SChwar;?;;;UHALP Log periodic antenna | 16/08/2018 3 15/08/2021
8549 M'dweszt (')\g';mwa"e Attenuator 20/03/2019 2 19/03/2021
8590 RG214 N-5m Cable 29/03/2018 2 28/03/2020
8593 SIDT Cage 2 Anechoic chamber / / /
8635 R&S EZ-25 High-pass filter 01/08/2018 2 31/07/2020
8702 R&S NRVS Power meter 11/04/2018 2 10/04/2020
LUCIX Corp . o
8704 18026513201 LNA Low-noise amplifier 17/09/2019 1 16/09/2020
8719 Thurbly Thandar LISN 14/02/2018 2 14/02/2020
Instruments 1600
8742 R&S NRV-Z52 Sensor 11/04/2018 2 10/04/2020
La Crosse Technology ,
8749 WS-9232 Meteo station 12/11/2018 2 11/11/2020
g750 | L@ Crosse Technology Meteo station 24/09/2018 2 23/09/2020
WS-9232
8896 ACQUISYS GPS8 Satellite synchronized | | |
frequency standard
8974 STORM MICROWAE cable 14/11/2019 2 13/11/2021
k-20cm
8975 STORI\Q_%SEOWAE cable 14/11/2019 2 13/11/2021

Page 6/84




OEmiT

ECH

RR051-19-103489-7-A Ed. 0

CROUPE
Emitech Last | CAlibration | Next
Model Type o interval calibration
Number calibration
(years) due
9398 N-1.5m cable 29/03/2018 2 28/03/2020
10651 Absorber sheath Emitech 30/03/2018 2 20/03/2020
current
10730 Mini-circuit ZFL- Low-noise amplifier | 14/03/2019 1 13/03/2020
1000LN
10759 SIDT Cage 3 Anechoic chamber / / /
10771 EMCO 3117 Antenna 28/11/2019 3 27/11/2022
10788 Emitech Outside room Hors cage / / /
Turntable and mat
10789 MATURO controller NCD / / /
LUCIX Corp : o
12590 S005180M3201 Low-noise amplifier 02/09/2019 1 01/09/2020
12911 Huber + Suhner N-2m cable 29/03/2018 2 28/03/2020
12912 | Huber + Suhner N-5m cable 29/03/2018 2 28/03/2020
14302 SUCOFLEX N-1m cable 14/12/2018 2 13/12/2020
14303 SUCOFLEX N-2m cable 14/12/2018 2 13/12/2020
14304 SUCOFLEX N-2.5m cable 14/12/2018 2 13/12/2020
Turntable and mat
14736 MATURO controller MCU / / /
14831 Fluke 177 Multimeter 12/01/2018 2 12/01/2020
14903 Fluke 177 Multimeter 28/02/2018 2 28/02/2020
15666 R&S FSV40 Spectrum Analyzer 19/07/2018 2 18/07/2020
COMP-POWER PAM- Low-noise amplifier
15812 118A 18GHz 03/09/2019 1 02/09/2020
15882 SUCOFLEX cable N 5m 27/11/2018 2 26/11/2020
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6. TESTS RESULTS SUMMARY

Test Description of test Respected criteria? Comment
procedure Yes | No | NAp | NAs
FCC Part 15.203 | ANTENNA REQUIREMENT X Note 1
FCC Part 15.205 | RESTRICTED BANDS OF OPERATION X
FCC Part 15.207 | CONDUCTED LIMITS X
FCC Part 15.209 | RADIATED EMISSION LIMITS; general X Note 2

requirements

FCC Part 15.212 | MODULAR TRANSMITTERS X

FCC part 15.215 | ADDITIONAL PROVISIONS TO THE GENERAL
RADIATED EMISSION LIMITATIONS

(a) Alternative to general radiated emission limits X
(b) Unwanted emissions outside of §15.247 X Note 3
frequency bands

(c) 20 dB bandwidth and band-edge compliance X

FCC Part 15.247 | OPERATION WITHIN THE BANDS 902-928 MHZ,
2400-2483.5 MHz and 5725-5850 MHz

(a) (1) Hopping systems X
(a) (2) Digital modulation techniques X Note 4
(b) Maximum peak output power X

(c) Operation with directional antenna gains > 6 dBi X
(d) Intentional radiator X

(e) Peak power spectral density X

(f) Hybrid system X
(9) Frequency hopping requirements X
(h) Frequency hopping intelligence X
(i) RF exposure compliance X

NAp: Not Applicable NAs: Not Asked

Note 1: Integral antenna without standard connector.
Note 2: See FCC part 15.247 (d).

Note 3: See FCC part 15.209. Unwanted emissions levels are all below the fundamental emission field
strength level.

Note 4: The minimum 6 dB bandwidth of the equipment is 10.12 MHz (see appendix 2).
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7.  MEASUREMENT UNCERTAINTY

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for normal distribution corresponds to a coverage probability of

approximately 95%.
Parameter Emitech
Uncertainty
RF power, conducted + 0.75dB
Radiated emission valid to 26 GHz
F <62.5 MHz: + 514 dB
62.5MHz < F <1 GHz: + 513 dB
1 GHz <F <26 GHz: + 5.16 dB
AC Power Lines conducted emissions + 3.38dB
Temperature +1°C
Humidity +5%
Page 9/84
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8.  CONDUCTED LIMITS

Temperature (°C) : 23 Humidity (%HR): 41 Date : December 5, 2019
Technician : S. LOUIS

Standard: FCC Part 15

Test procedure: Paragraph 15.207

Software used: BAT-EMC V3.17.0.25

Test set up:

The EUT is isolated and placed on a wooden table, 0.8 m over an horizontal reference plane and 0.4 m from a
vertical reference plane. It is powered by an artificial main network placed on the ground reference plane.

The equipment is powered with the AC power operating voltage of 120 V / 60 Hz.

Frequency range: 150 kHz - 30 MHz

Detection mode: Peak / Quasi-peak / Average

Bandwidth: 10 kHz / 9 kHz

Equipment under test operating condition:

The equipment under test is blocked in continuous modulated transmission mode, at the highest output power
level at which the transmitter is intended to operate.

4 configurations were tested:

e 302.11.b with bandwidth of 20MHz — Channel 1
o 802.11.g with bandwidth of 20MHz — Channel 1
e 302.11.n with bandwidth of 20MHz — Channel 1
e 802.11.n with bandwidth of 40MHz — Channel 3
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Results: WiFi 802.11.b with bandwidth of 20MHz

Sample N° 1:

Measurement on the mains power supply:

The measurement is first realized with peak detector.

Curve N°1:  measurement on the Neutral with peak detector

FCC part 15 : 11 §107 - Classe:B - Moyenne/
FCC part 15 : 11 §107 - Classe:B - QCréte/
Mes.Peak (Neutre)

80
dBuv

150kHz 30MHz
Fréquence Ligne: Neutre

Curve N°2:  measurement on the Line with peak detector

FCC part 15 : 11 8107 - Classe:B - Moyenne/
FCC part 15 : 11 8107 - Classe:B - QCréte/
Mes.Peak (Phase 1)

80
dBuv

150kHz 30MHz
Fréquence Ligne: Phase 1
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Results: WiFi 802.11.g with bandwidth of 20MHz

Sample N° 1:

Measurement on the mains power supply:

The measurement is first realized with peak detector.

Curve N°3:  measurement on the Neutral with peak detector

FCC part 15 : 11 §107 - Classe:B - Moyenne/
FCC part 15 : 11 §107 - Classe:B - QCréte/
Mes.Peak (Neutre)

80
dBuv

150kHz 30MHz
Fréquence Ligne: Neutre

Curve N°4:  measurement on the Line with peak detector

FCC part 15 : 11 §107 - Classe:B - Moyenne/
FCC part 15 : 11 §107 - Classe:B - QCréte/
Mes.Peak (Phase 1)

80
dBuv

150kHz 30MHz
Fréquence Ligne: Phase 1
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Results: WiFi 802.11.n with bandwidth of 20MHz

Sample N° 1:

Measurement on the mains power supply:

The measurement is first realized with peak detector.

RR051-19-103489-7-A Ed. 0

Curve N°5:  measurement on the Neutral with peak detector
FCC part 15 : 11 8107 - Classe:B - Moyenne/
FCC part 15 : 11 8107 - Classe:B - QCréte/
Mes.Peak (Neutre)
80
dBuv

0
150kHz 30MHz
Fréquence Ligne: Neutre
Curve N°6:  measurement on the Line with peak detector
FCC part 15 : 11 §107 - Classe:B - Moyenne/
FCC part 15 : 11 §107 - Classe:B - QCréte/
Mes.Peak (Phase 1)
80
dBuv

150kHz
Fréquence

30MHz
Ligne: Phase 1
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Results: WiFi 802.11.n with bandwidth of 40MHz

Sample N° 1:

Measurement on the mains power supply:

The measurement is first realized with peak detector.

Curve N°7:  measurement on the Neutral with peak detector
80 |

dBuv

150kHz 30MHz
Fréquence Ligne: Neutre

Curve N° 8:  measurement on the Line with peak detector

80
dBuv

—~ [ [
\"

I
150kHz 30MHz
Fréquence Ligne: Phase 1

Test conclusion:

RESPECTED STANDARD
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9.  ADDITIONAL PROVISIONS TO THE GENERAL RADIATED EMISSION LIMITATIONS

Temperature (°C) : 23 Humidity (%HR): 31 Date : December 4, 2019
Technician : S. LOUIS

Standard: FCC Part 15
Test procedure: Paragraph 15.215
Test set up:

Test realized in near field. All field strength measurements are correlated with the radiated maximum peak
output power

Test operating condition of the equipment:

The equipment under test is blocked in continuous modulated transmission mode, at the highest output power
level at which the transmitter is intended to operate.

Power source: 120 Vac by an external power supply

Percentage of voltage variation during the test (%): +1

Radiated measurement

Band edge worst case measurement on worst critical position
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Results: WiFi 802.11.b (Bandwidth 20MHz)

Lower Band Edge: From 2400 MHz to 2402 MHz

Upper Band Edge: From 2483.5MHz to 2485.5 MHz

RR051-19-103489-7-A Ed. 0

Sample N° 1
Fundamental | Field Strength RBW Detector | Frequency Delta Calculated Limit Margin
frequency Level of (kHz) (Peak or | of maximum | Marker | Max Out-of- | (dBuV/m) (dB)
(MHz) fundamental Average) | Band-edges | (dB)(1) Band
(dBuV/m) Emission Emission
(MHz) Level
(dBpV/m)
2412 112.81 100 Peak 2399.8 65.51 47.3 82.81 35.11
2462 113.56 1000 Peak 2484.2 58.16 55.4 74 18.6
2462 113.56 1000 Average 2483.9 67.36 46.2 54 7.8

(1) Marker-Delta method

Sample N° 1 Channel 1 (F = 2412 MHz) - WiFi 802.11.b

LEGEND:
- Results obtained with 100 kHz RBW
- Blue curve represent measure and limit with a peak detector

- Green curve are the limit of the band.

™
. ]

I
' |1

2.399834G /47.3

dBuv/m

MWWWWWWWMMWWv

2.51GHz
Sous-bande 2

Fréquence

2.399834G, 47.3 dBuV/m :
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Sample N° 1 Channel 11 (F = 2462 MHz) — WiFi 802.11.b

LEGEND:
- Results obtained with 1 MHz RBW
- Blue curve represent measure and limit with a peak detector
- Red curve with average detector.

- Green curve are the limit of the band.

112

dBuV/m - /A\

. |
|

. //

WJ/M MZ 484191G /55.4
A AN By e e el
Ay o
M e,
e e, |
bt AN A " WWWWMWWW
40
36
2.3GHz 2.51GHz
Fréguence Sous-bande 1
2.483939G, 46.2 dBuv/m : 2.484191G, 55.4 dBuV/m : Pk
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Results: WiFi 802.11.g (Bandwidth 20MHz)

Lower Band Edge: From 2400 MHz to 2402 MHz

Upper Band Edge: From 2483.5MHz to 2485.5 MHz

RR051-19-103489-7-A Ed. 0

Sample N° 1
Fundamental | Field Strength RBW Detector | Frequency Delta Calculated Limit Margin
frequency Level of (kHz) (Peak or | of maximum | Marker | Max Out-of- | (dBuV/m) (dB)
(MHz) fundamental Average) | Band-edges | (dB)(1) Band
(dBuV/m) Emission Emission
(MHz) Level
(dBpV/m)
2412 113.19 100 Peak 2399.5 59.09 54.1 83.19 29.09
2462 112.92 1000 Peak 2483.8 55.42 57.5 74 16.5
2462 112.92 1000 Average 24841 64.92 48.0 54 6.0
(1) Marker-Delta method
Sample N° 1 Channel 1 (F = 2412 MHz) — WiFi 802.11.9
LEGEND:
- Results obtained with 100 kHz RBW
- Blue curve represent measure and limit with a peak detector
- Green curve are the limit of the band.
112
dBuv/im
vt il
2.51GHz
Fréquence Sous-bande 2

2.399519G, 54.1 dBuV/m :
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Sample N° 1 Channel 11 (F = 2462 MHz) — WiFi 802.11.g

LEGEND:
- Results obtained with 1 MHz RBW
- Blue curve represent measure and limit with a peak detector

- Red curve with average detector.
- Green curve are the limit of the band.

112
dBpv/m

100

HNRE

|
5|

S — ——— R -t
ey =

36
2.51GHz

2.3GHz
Fréquence Sous-bande 1

80

2.483834G, 57.5 dBuV/m : Pk 2.484107G, 48 dBuV/m : Av
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Results: WiFi 802.11.n (Bandwidth 20MHz)

Lower Band Edge: From 2400 MHz to 2402 MHz

Upper Band Edge: From 2483.5MHz to 2485.5 MHz

RR051-19-103489-7-A Ed. 0

Sample N° 1
Fundamental | Field Strength RBW Detector | Frequency Delta Calculated Limit Margin
frequency Level of (kHz) (Peak or | of maximum | Marker | Max Out-of- | (dBuV/m) (dB)
(MHz) fundamental Average) | Band-edges | (dB)(1) Band
(dBuV/m) Emission Emission
(MHz) Level
(dBpV/m)
2412 113.55 100 Peak 2399.2 57.45 56.4 83.55 27.15
2462 112.6 1000 Peak 2483.7 54.0 58.6 74 16.4
2462 112.6 1000 Average 24841 63.8 48.8 54 6.2
(1) Marker-Delta method
Sample N° 1 Channel 1 (F = 2412 MHz) — WiFi 802.11.n
LEGEND:

Results obtained with 100 kHz RBW
Blue curve represent measure and limit with a peak detector
Green curve are the limit of the band.

dBuv/m

112

100

80

M
—

60

\

2.399246(G/56.4
\

\

Mw
"“,MMM MM\I\AWMMMA At Ly A ol Mot

MWWMMMWWWWWM

36
2.3GHz

Frégquence

2.51GHz
Sous-bande 2

2.399246G, 56.4 dBuVv/m :
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Sample N° 1 Channel 11 (F = 2462 MHz) — WiFi 802.11.g

LEGEND:
- Results obtained with 1 MHz RBW
- Blue curve represent measure and limit with a peak detector
- Red curve with average detector.

- Green curve are the limit of the band.

112
dBpv/im
100

o |

I —

. /.
\

|

|

—

WWWWWWWWMWMWMWMWM /s/ .
M
36
2.3GHz 2.51GHz
Fréquence Sous-bande 1
2.483687G, 58.6 dBuV/m : Pk 2.484128G, 48.8 dBuV/m : Av
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Results: WiFi 802.11.n (Bandwidth 40MHz)

Lower Band Edge: From 2400 MHz to 2402 MHz

Upper Band Edge: From 2483.5MHz to 2485.5 MHz

RR051-19-103489-7-A Ed. 0

Sample N° 1
Fundamental | Field Strength RBW Detector | Frequency Delta Calculated Limit Margin
frequency Level of (kHz) (Peak or | of maximum | Marker | Max Out-of- | (dBuV/m) (dB)
(MHz) fundamental Average) | Band-edges | (dB)(1) Band
(dBuV/m) Emission Emission
(MHz) Level
(dBpV/m)
2422 112.30 100 Peak 2399.7 46.5 65.8 82.30 16.5
2452 112.79 1000 Peak 2484.1 51.39 61.4 74 12.6
2452 112.79 1000 Average 24841 61.89 50.9 54 3.1
(1) Marker-Delta method
Sample N° 1 Channel 3 (F = 2422 MHz) — WiFi 802.11.n - BW=40MHz
LEGEND:
- Results obtained with 100 kHz RBW
- Blue curve represent measure and limit with a peak detector
- Green curve are the limit of the band.
112
dBuv/im
100
AL Vit
o
80 [/ \\
“ / | \\A
36
2.3GHz 2.51GHz
Fréquence Sous-bande 2

2.399771G, 65.8 dBuV/m :
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Sample N° 1 Channel 11 (F = 2452 MHz) — WiFi 802.11.g — BW=40MHz

LEGEND:
- Results obtained with 1 MHz RBW
- Blue curve represent measure and limit with a peak detector
- Red curve with average detector.

- Green curve are the limit of the band.

112

dBpv/m
100 m\

o I \
// \\ —
60 N y'*/// 48414?6/61.4

Hjrert
T m MW

T P e e 2.484086G 7509

MW M
36
2.3GHz 2.51GHz
Fréguence Sous-bande 1
2.484086G, 50.9 dBuV/m : Av 2.484149G, 61.4 dBuV/m : Pk

Test conclusion:

RESPECTED STANDARD
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10. MAXIMUM CONDUCTED (AVERAGE) OUTPUT POWER

Temperature (°C) : 21.2 Humidity (%HR): 37 Date : December 9, 2019
Technician : S. LOUIS

Standard: FCC Part 15

Test procedure: paragraph 15.247 (b)

AVGPM method (using an RF average-reading power meter) of paragraph 11.9.2.3.1 of ANSI C63.10
Test set up:

First an exploratory radiated measurement was performed.

During this phase the product is oriented in these two normal positions.

Then the final measurement is realized with the product on the most critical orientation.

The system is tested in an open area test site (OATS), the EUT is placed on a rotating table, 0.8m from a
ground plane.

The system is tested in anechoic chamber, the EUT is placed on a rotating table, 1.5 m from a ground plane.

Zero degree azimuths correspond to the front of the device under test.

Distance of antenna: 3 meters (in anechoic room)
Antenna height: 1.5 meter (in anechoic room)
Antenna polarization: vertical and horizontal (only the highest level is recorded)

The measurement of the radiated electro-magnetic field is realized in radiated mode with a calibrated average
reading power meter. (11.9.2.3.1 of ANSI C63.10).

Finally the radiated electro-magnetic field is converted in dBm with the following formula:

EIRP(dBm) = E (dBuV/m) + 20log(D) - 104.8; where D is the measurement distance in meters and antenna
Gain = 2.150Bi.

Equipment under test operating condition:

The equipment under test is blocked in continuous modulated transmission mode, at the highest output power
level at which the transmitter is intended to operate in 802.11b, 802.11g and 802.11n modes (Bandwidth of
20MHz and 40MHz).

Power Setting: atten: 27x0.25

Power source: 120 Vac by an external power supply
Percentage of voltage variation during the test (%): +1
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Results: 802.11.b Mode

Sample N° 1 Channel 1 (F = 2412 MHz) — Mode 802.11.b

Maximum conducted output Limit
power (1)
(dBm) W) (W)
Nominal
supply 15.43 0.035 1
voltage: 120V

Antenna gain considered: 2.15 dBi

Sample N° 1 Channel 6 (F = 2437 MHz) — Mode 802.11.b

Maximum conducted output Limit
power (1)
(dBm) W) W)
Nominal
supply 15.07 0.032 1
voltage: 120V

Antenna gain considered: 2.15 dBi

Sample N° 1 Channel 11 (F = 2462 MHz) — Mode 802.11.b

Maximum conducted output Limit
power (1)
(dBm) W) W)
Nominal
supply 16.18 0.041 1
voltage:120V

Antenna gain considered: 2.15 dBi

Maximum conducted output power:
EIRP(dBm) = E (dBuV/m) + 20log(D) - 104.8; where D is the measurement distance in meters and antenna
Gain = 2.15 dBi.
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Results: 802.11.g Mode

Sample N° 1 Channel 1 (F = 2412 MHz) — Mode 802.11.g

Maximum conducted output Limit
power (1)
(dBm) W) (W)
Nominal
supply 15.71 0.037 1
voltage:120V

Antenna gain considered: 2.15 dBi

Sample N° 1 Channel 6 (F = 2437 MHz) — Mode 802.11.g

Maximum conducted output Limit
power (1)
(dBm) W) W)
Nominal
supply 16.26 0.043 1
voltage: 120V

Antenna gain considered: 2.15 dBi

Sample N° 1 Channel 11 (F = 2462 MHz) — Mode 802.11.g

Maximum conducted output Limit
power (1)
(dBm) W) W)
Nominal
supply 15.54 0.036 1
voltage:120V

Antenna gain considered: 2.15 dBi

Maximum conducted output power:
EIRP(dBm) = E (dBuV/m) + 20log(D) - 104.8; where D is the measurement distance in meters and antenna
Gain = 2.15 dBi.
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Results: 802.11.n Mode - BW = 20MHz

Sample N° 1 Channel 1 (F = 2412 MHz) — Mode 802.11.n

Maximum conducted output Limit
power (1)
(dBm) W) (W)
Nominal
supply 16.17 0.041 1
voltage:120V

Antenna gain considered: 2.15 dBi

Sample N° 1 Channel 6 (F = 2437 MHz) — Mode 802.11.n

Maximum conducted output Limit
power (1)
(dBm) W) W)
Nominal
supply 14.87 0.031 1
voltage: 120V

Antenna gain considered: 2.15 dBi

Sample N° 1 Channel 11 (F = 2462 MHz) — Mode 802.11.n

Maximum conducted output Limit
power (1)
(dBm) W) W)
Nominal
supply 15.22 0.033 1
voltage:120V

Antenna gain considered: 2.15 dBi

Maximum conducted output power:
EIRP(dBm) = E (dBuV/m) + 20log(D) - 104.8; where D is the measurement distance in meters and antenna
Gain = 2.15 dBi.
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Results: 802.11.n Mode - BW = 40MHz

Sample N° 1 Channel 3 (F = 2422 MHz) — Mode 802.11.n

Maximum conducted output Limit
power (1)
(dBm) W) (W)
Nominal
supply 14.92 0.031 1
voltage:120V

Antenna gain considered: 2.15 dBi

Sample N° 1 Channel 6 (F = 2437 MHz) — Mode 802.11.n

Maximum conducted output Limit
power (1)
(dBm) W) W)
Nominal
supply 15.23 0.033 1
voltage: 120V

Antenna gain considered: 2.15 dBi

Sample N° 1 Channel 9 (F = 2452 MHz) — Mode 802.11.n

Maximum conducted output Limit
power (1)
(dBm) W) W)
Nominal
supply 15.41 0.035 1
voltage:120V

Antenna gain considered: 2.15 dBi

Maximum conducted output power:
EIRP(dBm) = E (dBuV/m) + 20log(D) - 104.8; where D is the measurement distance in meters and antenna
Gain = 2.15 dBi.

Test conclusion:

RESPECTED STANDARD
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11. INTENTIONAL RADIATOR

Temperature (°C) : 23 Humidity (%HR): 31 Date : December 4, 2019
Technician : S. LOUIS

Standard: FCC Part 15
Test procedure: paragraph 15.205, paragraph 15.209, paragraph 15.247 (d)

Emissions in non-restricted frequency bands method of paragraph 11.11 of ANSI C63.10
Emissions in restricted frequency bands method of paragraph 11.12 of ANSI C63.10

Test set up:

First an exploratory radiated measurement was performed.

During this phase the product is oriented in these two normal positions.

Then the final measurement is realized with the product on the most critical orientation.

The measure is realized on open area test site under 1 GHz and in anechoic chamber above 1 GHz.

When the system is tested in an open area test site (OATS), the EUT is placed on a rotating table, 0.8m from
a ground plane.

When the system is tested in anechoic chamber, the EUT is placed on a rotating table, 1.5 m from a ground
plane.

Zero degree azimuths correspond to the front of the device under test.

Frequency range: From 9 kHz to 10t harmonic of the highest fundamental frequency 26 GHz
Detection mode: Quasi-peak (F < 1 GHz) Peak / Average (F > 1 GHz)
Bandwidth: 200Hz (9 kHz < F < 150kHz)

9 kHz (150 kHz < F < 30MHz)

120 kHz (30 MHz < F < 1 GHz)

100 kHz / 1 MHz (F > 1 GHz)
Distance of antenna: 10 meters (in open area test site) / 3 meters (in anechoic room)

Antenna height: 1 to 4 meters (in open area test site) / 1.5 meter (in anechoic room)

Antenna polarization: vertical and horizontal (only the highest level is recorded)
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Equipment under test operating condition:

The equipment under test is blocked in continuous modulated transmission mode, at the highest output power
level at which the transmitter is intended to operate in 802.11b, 802.11g and 802.11n modes (Bandwidth of
20MHz and 40MHz).

Power Setting: atten: 27x0.25

Power source: 120 Vac by an external power supply
Percentage of voltage variation during the test (%): +1
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Results: Mode 802.11.b

Sample N° 1 Channel 1 (F = 2412 MHz) — Mode 802.11.b

Frequencies | Detector | Antenna| RBW | Position | Polarization Field Limits Margin

(MHz) P height | (kHz) H: Horizontal | strength (dBuV/m) (dB)

QP (cm) V: Vertical Measured or
Av at3m (dBm)
(dBuV/m)

3215.8 P 150 100 1 V 43.8 83.6 39.8
4824 (1) P 150 1000 1 H 61.1 74 12.9
4824 (1) Av 150 1000 1 H 52.1 54 1.9
12060 (1) P 150 1000 2 H 53.9 (2) 74 20.1

P= Peak, QP=Quasi-peak, Av=Average

(1) Restricted bands of operation in 15.205

(2) The peak level is lower than the average limit (54 dBuV/m).

Sample N° 1 Channel 6 (F = 2437 MHz) — Mode 802.11.b
Frequencies | Detector | Antenna| RBW | Position | Polarization Field Limits Margin
(MHz) P height | (kHz) H: Horizontal | strength (dBuV/m) (dB)
QP (cm) V: Vertical Measured or
Av at3m (dBm)
(dBuV/m)

3249.5 P 150 100 1 V 42.8 83.6 40.8
4874 (1) P 150 1000 1 H 62.1 74 12.9
4874 (1) Av 150 1000 1 H 53.1 54 0.9
12186 (1) P 150 1000 2 H 53.6 (2) 74 204

P= Peak, QP=Quasi-peak, Av=Average

(1) Restricted bands of operation in 15.205

(2) The peak level is lower than the average limit (54 dBuV/m).

Sample N° 1 Channel 11 (F = 2462 MHz) — Mode 802.11.b
Frequencies | Detector | Antenna| RBW | Position | Polarization Field Limits Margin
(MHz) P height | (kHz) H: Horizontal | strength (dBuV/m) (dB)
QP (cm) V: Vertical Measured or
Av at3m (dBm)
(dBuV/m)

3282.8 P 150 100 1 V 44.7 83.6 38.9
4924 (1) P 150 1000 1 H 62.6 74 11.4
4924 (1) Av 150 1000 1 H 53.6 54 0.4
12310 (1) P 150 1000 2 H 50.4 (2) 74 23.6

P= Peak, QP=Quasi-peak, Av=Average
(1) Restricted bands of operation in 15.205
(2) The peak level is lower than the average limit (54 dBuV/m).
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Applicable limits: In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 30 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power.

The highest level recorded in a 100 kHz bandwidth is 113.6 dBuV/m on high channel.

So the applicable limit is 83.6 dBuV/m.

In addition, radiated emissions which fall in the restricted band, as defined in section
15.205 (a), must also comply with the radiated emission limits specified in section 15.209
(a) (see section 15.205 (c)).
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Results: Mode 802.11.9

Sample N° 1 Channel 1 (F = 2412 MHz) — Mode 802.11.g

Frequencies | Detector | Antenna| RBW | Position | Polarization Field Limits Margin

(MHz) P height | (kHz) H: Horizontal | strength (dBuV/m) (dB)

QP (cm) V: Vertical Measured or
Av at3m (dBm)
(dBuV/m)

3216.1 P 150 100 1 V 45.2 83.6 384
4824 (1) P 150 1000 1 H 56.8 74 17.2
4824 (1) Av 150 1000 1 H 48.8 54 5.2
12060 (1) P 150 1000 1 V 51.3 (2) 74 22.7

P= Peak, QP=Quasi-peak, Av=Average

(1) Restricted bands of operation in 15.205

(2) The peak level is lower than the average limit (54 dBuV/m).

Sample N° 1 Channel 6 (F = 2437 MHz) — Mode 802.11.g
Frequencies | Detector | Antenna| RBW | Position | Polarization Field Limits Margin
(MHz) P height | (kHz) H: Horizontal | strength (dBuV/m) (dB)
QP (cm) V: Vertical Measured or
Av at3m (dBm)
(dBuV/m)

32491 P 150 100 1 V 43.8 83.6 39.8
4874 (1) P 150 1000 1 H 56.3 74 17.7
4874 (1) Av 150 1000 1 H 48.3 54 5.7

P= Peak, QP=Quasi-peak, Av=Average

(1) Restricted bands of operation in 15.205

(2) The peak level is lower than the average limit (54 dBuV/m).

Sample N° 1 Channel 11 (F = 2462 MHz) — Mode 802.11.g
Frequencies | Detector | Antenna| RBW | Position | Polarization Field Limits Margin
(MHz) P height | (kHz) H: Horizontal | strength (dBuV/m) (dB)
QP (cm) V: Vertical Measured or
Av at3m (dBm)
(dBuV/m)

3282.8 P 150 100 1 V 44.5 83.6 39.1
4924 (1) P 150 1000 1 H 59.6 74 14.4
4924 (1) Av 150 1000 1 H 51.6 54 24

P= Peak, QP=Quasi-peak, Av=Average
(1) Restricted bands of operation in 15.205
(2) The peak level is lower than the average limit (54 dBuV/m).

Page 33/84



X SEMITE RR051-19-103489-7-A Ed. 0
C)EMITECH

CROUPE

Applicable limits: In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 30 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power.

The highest level recorded in a 100 kHz bandwidth is 113.6 dBuV/m on central channel.
So the applicable limit is 83.6 dBuV/m.

In addition, radiated emissions which fall in the restricted band, as defined in section
15.205 (a), must also comply with the radiated emission limits specified in section 15.209
(a) (see section 15.205 (c)).
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Results: Mode 802.11.n - BW 20MHz

Sample N° 1 Channel 1 (F = 2412 MHz) — Mode 802.11.n

Frequencies | Detector | Antenna| RBW | Position | Polarization Field Limits Margin

(MHz) P height | (kHz) H: Horizontal | strength (dBuV/m) (dB)

QP (cm) V: Vertical Measured or
Av at3m (dBm)
(dBuV/m)

3216.1 P 150 100 1 V 434 83.6 40.2
4824 (1) P 150 1000 1 H 59.7 74 14.3
4824 (1) Av 150 1000 1 H 51.7 54 2.3
12060 (1) P 150 1000 1 V 51.6 (2) 74 224

P= Peak, QP=Quasi-peak, Av=Average

(1) Restricted bands of operation in 15.205

(2) The peak level is lower than the average limit (54 dBuV/m).

Sample N° 1 Channel 6 (F = 2437 MHz) — Mode 802.11.n
Frequencies | Detector | Antenna| RBW | Position | Polarization Field Limits Margin
(MHz) P height | (kHz) H: Horizontal | strength (dBuV/m) (dB)
QP (cm) V: Vertical Measured or
Av at3m (dBm)
(dBuV/m)

32491 P 150 100 1 V 42.9 83.6 40.7
4874 (1) P 150 1000 1 H 55.6 74 18.4
4874 (1) Av 150 1000 1 H 47.6 54 6.4

P= Peak, QP=Quasi-peak, Av=Average

(1) Restricted bands of operation in 15.205

(2) The peak level is lower than the average limit (54 dBuV/m).

Sample N° 1 Channel 11 (F = 2462 MHz) — Mode 802.11.n
Frequencies | Detector | Antenna| RBW | Position | Polarization Field Limits Margin
(MHz) P height | (kHz) H: Horizontal | strength (dBuV/m) (dB)
QP (cm) V: Vertical Measured or
Av at3m (dBm)
(dBuV/m)

3282.8 P 150 100 1 V 42.9 83.6 40.7
4924 (1) P 150 1000 1 H 61.0 74 13.0
4924 (1) Av 150 1000 1 H 53.4 54 0.6

P= Peak, QP=Quasi-peak, Av=Average
(1) Restricted bands of operation in 15.205
(2) The peak level is lower than the average limit (54 dBuV/m).

Page 35/84



X SEMITE RR051-19-103489-7-A Ed. 0
C)EMITECH

CROUPE

Applicable limits: In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 30 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power.

The highest level recorded in a 100 kHz bandwidth is 113.6 dBuV/m on low channel.

So the applicable limit is 83.6 dBuV/m.

In addition, radiated emissions which fall in the restricted band, as defined in section
15.205 (a), must also comply with the radiated emission limits specified in section 15.209
(a) (see section 15.205 (c)).
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Results: Mode 802.11.n - BW 40MHz

Sample N° 1 Channel 3 (F = 2422 MHz) — Mode 802.11.n
Frequencies | Detector | Antenna| RBW | Position | Polarization Field Limits Margin
(MHz) P height | (kHz) H: Horizontal | strength (dBuV/m) (dB)
QP (cm) V: Vertical Measured or
Av at3m (dBm)
(dBuV/m)
3229.3 P 150 100 1 V 45.3 82.8 37.5
4844 (1) P 150 1000 1 H 57.4 74 19.6
4844 (1) Av 150 1000 1 H 47.0 54 7.0
P= Peak, QP=Quasi-peak, Av=Average
(1) Restricted bands of operation in 15.205
(2) The peak level is lower than the average limit (54 dBuV/m).
Sample N° 1 Channel 6 (F = 2437 MHz) — Mode 802.11.n
Frequencies | Detector | Antenna| RBW | Position | Polarization Field Limits Margin
(MHz) P height | (kHz) H: Horizontal | strength (dBuV/m) (dB)
QP (cm) V: Vertical Measured or
Av at3m (dBm)
(dBuV/m)
3249.5 P 150 100 1 v 43.9 82.8 38.9
4874 (1) P 150 1000 1 H 56.2 74 17.8
4874 (1) Av 150 1000 1 H 45.8 54 8.2
P= Peak, QP=Quasi-peak, Av=Average
(1) Restricted bands of operation in 15.205
(2) The peak level is lower than the average limit (54 dBuV/m).
Sample N° 1 Channel 9 (F = 2452 MHz) — Mode 802.11.n
Frequencies | Detector | Antenna| RBW | Position | Polarization Field Limits Margin
(MHz) P height | (kHz) H: Horizontal | strength (dBuV/m) (dB)
QP (cm) V: Vertical Measured or
Av at3m (dBm)
(dBuV/m)
3269.3 P 150 100 1 V 44.6 82.8 38.2
4904 (1) P 150 1000 1 H 58.1 74 15.9
4904 (1) Av 150 1000 1 H 47.7 54 6.3

P= Peak, QP=Quasi-peak, Av=Average

(1) Restricted bands of operation in 15.205
(2) The peak level is lower than the average limit (54 dBuV/m).
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Applicable limits: In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 30 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power.

The highest level recorded in a 100 kHz bandwidth is 112.8 dBuV/m on high channel.

So the applicable limit is 82.8 dBuV/m.

In addition, radiated emissions which fall in the restricted band, as defined in section
15.205 (a), must also comply with the radiated emission limits specified in section 15.209
(a) (see section 15.205 (c)).

Test conclusion:

RESPECTED STANDARD
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12.  MAXIMUM CONDUCTED POWER DENSITY

Temperature (°C) : 21 Humidity (%HR): 37 Date : December 9, 2019
Technician : S. LOUIS

Standard: FCC Part 15

Test procedure: paragraph 15.247 (e), paragraph 15.247 (f)

AVGPSD-1 of paragraph 11.10.3 of ANSI C63.10

Test set up:

First an exploratory radiated measurement was performed.

During this phase the product is oriented in these two normal positions.

Then the final measurement is realized with the product on the most critical orientation.

The system is tested in an open area test site (OATS), the EUT is placed on a rotating table, 0.8m from a
ground plane.

The system is tested in anechoic chamber, the EUT is placed on a rotating table, 1.5 m from a ground plane.

Zero degree azimuths correspond to the front of the device under test.

Distance of antenna: 3 meters (in anechoic room)

Antenna height: 1.5 (in anechoic room)

Antenna polarization: vertical and horizontal (only the highest level is recorded)
The measurement of the radiated electro-magnetic field is realized with an analyser.

For 802.11.b, g, n mode with Nominal Bandwidth of 20MHz:

Span: 30 MHz
Resolution bandwidth: 30 kHz

Video bandwidth: 100 kHz
Detector: RMS

Number of points: 8001

Sweep time: Auto

Trace mode: Average Power
Sweep count 100

Then the peak marker function is used.
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For 802.11.n mode with Nominal Bandwidth of 40MHz;

Span: 60 MHz
Resolution bandwidth: 30 kHz

Video bandwidth: 100 kHz
Detector: RMS

Number of points: 8001

Sweep time: Auto

Trace mode: Average Power
Sweep count 100

Then the peak marker function is used.

Finally the radiated electro-magnetic field is converted in dBm with the following formula:
EIRP(dBm) = E (dBuV/m) + 20log(D) - 104.8; where D is the measurement distance in meters and antenna
Gain = 2.15 dBi.

Equipment under test operating condition:

The equipment under test is blocked in continuous modulated transmission mode, at the highest output power
level at which the transmitter is intended to operate in 802.11b, 802.11g and 802.11n modes (Bandwidth of
20MHz and 40MHz).

Power Setting: atten: 27x0.25

Power source: 120 Vac by an external power supply
Percentage of voltage variation during the test (%): +1
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Results: 802.11.b Mode

Sample N° 1 Channel 1 (F = 2412 MHz) — Mode 802.11.b

RR051-19-103489-7-A Ed. 0

Maximum conducted Limit
power density
(dBm / 30 kHz) (dBm / 30 kHz)
Nominal supply i
voltage:120V 631 8
Considered maximum antenna gain: 2.15 dBi
See curve in appendix 4
Sample N° 1 Channel 6 (F = 2437 MHz) — Mode 802.11.b
Maximum conducted Limit
power density
(dBm / 30 kHz) (dBm / 30 kHz)
Nominal supply i
voltage:120V 6.19 8
Considered maximum antenna gain: 2.15 dBi
See curve in appendix 4
Sample N° 1 Channel 11 (F = 2462 MHz) — Mode 802.11.b
Maximum conducted Limit
power density
(dBm / 30 kHz) (dBm / 30 kHz)
Nominal supply i
voltage:120V 583 8
Considered maximum antenna gain: 2.15 dBi
See curve in appendix 4
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Results: 802.11.g Mode

Sample N° 1 Channel 1 (F = 2412 MHz) — Mode 802.11.g

RR051-19-103489-7-A Ed. 0

Maximum conducted Limit
power density
(dBm / 30 kHz) (dBm / 30 kHz)
Nominal supply i
voltage:120V 7.65 8
Considered maximum antenna gain: 2.15 dBi
See curve in appendix 4
Sample N° 1 Channel 6 (F = 2437 MHz) — Mode 802.11.g
Maximum conducted Limit
power density
(dBm / 30 kHz) (dBm / 30 kHz)
Nominal supply i
voltage:120V 7.33 8
Considered maximum antenna gain: 2.15 dBi
See curve in appendix 4
Sample N° 1 Channel 11 (F = 2462 MHz) — Mode 802.11.g
Maximum conducted Limit
power density
(dBm / 30 kHz) (dBm / 30 kHz)
Nominal supply i
voltage:120V 7.87 8
Considered maximum antenna gain: 2.15 dBi
See curve in appendix 4
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Results: 802.11.n Mode - BW 20 MHz

Sample N° 1

Channel 1 (F = 2412 MHz) — Mode 802.11.n

RR051-19-103489-7-A Ed. 0

Considered maximum antenna gain: 2.15 dBi

See curve in appendix 4

Sample N° 1

Considered maximum antenna gain: 2.15 dBi

See curve in appendix 4

Sample N° 1

Considered maximum antenna gain: 2.15 dBi

See curve in appendix 4

Maximum conducted Limit
power density
(dBm / 30 kHz) (dBm / 30 kHz)
Nominal supply i
voltage:120V 7.86 8
Channel 6 (F = 2437 MHz) — Mode 802.11.n
Maximum conducted Limit
power density
(dBm / 30 kHz) (dBm / 30 kHz)
Nominal supply
voltage:120V 851 8
Channel 11 (F = 2462 MHz) — Mode 802.11.n
Maximum conducted Limit
power density
(dBm / 30 kHz) (dBm / 30 kHz)
Nominal supply i
voltage:120V 8.9 8
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Results: 802.11.n Mode - BW 40 MHz

Sample N° 1 Channel 3 (F = 2422 MHz) — Mode 802.11.n

Maximum conducted Limit
power density
(dBm / 30 kHz) (dBm / 30 kHz)
Nominal supply )
voltage:120V 12.65 8

Considered maximum antenna gain: 2.15 dBi
See curve in appendix 4

Sample N° 1 Channel 6 (F = 2437 MHz) — Mode 802.11.n

Maximum conducted Limit
power density
(dBm / 30 kHz) (dBm / 30 kHz)
Nominal supply )
voltage:120V 12.55 8

Considered maximum antenna gain: 2.15 dBi
See curve in appendix 4

Sample N° 1 Channel 9 (F = 2452 MHz) — Mode 802.11.n

Maximum conducted Limit
power density
(dBm / 30 kHz) (dBm / 30 kHz)
Nominal supply )
voltage:120V 12.72 8

Considered maximum antenna gain: 2.15 dBi
See curve in appendix 4

Test conclusion:

RESPECTED STANDARD

L0 End of report, 4 appendixes to be forwarded L7
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APPENDIX 1 Test equipment list

Conducted limits

RR051-19-103489-7-A Ed. 0

TYPE MANUFACTURER EMITECH NUMBER

Outside room Hors cage Emitech 10788
Satellite synchronized frequency standard | ACQUISYS 8896
GPS8

Spectrum Analyzer FSV40 Rohde & Schwarz 15666
LISN 1600 Thurbly Thandar Instruments 8719
High-pass filter EZ-25 Rohde & Schwarz 8635
Absorber sheath current Emitech 10651
Cable N-5m RG214 GYL Technologies 8590
Power source 1251RP California instruments 7011
Multimeter 177 Fluke 14831
Meteo station WS-9232 La Crosse Technology 8750
Software BAT-EMC V3.17.0.25 0000

Additional provisions to the general radiated emission limitations

TYPE MANUFACTURER EMITECH NUMBER
Anechoic Chamber EMITECH 8593
Turntable controller 1060C MATURO 14736
Satellite synchronized frequency standard | ACQUISYS 8896
GPS8
Spectrum Analyzer FSP40 Rohde & Schwarz 4088
Antenna 3115 EMCO 8535
Antenna 3117 ETS-Lindgren 10771
Low-noise amplifier PAM-118A COM-POWER 15812
N-1.5M Cable Huber + Suhner 6884
N-2M Cable Huber + Suhner 12911
N-5M Cable SUCOFLEX 15882
Attenuator 20dB Midwest Microwave 8549
Power source 1251RP California instruments 7011
Multimeter 177 Fluke 14903
Meteo station WS-9232 La Crosse Technology 8750
Software GPIBShot V2.4 -
Software BAT-EMC V3.17.0.25 0000
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Maximum conducted (average) output power

TYPE MANUFACTURER EMITECH NUMBER

Full anechoic chamber EMITECH 10759
Turntable and mat controller NCD MATURO 10789
Satellite synchronized frequency standard | ACQUISYS 8896
GPS8

Spectrum Analyzer FSP40 Rohde & Schwarz 4088
Antenna 3117 ETS-Lindgren 10771
Low-noise amplifier S005180M3201 LUCIX Corp. 12590
N-1.5M Cable SUCOFLEX 9398
N-2M Cable SUCOFLEX 14303
N-2.5M Cable SUCOFLEX 14304
N-5M Cable Huber + Suhner 12912
Attenuator 20dB Midwest Microwave 8549
Powermeter NRV-Z52 Rohde & Schwarz 8742
Powermeter NRVS Rohde & Schwarz 8702
Power source 1251RP California instruments 7011
Multimeter 177 Fluke 14903
Meteo station 608-H1 Testo 7566
Meteo station WS-9232 La Crosse Technology 8749
Software BAT-EMC V3.17.0.25 0000
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Intentional radiator

TYPE MANUFACTURER EMITECH NUMBER

Anechoic Chamber EMITECH 8593
Turntable controller 1060C MATURO 14736
Full anechoic chamber EMITECH 10759
Turntable and mat controller NCD MATURO 10789
Satellite synchronized frequency standard | ACQUISYS 8896
GPS8

Spectrum Analyzer FSP40 Rohde & Schwarz 4088
Loop antenna 6502 EMCO 1406
Biconical antenna 3110 Emco 7240
Log periodic antenna UHALP 9108A Schwarzbeck 8543
Antenna 3115 EMCO 8535
Antenna SAS-572 A.H Systems 7124
Low-noise amplifier 8447D Hewlett Packard 8511
Low-noise amplifier ZFL-1000LN Mini-circuit 10730
Low-noise amplifier PAM-118A COM-POWER 15812
Low-noise amplifier S180265L.3201 LUCIX Corp. 8704
N-1.5M Cable Huber + Suhner 6884
N-1.5M Cable SUCOFLEX 9398
N-2M Cable Huber + Suhner 12911
N-5M Cable SUCOFLEX 15882
N-1M Cable SUCOFLEX 14302
N-2M Cable SUCOFLEX 14303
N-2.5M Cable SUCOFLEX 14304
N-5M Cable Huber + Suhner 12912
Cable k-20cm STORM MICROWAE 8974
Cable k-20cm STORM MICROWAE 8975
Low pass filter LP03/1000-7GH Filtek 4087
Reject band filter BRM50702 Microtronics 7299
Power source 1251RP California instruments 7011
Multimeter 177 Fluke 14903
Meteo station 608-H1 Testo 7566
Meteo station WS-9232 La Crosse Technology 8750
Software BAT-EMC V3.17.0.25 0000
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Maximum conducted power density

TYPE MANUFACTURER EMITECH NUMBER

Full anechoic chamber EMITECH 10759
Turntable and mat controller NCD MATURO 10789
Satellite synchronized frequency standard | ACQUISYS 8896
GPS8

Spectrum Analyzer FSP40 Rohde & Schwarz 4088
Antenna 3117 ETS-Lindgren 10771
Low-noise amplifier S005180M3201 LUCIX Corp. 12590
N-1.5M Cable SUCOFLEX 9398
N-2M Cable SUCOFLEX 14303
N-2.5M Cable SUCOFLEX 14304
N-5M Cable Huber + Suhner 12912
Attenuator 20dB Midwest Microwave 8549
Powermeter NRV-Z52 Rohde & Schwarz 8742
Powermeter NRVS Rohde & Schwarz 8702
Power source 1251RP California instruments 7011
Multimeter 177 Fluke 14903
Meteo station 608-H1 Testo 7566
Meteo station WS-9232 La Crosse Technology 8749
Software BAT-EMC V3.17.0.25 0000
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APPENDIX 2: 6 dB bandwidth

Low Channel - 802.11.b

«*RBW 100 kHz Delta 1 [T1 ]

VBW 300 kH=z 0.03 dB
Ref 10 dBm *~Att 20 dB SWT 2.5 ms 10.120000000 MH=z
10 Marker [T1
-6}194 dBm
2
| 0 = 2. 406960P00 GH=z u

1 "M’\‘[{L\ Manker| 2 [T]
, e 7
D1 —7.3| dB i l W —1 30 dBm

o i

| N
/ 4

EXT
j ]
3DB
50

| -60

.—-70

| -80

-90

Center 2.412 GHz 2 MHz/ Span 20 MH=z
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RR051-19-103489-7-A Ed. 0

Central Channel —802.11.b

«RBW 100 kHz Delta 1 [T1 ]
VBW 300 kH=z 0.03 dB
Ref 10 dBm *Att 20 dB SWT 2.5 ms 10.120000000 MH=z
10 Marker 1 [T1
-7}140 dBm
| 0 2 21 431960p00 GH=z “

D1 =7 .5[ dfxﬁh
2 T g
L-10

1 h j ﬂ&k Ma y:;kur 2 [T1
ol 'WMFJ'MM\P "'A"'\I! : —-1}151 dBm

L.-20 hIUJ

3DB

| -60

L -70

.-80

-90

Center 2.437 GHz

2 MHz/ Span 20 MH=z
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High Channel - 802.11.b

*RBW 100 kH=z Delta 1 [T1 ]
VBW 300 kH=z -0.18 dB
Ref 10 dBm * At t 20 dB SWT 2.5 ms 10.120000000 MH=z
10 Marker| 1 [T1
—-7}417 dBm
2
| o ‘ 2l aseo60po0 cuz |IEY
Markerxr 2 [T1
‘ n ,‘{‘-\N‘- NW'IL—ML“"'X‘AM\ !“4[’[ *
p1 —-7.4 (iTﬂF Fo LT —1140 dBm
;T "
| -10 N N o
A[l‘*..--'r ‘\aﬂ“
¥ A
| -20 r‘..f \"\‘R\U
oM ‘\
/ |
. —-40 \\« EXT
ML
3DB
ALY
-—-60
--70
--80
-90
Center 2.462 GHz 2 MHz/ Span 20 MH=z
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Low Channel - 802.11.g

*RBW 100 kHz Delta 1 [T1 1]
VBW 300 kHz 0.07 dB

Ref 10 dBm *Att 20 dB SWT 2.5 ms 16.520000000 MH=z

10 Marker| 1 [T1
—13}34 dBm

| o 2140376000 GH=z “
Marker| 2 [T1
2

1 PK
L= 7)54 aBm

- D C
== | —10 PR EF | ISP P ORI Y. PEY. Y. LY ALY - . |
4'-,( A A AR PR R " I LR 3 aTe A e i
Pl —-13.p4 dBm

-20 J \} *\

ol i

| —-40 EXT

3DB

| -50

| -60

L -70

.-80

-90

Center 2.412 GHz 2 MHz/ Span 20 MH=z
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Central Channel — 802.11.g

+«RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz 0.60 dB
Ref 10 dBm *Att 20 dB SWT 2.5 ms 16.520000000 MH=z
10 Marker| 1 [T1
—13}63 dBm
o 2. 428760p00 GH=z B
Markerx 2. [T1

: 2

-7}163 dBm

pancri i SN N TPY I NP AR P R g 1Y DN 1 T .0 n_..nnmmK"i.c{,
jﬂ'w*w«u a2 o =t

b I T L '\
\
p

D1 —-13.63 dBm,

| Y
o i

| -40

EXT

3DB
| -50

| -60

L-70

| -80

-90

Center 2.437 GHz 2 MHz/ Span 20 MH=z
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High Channel - 802.11.g

*RBW 100 kH=z Delta 1 [T1 ]
VBW 300 kHz -0.01 dB
Ref 10 dBm *Att 20 dB SWT 2.5 ms

6.520000000 MH=z

10 Marker| 1 [T1
—13}07 dBm
) 2. 453760p00 GH=z “
‘ Marker| 2 ,4[,"1"1
el -7}145 dBm
M _—10ﬂ‘n_n.\‘lﬂl ‘U_A-h\_nl: ket o fon g X K | e AT ol e e |

o WO RF e - o -
Pl —-13.K5 dBm l

| -20

| —-40 EXT

3DB

| -50

| -60

L -70

.-80

-90

Center 2.462 GHz 2 MHz/ Span 20 MH=z
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RR051-19-103489-7-A Ed. 0

Low Channel - 802.11.n - BW 20MHz

*«RBW 100 kH=z Delta 1 [T1 ]
VBW 300 kHz 1.15 dB
Ref 10 dBm * At t 20 dB SWT 2.5 ms 17.640000000 MH=z
10 Marker| 1 [T1
—12}166 dBm
| o 2l 403200000 cuz|IEY

Markerx 2 [T1

-7}175. dBm
1

g =

.o

_—101WM-”.«.A. Al dy, aia .-.M..KA LTSS ALY N VLY, Saepe y NV &
L ™ 3 i ¥ ol L o F -
Pl -13.[75 dBm

o

30

| —-40

| -50

EXT

3DB

| -60

L.-70

| -80

-90

Center 2.412 GHz

2 MHz/ Span 20 MH=z
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Central Channel — 802.1.n - BW 20MHz

*RBW 100 kH=z Delta 1 [T1 ]

VBW 300 kH=z 0.31 dB
Ref 10 dBm *Att 20 dB SWT 2.5 ms 17.640000000 MH=z
10 Marker 1 [T1

—12}26 dBm

| o 2. 428200000 GH=z B

> Markerx 2 [T1
T —7) 58 aem
== -10_ mamah el Aty L0, a0k ol E K| 5 PR T IRV VLY.N L - g o
v i ety [ & RO e T
IP1 —-13.58 dBm {

|
| -20 \
A

|
/i !

3DB

| -50

| -60

L -70

| -80

-90

Center 2.437 GHz 2 MHz/ Span 20 MH=z
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High Channel - 802.11.n - BW 20MHz

*RBW 100 kH=z Delta 1 [T1 ]
VBW 300 kHz 0.79 dB
Re f 10 dBm *Att 20 dB SWT 2.5 ms 17.640000000 MH=z

10 Marker [T1
—12} 03 dBm
) 2|.as3200p00 cuz |IEM
> Markexr| 2 [T1
-7 4(3l<iﬂm
=2 | o A X i

l -10 BEALA 5k o UTE A s L B o AS A 2l p N | aff s p el o i & lﬂ&ﬁﬂﬂigrhﬂ* .

Aoyt f U o 4 il ok

= I ol Y e \
Pl —-13.K9 dBm

| -40 EXT

| -50

| -60

L -70

| -80

-90

Center 2.462 GHz 2 MHz/ Span 20 MHz
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Low Channel - 802.11.n - BW 40MHz

*RBW 100 kH=z Delta 1 [T1 ]
VBW 300 kHz -0.73 dB
Ref 10 dBm *Att 20 dB SWT 5 ms 36.500000000 MH=z
10 Marker| 1l [T1
—15}07 dBm
| 0 2. 403800p00 GH=z “
Markerxr 2 [T1

5 —-10}71 dBm
3L ra Ed

[71 dBm

“fi_
/ 7 N

wwmugm# T WP T F P
D1 [—-16. I

| -20

| -50

| -60

L-70

| -80

-90

Center 2.422 GHz 5 MHz/ Span 50 MH=z
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Central Channel - 802.11.n — BW 40MHz

*«RBW 100 kH=z Delta 1 [Tl ]

VBW 300 kHz -1.45 dB
Ref 10 dBm *Att 20 dB SWT 5 ms 36.500000000 MH=z
10 Marker| 1 [T1

—14}129 dBm
| o 21418800000 GH=z B

Markerx 2 [T1

> —10}177 dBm
=3 | B .
D1 | —-16.B dBm [ l A

\J il
E Wy
,ﬂ/‘/ L
o %L\w

3DB

| -20

| -50

| -60

L-70

| -80

-90

Center 2.437 GHz 5 MHz/ Span 50 MH=z
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High Channel - 802.11.n - BW 40MHz

«RBW 100 kHz Delta 1 [T1 ]
VBW 300 kH=z -1.39 dB
Ref 10 dBm * At t 20 dB SWT 5 ms 36.500000000 MH=z
10 Marker 1 [T1
—14]36 dBm
o 2l 43380000 cuz|IEY
Marker| 2 [T1
2 —10}47 dBm
MHWWWM{ rw%ﬁmmf““m 1
D1 | -16.¥7 dBm
L.-20 JUJ \ T\k
| -30 fl ‘l'_[“\‘\\\
L S exT
3DB
L.-50
-—60
--70
.-80
-90
Center 2.452 GHz 5 MHz/ Span 50 MH=z
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APPENDIX 3: 99% bandwidth

Low Channel - 802.11.b

*«RBW 300 kH=z Marker 1 [T1 ]

VBW 1 MH=z 3.50 dBm
Ref 10 dBm *Att 20 dB SWT 2.5 ms 2.412540000 GH=z
10 OBW 1320000000 MH=z

& Femp 1 [T1 OBW ]
| o P AT WA .Y —11f12 aen|Ed

L DAY S Rl T Y
\‘p,r-“ il 2l 405460p00 GH=z
1 P
E= femp 2| [T1 oB{I]

. - —t
[/—Y '\l\‘_\ 2418660000 GH=z
L -20 LN

| -30 /

} I
-—-40 \* EXT

hS
Bt
m&nﬂpjj iﬂ%}“‘ghﬂqu 3pB

| -60

.-70

| -80

-90

Center 2.412 GHz 3 MHz/ Span 30 MH=z
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Central Channel —802.11.b

+«RBW 300 kHz Marker [T1 ]
VBW 1 MHz 3.43 dBm
Ref 10 dBm * At t 20 dB SWT 2.5 ms 2.437540000 GHz
10 OBW 13}L200000p00 MH=z

1
Temp 1| [T1 OBY]
o A AL (\-\__...uﬁ‘ —11}35 asn|EM
u At 2l 430460p00 GH=Z
. t Temp 2| [T1 OBY]
.
ol LV
[I“‘ \ 2l 443660p00 GH=Z
| -20 Fl ’\-

{ \

——

| —-40 ‘ - EXT
N
“m 3pB
[ . o Py

| -60

L -70

| -80

-90

Center 2.437 GHz 3 MHz/ Span 30 MH=z
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High Channel - 802.11.b

« RBW 300 kH=z Marker 1 [Tl ]
VBW 1 MH=z

Ref 10 dBm «Att 20 dB SWT 2.5 ms 2.462660000 GHz
10 . oBW 13} 200000p00 MH=z
Temp 1| [T1 OBY]

0 Y S = —11lo02 aBn|Ed
o PP ©

=

'\JJ W\s.\} 2| 455460p00 GH=z
: B wt ,céyr © WV

= | . .

—Y\ 2 468660p00 GH=z

y
\
| -30

/ N
[,,‘___f"h “‘tw o

“\F_hﬂNk\\
'ﬂzﬂ—f”

| —50_af%

| -60

L-70

| -80

-90

Center 2.462 GHz 3 MHz/ Span 30 MH=z
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Low Channel - 802.11.g

*« RBW 300 kH=z Marker 1 [T1 ]

VBW 1 MH=z 2.71 dBm
Ref 10 dBm * At t 20 dB SWT 2.5 ms 2.413890000 GH=z

10 OBW 17101000000 MH=z
1

Temp [T1 OBW]

1 —10l8s5 abm|EM

2| a03600p00 cH=z
fx._f‘-—-‘\,}\"\;-.-r._.t‘.rﬁi“\ ‘,-J‘-F&....._ LA et )
- 5 -

[T1 OBW]

4

=

N
S

f—f :

21 420610p00 GH=z

| -20

\\N
L

| -30 .

Rl i au

EXT

3DB
| -50

| -60

L -70

| -80

-90

Center 2.412 GHz 3.5 MHz/ Span 35 MHz
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Central Channel — 802.11.g

*« RBW 300 kH=z Marker 1 [T1 ]

VBW 1 MH=z -2 > dBm
Ref 10 dBm * At t 20 dB SWT 2.5 ms 2.438960000 GH=z

10 OBW 17101000000 MH=z
1

Temp [T1 OBW]

l o 1 —11]19 asm|IEY

2142860000 GH=z

4 FA¥Y ] s %A:JK A WY 2
T JL%"JW‘t £ e ““\

mp 2| [T1 OBW]
2

o+ -
/ ‘(_\ 2} 44561
| -20 /
| -30 \-L

o \V\'M"‘“ﬂ AP

POO0 GH=z

| —40__

EXT

3DB
| -50

| -60

L -70

| -80

-90

Center 2.437 GHz 3.5 MHz/ Span 35 MHz
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High Channel - 802.11.g

+«RBW 300 kHz Marker [T1 ]
VBW 1 MHz —2.41 dBm
Ref 10 dBm * At t 20 dB SWT 2.5 ms 2.456820000 GH=z
10 OBW 17 010000p0O0 MH=z
Temp 1| [T1 OBY]

) 1 —11)lo08 abn|EN
245360000 GH=z
!lEE —ffﬁfoXJkAb¥f=w}ﬂnrm\{JL#fkﬁw\F/LAﬁHU’JV" 7ok
T

Tdmp 2| [T1 OBY]

3 5 e
/ ‘_\ 21470610400 GH=z
.-20

| -30 e [

fﬁ-%“",ﬂ r\ﬂ‘/‘r/ L“"\/"*\W

| -50
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3DB

| -60

L -70

.-80

-90

Center 2.462 GHz 3.5 MHz/ Span 35 MH=z
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Low Channel —802.11.n — 20MHz

+«RBW 300 kHz Marker [T1 ]
VBW 1 MHz —3.10 dBm
Ref 10 dBm * At t 20 dB SWT 2.5 ms 2.417460000 GH=z
10 OBW 17} 710000p00 MH=z
Temp 1| [T1 OBY]

—ol75 asm|EM

403180p00 GH=z

2|
relipé A 1 T L o
?fr‘v ““A"'ka HM l Tk 2| rT1 oBY

T S
/ \ 2142089000 GH=z

--20 / \K

| -30 NJ! Y

| -50

| -60

L -70

| -80

-90

Center 2.412 GHz 3.5 MHz/ Span 35 MH=z
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Central Channel - 802.11.n — 20MHz

+«RBW 300 kHz Marker [T1 ]
VBW 1 MHz —3.05 dBm
Ref 10 dBm * At t 20 dB SWT 2.5 ms 2.436300000 GH=z
10 OBW 17} 710000p00 MH=z
Temp 1| [T1 OBY]

o \ —ol27 aen|IEY
2]1.428180p00 GH=z
é‘[‘ 'ﬂu“-"‘-“*wf‘l\/\r“&,/"‘-"‘ﬂf‘ A e, T2

TS 2| [T1 OBY]

. 5
lt' \ 2144589000 GH=z
L
\

f

| -30
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e e
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3DB

| -50

| -60

L -70

| -80

-90

Center 2.437 GHz 3.5 MHz/ Span 35 MH=z
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High Channel - 802.11.n - 20MHz

« RBW 300 kH=z Marker [T1 ]
VBW 1 MH=z —2.90 dBm
Ref 10 dBm * At t 20 dB SWT 2.5 ms 2.461300000 GH=z
10 OBW 17} 780000p00 MH=z
Temp 1| [T1 OBY]
) 1 —9ol28 aem|IEM
2145318000 GH=z
e e ;f‘M e e
fﬁ Jf"w Al TelNre 2 Tl OBW]
| -10 1 ad PP
g -
“. 2L470960p00 GHz
L.-20 i \\
|30 f ;
A M
T#LMM _ WEXT
3DB
--50
-—-60
--70
. -80
-90
Center 2.462 GHz 3.5 MHz/ Span 35 MH=z
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Low Channel —802.11.n — 40MHz

«RBW 1 MH=z Marker [T1 ]
VBW 3 MHz 0.47 dBm
Ref 10 dBm * At t 20 dB SWT 2.5 ms 2.431120000 GHz
10 OBW 37} 440000p00 MH=z
Temp 1| [T1 OBY]

= o T _,;‘\..\i[—-wmtv.z!-u-.?'mhﬂ‘i‘\ SO u

. 2403440000 GHz
T2
T\Vr-p 2| 11 oByW]

N

\ 2144088000 GH=z
T

\

N

s

| -20

=

| -30 1
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EXT
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| -50

| -60

L -70

| -80

-90

Center 2.422 GHz 8 MHz/ Span 80 MH=z
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Central Channel - 802.11.n — 40MHz

*«RBW 1 MHz Marker [T1 ]
VBW 3 MHz 0.40 dBm
Ref 10 dBm * At t 20 dB SWT 2.5 ms 2.449960000 GH=z
10 OBW 71 440000p00 MH=zZ

1 Temp 1| [T1 OBY]
| o ) 4 -7)91 aem|IEM

e Fer =
W""""‘-"""“\/""‘“"\\f ] 2l a18440p00 cH=zZ
T 2
T

e 2| [T1 oBf)

\
\

‘ \
y!
| -30 1"( .

o ~ e

. 455880p00 GH=z
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.-20
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EXT

3DB
| -50

| -60

L -70
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-90

Center 2.437 GHz 8 MHz/ Span 80 MH=z
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High Channel - 802.11.n — 40MHz

+«RBW 1 MH=z Marker [T1 ]
VBW 3 MH=z 0.09 dBm
Ref 10 dBm * At t 20 dB SWT 2.5 ms 2.465440000 GHz
10 OBW 71 440000p00 MH=z

‘ Temp 1| [T1 OBW)
o ) 4 —sli2 aem|EM
2 i S RTUN  Faa
[ i W 2lass440fpo0 cns
'1 W w2

T‘er 2]l rT1 oBY]
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\\ 2L470880p00 GH=z
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Page 72/84



X SEMITE RR051-19-103489-7-A Ed. 0
C)EMITECH

CROUPE

APPENDIX 4: Radiated Spectral density
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Central Channel —802.11.b
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High Channel - 802.11.b
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Low Channel - 802.11.g
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Central Channel — 802.11.g
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High Channel - 802.11.g
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Low Channel - 802.11.n - BW 20MHz
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Central Channel - 802.11.n — BW 20MHz
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High Channel - 802.11.n - BW 20MHz
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Low Channel - 802.11.n - BW 40MHz
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Central Channel - 802.11.n — BW 40MHz
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High Channel - 802.11.n - BW 40MHz
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