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The test results relate only to the samples tested.

The test results shown in the test report are traceable to the national/international standard through the calibration report of
the equipment and evaluated measurement uncertainty herein.

This report must not be used to claim product endorsement by TAF or any agency of the government.

The test report shall not be reproduced without the written approval of DEKRA Testing and Certification Co., Ltd.
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1. GENERAL INFORMATION

1.1. EUT Description

Product Name

MOXA IEEE 802.11a/n/ac 4*4 module

Trade Name MOXA
Model No. WAPC002
FCCID. SLE-WAPCO002

Frequency Range

802.11b/g/n-20MHz:2412-2462MHz,802.11n-40MHZz:2422-2452MHz

Number of Channels

802.11b/g/n-20MHz: 11, n-40MHz: 7

Data Speed

802.11b: 1-11Mbps, 802.11a/g: 6-54Mbps, 802.11n: up to 600Mbps

Type of Modulation

802.11b:DSSS, DBPSK, DQPSK, CCK
802.11g/n: OFDM, BPSK, QPSK, 16QAM, 64QAM

Antenna Type

Panel Antenna, Omni-directional Antenna, Railway Antenna, Sector Antenna,
Patch Antenna

Antenna Gain

Refer to the table “Antenna List”

Channel Control

Auto

Contains Module

FCC ID: SLE-WAPCO002
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802.11b/g/n-20MHz Center Frequency of Each Channel:

Channel Frequency  Channel Frequency Channel Frequency Channel Frequency
Channel 01: 2412 MHz Channel 02: 2417 MHz Channel 03: 2422 MHz Channel 04: 2427 MHz
Channel 05: 2432 MHz Channel 06: 2437 MHz Channel 07: 2442 MHz Channel 08: 2447 MHz
Channel 09: 2452 MHz Channel 10: 2457 MHz Channel 11: 2462 MHz

802.11n-40MHz (2.4G Band) Center Working Frequency of Each Channel:

Channel Frequency  Channel Frequency  Channel Frequency Channel Frequency
Channel 03: 2422 MHz Channel 04: 2427 MHz Channel 05: 2432 MHz Channel 06: 2437 MHz
Channel 07: 2442 MHz Channel 08: 2447 MHz Channel 09: 2452 MHz

Test Item
Test Condition Radiated
Emission
Antenna Antenna Gain Radiated| Band
Part No. ) ..
Type (dBi) Emission| Edge
7.63dBi For 2.4GHz
No.1 8.77dBi for 5.15~5.25GHz
Pan.el MAT-WDB-PA-NF-2-0708 [8.77dBi for 5.25~5.35GHz v v
8.50dBi for 5.47~5.725GHz
8.18dBi for 5.725~5.825GHz
No.14 2.04dBi For 2.4GHz
. ANT-WDB-ARM-02 ) v v
Omni 0.81dBi for 5GHz
No.20 9dBi For 2.4GHz
) MHH-A11-XX110170-X0 ) v v
Railway 8.0dBi for 5GHz
No.21 12dBi For 2.4GHz
WI25-A1-1215053-X0 . v v
Sector 15dBi for 5GHz
No.22 8.2dBi For 2.4GHz
TOP 200 AMR MF-05-4 ) v v
Patch 8.5dBi for 5GHz

Note: The worst case according to the has both 2.4GHz and 5GHz antenna.
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Note:

1.

This device is a MOXA IEEE 802.11a/n/ac 4*4 module with a built-in 802.11a/b/g/n/ac
WLAN ,this report for 2.4GHz WLAN

Regarding to the operation frequency, the lowest, middle and highest frequency are selected to
perform the test.

Lowest and highest data rates are tested in each mode. Only worst case is shown in the report.
(802.11b is 1Mbps ~ 802.11g is 6Mbps ~ 802.11n(20M-BW) is 28.8Mbps and,
802.11n(40M-BW) is 60Mbps).

At result of pretests, module supports dual-channel transmission, only the worst case is shown
in the report. (802.11b is chain A, 802.119 is chain A)

These tests are conducted on a sample for the purpose of demonstrating compliance of
802.11b/g/n transmitter with Part 15 Subpart C Paragraph 15.247 of spread spectrum devices.

6. This device contains the two signal modules certified FCC ID: SLE-WAPC002 and FCC ID:
SLE-WAPNO010
Test Mode: Mode 1: Transmit (802.11b 1Mbps)
(Simultaneous Transmit) Mode 2: Transmit (802.11g 6Mbps)
Mode 3: Transmit (802.11n-20BW_28.8Mbps)
Mode 4: Transmit (802.11n-40BW_60Mbps)
Test Item
Test Condition Radiated
Emission
Antenna Radiated Band
Type Emission Edge
No.1 2.4G n20 2412MHz + 5G ac80 5210MHz
Panel 2.4G b 2437MHz + 5G a 5745MHz 5G 120 5745MHz
No.14 2.4G b 2437MHz + 5G a 5785MHz 2.4G n20 2462MHz + 5G ac80 5210MHz
Omni 5G n40 5670MHz
No.20 2.4G b 2412MHz + 5G a 5700MHz 2.4G n20 2412MHz + 5G ac80 5290MHz
Railway 5G n20 5500MHz
No.21 2.4G b 2437MHz + 5G a 5240MHz 2.4G g 2412MHz + 5G ac80 5290MHz
Sector 5G ac80 5530MHz
No.22 2.4G b 2412MHz + 5G a 5700MHz 2.4G g 2412MHz + 5G n40 5310MHz
Patch 5G ac80 5530MHz

Note: The worst case according to the Original report.
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1.3. Tested System Details

The types for all equipment, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product ‘Manufacturer Model No. Serial No. ‘Power Cord
N/A

Signal Cable Type Signal cable Description

A |LAN Cable Shielded, 2m

B |RS-232 Cable Non-shielded, 1.5m

1.4. Configuration of Tested System

Internet

EUT

1.5. EUT Exercise Software

(1) Setup the EUT as shown on 1.4

(2) Execute “QRCT Ver. 3.0.210.0” program on the Notebook PC.
(3) Configure the test mode, the test channel, and the data rate.

(4) Start the continuous transmission.

(5) Verify that the EUT works properly.
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1.6.

Test Facility

Ambient conditions in the laboratory:

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 50-65
Barometric pressure (mbar) 860-1060 950-1000

USA . FCC Registration Number: TW3023
Canada : IC Registration Number: 4075A

Site Description:

Test Laboratory:
Address:

Phone number:
Fax number:
Email address:
Website:

Accredited by TAF
Accredited Number: 3023

DEKRA Testing and Certification Co., Ltd
No.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451,

Taiwan, R.O.C.
886-2-8601-3788
886-2-8601-3789
info.tw@dekra.com

http://www.dekra.com.tw
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1.7.

List of Test Equipment

For Conducted measurements /CB3/SR8

Equipment Manufacturer Model No. Serial No. Cali. Date |Due. Date
Temperature Chamber WIT GROUP TH-1S-B EQ-201-00146 2019/02/26 |2020/02/25
Spectrum Analyzer Agilent N9010A MY 48030495 2018/09/27 12019/09/26
Peak Power Analyzer Keysight 8990B MY51000410 2019/07/30 |2020/07/29
Wideband Power Sensor  [Keysight N1923A MY56080003 2019/07/30 |2020/07/29
Wideband Power Sensor  [Keysight N1923A MY56080004 2019/07/30 |2020/07/29
EMI Test Receiver R&S ESCS 30 100369 2018/11/19 |2019/11/18
LISN R&S ESH3-Z5 836679/017 2019/04/10 |2020/04/09
LISN R&S ENV216 100097 2019/04/10 2020/04/09
Coaxial Cable DEKRA RG 400 LC018-RG 2018/06/21 2019/06/20
For Radiated measurements /Site3/CB8
Equipment Manufacturer Model No. Serial No. Cali. Date |Due. Date
X |Spectrum Analyzer |R&S FSP40 100170 2019/03/11 2020/03/10
X |Loop Antenna Teseq HLA6121 37133 2017/10/13 2019/10/12
X [Bilog Antenna Schaffner Chase CBL6112B 2707 2019/06/23 12020/06/22
X |Coaxial Cable DEKRA RG 214 LC003-RG 2019/06/13 2020/06/12
X |Pre-Amplifier Jet-Power JPA-10M1G33 ]170101000330010 |2019/06/13 [2020/06/12
X |Horn Antenna ETS-Lindgren 3117 00135205 2019/04/30 2020/04/29
X |Pre-Amplifier EMCI EMC012630SE 980210 2018/12/18 12019/12/17
X |Coaxial Cable DEKRA SF-106 LCO035/37/41-SF |2019/04/16 |2020/04/15
X |Amplifier + Cable |EMCI EMC184045SE (980370 2019/01/19 |2020/01/18
X |Horn Antenna Com-Power AH-840 101043 2019/03/27 12020/03/26
X [Filter MicroTRON BRM50701 019 2019/08/08 |2020/08/07
X |Filter Microwave Circuits [N0257881 36681 2019/08/08 ]2020/08/07
Note:

1.  All equipments are calibrated every one year.

2. The test instruments marked with “X” are used to measure the final test results.
3. Test Software version :QuieTek EMI 2.0 V2.1.113.
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2. Radiated Emission

2.1. Test Setup

Radiated Emission Under 30MHz

< — -~ 1 >
f« 3m »

Antenna Mast
Broadband or Loop
Antenna
L e
EUT Antenna heiaht islm.

Non-Conducted im
Tahla

80cm

Test | %I Fully soldered Metal Ground | _J
Receiver

Radiated Emission Below 1GHz

[FRP Dome | ET:IIm —

— ikl

L

™~

The height of broad
band antenna was

scanned from 1m to 4m.

The distance between
EUT
Non-Conducted Table . antenna and turn table
was 3m..
i
,_&, |Fu|ly soldered Metal Ground || To Controller
Test

- | To Receiverl
Receiver
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Radiated Emission Above 1GHz

The height of board band or
Dipole Antenna was scanned
from 1M to 4M.

The distance between antenna
and turn table was 3M regards
to the standard adopted.

RF absorber material
EUT / on the ground plane.
2 A AAAAAAAAAAAAAAA —
o) (@)
| %l To Receiver || Pre.—.
Amplifier

2.2. Limits

|

|

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated
by at least 20dB below the level of the fundamental or to the general radiated emission limits in

paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209(a) Limits
Fre'\cjllﬁ;cy Field strength Measurement distance
(microvolts/meter) (meter)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Remarks: E field strength (dBuV/m) = 20 log E field strength (uV/m)
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2.3.

Test Procedure

The EUT was setup according to ANSI C63.10: 2013 and tested according to DTS test procedure

of KDB558074 for compliance to FCC 47CFR 15.247 requirements.
Measuring the frequency range below 1GHz, the EUT is placed on a turn table which is 0.8 meter

above ground,when measuring the frequency range above 1GHz, the EUT is placed on a turn table
which is 1.5 meter above ground.

The turn table is rotated 360 degrees to determine the position of the maximum emission level.

The EUT was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna is scanned between 1 meter and 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.10: 2013 on radiated
measurement.

The resolution bandwidth below 30MHz setting on the field strength meter is 9kHz and

30MHz~1GHz is 120kHz and above 1GHz is 1IMHz.
Radiated emission measurements below 30MHz are made using Loop Antenna and 30MHz~1GHz are

made using broadband Bilog antenna and above 1GHz are made using Horn Antennas.

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with the measurement
antenna kept pointed at the source of the emission both in azimuth and elevation, with the polarization
of the antenna oriented for maximum response. The antenna is pointed at an angle towards the source
of the emission, and the EUT is rotated in both height and polarization to maximize the measured
emission. The emission is kept within the illumination area of the 3 dB bandwidth of the antenna.

The worst radiated emission is measured in the Open Area Test Site on the Final Measurement.

The measurement frequency range form 9kHz - 10th Harmonic of fundamental was investigated.
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RBW and VBW Parameter setting:

According to KDB 558074 section 12.2.4. Peak power measurement procedure
RBW = as specified in Table 1.

VBW >3 x RBW.

Table 1 —RBW as a function of frequency

Frequency RBW

9-150 kHz 200-300 Hz
0.15-30 MHz 9-10 kHz
30-1000 MHz 100-120 kHz
> 1000 MHz 1 MHz

According to KDB 558074 section 12.2.5. Average power measurement procedure

RBW = 1MHz.

VBW = 10Hz, when duty cycle > 98 %
VBW > 1/T, when duty cycle < 98 %
(T refers to the minimum transmission duration over which the transmitter is on and is

transmitting at its maximum power control level for the tested mode of operation.)

2.4GHz band Duty Cycle T T VBW
(%) (ms) (Hz) (Hz)
802.11 b 99.31 -- - 10
802.11¢g 95.30 2.0580 486 500
802.11 n20 98.28 4.9855 201 10
802.11 n40 96.51 2.4058 416 500

2.4,

Note: Duty Cycle Refer to Section 9

Uncertainty

I+

4.08 dB above 1GHz
4.22 dB below 1GHz

+
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2.5. Test Result of Radiated Emission

Product MOXA IEEE 802.11a/n/ac 4*4 module
Test Item Harmonic Radiated Emission Data
Test Site No.3 OATS
Test Date 2019/09/18
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2437 MHz) (Antenna No.1)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv/m dB dBuV/m
Horizontal
Peak Detector:
4874.000 -14.467 55.350 40.883 -33.117 74.000
7311.000 -12.418 66.690 54.272 -19.728 74.000
9748.000 -10.653 63.370 52.717 -21.283 74.000
Average Detector:
7311.000 -12.418 60.280 47.862 -6.138 54.000
Vertical
Peak Detector:
4874.000 -14.467 55.560 41.093 -32.907 74.000
7311.000 -12.418 67.000 54.582 -19.418 74.000
9748.000 -10.653 63.680 53.027 -20.973 74.000
Average Detector:
7311.000 -12.418 61.360 48.942 -5.058 54.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor.

3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.

4. The average measurement was not performed when the peak measured data under the limit of average
detection.

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : MOXA IEEE 802.11a/n/ac 4*4 module
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Date : 2019/09/18
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2462 MHz) (Antenna No.14)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv/m dB dBuVv/m
Horizontal
Peak Detector:
4874.000 -14.467 57.340 42.873 -31.127 74.000
7311.000 -12.418 65.900 53.482 -20.518 74.000
9748.000 -10.653 66.530 55.877 -18.123 74.000
Average Detector:
9748.000 -10.653 58.340 47.687 -6.313 54.000
Vertical
Peak Detector:
4874.000 -14.467 57.720 43.253 -30.747 74.000
7311.000 -12.418 65.950 53.532 -20.468 74.000
9748.000 -10.653 63.660 53.007 -20.993 74.000

Average Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor.

3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.

4. The average measurement was not performed when the peak measured data under the limit of average
detection.

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : MOXA IEEE 802.11a/n/ac 4*4 module
Test Item : Harmonic Radiated Emission Data
Test Site : No0.3 OATS
Test Date : 2019/09/19
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2412 MHz) (Antenna No.20)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVv dBuVv/m dB dBuV/m
Horizontal
Peak Detector:
4824.000 -15.017 56.230 41.213 -32.787 74.000
7236.000 -11.893 64.530 52.637 -21.363 74.000
9648.000 -11.454 62.330 50.876 -23.124 74.000

Average Detector:

Vertical

Peak Detector:
4824.000 -15.017 56.550 41.533 -32.467 74.000
7236.000 -11.893 65.080 53.187 -20.813 74.000
9648.000 -11.454 60.540 49.086 -24.914 74.000

Average Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor.

3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.

4. The average measurement was not performed when the peak measured data under the limit of average
detection.

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : MOXA IEEE 802.11a/n/ac 4*4 module
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Date : 2019/09/19
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2437 MHz) (Antenna No.21)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv/m dB dBuV/m
Horizontal
Peak Detector:
4874.000 -14.467 55.600 41.133 -32.867 74.000
7311.000 -12.418 67.920 55.502 -18.498 74.000
9748.000 -10.653 64.630 53.977 -20.023 74.000
Average Detector:
7311.000 -12.418 62.520 50.102 -3.898 54.000
Vertical
Peak Detector:
4874.000 -14.467 56.460 41.993 -32.007 74.000
7311.000 -12.418 70.780 58.362 -15.638 74.000
9748.000 -10.653 64.450 53.797 -20.203 74.000
Average Detector:
7311.000 -12.418 65.930 53.512 -0.488 54.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor.

3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.

4. The average measurement was not performed when the peak measured data under the limit of average
detection.

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : MOXA IEEE 802.11a/n/ac 4*4 module
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Date : 2019/09/19
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2412MHz) (Antenna No.22)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVv dBuVv/m dB dBuV/m
Horizontal
Peak Detector:
4824.000 -15.017 56.300 41.283 -32.717 74.000
7236.000 -11.893 64.500 52.607 -21.393 74.000
9648.000 -11.454 61.330 49.876 -24.124 74.000

Average Detector:

Vertical

Peak Detector:
4824.000 -15.017 56.240 41.223 -32.777 74.000
7236.000 -11.893 65.600 53.707 -20.293 74.000
9648.000 -11.454 60.000 48.546 -25.454 74.000

Average Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor.

3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.

4. The average measurement was not performed when the peak measured data under the limit of average
detection.

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : MOXA IEEE 802.11a/n/ac 4*4 module

Test Item : General Radiated Emission Data

Test Site : No.3 OATS

Test Date : 2019/09/19

Test Mode Mode 1: Transmit (802.11b 1Mbps) (2437 MHz) (Antenna No.1)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuV/m
Horizontal

179.014 -19.386 54.185 34.799 -8.701 43.500
371.609 -12.315 43.497 31.182 -14.818 46.000
499.536 -10.867 43.538 32.672 -13.328 46.000
600.754 -6.657 42.499 35.843 -10.157 46.000
700.565 -9.152 45.860 36.708 -9.292 46.000
839.739 -8.377 37.631 29.254 -16.746 46.000
Vertical
124.188 -16.558 51.363 34.805 -8.695 43.500
249.304 -17.969 46.209 28.240 -17.760 46.000
326.623 -14.018 42.294 28.277 -17.723 46.000
586.696 -7.204 37.158 29.954 -16.046 46.000
800.377 -8.930 39.308 30.378 -15.622 46.000
942.362 -8.762 37.087 28.325 -17.675 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The average measurement was not performed when the peak measured data under the limit of average
detection.
5. The emission levels of other frequencies are very lower than the limit and not show in test report.

w
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Product : MOXA IEEE 802.11a/n/ac 4*4 module

Test Item : General Radiated Emission Data

Test Site : No.3 OATS

Test Date : 2019/09/19

Test Mode Mode 1: Transmit (802.11b 1Mbps) (2437 MHz) (Antenna No.14)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuV/m
Horizontal

170.580 -20.172 56.475 36.302 -7.198 43.500
249.304 -17.969 49.684 31.715 -14.285 46.000
499.536 -10.867 42.815 31.949 -14.051 46.000
600.754 -6.657 42.572 35.916 -10.084 46.000
700.565 -9.152 46.854 37.702 -8.298 46.000
900.188 -9.837 39.344 29.507 -16.493 46.000
Vertical
127.000 -16.313 52.015 35.702 -7.798 43.500
302.725 -14.612 50.111 35.499 -10.501 46.000
439.087 -9.871 35.845 25.974 -20.026 46.000
592.319 -6.946 36.352 29.405 -16.595 46.000
700.565 -9.152 39.392 30.240 -15.760 46.000
874.884 -8.407 36.756 28.349 -17.651 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The average measurement was not performed when the peak measured data under the limit of average
detection.
5. The emission levels of other frequencies are very lower than the limit and not show in test report.

w
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Product : MOXA IEEE 802.11a/n/ac 4*4 module

Test Item : General Radiated Emission Data

Test Site : No.3 OATS

Test Date : 2019/09/19

Test Mode Mode 1: Transmit (802.11b 1Mbps) (2412 MHz) (Antenna No.20)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuV/m
Horizontal

187.449 -18.895 50.805 31.910 -11.590 43.500
250.710 -17.940 50.348 32.407 -13.593 46.000
371.609 -12.315 44.160 31.845 -14.155 46.000
600.754 -6.657 42.515 35.859 -10.141 46.000
700.565 -9.152 46.193 37.041 -8.959 46.000
800.377 -8.930 41.468 32.538 -13.462 46.000
Vertical
166.362 -20.416 49.666 29.250 -14.250 43.500
326.623 -14.018 43.397 29.380 -16.620 46.000
440.493 -9.775 36.192 26.418 -19.582 46.000
599.348 -6.631 36.341 29.710 -16.290 46.000
751.174 -6.727 36.744 30.017 -15.983 46.000
815.841 -9.010 36.900 27.890 -18.110 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The average measurement was not performed when the peak measured data under the limit of average
detection.
5. The emission levels of other frequencies are very lower than the limit and not show in test report.

w
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Product : MOXA IEEE 802.11a/n/ac 4*4 module

Test Item : General Radiated Emission Data

Test Site : No.3 OATS

Test Date : 2019/09/19

Test Mode Mode 1: Transmit (802.11b 1Mbps) (2437 MHz) (Antenna No.21)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuV/m
Horizontal

174,797 -19.781 55.267 35.486 -8.014 43.500
247.899 -18.059 50.101 32.041 -13.959 46.000
373.014 -12.268 42.942 30.675 -15.325 46.000
600.754 -6.657 42.030 35.374 -10.626 46.000
700.565 -9.152 47.017 37.865 -8.135 46.000
800.377 -8.930 41.267 32.337 -13.663 46.000
Vertical
146.681 -19.104 51.639 32.535 -10.965 43.500
302.725 -14.612 50.033 35.421 -10.579 46.000
458.768 -10.460 36.572 26.112 -19.888 46.000
606.377 -7.066 36.808 29.742 -16.258 46.000
749.768 -6.569 37.954 31.385 -14.615 46.000
859.420 -8.409 37.081 28.672 -17.328 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The average measurement was not performed when the peak measured data under the limit of average
detection.
5. The emission levels of other frequencies are very lower than the limit and not show in test report.

w
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Product : MOXA IEEE 802.11a/n/ac 4*4 module

Test Item : General Radiated Emission Data

Test Site : No.3 OATS

Test Date : 2019/09/19

Test Mode Mode 1: Transmit (802.11b 1Mbps) (2412 MHz) (Antenna No.22)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuV/m
Horizontal

164.957 -20.490 55.734 35.245 -8.255 43.500
373.014 -12.268 44.732 32.465 -13.535 46.000
499.536 -10.867 43.494 32.628 -13.372 46.000
600.754 -6.657 42.810 36.154 -9.846 46.000
700.565 -9.152 46.689 37.537 -8.463 46.000
845.362 -8.301 37.991 29.690 -16.310 46.000
Vertical
142.464 -18.164 52.420 34.255 -9.245 43.500
250.710 -17.940 45.217 27.276 -18.724 46.000
453.145 -10.262 36.645 26.384 -19.616 46.000
595.130 -6.823 36.779 29.956 -16.044 46.000
749.768 -6.569 37.128 30.559 -15.441 46.000
870.667 -8.416 36.522 28.106 -17.894 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The average measurement was not performed when the peak measured data under the limit of average
detection.
5. The emission levels of other frequencies are very lower than the limit and not show in test report.

w
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3. Band Edge

3.1. Test Setup
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3.2.

3.3.

Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated
by at least 20dB below the level of the fundamental or to the general radiated emission limits in
paragraph 15.209, whichever is the lesser attenuation.

Test Procedure

The EUT was setup according to ANSI C63.10, 2013 and tested according to DTS test procedure

of KDB558074 for compliance to FCC 47CFR 15.247 requirements.

The EUT is placed on a turn table which is 1.5 meter above ground. The turn table is rotated 360
degrees to determine the position of the maximum emission level. The EUT was positioned such that
the distance from antenna to the EUT was 3 meters.

The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.10:2013 on radiated

measurement.
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RBW and VBW Parameter setting:

According to KDB 558074 section 12.2.4. Peak power measurement procedure

RBW = as specified in Table 1.
VBW >3 x RBW.

Table 1 —RBW as a function of frequency

Frequency RBW

9-150 kHz 200-300 Hz
0.15-30 MHz 9-10 kHz
30-1000 MHz 100-120 kHz
> 1000 MHz 1 MHz

According to KDB 558074 section 12.2.5. Average power measurement procedure

RBW = 1MHz.

VBW = 10Hz, when duty cycle > 98 %
VBW > 1/T, when duty cycle < 98 %
(T refers to the minimum transmission duration over which the transmitter is on and is

transmitting at its maximum power control level for the tested mode of operation.)

2.4GHz band Duty Cycle T T VBW
(%) (ms) (Hz) (Hz)
802.11 b 99.31 -- - 10
802.11¢g 95.30 2.0580 486 500
802.11 n20 98.28 4.9855 201 500
802.11 n40 96.51 2.4058 416 500

3.4.

Note: Duty Cycle Refer to Section 9

Uncertainty

I+

4.08 dB above 1GHz
4.22 dB below 1GHz

+
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3.5.

Product
Test Item
Test Site
Test Date
Test Mode

RF Radiated Measurement (Horizontal):

Test Result of Band Edge

MOXA IEEE 802.11a/n/ac 4*4 module

Band Edge
No.3 OATS
2019/09/18

Mode 3: Transmit (802.11n-20BW_28.8Mbps) (2412MHz) (Antenna No.1)

Frequency | Correct Factor | Reading Level |Emission Level | Peak Limit | Average Limit
Channel No. |~ \14z) (dB) (dBUV) (dBuv/m) | (dBuv/m) | (dBuv/m) | RESUlt
01 (Peak) | 2390.000 8.763 51.222 59.985 74.00 54.00 Pass
01 (Peak) | 2400.000 8.799 70.020 78.819 - - -
01 (Peak) | 2411.159 8.839 96.058 104.897 - - -
01 (Average) | 2390.000 8.763 32.247 41.010 74.00 54.00 Pass
01 (Average) | 2400.000 8.799 41.650 50.449 - - -
01 (Average) | 2414.203 8.850 82.725 91.574 -- -- --
Figure Channel 01: Horizontal (Peak)
g ?D:D— PV\A\
32’ W'D_WMWWWWM Mw“"
i 500-
2340000 2350.000 2360000 2370.000 2SSDDDDFrEqi3;2i2VD$HZ) 2400 000 2410000 2420.000 2430000 2440 004
Figure Channel 01: Horizontal (Average)
110:0i
fg 50.0: A
2340000 2350.000 2360.000 2370.000 2380.000 Freqi;;iDC;fDEDPSIHZ) 2400000 2410.000 2420000 2430.000 2440004
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor.
3. The average measurement was not performed when the peak measured data under the limit of average
detection. detection.
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Product
Test Item
Test Site
Test Date
Test Mode

MOXA IEEE 802.11a/n/ac 4*4 module

Band Edge
No.3 OATS
2019/09/18

Mode 3: Transmit (802.11n-20BW_28.8Mbps) (2412MHz) (Antenna No.1)

RF Radiated Measurement (Vertical):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Average Limit
Channel No. | \a17) (dB) (dBUV) (@dBuV/m) | (dBuv/m) | (dBuv/m) | Result
01 (Peak) | 2378.261 8.721 59.477 68.198 74.00 54.00 Pass
01 (Peak) | 2390.000 8.763 57.141 65.904 74.00 54.00 Pass
01 (Peak) | 2400.000 8.799 85.758 94.557 - - --
01 (Peak) | 2418.986 8.867 111.796 120.663 - - -
01 (Average) | 2390.000 8.763 43.983 52.746 74.00 54.00 Pass
01 (Average) | 2400.000 8.799 56.962 65.761 - -- --
01 (Average) | 2413.478 8.847 98.351 107.198 -- -- --
Figure Channel 01: Vertical (Peak)
% 70.0- H”‘“*'}'/ i
f%’ SD.D:WW
40.0 |
2340000 2350.000 2360000 2370.000 2380.000 Freqi;;iDC;{Dl?haHz) 2400.000 2410000 2420000 2430000 2440 004
Figure Channel 01: Vertical (Average)
2340000 2350.000 2380000 2370.000 2SBDDDDFrEq2us;2izYD$HZ) 2400000 2410000 2420000 2430000 2440 004
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor.
3. The average measurement was not performed when the peak measured data under the limit of average
detection.
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Product : MOXA IEEE 802.11a/n/ac 4*4 module

Test Item : Band Edge

Test Site : No.3 OATS

Test Date : 2019/09/18

Test Mode Mode 3: Transmit (802.11n-20BW_28.8Mbps) (2462MHz) (Antenna No.14)

RF Radiated Measurement (Horizontal):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Average Limit
Channel No. | \a17) (dB) (dBUV) (@dBuV/m) | (dBuv/m) | (dBuv/m) | Result
01 (Peak) | 2465.819 9.035 91.408 100.444 - - -
01 (Peak) | 2483.500 9.100 50.903 60.002 74.00 54.00 Pass
01 (Average) | 2464.225 9.031 79.060 88.090 - - --
01 (Average) | 2483.500 9.100 31.461 40.560 74.00 54.00 Pass
Figure Channel 01: Horizontal (Peak)
100:0— /'-’4“‘“\
?:? SD'D_WM \VWWA%MMWAMWMWMMWWM
:g S0.0 |
2433 500 2450000 2480000 2470.000 Q:r-zgfel}fw (Mz:zg)ﬂ oo 2500000 2510.000 2520000 2533 504
Figure Channel 01: Horizontal (Average)
:g 50.0- 1t L
N A0.0 |
2433500 2450.000 2450.000 2470.000 Eézz.fgfw (ME:ZQ)D.DDD 2500.000 2310.000 2320.000 2533.004
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor.

3. The average measurement was not performed when the peak measured data under the limit of average
detection. detection.
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Product
Test Item
Test Site
Test Date
Test Mode

MOXA IEEE 802.11a/n/ac 4*4 module

Band Edge
No.3 OATS
2019/09/18

Mode 3: Transmit (802.11n-20BW_28.8Mbps) (2462MHz) (Antenna No.14)

RF Radiated Measurement (Vertical):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Average Limit
Channel No. | \a17) (dB) (dBUV) (@dBuV/m) | (dBuv/m) | (dBuv/m) | Result
01 (Peak) | 2466.978 9.040 106.072 115.112 - - -
01 (Peak) | 2483.500 9.100 56.099 65.198 74.00 54.00 Pass
01 (Average) | 2464.080 9.029 93.056 102.085 - - --
01 (Average) | 2483.500 9.100 38.377 47.476 74.00 54.00 Pass
Figure Channel 01: Vertical (Peak)
100:0—
= TD.D_M M“"I' ""'IML,[“
E B50.0 - WWWWMWMMWVW
:g S0.0 |
2433 500 2450000 2480000 2470.000 2:;:2’3::___\, (M2:ZQ)D oo 2500000 2510.000 2520000 2533 504
Figure Channel 01: Vertical (Average)
f%’ S0.0 -
2433500 2450.000 2480.000 2470.000 2:{-::3:::\’ l:I\"12'_-|1-ZQ:ID.DDD 2500.000 2510.000 2320.000 2533.504
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor.

3. The average measurement was not performed when the peak measured data under the limit of average
detection.
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Product
Test Item
Test Site
Test Date
Test Mode

RF Radiated Measurement (Horizontal):

MOXA IEEE 802.11a/n/ac 4*4 module

Band Edge
No.3 OATS
2019/09/19

Mode 3: Transmit (802.11n-20BW_28.8Mbps) (2412MHz) (Antenna No.20)

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Average Limit
Channel No. | \a17) (dB) (dBUV) (@dBuV/m) | (dBuv/m) | (dBuv/m) | Result
11 (Peak) | 2390.000 8.763 49.481 58.244 74.00 54.00 Pass
11 (Peak) | 2400.000 8.799 66.554 75.353 - - -
11 (Peak) | 2414.927 8.852 91.100 99.952 - - --
11 (Average) | 2390.000 8.763 31.035 39.798 74.00 54.00 Pass
11 (Average) | 2400.000 8.799 38.314 47.113 -- -- --
11 (Average) | 2413.913 8.848 78.030 86.878 -- -- --
Figure Channel 11: Horizontal (Peak)
110:0i
% 70.0 .;"’/N\,‘)L#\\“\\
E% 600 M
I 50.0-
2340000 2350.000 2360000 2370.000 2380.000 Freqi;;iitb?ﬁa'_'z) 2400.000 2410000 2420000 2430000 2440 004
Figure Channel 11: Horizontal (Average)
;E, 50:0: [_/—\/‘ |
% 50.0- ] .
2340000 2350.000 2380.000 2370.000 2380.000 Freqzus;ioc.vottﬁHz) 2400.000 2410000 2420000 2430000 2440 004
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor.
3. The average measurement was not performed when the peak measured data under the limit of average
detection.
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Product
Test Item
Test Site
Test Date
Test Mode

MOXA IEEE 802.11a/n/ac 4*4 module

Band Edge
No.3 OATS
2019/09/19

Mode 3: Transmit (802.11n-20BW_28.8Mbps) (2412MHz) (Antenna No.20)

RF Radiated Measurement (Vertical):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Average Limit
Channel No. | \a17) (dB) (dBUV) (@dBuV/m) | (dBuv/m) | (dBuv/m) | Result
11 (Peak) | 2379.710 8.726 56.296 65.022 74.00 54.00 Pass
11 (Peak) | 2390.000 8.763 54.025 62.788 74.00 54.00 Pass
11 (Peak) | 2400.000 8.799 78.935 87.734 - - --
11 (Peak) | 2410.725 8.838 106.746 115.583 - - --
11 (Average) | 2390.000 8.763 36.553 45.316 74.00 54.00 Pass
11 (Average) | 2400.000 8.799 49.816 58.615 -- -- --
11 (Average) | 2417.246 8.861 91.290 100.151 -- -- --
Figure Channel 11: Vertical (Peak)
g 70.0 qu/ s
EE SO T o U o e T ]
E 0.0
40.0 |
2340000 2350.000 2360000 2370.000 2380.000 Freqzua;iiDl?haHz) 2400.000 2410000 2420000 2430000 2440 004
Figure Channel 11: Vertical (Average)
fg 50.0i
2340000 2350.000 2380000 2370.000 2SSDDDDFrEq2u3;23VD$HZ) 2400000 2410000 2420000 2430000 2440 004
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor.
3. The average measurement was not performed when the peak measured data under the limit of average
detection.
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Product
Test Item
Test Site
Test Date
Test Mode

RF Radiated Measurement (Horizontal):

MOXA IEEE 802.11a/n/ac 4*4 module

Band Edge
No.3 OATS
2019/09/19

Mode 2: Transmit (802.11g 6Mbps) (2412MHz) (Antenna No.21)

Frequency | Correct Factor | Reading Level |Emission Level | Peak Limit | Average Limit
Channel No. |77y (dB) (dBuV) (dBuV/m) | (dBuv/m) | (dBuv/m) | Result
01 (Peak) | 2390.000 8.763 58.470 67.233 74.00 54.00 Pass
01 (Peak) | 2400.000 8.799 67.790 76.589 - - -
01 (Peak) | 2414.783 8.851 97.446 106.298 - - -
01(Average) | 2390.000 8.763 42.375 51.138 74.00 54.00 Pass
01(Average) | 2400.000 8.799 50.116 58.915 - - -
01(Average) | 2408.551 8.829 84.254 93.084 -- -- --
Figure Channel 01: Horizontal (Peak)
__ BOD- m/NJ\
§ 70.0 e —
33 B0.0 —| o socmimr A i i Ao oA M
E S0.0 -
2340000 2350.000 2380000 2370.000 2SSDDDDFreq2u3;iisz$HZ) 2400000 2410000 2420000 2430000 2440 004
Figure Channel 01: Horizontal (Average)
f‘g SD.D: __‘__d—)
2340000 2350.000 2360000 2370.000 2380.000 Freqi;;iDC;fDl?haHz) 2400.000 2410000 2420000 2430000 2440 004
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
Measurement Level = Reading Level + Correct Factor.

2.

3. The average measurement was not performed when the peak measured data under the limit of average
detection.
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Product : MOXA IEEE 802.11a/n/ac 4*4 module

Test Item : Band Edge

Test Site : No.3 OATS

Test Date : 2019/09/19

Test Mode Mode 2: Transmit (802.11g 6Mbps) (2412MHz) (Antenna No.21)

RF Radiated Measurement (Vertical):

Frequency | Correct Factor | Reading Level |Emission Level | Peak Limit | Average Limit
Channel No. | 31y (dB) (dBuV) (dBuV/m) | (dBuv/m) | (dBuv/m) | ReSult
01 (Peak) | 2378.116 8.721 57.916 66.636 74.00 54.00 Pass
01 (Peak) | 2390.000 8.763 56.354 65.117 74.00 54.00 Pass
01 (Peak) | 2400.000 8.799 66.849 75.648 - - -
01 (Peak) | 2414.638 8.851 105.328 114.179 - - -
01 (Average) | 2351.884 8.625 37.690 46.315 74.00 54.00 Pass
01 (Average) | 2390.000 8.763 36.820 45.583 74.00 54.00 Pass
01 (Average) | 2400.000 8.799 50.532 59.331 - - -
01 (Average) | 2409.130 8.832 94.228 103.060 - - -
Figure Channel 01: Vertical (Peak)
% F0.0 -] e ]
% B0.0 —fdnring et
I s50.0-
2340000 2350.000 2380000 2370.000 2SBDDDDFreq2u3;aisz$HZ) 2400000 2410000 2420000 2430000 2440 004
Figure Channel 01: Vertical (Average)
QD:D:
:%' 50.0: e N
40.0—_@“_}
Ko 0ol 235!:;-.000 236{;.000 23?!:;-.000 238{;-.000 Freqi;;iitb?ﬁa'_'z) 2400.000 241{;-.000 2426.000 243{;-.000 2440 004

Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
3. The average measurement was not performed when the peak measured data under the limit of average
detection.

Page: 35 of 38



Report No.: 1870151R-RFUSP33V00

D DEKRA

Product MOXA IEEE 802.11a/n/ac 4*4 module

Test Item Band Edge

Test Site No.3 OATS

Test Date 2019/09/19

Test Mode Mode 2: Transmit (802.11g 6Mbps) (2412MHz) (Antenna No.22)

RF Radiated Measurement (Horizontal):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Average Limit
Channel No. | \a17) (dB) (dBUV) (@dBuV/m) | (dBuv/m) | (dBuv/m) | Result
11 (Peak) | 2390.000 8.763 63.557 72.320 74.00 54.00 Pass
11 (Peak) | 2400.000 8.799 71.600 80.399 - - -
11 (Peak) | 2414.638 8.851 109.834 118.685 - - --
11 (Average) | 2390.000 8.763 43.498 52.261 74.00 54.00 Pass
11 (Average) | 2400.000 8.799 53.760 62.559 - - --
11 (Average) | 2414.348 8.850 97.228 106.078 -- -- --
Figure Channel 11: Horizontal (Peak)
g ?0:0- A
9:5’ SD.D_WMWWWWM
E S0.0 -
2340000 2350.000 2380000 2370.000 2SSDDDDFrEqi3;2i2VD$HZ) 2400000 2410000 2420000 2430000 2440 004
Figure Channel 11: Horizontal (Average)
n BD:D:
% 60.0] //_\/
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Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor.

3. The average measurement was not performed when the peak measured data under the limit of average
detection.
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Product
Test Item
Test Site
Test Date
Test Mode

MOXA IEEE 802.11a/n/ac 4*4 module

Band Edge
No.3 OATS
2019/09/19

Mode 2: Transmit (802.11g 6Mbps) (2412MHz) (Antenna No.22)

RF Radiated Measurement (Vertical):

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Average Limit
Channel No. | \a17) (dB) (dBUV) (@dBuV/m) | (dBuv/m) | (dBuv/m) | Result
11 (Peak) | 2390.000 8.763 54.125 62.888 74.00 54.00 Pass
11 (Peak) | 2400.000 8.799 63.395 72.194 - - --
11 (Peak) | 2409.565 8.834 100.710 109.543 - - --
11 (Average) | 2390.000 8.763 38.872 47.635 74.00 54.00 Pass
11 (Average) | 2400.000 8.799 47.397 56.196 -- -- --
11 (Average) | 2409.565 8.834 90.134 98.967 -- -- --
Figure Channel 11: Vertical (Peak)
g ?D.D: o]
%E, mD*MmWMMWMM %
E 0.0
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2340000 2350.000 2360000 2370.000 2380.000 Freqzua;iiDl?haHz) 2400.000 2410000 2420000 2430000 2440 004
Figure Channel 11: Vertical (Average)
fg 50.0i
2340000 2350.000 2380000 2370.000 2SSDDDDFrEq2u3;23VD$HZ) 2400000 2410000 2420000 2430000 2440 004
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor.
3. The average measurement was not performed when the peak measured data under the limit of average
detection.
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4. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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