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Revision History
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1. General Information

1.1. Applicant

Compex Systems Pte Ltd
No:9 Harrison Road, Harrison Industrial Building, #05-01, Singapore 369651

1.2. Manufacturer

Compex Systems Pte Ltd
No0:9 Harrison Road, Harrison Industrial Building, #05-01, Singapore 369651

1.3. Testing Facility

Test Site

MRT Technology (Suzhou) Co., Ltd

Test Site Location

D8 Building, No.2 Tian’edang Rd., Wuzhong Economic Development Zone, Suzhou, China

Test Facility / Accreditations
Measurements were performed at MRT Laboratory located in Tian’edang Rd., Suzhou, China
o MRT facility is a FCC registered (MRT Reg. No. 893164) test facility with the site description
report on file and has met all the requirements specified in Section 2.948 of the FCC Rules.
e MRT facility is an IC registered (MRT Reg. No. 11384A-1) test laboratory with the site
description on file at Industry Canada.

® MRT facility is a VCCI registered (R-4179, G-814,
C-4664, T-2206) test laboratory with the site description
on file at VCCI Council.

® MRT Lab is accredited to ISO 17025 by the American

Association for Laboratory Accreditation (A2LA) under

boe B

Accredited Laboratory

MRT TECHNOLOGY (SUZHOU) CO., LTD.

~al Testing

the American Association for Laboratory Accreditation
Program (A2LA Cert. No. 3628.01) in EMC,
Telecommunications and Radio testing for FCC,
Industry Canada, EU and TELEC Rules.
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1.4. Feature of EqQuipment under Test

Product Name: 4x4 Wave-2 802.11ac/a/n Mini PCle WiFi Module
Model No.: WLE1216V5-20, WLE1216V5-20-I

Brand Name: COMPEX

Wi-Fi Specification: 802.11a/n/ac

Operating Temperature: -20~70 ° C

1.5. Product Specification Subjective to this Report

Frequency Range 802.11a /n-HT20/ac-VHT20:
5745~5825 MHz

Channel Number 802.11a/n-HT20/ac-VHT20: 5

Type of Modulation 802.11a/n/ac: OFDM

Data Rate 802.11a: 6/9/12/18/24/36/48/54Mbps
802.11n: up to 288.8Mbps
802.11ac: up to 346.8Mbps

Note: For other features of this EUT, test report will be issued separately.

1.6. Operation Frequency / Channel List
802.11a/n-HT20/ac-VHT20

Channel Frequency Channel Frequency Channel Frequency
149 5745 MHz 153 5765 MHz 157 5785 MHz
161 5805 MHz 165 5825 MHz -- --
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1.7. Description of Available Antennas

No. Antenna Manufacturer Frequency Max Peak Gain
Band (dBi)
(MHz)
Wi-Fi External Antenna List (5GHz 4*4 MIMO)
S Exceltek Electronics Technology 2400 ~ 2500 3.0
1# | Omni Directional
Co., Ltd. 5150 ~ 5850 5.0
L _ 2400 ~ 2500 2.2
2# | Omni Directional | Laird Smart Technology Co., Ltd.
5150 ~ 5850 3.5
2400 ~ 2500 2.5
3# | Omni Directional Linx Technologies
5150 ~ 5850 4.6
4# | Omni Directional Kenbotong Technology Co., Ltd. 5150 ~ 5850 10.0

Note 1: The device didn’'t support beam-forming technology and Cyclic Delay Diversity (CDD)
technology, and the transmit signals are uncorrected.
Note 2: We selected the max peak gain antenna 4+# to perform all RF testing.

1.8. Description of Support Units

The EUT has been tested with associated equipment below:

Description Manufacturer Model No.

PCB Board Compex Systems Pte Ltd WPQ864HV
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1.9. Description of Antenna RF Port

Antenna RF Port

-- 5GHz RF Port

Software Control Port Ant O Ant 1 Ant 2 Ant 3

1.10. Standards Applicable for Testing
The EUT complies with the requirements of ETSI EN 302 502 V2.1.1.

8 of 57



Report No.: 1710RSU02006

2. Test Configuration of Equipment under Test

2.1. Description of Test Mode

Test Mode Mode 1: Transmit by 802.11a

Mode 2: Transmit by 802.11n-HT20

Mode 3: Transmit by 802.11ac-VHT20

Mode 4: Receive by 802.11a

Mode 5: Receive by 802.11n-HT20

Mode 6: Receive by 802.11ac-VHT20

Test Mode

Duty Cycle

802.11a

96.95%

802.11n-HT20

98.81%

802.11ac-VHT20

98.68%

Duty Cycle

802.11a

802.11n-HT20

[ e —y . @I T —r———— e
e ] i = .
Marker 3 A 2.13180 ms Avg Type: Log-Pwr m Marker 3 A 5.06240 ms Avg Type: Log-Pwr
PHO: Fost e Trig: FreeRun e Trig: Free Run
IFGain:Low #Atten: 20 dB sﬂlﬁﬂ"m‘ ain:Lov #Atten: 20 dB oF
Ref Offset 215 dB g Ref Offset 215 dB VIKrS 9.062 m$
aeid Ref 30,00 dBm 0 a8 Ref 30.00 dBm
30
" Normal e e A Mot dimaretis b
R
Delta |
jEsssssssiacasuns] I
Fixed?
| amnaa |
Center 5.785000000 GHz Center 5.785000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz off
2,067 3| A1 PR
Properties»
More
10f2
s
—
R Kereaht Specku s Swepi S o
HSE " 2017

PNO: Fast —+= Trig: Free Run
IFGainiLow ___ #Atten: 20 dB.

Ref Offset 215 dB
dBid Ref 30.00 dBm

Center 5.785000000 GHz
MHz
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2.2. Description of Test Data Rate

Pre-Test RF Output Power at various data rates for Ant 1

Test Mode Bandwidth Channel No. Frequency Data Rate RF Output
(MHz) (MHz) (Mbps) Power
(dBm)
6Mbps 21.29
1lla 20 157 5785 24Mbps 21.03
54Mbps 20.84
MCSO0 20.39
11n 20 157 5785 MCS3 20.06
MCS7 19.84
MCSO0 21.68
1llac 20 157 5785 MCS3 21.42
MCS7 21.23

Note: All modes of operation and data rates were investigated, so all RF test requirements shall be

executed at low data rates.
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2.3. Description of Test Software

The test utility software used during testing was “QCARCT”, and the version was “v3.0.174.0”".
Power Parameter Value for 1TX:

Test Mode Channel No. |Test Frequency Power Parameter Value

(MH2) Ant 0 Ant 1 Ant 2 Ant 3
149 5745 20.0 19.00 20.00 20.00
802.11a 157 5785 20.0 19.00 20.00 20.00
165 5825 20.0 19.00 20.00 20.00

149 5745 -- 195 -- --

802.11n-HT20 157 5785 -- 19.5 -- --

165 5825 -- 19.0 -- --

149 5745 -- 19.5 -- --

802.11ac-VHT20 157 5785 -- 19.5 -- --

165 5825 -- 19.0 -- --

Power Parameter Value for 4TX:

Test Mode Channel No. Test Frequency Ant0+1+2+3
(MHz) Power Parameter Value

149 5745 18.0

802.11n-HT20 157 5785 18.0
165 5825 18.5

149 5745 18.0

802.11ac-VHT20 157 5785 18.0
165 5825 18.5
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3. Test Summary

Clause Test Parameter Result Remark
EN 302 502 (Pass/Fail)
42.1 Frequency Error Pass --
Transmitter RF Output Power, EIRP, EIRP Spectral
422&4.2.4 ) ] Pass --
Density and Transmitter Power Control (TPC)
423 Transmitter Unwanted Emissions Pass --
425 Receiver Spurious Emissions Pass --
] ) Refer to
4.2.6 Dynamic Frequency Selection (DFS) Pass
DFS report
4.2.7 Receiver Blocking Pass --
4.2.8 User Access Restrictions Pass -
Note: For Occupied Channel Bandwidth and Transmitter Unwanted Emissions Within the 5GHz
RLAN Bands test, only the worst port was performed in the report.
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4. Frequency Error

4.1. Limit

The manufacturer shall declare the centre frequencies on which the equipment can operate. The
equipment shall only operate in channels centred on any of those frequencies identified in clause
4.1.1 of standard.

The actual carrier centre frequency shall be maintained within the range fc £20 ppm of the nominal
channel centre frequency.

4.2. Test Setup

For Conducted Measurement

Standard Temperature

& Humidity Chamber
Analyzer

EUT

Power Supply

ooo

4.3. Test Procedure

Refer to ETSI EN 302 502 V2.1.1 (2017-03) Clause 5.4.2.
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4.4. Test Result

4x4 Wave-2 802.11ac/a/n Mini

Product o Temperature -20 ~70°C
PCle WiFi Module
Test Engineer Lewis Huang Relative Humidity | 58%

Test Site TR3 Test Date 2017/11/21

Test Conditions Centre Frequency | Measured Frequency | Tolerance Limit Result
(MHz) (MH2Z) (Ppm) (ppm)

Tnom Vom 5745 5744.9921 -1.38 -20 ~+20 | Pass
(25°C) | (DC3.3V) 5825 5824.9916 -1.44 -20~+20 | Pass
Vuin 5745 5744.9934 -1.15 -20 ~+20 | Pass
TN (DC 2.8V) 5825 5824.9927 -1.25 -20~+20 | Pass
(-20°C) Vvax 5745 5744.9936 -1.11 -20 ~+20 | Pass
(DC 3.6V) 5825 5824.9925 -1.29 -20 ~+20 | Pass
Vuin 5745 5744.9946 -0.94 -20 ~+20 | Pass
Tuax (DC 2.8V) 5825 5824.9954 -0.79 -20 ~+20 | Pass
(70°C) Vvax 5745 5744.9954 -0.80 -20 ~+20 | Pass
(DC 3.6V) 5825 5824.9955 -0.77 -20 ~+20 | Pass

Note: Tolerance (ppm) = {Measured Frequency (MHz) - Centre Frequency (MHz)} / Centre

Frequency (MHz) * 10° (ppm)
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5. Transmitter RF Output Power, EIRP, TPC and EIRP Spectral Density

5.1. Limit

The mean EIRP, RF power and EIRP spectral density when configured to operate at the highest
stated power level (Pcong 1) Shall not exceed the limit in following table.

Mean RF output power, EIRP and power density limits at the highest power level
Channel Width (MHz) | Mean RF power into Mean EIRP Mean EIRP spectral
ChS antenna (dBm) (dBm) density (dBm/MHz)
10 27 33 23
20 30 36 23

The FWA device shall have the capability to reduce the operating mean EIRP level to level not
exceeding 24 dBm for ChS = 20 MHz and 21 dBm for ChS = 10 MHz.

5.2. Test Setup

Spectrum Analyzer

s Atnuator EUT

5.3. Test Procedure
Refer to ETSI EN 302 502 V2.1.1 (2017-03) Clause 5.4.3.
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5.4. Test Result

Product 4x.4 Wave—Z 802.11ac/a/n Mini PCle Temperature 20 ~70° C
WiFi Module
Test Engineer Hunk Li Relative Humidity | 54%
Test Site TR3 Test Date 2017/10/27
Test Item RF Output Power
Normal Conditions (Temperature 25°C and Voltage DC 3.3V)
Mode | Ch. | Freq. RF Output Power Max RF Power | Max | EIRP | Result
No. | (MHz) (dBm) Output Limit | EIRP | Limit
AntO | Antl | Ant2 | Ant3 | Power (dBm) | (dBm) | (dBm) | (dBm)
11a 149 | 5745 | 20.60 | 21.19 | 20.91 | 20.55 21.19 <30 | 3119 | £36 Pass
11a 157 | 5785 19.94 21.29 20.86 20.57 21.29 <30 31.29 <36 Pass
11a 165 | 5825 | 19.54 | 21.24 | 20.98 | 20.66 21.24 <30 | 3124 | <36 Pass

Note 1: Max RF Output Power (dBm) = Max (Ant 0 RF Output Power: Ant 1 RF Output Power: Ant 2 RF Output
Power: Ant 3 RF Output Power).
Note 2: Max EIRP (dBm) = Max RF Output Power (dBm) + Antenna Gain (dBi).
Note 3: Each RF Output Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).

Mode Ch. Freq. Ant 1 RF Output | Power Limit | Ant 1 EIRP | EIRP Limit | Result
No. (MHz) Power (dBm) (dBm) (dBm) (dBm)

11n-HT20 149 5745 21.71 <30 3171 <36 Pass
11n-HT20 157 5785 20.39 <30 30.39 <36 Pass
11n-HT20 165 5825 20.11 <30 30.11 <36 Pass
1lac-VHT20 | 149 5745 21.59 <30 31.59 <36 Pass
1lac-VHT20 | 157 5785 21.68 <30 31.68 <36 Pass
1lac-VHT20 | 165 5825 21.21 <30 31.21 <36 Pass

Note 1: Ant 1 EIRP (dBm) = Ant 1 RF Output Power (dBm) + Antenna Gain (dBi).
Note 2: Each RF Output Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).
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Mode Ch. Freq. RF Output Power Total | Power | EIRP | EIRP | Result

No. | (MzHz) (dBm) Output | Limit | (dBm) | Limit

AntO | Antl | Ant2 | Ant3 | Power | (dBm) (dBm)

(dBm)

11n-HT20 149 5745 | 18.69 | 19.65 | 19.45 | 19.72 | 2542 | <30 | 3542 | <36 | Pass
11n-HT20 157 5785 | 18.94 | 19.73 | 19.40 | 19.72 | 25.48 | <30 | 3548 | <36 | Pass
11n-HT20 165 5825 | 19.26 | 20.16 | 20.15 | 19.85 | 2589 | =30 | 3589 | =36 | Pass
11ac-VHT20 | 149 5745 | 18.69 | 19.58 | 19.43 | 19.69 | 25.39 | <30 | 3539 | <36 | Pass
11ac-VHT20 | 157 5785 | 18.98 | 19.90 | 19.57 | 19.74 | 25,58 | <30 | 3558 | <36 | Pass
1lac-VHT20 | 165 5825 | 19.27 | 20.34 | 20.13 | 19.88 | 25.94 | <30 | 3594 | <36 | Pass

Note 1: EIRP Power (dBm) — 10*|og{1o(AntO RF Output Power) /10+ 10(Antl RF Output Power) /10 + 10(Ant2 RF Output Power) /10 +
1013 RF OutputPowen) /9 g1 (dBm) + Antenna Gain (dBi).
Note 2: Each RF Output Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).
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Extreme Conditions (Temperature -20°C and Voltage DC 2.8V & DC 3.6V)

Mode | Ch. | Freq. RF Output Power Max RF Power | Max | EIRP | Result
No. | (MHz) (dBm) Output Limit | EIRP | Limit
AntO | Antl | Ant2 | Ant3 | Power (dBm) | (dBm) | (dBm) | (dBm)

11la | 149 | 5745 | 20.33 | 21.77 | 21.42 | 21.13 21.77 <30 | 3177 | <36 Pass
11a | 157 | 5785 | 19.90 | 21.90 | 21.33 | 21.32 21.90 <30 | 3190 | =36 Pass
11la | 165 | 5825 | 20.42 | 21.88 | 21.60 | 21.31 21.88 <30 | 3188 | <36 Pass

Note 1: Max RF Output Power (dBm) = Max (Ant 0 RF Output Power: Ant 1 RF Output Power: Ant 2 RF Output
Power: Ant 3 RF Output Power).

Note 2: Max EIRP (dBm) = Max RF Output Power (dBm) + Antenna Gain (dBi).

Note 3: Each RF Output Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).

Mode Ch. Freq. Ant 1 RF Output | Power Limit | Ant 1 EIRP | EIRP Limit | Result
No. (MHz) Power (dBm) (dBm) (dBm) (dBm)

11n-HT20 149 5745 22.27 <30 32.27 <36 Pass
11n-HT20 157 5785 22.39 <30 32.39 <36 Pass
11n-HT20 165 5825 21.90 <30 31.90 <36 Pass
11ac-VHT20 | 149 5745 22.23 <30 32.23 <36 Pass
1lac-VHT20 | 157 5785 22.39 <30 32.39 <36 Pass
11ac-VHT20 | 165 5825 21.88 <30 31.88 <36 Pass

Note 1: Ant 1 EIRP (dBm) = Ant 1 RF Output Power (dBm) + Antenna Gain (dBi).
Note 2: Each RF Output Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).

Mode Ch. Freq. RF Output Power Total | Power | EIRP | EIRP | Result
No. | (MzHz) (dBm) Output | Limit | (dBm) | Limit
AntO | Antl | Ant2 | Ant3 | Power | (dBm) (dBm)
(dBm)

11n-HT20 149 5745 | 18.82 | 20.12 | 19.50 | 19.98 | 25.65 <30 | 35.65 | =36 Pass

11n-HT20 157 5785 | 19.12 | 20.37 | 18.98 | 19.84 | 25.63 <30 | 35.63 | =£36 Pass

11n-HT20 165 5825 | 18.91 | 20.26 | 19.75 | 20.31 | 25.86 <30 | 35.86 | =36 Pass

1lac-VHT20 | 149 5745 | 18,55 | 19.88 | 19.77 | 19.91 | 25.58 <30 | 3558 | =£36 Pass

1lac-VHT20 | 157 5785 | 18.78 | 19.95 | 19.24 | 20.04 | 25.55 =30 | 3555 | =36 Pass

1lac-VHT20 | 165 5825 | 19.11 | 20.22 | 19.80 | 20.25 | 25.89 =30 | 3589 | =36 Pass

Note 1: EIRP Power (dBm) - 1O*|Og{10(AmO RF Output Power) /10+ 10(Aml RF Output Power) /10 + 10(Ant2 RF Output Power) /10 +
QA3 RF OutputPower) /1 03 (dBm) + Antenna Gain (dBi).
Note 2: Each RF Output Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).
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Extreme Conditions (Temperature 70°C and Voltage DC 2.8V & DC 3.6V)

Mode | Ch. | Freq. RF Output Power Max RF Power | Max | EIRP | Result
No. | (MHz) (dBm) Output Limit | EIRP | Limit
AntO | Antl | Ant2 | Ant3 | Power (dBm) | (dBm) | (dBm) | (dBm)

11la | 149 | 5745 | 21.22 | 20.75 | 20.44 | 20.39 21.22 <30 | 3122 | =£36 Pass
11a | 157 | 5785 | 20.44 | 20.78 | 20.48 | 20.36 20.78 <30 | 30.78 | =36 Pass
11a | 165 | 5825 | 19.92 | 20.78 | 20.60 | 20.29 20.78 <30 | 30.78 | =36 Pass

Note 1: Max RF Output Power (dBm) = Max (Ant 0 RF Output Power: Ant 1 RF Output Power: Ant 2 RF Output
Power: Ant 3 RF Output Power).

Note 2: Max EIRP (dBm) = Max RF Output Power (dBm) + Antenna Gain (dBi).

Note 3: Each RF Output Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).

Mode Ch. Freq. Ant 1 RF Output | Power Limit | Ant 1 EIRP | EIRP Limit | Result
No. (MHz) Power (dBm) (dBm) (dBm) (dBm)

11n-HT20 149 5745 20.33 <30 30.33 <36 Pass
11n-HT20 157 5785 20.53 <30 30.53 <36 Pass
11n-HT20 165 5825 20.03 <30 30.03 <36 Pass
11ac-VHT20 | 149 5745 21.22 <30 31.22 <36 Pass
1lac-VHT20 | 157 5785 21.26 <30 31.26 <36 Pass
11ac-VHT20 | 165 5825 20.73 <30 30.73 <36 Pass

Note 1: Ant 1 EIRP (dBm) = Ant 1 RF Output Power (dBm) + Antenna Gain (dBi).
Note 2: Each RF Output Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).

Mode Ch. Freq. RF Output Power Total | Power | EIRP | EIRP | Result
No. | (MzHz) (dBm) Output | Limit | (dBm) | Limit
AntO | Antl | Ant2 | Ant3 | Power | (dBm) (dBm)
(dBm)

11n-HT20 149 5745 | 18,55 | 19.48 | 19.63 | 19.48 | 25.33 <30 | 3533 | =36 Pass

11n-HT20 157 5785 | 18.13 | 19.95 | 19.72 | 19.39 | 25.37 <30 | 3537 | £36 Pass

11n-HT20 165 5825 | 18.83 | 20.36 | 19.72 | 18.79 | 25.50 <30 | 3550 | =£36 Pass

1lac-VHT20 | 149 5745 | 18,55 | 19.64 | 19.62 | 19.48 | 25.37 <30 | 3537 | £36 Pass

1lac-VHT20 | 157 5785 | 18.19 | 19.95 | 20.14 | 19.85 | 25.62 =30 | 3562 | =36 Pass

1lac-VHT20 | 165 5825 | 19.01 | 20.38 | 20.23 | 19.52 | 25.84 =30 | 3584 | =36 Pass

Note 1: EIRP Power (dBm) - 1O*|Og{10(AmO RF Output Power) /10+ 10(Aml RF Output Power) /10 + 10(Ant2 RF Output Power) /10 +
QA3 RF OutputPower) /1 03 (dBm) + Antenna Gain (dBi).
Note 2: Each RF Output Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).
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Product 4x.4 Wave—Z 802.11ac/a/n Mini PCle Temperature 20 ~70° C
WiFi Module

Test Engineer Hunk Li Relative Humidity | 54%

Test Site TR3 Test Date 2017/10/27

Test Item Transmit Power Control (TPC)

Normal Conditions (Temperature 25°C and Voltage DC 3.3V)

Mode | Ch. | Freq. TPC Power (dBm) Max TPC Max EIRP of Limit | Result

No. | (MHZz) AntO | Ant1 | Ant2 | Ant3 Power (dBm) TPC (dBm) (dBm)

1la 149 | 5745 | 12.32 | 13.02 | 12.89 | 12.25 13.02 23.02 <24 Pass
1lla 157 | 5785 11.78 | 13.07 | 12.71 | 12.44 13.07 23.07 <24 Pass
1lla 165 | 5825 11.37 | 13.02 | 12.80 | 12.48 13.02 23.02 <24 Pass

Note 1: Max TPC Power (dBm) = Max (Ant 0 TPC Power: Ant 1 TPC Power: Ant 2 TPC Power: Ant 3 TPC

Power).

Note 2: Max EIRP of TPC (dBm) = Max TPC Power (dBm) + Antenna Gain (dBi).
Note 3: Each TPC Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).

Mode Ch. Freq. Ant 1 TPC Power | Ant 1 EIRP of TPC Limit Result
No. (MHz) (dBm) (dBm) (dBm)

11n-HT20 149 5745 12.56 22.56 <24 Pass
11n-HT20 157 5785 11.22 21.22 <24 Pass
11n-HT20 165 5825 11.03 21.03 <24 Pass
1lac-VHT20 149 5745 12.42 22.42 <24 Pass
1lac-VHT20 157 5785 12.56 22.56 <24 Pass
1lac-VHT20 165 5825 11.87 21.87 <24 Pass

Note 1: Ant 1 EIRP of TPC (dBm) = Ant 1 TPC Power (dBm) + Antenna Gain (dBi).
Note 2: Each TPC Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).
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Mode Ch. Freq. TPC Power (dBm) Total TPC EIRP of Limit | Result
No. | (MzHz) Power TPC (dBm)
AntO | Antl | Ant2 | Ant3 (dBm) (dBm)

11n-HT20 149 5745 6.56 | 7.42 | 744 | 7.67 13.31 23.31 <24 | Pass
11n-HT20 157 5785 6.68 | 768 | 7.29 | 7.32 13.28 23.28 <24 | Pass
11n-HT20 165 5825 7.02 | 783 | 7.74 | 7.47 13.55 23.55 <24 | Pass
11ac-VHT20 | 149 5745 6.61 | 7.23 | 7.26 | 745 13.17 23.17 <24 | Pass
11ac-VHT20 | 157 5785 6.85 | 749 | 7.26 | 7.69 13.35 23.35 <24 | Pass
11ac-VHT20 | 165 5825 721 | 813 | 7.88 | 7.88 13.81 23.81 <24 | Pass

Note 1: EIRP of TPC (dBm) - 10*|og{1o(AntOTPC Power) /10+ 1O(Ant1TPC Power) /10 + 10(Ant2TPC Power) /10+ 10(Ant3TPC Power)

/10} (dBm) + Antenna Gain (dBi).
Note 2: Each TPC Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).
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Extreme Conditions (Temperature -20°C and Voltage DC 2.8V & DC 3.6V)

Mode | Ch. | Freq. TPC Power (dBm) Max TPC Max EIRP of Limit | Result
No. | (MHZz) AntO | Ant1 | Ant2 | Ant3 Power (dBm) TPC (dBm) (dBm)

11a | 149 | 5745 | 12.07 | 1350 | 13.26 | 12.86 13.50 23.50 <24 | Pass

11a | 157 | 5785 | 11.84 | 13.72 | 13.14 | 13.16 13.72 23.72 <24 | Pass

11a | 165 | 5825 | 12.31 | 13.63 | 13.32 | 13.29 13.63 23.63 <24 | Pass

Note 1: Max TPC Power (dBm) = Max (Ant 0 TPC Power: Ant 1 TPC Power: Ant 2 TPC Power: Ant 3 TPC
Power).

Note 2: Max EIRP of TPC (dBm) = Max TPC Power (dBm) + Antenna Gain (dBi).

Note 3: Each TPC Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).

Mode Ch. Freq. Ant 1 TPC Power | Ant 1 EIRP of TPC Limit Result
No. (MHz) (dBm) (dBm) (dBm)
11n-HT20 149 5745 13.25 23.25 <24 Pass
11n-HT20 157 5785 13.09 23.09 <24 Pass
11n-HT20 165 5825 12.62 22.62 <24 Pass
1lac-VHT20 149 5745 12.89 22.89 <24 Pass
1lac-VHT20 | 157 5785 13.20 23.20 <24 Pass
11ac-VHT20 | 165 5825 12.74 22.74 <24 Pass
Note 1: Ant 1 EIRP of TPC (dBm) = Ant 1 TPC Power (dBm) + Antenna Gain (dBi).
Note 2: Each TPC Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).
Mode Ch. Freq. TPC Power (dBm) Total TPC EIRP of Limit | Result
No. | (MzHz) Power TPC (dBm)
AntO | Antl | Ant2 | Ant3 (dBm) (dBm)
11n-HT20 149 5745 6.48 7.76 7.16 7.88 13.38 23.38 <24 Pass
11n-HT20 157 5785 7.04 8.35 6.86 7.73 13.56 23.56 <24 Pass
11n-HT20 165 5825 653 | 824 | 758 | 8.16 13.70 23.70 <24 | Pass
1lac-VHT20 | 149 5745 6.44 | 748 | 7.42 | 791 13.37 23.37 <24 | Pass
1lac-VHT20 | 157 5785 6.73 | 765 | 6.95 | 7.76 13.32 23.32 <24 | Pass
1lac-VHT20 | 165 5825 7.03 | 804 | 7.44 | 8.8 13.72 23.72 <24 | Pass

Note 1: EIRP of TPC (dBm) - 10*|Og{1O(AntOTPC Power) /10+ 1O(AntlTPC Power) /10 + 10(Ant2TPC Power) /10+ 10(An13TPC Power)

/10} (dBm) + Antenna Gain (dBi).
Note 2: Each TPC Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).
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Extreme Conditions (Temperature 70°C and Voltage DC 2.8V & DC 3.6V)

Mode | Ch. | Freq. TPC Power (dBm) Max TPC Max EIRP of Limit | Result
No. | (MHZz) AntO | Ant1 | Ant2 | Ant3 Power (dBm) TPC (dBm) (dBm)

11a | 149 | 5745 | 13.14 | 1251 | 12.34 | 12.21 13.14 23.14 <24 | Pass

11la | 157 | 5785 | 12.17 | 1251 | 1241 | 12.14 12.51 22.51 <24 | Pass

11a | 165 | 5825 | 11.84 | 12.69 | 12.47 | 12.28 12.69 22.69 <24 | Pass

Note 1: Max TPC Power (dBm) = Max (Ant 0 TPC Power: Ant 1 TPC Power: Ant 2 TPC Power: Ant 3 TPC
Power).

Note 2: Max EIRP of TPC (dBm) = Max TPC Power (dBm) + Antenna Gain (dBi).

Note 3: Each TPC Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).

Mode Ch. Freq. Ant 1 TPC Power | Ant 1 EIRP of TPC Limit Result
No. (MHz) (dBm) (dBm) (dBm)
11n-HT20 149 5745 11.20 21.20 <24 Pass
11n-HT20 157 5785 11.51 21.51 <24 Pass
11n-HT20 165 5825 10.66 20.66 <24 Pass
1lac-VHT20 149 5745 11.97 21.97 <24 Pass
1lac-VHT20 157 5785 11.99 21.99 <24 Pass
11ac-VHT20 | 165 5825 11.62 21.62 <24 Pass
Note 1: Ant 1 EIRP of TPC (dBm) = Ant 1 TPC Power (dBm) + Antenna Gain (dBi).
Note 2: Each TPC Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).
Mode Ch. Freq. TPC Power (dBm) Total TPC EIRP of Limit | Result
No. | (MzHz) Power TPC (dBm)
AntO | Antl | Ant2 | Ant3 (dBm) (dBm)
11n-HT20 149 5745 6.35 7.28 7.55 7.23 13.15 23.15 <24 Pass
11n-HT20 157 5785 5.90 7.73 7.61 7.21 13.19 23.19 <24 Pass
11n-HT20 165 5825 659 | 801 | 7.63 | 6.37 13.23 23.23 <24 | Pass
1lac-VHT20 | 149 5745 6.49 | 729 | 7.24 | 7.19 13.09 23.09 <24 | Pass
1lac-VHT20 | 157 5785 583 | 787 | 7.80 | 7.74 13.41 23.41 <24 | Pass
1lac-VHT20 | 165 5825 6.86 | 827 | 8.03 | 7.14 13.64 23.64 <24 | Pass

Note 1: EIRP of TPC (dBm) - 10*|Og{1O(AntOTPC Power) /10+ 1O(AntlTPC Power) /10 + 10(Ant2TPC Power) /10+ 10(An13TPC Power)

/10} (dBm) + Antenna Gain (dBi).
Note 2: Each TPC Power (dBm) = Power Meter Reading Level (dBm) + 10*Log(1/Duty Cycle).
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4x4 Wave-2 802.11ac/a/n Mini
Product o Temperature 25°C
PCle WiFi Module
Test Date 2017/08/08 Relative Humidity | 52%
Test Site TR3 Test Item Power Density
Mode | Ch. | Freq. Power Density (dBm/MHz) Duty Max Power Limit | Result
No. | (MHz) Ant 0 Ant 1 Ant 2 Ant 3 Cycle Density (dBm)
(%) (dBm/MHz)
1la 149 | 5745 10.87 12.76 12.43 12.23 96.95 22.89 <23 Pass
1la 157 | 5785 10.44 12.61 12.31 12.27 96.95 22.74 <23 Pass
1l1a 165 | 5825 11.35 12.48 12.29 12.17 96.95 22.61 <23 Pass

Note: Max Power Density (dBm/MHz) = Max (Ant O Power Density: Ant 1 Power Density: Ant 2 Power Density:
Ant 3 Power Density) + 10*Log(1/Duty Cycle) + Antenna Gain (dBi).

Mode Ch. Freq. Ant 1 Power Duty Ant 1 Final Limit Result
No. (MHz) Density Cycle | Power Density | (dBm)
(dBm/MHz) (%) (dBm/MHz)

11n-HT20 149 5745 12.39 98.81 22.44 <23 Pass
11n-HT20 157 5785 12.27 98.81 22.32 <23 Pass
11n-HT20 165 5825 12.15 98.81 22.20 <23 Pass
1lac-VHT20 | 149 5745 12.30 98.68 22.36 <23 Pass
1lac-VHT20 157 5785 12.22 98.68 22.28 <23 Pass
1lac-VHT20 | 165 5825 12.17 98.68 22.23 <23 Pass

Note: Ant 1 Final Power Density (dBm/MHz) = Ant 1 Power Density (dBm/MHz) + 10*Log(1/Duty Cycle) +
Antenna Gain (dBi).

Mode Ch. Freq. Power Density (dBm/MHZz) Duty Total Power Limit | Result
No. | (MzHz) Cycle Density (dBm)
AntO | Antl | Ant2 | Ant3 (%) (dBm/MHz)

11n-HT20 149 5745 6.11 6.80 6.38 6.87 98.81 22.62 <23 Pass
11n-HT20 157 5785 594 | 713 | 7.29 | 6.55 98.81 22.83 <23 | Pass
11n-HT20 165 5825 6.14 | 718 | 7.02 | 6.32 98.81 22.76 <23 | Pass
1lac-VHT20 | 149 5745 6.03 | 6.80 | 6.49 | 7.09 98.68 22.70 <23 | Pass
1lac-VHT20 | 157 5785 596 | 7.02 | 6.56 | 6.69 98.68 22.65 <23 | Pass
1lac-VHT20 | 165 5825 556 | 7.11 | 7.02 | 5.89 98.68 22.53 <23 | Pass

Note: Total Power Density (dBm/MHz) — 10*Iog{1OAnt 0 Power Density /10 + 10Ant 1 Power Density /10 + 10Ant 2 Power Density /10 +

QA 3 Power Density 10y (4B m/MHZ) + 10*Log(1/Duty Cycle) + Antenna Gain (dBi).
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6. Transmitter Unwanted Emissions Outside the 5725 MHz to 5875 MHz

Band
6.1. Limit
Frequency Range Limit Bandwidth (kHz)
(MH2z) (dBm) (see note)
30 to 1000 -36 100

1000 to 5725 -30 1000

5875 to 26500 -30 1000
6.2. Test Setup
Below 1GHz Test Setup:

I 3m »

EUT

T (Polystyrene)

1.5m

(Antenna Tower)

—

\
(L

1.5m

(Turntable) ‘......‘.......‘

Above 1GHz Test Setup:

Test Receiver

B

) e |

| —

—  3m —— (Antenna Tower)

EUT

T (Polystyrene)
[

-

1.5m 1.5m
‘(Turntable)‘ .....'.....‘..

6.3. Test Procedure

Spectrum Analyzer

Refer to ETSI EN 302 502 V2.1.1 (2017-03) Clause 5.4.4.1.
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6.4. Test Result

Test Engineer Alex Ma Temperature 25°C
Test Time 2017/11/06 Relative Humidity | 54%
Test Mode 802.11a - Ant 0 Test Site AC1
Channel | Frequency | Reading [Substitution| Measure Limit Margin | Detector | Polarization
(MH2z) Level Factor Level (dBm) (dB)
(dBm) (dB) (dBm)
30.49 -91.87 29.98 -61.89 -36.00 | -25.89 Peak Horizontal
875.36 -96.53 35.44 -61.09 -36.00 | -25.09 Peak Horizontal
423.82 -85.31 27.73 -57.58 -36.00 | -21.58 Peak Vertical
149 875.36 -94.33 36.39 -57.94 -36.00 | -21.94 Peak Vertical
10885.50 | -72.25 31.82 -40.43 -30.00 | -10.43 Peak | Horizontal
17235.00 | -65.16 31.29 -33.87 -30.00 -3.87 RMS Horizontal
10775.00 | -71.42 31.55 -39.87 -30.00 -9.87 Peak Vertical
17235.00 | -62.57 32.16 -30.41 -30.00 -0.41 RMS Vertical
30.49 -91.92 29.98 -61.94 -36.00 | -25.94 Peak | Horizontal
875.36 -96.96 35.44 -61.52 -36.00 | -25.52 Peak | Horizontal
423.82 -84.30 27.73 -56.57 -36.00 | -20.57 Peak Vertical
165 875.36 -94.06 36.39 -57.67 -36.00 | -21.67 Peak Vertical
10800.50 | -71.18 31.51 -39.67 -30.00 -9.67 Peak | Horizontal
15203.50 | -71.92 32.91 -39.01 -30.00 -9.01 Peak | Horizontal
11650.50 -69.39 30.92 -38.47 -30.00 -8.47 Peak Vertical
14277.00 | -71.05 33.23 -37.82 -30.00 -7.82 Peak Vertical
Note 1: Measure Level (dBm) = Reading Level (dBm) + Substitution Factor (dB)
Note 2: Substitution Factor (dB) = Cable Loss (dB) + Space Attenuation (dB) + Antenna Factor (dB/m)
- Pre_Amplifier Gain (dB)
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Test Engineer Alex Ma Temperature 25°C
Test Time 2017/11/06 Relative Humidity | 54%
Test Mode 802.11a - Ant 1 Test Site AC1
Channel | Frequency | Reading [Substitution| Measure Limit Margin | Detector | Polarization
(MH2z) Level Factor Level (dBm) (dB)
(dBm) (dB) (dBm)
30.49 -91.64 29.98 -61.66 -36.00 | -25.66 Peak Horizontal
875.36 -96.87 35.44 -61.43 -36.00 | -25.43 Peak Horizontal
425.76 -87.05 27.80 -59.25 -36.00 | -23.25 Peak Vertical
149 875.36 -94.09 36.39 -57.70 -36.00 | -21.70 Peak Vertical
10834.50 | -71.94 31.78 -40.16 -30.00 | -10.16 Peak | Horizontal
17235.00 | -67.71 31.29 -36.42 -30.00 -6.42 RMS Horizontal
11489.00 -69.24 31.21 -38.03 -30.00 -8.03 Peak Vertical
17226.50 | -63.60 31.86 -31.74 -30.00 -1.74 RMS Vertical
30.49 -91.36 29.98 -61.38 -36.00 | -25.38 Peak | Horizontal
875.36 -96.71 35.44 -61.27 -36.00 | -25.27 Peak | Horizontal
423.82 -86.92 27.73 -59.19 -36.00 | -23.19 Peak Vertical
165 875.36 -94.76 36.39 -58.37 -36.00 | -22.37 Peak Vertical
10800.50 -71.11 31.51 -39.60 -30.00 -9.60 Peak | Horizontal
15161.00 | -71.19 32.86 -38.33 -30.00 -8.33 Peak | Horizontal
11650.50 -67.80 30.92 -36.88 -30.00 -6.88 Peak Vertical
17473.00 | -67.20 33.68 -33.52 -30.00 -3.52 RMS Vertical
Note 1: Measure Level (dBm) = Reading Level (dBm) + Substitution Factor (dB)
Note 2: Substitution Factor (dB) = Cable Loss (dB) + Space Attenuation (dB) + Antenna Factor (dB/m)
- Pre_Amplifier Gain (dB)
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Test Engineer Alex Ma Temperature 25°C
Test Time 2017/11/06 Relative Humidity | 54%
Test Mode 802.11a - Ant 2 Test Site AC1
Channel | Frequency | Reading [Substitution| Measure Limit Margin | Detector | Polarization
(MH2z) Level Factor Level (dBm) (dB)
(dBm) (dB) (dBm)
30.49 -91.58 29.98 -61.60 -36.00 | -25.60 Peak Horizontal
875.36 -96.26 35.44 -60.82 -36.00 | -24.82 Peak Horizontal
422.85 -86.58 27.71 -58.87 -36.00 | -22.87 Peak Vertical
149 875.36 -94.37 36.39 -57.98 -36.00 | -21.98 Peak Vertical
10826.00 | -71.09 31.75 -39.34 -30.00 -9.34 Peak | Horizontal
13597.00 | -71.14 32.61 -38.53 -30.00 -8.53 Peak | Horizontal
10885.50 | -71.18 31.86 -39.32 -30.00 -9.32 Peak Vertical
17235.00 | -68.23 32.16 -36.07 -30.00 -6.07 RMS Vertical
30.49 -91.69 29.98 -61.71 -36.00 -25.71 Peak Horizontal
875.36 -96.85 35.44 -61.41 -36.00 | -25.41 Peak | Horizontal
424.31 -84.77 27.75 -57.02 -36.00 | -21.02 Peak Vertical
165 875.36 -95.40 36.39 -59.01 -36.00 | -23.01 Peak Vertical
11472.00 -70.85 31.59 -39.26 -30.00 -9.26 Peak | Horizontal
13716.00 | -70.53 32.13 -38.40 -30.00 -8.40 Peak | Horizontal
11650.50 -63.49 30.92 -32.57 -30.00 -2.57 RMS Vertical
14447.00 | -71.08 32.92 -38.16 -30.00 -8.16 Peak Vertical
Note 1: Measure Level (dBm) = Reading Level (dBm) + Substitution Factor (dB)
Note 2: Substitution Factor (dB) = Cable Loss (dB) + Space Attenuation (dB) + Antenna Factor (dB/m)
- Pre_Amplifier Gain (dB)
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Test Engineer Alex Ma Temperature 25°C
Test Time 2017/11/06 Relative Humidity | 54%
Test Mode 802.11a - Ant 3 Test Site AC1
Channel | Frequency | Reading [Substitution| Measure Limit Margin | Detector | Polarization
(MH2z) Level Factor Level (dBm) (dB)
(dBm) (dB) (dBm)
625.10 -95.87 32.62 -63.25 -36.00 | -27.25 Peak Horizontal
875.36 -96.77 35.44 -61.33 -36.00 | -25.33 Peak Horizontal
423.82 -87.19 27.73 -59.46 -36.00 | -23.46 Peak Vertical
149 875.36 -94.16 36.39 -57.77 -36.00 | -21.77 Peak Vertical
10877.00 | -70.89 31.81 -39.08 -30.00 -9.08 Peak | Horizontal
14200.50 | -71.08 33.11 -37.97 -30.00 -7.97 Peak | Horizontal
8029.50 -71.40 25.53 -45.87 -30.00 | -15.87 Peak Vertical
10894.00 | -71.72 31.92 -39.80 -30.00 -9.80 Peak Vertical
30.49 -91.44 29.98 -61.46 -36.00 | -25.46 Peak | Horizontal
875.36 -97.20 35.44 -61.76 -36.00 | -25.76 Peak | Horizontal
424.31 -85.81 27.75 -58.06 -36.00 | -22.06 Peak Vertical
165 875.36 -95.29 36.39 -58.90 -36.00 | -22.90 Peak Vertical
7222.00 -70.28 24.10 -46.18 -30.00 | -16.18 Peak | Horizontal
11038.50 -71.50 31.46 -40.04 -30.00 | -10.04 Peak | Horizontal
8055.00 -71.33 26.00 -45.33 -30.00 | -15.33 Peak Vertical
10894.00 | -72.13 31.92 -40.21 -30.00 | -10.21 Peak Vertical
Note 1: Measure Level (dBm) = Reading Level (dBm) + Substitution Factor (dB)
Note 2: Substitution Factor (dB) = Cable Loss (dB) + Space Attenuation (dB) + Antenna Factor (dB/m)
- Pre_Amplifier Gain (dB)
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Test Engineer Alex Ma Temperature 25°C
Test Time 2017/11/06 Relative Humidity | 54%
Test Mode 802.11n-HT20 - Ant 1 Test Site AC1
Channel | Frequency | Reading [Substitution| Measure Limit Margin | Detector | Polarization
(MH2z) Level Factor Level (dBm) (dB)
(dBm) (dB) (dBm)
30.49 -91.62 29.98 -61.64 -36.00 | -25.64 Peak Horizontal
875.36 -96.48 35.44 -61.04 -36.00 | -25.04 Peak Horizontal
424.79 -86.84 27.77 -59.07 -36.00 | -23.07 Peak Vertical
149 875.36 -94.70 36.39 -58.31 -36.00 | -22.31 Peak Vertical
8038.00 -71.06 25.95 -45.11 -30.00 | -15.11 Peak | Horizontal
10826.00 | -71.37 31.75 -39.62 -30.00 -9.62 Peak | Horizontal
10809.00 | -71.93 31.56 -40.37 -30.00 | -10.37 Peak Vertical
17226.50 | -69.28 31.86 -37.42 -30.00 -7.42 Peak Vertical
30.49 -91.66 29.98 -61.68 -36.00 | -25.68 Peak | Horizontal
875.36 -97.05 35.44 -61.61 -36.00 | -25.61 Peak | Horizontal
424.31 -87.12 27.75 -59.37 -36.00 | -23.37 Peak Vertical
165 875.36 -94.22 36.39 -57.83 -36.00 | -21.83 Peak Vertical
10902.50 | -72.55 32.00 -40.55 -30.00 | -10.55 Peak | Horizontal
15229.00 | -72.00 33.13 -38.87 -30.00 -8.87 Peak | Horizontal
10877.00 | -72.59 31.81 -40.78 -30.00 | -10.78 Peak Vertical
14710.50 | -71.73 33.31 -38.42 -30.00 -8.42 Peak Vertical
Note 1: Measure Level (dBm) = Reading Level (dBm) + Substitution Factor (dB)
Note 2: Substitution Factor (dB) = Cable Loss (dB) + Space Attenuation (dB) + Antenna Factor (dB/m)
- Pre_Amplifier Gain (dB)
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Test Engineer Alex Ma Temperature 25°C
Test Time 2017/11/06 Relative Humidity | 54%
Test Mode 802.11ac-VHT20 - Ant 1 Test Site AC1
Channel | Frequency | Reading [Substitution| Measure Limit Margin | Detector | Polarization
(MH2z) Level Factor Level (dBm) (dB)
(dBm) (dB) (dBm)
30.00 -91.60 29.99 -61.61 -36.00 | -25.61 Peak Horizontal
875.36 -96.93 35.44 -61.49 -36.00 | -25.49 Peak Horizontal
424.79 -87.02 27.77 -59.25 -36.00 | -23.25 Peak Vertical
149 875.36 -94.42 36.39 -58.03 -36.00 | -22.03 Peak Vertical
10902.50 | -71.93 32.00 -39.93 -30.00 -9.93 Peak | Horizontal
14991.00 | -71.91 32.42 -39.49 -30.00 -9.49 Peak | Horizontal
10868.50 | -70.80 31.73 -39.07 -30.00 -9.07 Peak Vertical
17226.50 | -68.44 31.86 -36.58 -30.00 -6.58 Peak Vertical
30.49 -91.57 29.98 -61.59 -36.00 | -25.59 Peak | Horizontal
875.36 -96.46 35.44 -61.02 -36.00 | -25.02 Peak | Horizontal
423.82 -86.77 27.73 -59.04 -36.00 | -23.04 Peak Vertical
165 875.36 -94.33 36.39 -57.94 -36.00 | -21.94 Peak Vertical
10783.50 | -71.28 31.26 -40.02 -30.00 | -10.02 Peak | Horizontal
13673.50 | -71.50 32.01 -39.49 -30.00 -9.49 Peak | Horizontal
10783.50 | -72.23 31.41 -40.82 -30.00 | -10.82 Peak Vertical
13818.00 | -72.73 33.09 -39.64 -30.00 -9.64 Peak Vertical

Note 1: Measure Level (dBm) = Reading Level (dBm) + Substitution Factor (dB)
Note 2: Substitution Factor (dB) = Cable Loss (dB) + Space Attenuation (dB) + Antenna Factor (dB/m)
- Pre_Amplifier Gain (dB)
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Test Engineer Alex Ma Temperature 25°C
Test Time 2017/11/06 Relative Humidity | 54%
Test Mode 802.11n-HT20-Ant0+1+2+3 Test Site AC1
Channel | Frequency | Reading [Substitution| Measure Limit Margin | Detector | Polarization
(MH2z) Level Factor Level (dBm) (dB)
(dBm) (dB) (dBm)
30.49 -91.85 29.98 -61.87 -36.00 | -25.87 Peak Horizontal
875.36 -97.47 35.44 -62.03 -36.00 | -26.03 Peak Horizontal
425.28 -86.68 27.78 -58.90 -36.00 | -22.90 Peak Vertical
149 875.36 -95.17 36.39 -58.78 -36.00 | -22.78 Peak Vertical
9253.50 -71.44 29.59 -41.85 -30.00 | -11.85 Peak | Horizontal
14064.50 | -70.74 31.60 -39.14 -30.00 -9.14 Peak | Horizontal
10894.00 -72.47 31.92 -40.55 -30.00 | -10.55 Peak Vertical
14209.00 -71.43 33.25 -38.18 -30.00 -8.18 Peak Vertical
30.49 -91.69 29.98 -61.71 -36.00 -25.71 Peak Horizontal
875.36 -96.51 35.44 -61.07 -36.00 | -25.07 Peak | Horizontal
423.82 -86.57 27.73 -58.84 -36.00 | -22.84 Peak Vertical
165 875.36 -94.41 36.39 -58.02 -36.00 | -22.02 Peak Vertical
10962.00 | -71.92 31.36 -40.56 -30.00 | -10.56 Peak | Horizontal
13597.00 | -72.24 32.61 -39.63 -30.00 -9.63 Peak | Horizontal
11514.50 -71.63 31.42 -40.21 -30.00 | -10.21 Peak Vertical
14625.50 | -71.58 33.45 -38.13 -30.00 -8.13 Peak Vertical
Note 1: Measure Level (dBm) = Reading Level (dBm) + Substitution Factor (dB)
Note 2: Substitution Factor (dB) = Cable Loss (dB) + Space Attenuation (dB) + Antenna Factor (dB/m)
- Pre_Amplifier Gain (dB)
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W Iﬁ Report No.: 1710RSU02006

Test Engineer Alex Ma Temperature 25°C
Test Time 2017/11/06 Relative Humidity | 54%
Test Mode 802.11ac-VHT20 -Ant0 + 1 + 2 + 3 | Test Site AC1
Channel | Frequency | Reading [Substitution| Measure Limit Margin | Detector | Polarization
(MH2z) Level Factor Level (dBm) (dB)
(dBm) (dB) (dBm)
30.49 -91.86 29.98 -61.88 -36.00 | -25.88 Peak Horizontal
875.36 -96.93 35.44 -61.49 -36.00 | -25.49 Peak Horizontal
424.31 -86.13 27.75 -58.38 -36.00 | -22.38 Peak Vertical
149 875.36 -95.01 36.39 -58.62 -36.00 | -22.62 Peak Vertical
10885.50 | -72.48 31.82 -40.66 -30.00 | -10.66 Peak | Horizontal
15152.50 | -73.00 32.74 -40.26 -30.00 | -10.26 Peak | Horizontal
10911.00 -72.31 31.73 -40.58 -30.00 | -10.58 Peak Vertical
14617.00 -71.86 33.43 -38.43 -30.00 -8.43 Peak Vertical
30.49 -91.77 29.98 -61.79 -36.00 | -25.79 Peak | Horizontal
875.36 -96.85 35.44 -61.41 -36.00 | -25.41 Peak | Horizontal
425.76 -86.34 27.80 -58.54 -36.00 | -22.54 Peak Vertical
165 875.36 -94.79 36.39 -58.40 -36.00 | -22.40 Peak Vertical
10851.50 | -72.37 31.65 -40.72 -30.00 | -10.72 Peak | Horizontal
15042.00 | -71.59 32.73 -38.86 -30.00 -8.86 Peak | Horizontal
10911.00 -70.27 31.73 -38.54 -30.00 -8.54 Peak Vertical
17464.50 | -71.06 33.32 -37.74 -30.00 -7.74 Peak Vertical

Note 1: Measure Level (dBm) = Reading Level (dBm) + Substitution Factor (dB)
Note 2: Substitution Factor (dB) = Cable Loss (dB) + Space Attenuation (dB) + Antenna Factor (dB/m)
- Pre_Amplifier Gain (dB)
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m I‘ Report No.: 1710RSU02006

7. Transmitter Unwanted Emissions Within the 5725 MHz to 5875 MHz
Band

7.1. Limit
The average level of the transmitted spectrum based on the declared Chs shall not exceed the limits

given in figure 1 when operating under highest output power conditions.

Relative Level [dB]

L
0 dB = Reference Level 1
1
| |
|I I'
| ||
|
|I I'
N |I I|| n
‘,.‘_mj -20 dB f I ”.L,n_.“
= =
I X
™~ -28 dB ™~
-40dB . S
I RAY -

A

) »

-30(-15) -20(10) 7 *® 0 TR 20000 (3015 Frequency offset [MHz]
-12(-6) -9.5(-4,75) 9,5(4,75) 12(6)

Note 1: 0 dB Reference Level is the spectral density relative to the maximum spectral power density

of the transmitted signal.
Note 2: On the Frequency Offset axis, the figures apply to ChS = 20 MHz whereas the figures in

parentheses apply to ChS = 10 MHz.
Note 3: Emissions that fall outside the lower and upper band frequency limits of 5 725 MHz and 5

875 MHz respectively shall instead meet the unwanted emission limits of clause 4.2.3.1.
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m I‘ Report No.: 1710RSU02006

7.2. Test Setup

Spectrum Analyzer

44 a : Attenuator EUT

7.3. Test Procedure

Refer to ETSI EN 302 502 V2.1.1 (2017-03) Clause 5.4.4.2.
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Report No.: 1710RSU02006

7.4. Test Result

Product 4x-4 Wave—2 802.11ac/a/n Mini PCle Temperature 240C
WiFi Module
Test Engineer Milo Li Relative Humidity | 53%
Test Site TR3 Test Date 2017/11/21
Test Mode Channel No. Frequency Result
(MHz)
1TX_Ant 1
802.11a 149 5745 Pass
802.11a 165 5825 Pass
802.11n-HT20 149 5745 Pass
802.11n-HT20 165 5825 Pass
802.11ac-VHT20 149 5745 Pass
802.11ac-VHT20 165 5825 Pass
ATX _Ant1/Ant0+1+2+3
802.11n-HT20 149 5745 Pass
802.11n-HT20 165 5825 Pass
802.11ac-VHT20 149 5745 Pass
802.11ac-VHT20 165 5825 Pass
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Report No.: 1710RSU02006

802.11a- Ant 1

Channel 149 (5745MHz)

The Reference Level

The Mask Data

BN Xeysght Spactrum Analyaes - Swegt 54

Marker 1 5.747780000000 GHz
PNO

Ref Offset 215 dB
Ref 30.00 dBm

[Center 5.74500 GHz
f#*Res BW 1.0 MHz

Avg Type: RMS
AvaiHole:>111

) Trig: Free Run
#Atten: 20 4B

IFGain:Low

Span 40.00 MHz,
#Sweep 60.00 s (2001 pts)

#VBW 30 kHz*

BN Xeysioht Spectrum Anahzer - Swept S5

Marker 1 5.747650000000 GHz

IFGain:Low

Next Pk Right

[Start 5.72500 GHz

f#Res BW 1.0 MHz #V

PHO: Fast Cp)

Avg Type: RMS
AvgiHold: 111

Trig: Free Run
#Atten: 20 4B

Stop 5.87500 GHz

BW 30 kHz" #Sweep 60.00 s (2001 pts)

(5825MHz)

The Reference Level

The Mask Data

BN Xeysght Spactrum Analyaes - Swegt 54

Marker 1 5.827800000000 GHz
PNO

Ref Offset 215 dB
Ref 30.00 dBm

[Center 5.82500 GHz
f#*Res BW 1.0 MHz

Avg Type: RMS
Trig: Free Run AvaiHole:>111

IFGain:Low ™ gAten: 20 4B

Span 40.00 MHz,

#VBW 30 KHZ* #Sweep 60.00 s (2001 pts)

BN Xeysioht Spectrum Anahzer - Swept S5

Marker 1 5.827900000000 GHz
PA

Ref Offset 215 dB
Ref 9.11 dBm

Next Pk Right

Mkr—RefLvl

[Start 5.72500 GHz
f#Res BW 1.0 MHz

PHO: Fast Cp)
IFGain:Low

#VBW 30 kHz*

Avg Type: RMS

Trig: Free Run AvglHald: 111

#Atten: 20 4B

Next Pk Right

Mkr—RefLvi

Stop 5.87500 GHz
#Sweep 60.00 s (2001 pts)
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Report No.: 1710RSU02006

802.11n-HT20 - Ant 1

Channel 149 (5745MHz)

The Reference Level

The Mask Data

BN Xeysght Spactrum Analyaes - Swegt 54

Marker 1 5.748440000000 GHz Avg Type: RMS
PNO

st Ly Trig: Free Run AvglHold:>11
IFGainiLow __ #Atten: 20 dB

Ref Offset 215 dB
10 aBidiv  Ref 30.00 dBm

ICenter 5.74500 GHz Span 40.00 MHz,
f#*Res BW 1.0 MHz #VBW 30 kHz* #Sweep 60.00 s (2001 pts))

Next Pk Right

B eysiant Spectrum Anshzer - Swept 54 =

Marker 1 5.748100000000 GHz Avg Type: RMS
PHO:

Fast Lyl Trig: FreeRun AvglHald: 111
IFGain:Low #Atten: 20 4B

Ref Offset 215 dB.
ef 9.09 dBm

[Start 5.72500 GHz Stop 5.87500 GHz
f#Res BW 1.0 MHz #VBW 30 kHz* #Sweep 60.00 s (2001 pts)

uss STATUS.

Channel 165

(5825MHz)

The Reference Level

The Mask Data

BN Xeysght Spactrum Analyaes - Swegt 54

Marker 1 5.828340000000 GHz Avg Type: RMS
PNO

st Ly Trig: Free Run AvglHold:>11
IFGainiLow __ #Atten: 20 dB

Ref Offset 215 dB
10 aBidiv  Ref 30.00 dBm

ICenter 5.82500 GHz Span 40.00 MHz,
f#*Res BW 1.0 MHz #VBW 30 kHz* #Sweep 60.00 s (2001 pts))

B eysiant Spectrum Anshzer - Swept 54 =

Marker 1 5.828125000000 GHz Avg Type: RMS
PHO:

Fast Lyl Trig: FreeRun AvglHald: 111
IFGain:Low #Atten: 20 4B

Next Pk Right

[Start 5.72500 GHz Stop 5.87500 GHz
f#Res BW 1.0 MHz #VBW 30 kHz* #Sweep 60.00 s (2001 pts)
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Report No.: 1710RSU02006

802.11ac-VHT20 - Ant 1

Channel 149 (5745MHz)

The Reference Level The Mask Data

B eysigh Spsctrum Analyzer - Swept 54 P (B eysigt Spactrum Anshyzes - Swapt 54 =[r

Marker 1 5.748120000000 GHz Avg Type: RMS
PNO

st Ly Trig: Free Run AvglHold:>11
IFGainiLow __ #Atten: 20 dB

Marker 1 5.748100000000 GHz Avg Type: RMS
PHO:

Fast g Trig: FreeRun AvglHold: 111
IFGainiLow __ #Atten: 20 dB

Ref Offset 215 dB Mkr1 5.748 100 GH
10 aBidiv  Ref 30.00 dBm

Ref Offset 215 dB

ef 9.11 dBm 9.091 dBm)|

Next Pk Right Next Pk Right

ICenter 5.74500 GHz Span 40.00 MHz,
f#*Res BW 1.0 MHz #VBW 30 kHz* #Sweep 60.00 s (2001 pts))

[Start 5.72500 GHz Stop 5.87500 GHz
f#Res BW 1.0 MHz #VBW 30 kHz* #Sweep 60.00 s (2001 pts)

uss STATUS.

Channel 165 (5825MHz)

The Reference Level The Mask Data

B eysigh Spsctrum Analyzer - Swept 54 P (B eysigt Spactrum Anshyzes - Swapt 54 =[r

Marker 1 5.828080000000 GHz Avg Type: RMS
PNO

st Ly Trig: Free Run AvglHold:>11
IFGainiLow __ #Atten: 20 dB

Marker 1 5.827750000000 GHz Avg Type: RMS
PHO:

Fast Lyl Trig: FreeRun AvglHald: 111
IFGain:Low #Atten: 20 4B

Ref Offset 215 dB
10 aBidiv  Ref 30.00 dBm

Next Pk Right

ICenter 5.82500 GHz Span 40.00 MHz,
f#*Res BW 1.0 MHz #VBW 30 kHz* #Sweep 60.00 s (2001 pts))

[Start 5.72500 GHz Stop 5.87500 GHz
f#Res BW 1.0 MHz #VBW 30 kHz* #Sweep 60.00 s (2001 pts)
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Report No.: 1710RSU02006

802.11n-HT20-Ant 1 /Ant0+1+2+3

Channel 149 (5745MHz)

The Reference Level

The Mask Data

BN Xeysght Spactrum Analyaes - Swegt 54

Marker 1 5.742140000000 GHz
PNO

Ref Offset 215 dB

10 aBidiv  Ref 30.00 dBm

[Center 5.74500 GHz
f#*Res BW 1.0 MHz

Avg Type: RMS
Trig: Free Run AvglHold: 11

IFGain:Low ™ gAten: 20 4B

Mkr1 5.742 14 GH
7.846 dBm

Span 40.00 MHz,
#Sweep 60.00 s (2001 pts)

#VBW 30 kHz*

BN Xeysioht Spectrum Anahzer - Swept S5

Marker 1 5.742175000000 GHz
PHO:

Next Pk Right

[Start 5.72500 GHz
f#Res BW 1.0 MHz

IFGain:Low

Avg Type: RMS
st o Trig: Free Run AvgiHold: 111

#Atten: 20 4B

Stop 5.87500 GHz
#Sweep 60.00 s (2001 pts)

#VBW 30 kHz*

STATUS.

Channel 165

The Reference Level

The Mask Data

BN Xeysght Spactrum Analyaes - Swegt 54

Marker 1 5.821160000000 GHz
PNO

Ref Offset 215 dB

10 aBidiv  Ref 30.00 dBm

[Center 5.82500 GHz
f#*Res BW 1.0 MHz

Avg Type: RMS
Trig: Free Run AvglHold: 11

IFGain:Low ™ gAten: 20 4B

Span 40.00 MHz,
#Sweep 60.00 s (2001 pts)

#VBW 30 kHz*

[Start 5.72500 GHz
f#Res BW 1.0 MHz

IFGain:Low

Avg Type: RMS
st o Trig: Free Run AvgiHold: 111

#Atten: 20 4B

Next Pk Right

Stop 5.87500 GHz

#VBW 30 kHz' #Sweep 60.00 s (2001 pts)
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Report No.: 1710RSU02006

802.11ac-VHT20-Ant 1 /Ant0+1+2+ 3

Channel 149 (5745MHz)

The Reference Level

The Mask Data

BN Xeysght Spactrum Analyaes - Swegt 54

Marker 1 5.741240000000 GHz
PNO

Ref Offset 215 dB

10 aBidiv  Ref 30.00 dBm

[Center 5.74500 GHz
f#*Res BW 1.0 MHz

Avg Type: RMS
Trig: Free Run AvaiHole:>111

IFGain:Low ™ gAten: 20 4B

Span 40.00 MHz,
#Sweep 60.00 s (2001 pts)

#VBW 30 kHz*

BN Xeysioht Spectrum Anahzer - Swept S5

Marker 1 5.741425000000 GHz
PHO:

Next Pk Right

[Start 5.72500 GHz
f#Res BW 1.0 MHz

IFGain:Low

Avg Type: RMS
Trig: Free Run AvgiHold: 111

Fast Cp)
#Atten: 20 4B

Stop 5.87500 GHz
#Sweep 60.00 s (2001 pts)

#VBW 30 kHz*

STATUS.

Channel 165 (5825MHz)

The Reference Level

The Mask Data

BN Xeysght Spactrum Analyaes - Swegt 54

Marker 1 5.821060000000 GHz
PNO

Ref Offset 215 dB

10 aBidiv  Ref 30.00 dBm

[Center 5.82500 GHz
f#*Res BW 1.0 MHz

Avg Type: RMS
Trig: Free Run AvglHold: 11

IFGain:Low ™ gAten: 20 4B

Span 40.00 MHz,
#Sweep 60.00 s (2001 pts)

#VBW 30 kHz*

BN Xeysioht Spectrum Anahzer - Swept S5

Marker 1 5.821075000000 GHz
PHO:

[Start 5.72500 GHz
f#Res BW 1.0 MHz

IFGain:Low

Avg Type: RMS
st o Trig: Free Run AvgiHold: 111

#Atten: 20 4B

Next Pk Right

Stop 5.87500 GHz

#VBW 30 kHz' #Sweep 60.00 s (2001 pts)
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m IA Report No.: 1710RSU02006

8. Receiver Spurious Emissions

8.1. Limit
Frequency Range Maximum Power, ERP Measurement Bandwidth
30 MHz to 1GHz -57 dBm 100 kHz
1 GHz to 26.5 GHz -47 dBm 1 MHz

8.2. Test Setup
Below 1GHz Test Setup:

<
w
3
h 4

v (Antenna Tower)
EUT

|
I i 1 —-

A

T (Polystyrene) T

1.5m 1.5m
[ ]

‘(Turntable)‘ “.....‘...““‘

Test Receiver [

Above 1GHz Test Setup:

—  3m —— (Antenna Tower)

EUT

S

T (Polystyrene)
[ ]

1.5m 1.5m
‘(Turntable)‘ .'...'...."“

_\ Pre-Amplifier

Spectrum Analyzer

8.3. Test Procedure
Refer to ETSI EN 302 502 V2.1.1 (2017-03) Clause 5.4.5.
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Report No.: 1710RSU02006

8.4. Test Result

Test Engineer Alex Ma Temperature 25°C
Test Time 2017/11/06 Relative Humidity | 54%
Test Mode 802.11a - Ant 1 Test Site AC1
Channel | Frequency | Reading [Substitution| Measure Limit Margin | Detector | Polarization
(MH2z) Level Factor Level (dBm) (dB)
(dBm) (dB) (dBm)
30.49 -91.71 29.98 -61.73 -57.00 -4.73 RMS Horizontal
423.82 -93.75 28.63 -65.12 -57.00 -8.12 Peak Horizontal
125.06 -92.91 25.21 -67.70 -57.00 | -10.70 Peak Vertical
149 424.31 -87.94 27.75 -60.19 -57.00 -3.19 RMS Vertical
1374.00 -64.66 7.68 -56.98 -47.00 -9.98 Peak | Horizontal
3473.50 -69.64 14.22 -55.42 -47.00 -8.42 Peak | Horizontal
1875.50 -61.05 8.15 -52.90 -47.00 -5.90 RMS Vertical
3473.50 -64.65 14.56 -50.09 -47.00 -3.09 RMS Vertical
246.31 -95.74 25.82 -69.92 -57.00 | -12.92 Peak | Horizontal
424.31 -95.12 28.67 -66.45 -57.00 -9.45 Peak | Horizontal
76.56 -93.65 27.43 -66.22 -57.00 -9.22 Peak Vertical
165 425.28 -86.49 27.78 -58.71 -57.00 -1.71 RMS Vertical
3881.50 -67.90 16.00 -51.90 -47.00 -4.90 RMS Horizontal
4952.50 -70.98 18.19 -52.79 -47.00 -5.79 RMS Horizontal
2504.50 -66.63 11.00 -55.63 -47.00 -8.63 Peak Vertical
3881.50 -63.53 16.21 -47.32 -47.00 -0.32 RMS Vertical
Note 1: Measure Level (dBm) = Reading Level (dBm) + Substitution Factor (dB)
Note 2: Substitution Factor (dB) = Cable Loss (dB) + Space Attenuation (dB) + Antenna Factor (dB/m)
- Pre_Amplifier Gain (dB)
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VR4

Report No.: 1710RSU02006

Test Engineer Alex Ma Temperature 25°C
Test Time 2017/11/06 Relative Humidity | 54%
Test Mode 802.11a - Ant 1 Test Site AC1
Channel | Frequency | Reading [Substitution| Measure Limit Margin | Detector | Polarization
(MH2z) Level Factor Level (dBm) (dB)
(dBm) (dB) (dBm)
87.23 -83.63 16.30 -67.33 -57.00 | -10.33 Peak Horizontal
423.82 -95.65 28.63 -67.02 -57.00 | -10.02 Peak Horizontal
125.06 -92.61 25.21 -67.40 -57.00 | -10.40 Peak Vertical
149 419.46 -88.02 27.63 -60.39 -57.00 -3.39 RMS Vertical
1391.00 -64.08 7.27 -56.81 -47.00 -9.81 Peak | Horizontal
3473.50 -68.42 14.22 -54.20 -47.00 -7.20 Peak | Horizontal
1875.50 -61.44 8.15 -53.29 -47.00 -6.29 Peak Vertical
3473.50 -64.44 14.56 -49.88 -47.00 -2.88 RMS Vertical
246.31 -95.11 25.82 -69.29 -57.00 | -12.29 Peak | Horizontal
424.31 -94.80 28.67 -66.13 -57.00 -9.13 Peak | Horizontal
125.06 -92.74 25.21 -67.53 -57.00 | -10.53 Peak Vertical
165 423.82 -87.43 27.73 -59.70 -57.00 -2.70 RMS Vertical
1374.00 -64.09 7.68 -56.41 -47.00 -9.41 Peak | Horizontal
5131.00 -72.01 18.74 -53.27 -47.00 -6.27 Peak | Horizontal
1875.50 -61.08 8.15 -52.93 -47.00 -5.93 RMS Vertical
3473.50 -64.74 14.56 -50.18 -47.00 -3.18 RMS Vertical
Note 1: Measure Level (dBm) = Reading Level (dBm) + Substitution Factor (dB)
Note 2: Substitution Factor (dB) = Cable Loss (dB) + Space Attenuation (dB) + Antenna Factor (dB/m)
- Pre_Amplifier Gain (dB)
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VR4

Report No.: 1710RSU02006

Test Engineer Alex Ma Temperature 25°C
Test Time 2017/11/06 Relative Humidity | 54%
Test Mode 802.11a - Ant 2 Test Site AC1
Channel | Frequency | Reading [Substitution| Measure Limit Margin | Detector | Polarization
(MH2z) Level Factor Level (dBm) (dB)
(dBm) (dB) (dBm)
87.23 -84.71 16.30 -68.41 -57.00 -11.41 Peak Horizontal
424.31 -93.78 28.67 -65.11 -57.00 -8.11 Peak Horizontal
125.06 -92.91 25.21 -67.70 -57.00 | -10.70 Peak Vertical
149 423.34 -87.19 27.72 -59.47 -57.00 -2.47 RMS Vertical
3771.00 -70.34 15.80 -54.54 -47.00 -7.54 Peak | Horizontal
5751.50 -71.08 19.61 -51.47 -47.00 -4.47 RMS Horizontal
1875.50 -60.58 8.15 -52.43 -47.00 -5.43 RMS Vertical
3473.50 -65.04 14.56 -50.48 -47.00 -3.48 RMS Vertical
87.72 -84.66 16.22 -68.44 -57.00 | -11.44 Peak | Horizontal
423.82 -95.17 28.63 -66.54 -57.00 -9.54 Peak | Horizontal
125.06 -92.68 25.21 -67.47 -57.00 | -10.47 Peak Vertical
165 422.37 -88.64 27.71 -60.93 -57.00 -3.93 RMS Vertical
1255.00 -63.76 6.45 -57.31 -47.00 | -10.31 Peak | Horizontal
3473.50 -68.98 14.22 -54.76 -47.00 -7.76 Peak | Horizontal
1875.50 -61.84 8.15 -53.69 -47.00 -6.69 Peak Vertical
3473.50 -64.93 14.56 -50.37 -47.00 -3.37 RMS Vertical
Note 1: Measure Level (dBm) = Reading Level (dBm) + Substitution Factor (dB)
Note 2: Substitution Factor (dB) = Cable Loss (dB) + Space Attenuation (dB) + Antenna Factor (dB/m)
- Pre_Amplifier Gain (dB)
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Report No.: 1710RSU02006

Test Engineer Alex Ma Temperature 25°C
Test Time 2017/11/06 Relative Humidity | 54%
Test Mode 802.11a - Ant 3 Test Site AC1
Channel | Frequency | Reading [Substitution| Measure Limit Margin | Detector | Polarization
(MH2z) Level Factor Level (dBm) (dB)
(dBm) (dB) (dBm)
87.23 -84.48 16.30 -68.18 -57.00 -11.18 Peak Horizontal
424.31 -94.88 28.67 -66.21 -57.00 -9.21 Peak Horizontal
124.58 -91.44 25.28 -66.16 -57.00 -9.16 Peak Vertical
149 422.85 -87.51 27.71 -59.80 -57.00 -2.80 RMS Vertical
1272.00 -63.38 6.03 -57.35 -47.00 | -10.35 Peak | Horizontal
3473.50 -68.82 14.22 -54.60 -47.00 -7.60 Peak | Horizontal
1875.50 -61.72 8.15 -53.57 -47.00 -6.57 Peak Vertical
3473.50 -65.32 14.56 -50.76 -47.00 -3.76 RMS Vertical
87.72 -82.85 16.22 -66.63 -57.00 -9.63 Peak | Horizontal
425.28 -93.23 28.73 -64.50 -57.00 -7.50 Peak | Horizontal
125.06 -93.36 25.21 -68.15 -57.00 | -11.15 Peak Vertical
165 424.79 -86.86 27.77 -59.09 -57.00 -2.09 RMS Vertical
1374.00 -65.20 7.68 -57.52 -47.00 | -10.52 Peak | Horizontal
5080.00 -72.08 18.65 -53.43 -47.00 -6.43 Peak | Horizontal
1875.50 -61.43 8.15 -53.28 -47.00 -6.28 Peak Vertical
3473.50 -65.87 14.56 -51.31 -47.00 -4.31 RMS Vertical
Note 1: Measure Level (dBm) = Reading Level (dBm) + Substitution Factor (dB)
Note 2: Substitution Factor (dB) = Cable Loss (dB) + Space Attenuation (dB) + Antenna Factor (dB/m)
- Pre_Amplifier Gain (dB)
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Report No.: 1710RSU02006

Test Engineer Alex Ma Temperature 25°C
Test Time 2017/11/06 Relative Humidity | 54%
Test Mode 802.11n-HT20 - Ant 1 Test Site AC1
Channel | Frequency | Reading [Substitution| Measure Limit Margin | Detector | Polarization
(MH2z) Level Factor Level (dBm) (dB)
(dBm) (dB) (dBm)
87.72 -85.23 16.22 -69.01 -57.00 | -12.01 Peak Horizontal
423.34 -94.24 28.60 -65.64 -57.00 -8.64 Peak Horizontal
125.06 -92.38 25.21 -67.17 -57.00 | -10.17 Peak Vertical
149 423.34 -86.83 27.72 -59.11 -57.00 -2.11 RMS Vertical
1178.50 -63.36 5.69 -57.67 -47.00 | -10.67 Peak | Horizontal
4629.50 -71.44 17.61 -53.83 -47.00 -6.83 Peak | Horizontal
1875.50 -61.10 8.15 -52.95 -47.00 -5.95 RMS Vertical
3473.50 -65.50 14.56 -50.94 -47.00 -3.94 RMS Vertical
88.20 -85.54 16.13 -69.41 -57.00 | -12.41 Peak | Horizontal
424.31 -94.73 28.67 -66.06 -57.00 -9.06 Peak | Horizontal
87.72 -93.31 26.02 -67.29 -57.00 | -10.29 Peak Vertical
165 423.82 -86.52 27.73 -58.79 -57.00 -1.79 RMS Vertical
1357.00 -64.87 7.77 -57.10 -47.00 | -10.10 Peak | Horizontal
3762.50 -70.48 15.73 -54.75 -47.00 -7.75 Peak | Horizontal
1875.50 -61.24 8.15 -53.09 -47.00 -6.09 RMS Vertical
3473.50 -65.50 14.56 -50.94 -47.00 -3.94 RMS Vertical
Note 1: Measure Level (dBm) = Reading Level (dBm) + Substitution Factor (dB)
Note 2: Substitution Factor (dB) = Cable Loss (dB) + Space Attenuation (dB) + Antenna Factor (dB/m)
- Pre_Amplifier Gain (dB)
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VR4

Report No.: 1710RSU02006

Test Engineer Alex Ma Temperature 25°C
Test Time 2017/11/06 Relative Humidity | 54%
Test Mode 802.11ac-VHT20 - Ant 1 Test Site AC1
Channel | Frequency | Reading [Substitution| Measure Limit Margin | Detector | Polarization
(MH2z) Level Factor Level (dBm) (dB)
(dBm) (dB) (dBm)
88.20 -85.53 16.13 -69.40 -57.00 | -12.40 Peak Horizontal
424.31 -94.08 28.67 -65.41 -57.00 -8.41 Peak Horizontal
125.06 -92.36 25.21 -67.15 -57.00 | -10.15 Peak Vertical
149 423.82 -88.07 27.73 -60.34 -57.00 -3.34 RMS Vertical
1357.00 -65.32 7.77 -57.55 -47.00 | -10.55 Peak | Horizontal
3822.00 -70.93 15.85 -55.08 -47.00 -8.08 Peak | Horizontal
1875.50 -61.86 8.15 -53.71 -47.00 -6.71 Peak Vertical
3473.50 -65.75 14.56 -51.19 -47.00 -4.19 RMS Vertical
87.72 -86.89 16.22 -70.67 -57.00 | -13.67 Peak | Horizontal
424.31 -93.08 28.67 -64.41 -57.00 -7.41 Peak | Horizontal
124.58 -92.07 25.28 -66.79 -57.00 -9.79 Peak Vertical
165 423.82 -87.59 27.73 -59.86 -57.00 -2.86 RMS Vertical
1178.50 -64.13 5.69 -58.44 -47.00 | -11.44 Peak | Horizontal
3473.50 -69.20 14.22 -54.98 -47.00 -7.98 Peak | Horizontal
1875.50 -62.29 8.15 -54.14 -47.00 -7.14 Peak Vertical
3473.50 -65.38 14.56 -50.82 -47.00 -3.82 RMS Vertical
Note 1: Measure Level (dBm) = Reading Level (dBm) + Substitution Factor (dB)
Note 2: Substitution Factor (dB) = Cable Loss (dB) + Space Attenuation (dB) + Antenna Factor (dB/m)
- Pre_Amplifier Gain (dB)
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Test Engineer Alex Ma Temperature 25°C
Test Time 2017/11/06 Relative Humidity | 54%
Test Mode 802.11n-HT20-Ant0+1+2+3 Test Site AC1
Channel | Frequency | Reading [Substitution| Measure Limit Margin | Detector | Polarization
(MH2z) Level Factor Level (dBm) (dB)
(dBm) (dB) (dBm)
87.23 -86.16 16.30 -69.86 -57.00 | -12.86 Peak Horizontal
423.34 -93.00 28.60 -64.40 -57.00 -7.40 Peak Horizontal
125.06 -92.44 25.21 -67.23 -57.00 | -10.23 Peak Vertical
149 425.28 -86.65 27.78 -58.87 -57.00 -1.87 RMS Vertical
1323.00 -66.52 7.56 -58.96 -47.00 | -11.96 Peak | Horizontal
3473.50 -70.09 14.22 -55.87 -47.00 -8.87 Peak | Horizontal
1875.50 -61.85 8.15 -53.70 -47.00 -6.70 Peak Vertical
3473.50 -65.47 14.56 -50.91 -47.00 -3.91 RMS Vertical
87.23 -83.62 16.30 -67.32 -57.00 -10.32 Peak Horizontal
425.28 -93.44 28.73 -64.71 -57.00 -7.71 Peak | Horizontal
125.06 -92.32 25.21 -67.11 -57.00 | -10.11 Peak Vertical
165 424.31 -87.52 27.75 -59.77 -57.00 -2.77 RMS Vertical
1442.00 -65.61 6.91 -58.70 -47.00 | -11.70 Peak | Horizontal
3754.00 -70.99 15.66 -55.33 -47.00 -8.33 Peak | Horizontal
1875.50 -62.82 8.15 -54.67 -47.00 -7.67 Peak Vertical
3473.50 -65.14 14.56 -50.58 -47.00 -3.58 RMS Vertical
Note 1: Measure Level (dBm) = Reading Level (dBm) + Substitution Factor (dB)
Note 2: Substitution Factor (dB) = Cable Loss (dB) + Space Attenuation (dB) + Antenna Factor (dB/m)
- Pre_Amplifier Gain (dB)
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Test Engineer Alex Ma Temperature 25°C
Test Time 2017/11/06 Relative Humidity | 54%
Test Mode 802.11ac-VHT20 -Ant0 + 1 + 2 + 3 | Test Site AC1
Channel | Frequency | Reading [Substitution| Measure Limit Margin | Detector | Polarization
(MH2z) Level Factor Level (dBm) (dB)
(dBm) (dB) (dBm)
87.23 -83.42 16.30 -67.12 -57.00 | -10.12 Peak Horizontal
425.28 -93.93 28.73 -65.20 -57.00 -8.20 Peak Horizontal
125.06 -92.25 25.21 -67.04 -57.00 | -10.04 Peak Vertical
149 423.82 -85.03 27.73 -57.30 -57.00 -0.30 RMS Vertical
1127.50 -62.39 4.20 -58.19 -47.00 | -11.19 Peak | Horizontal
3813.50 -70.23 15.90 -54.33 -47.00 -7.33 Peak | Horizontal
1875.50 -61.70 8.15 -53.55 -47.00 -6.55 Peak Vertical
3473.50 -65.59 14.56 -51.03 -47.00 -4.03 RMS Vertical
87.23 -83.85 16.30 -67.55 -57.00 | -10.55 Peak | Horizontal
421.40 -94.00 28.50 -65.50 -57.00 -8.50 Peak Horizontal
125.06 -92.80 25.21 -67.59 -57.00 | -10.59 Peak Vertical
165 424.79 -87.30 27.77 -59.53 -57.00 -2.53 RMS Vertical
2249.50 -69.65 11.63 -58.02 -47.00 | -11.02 Peak | Horizontal
5522.00 -72.58 19.32 -53.26 -47.00 -6.26 Peak | Horizontal
1875.50 -61.97 8.15 -53.82 -47.00 -6.82 Peak Vertical
3473.50 -65.46 14.56 -50.90 -47.00 -3.90 RMS Vertical
Note 1: Measure Level (dBm) = Reading Level (dBm) + Substitution Factor (dB)
Note 2: Substitution Factor (dB) = Cable Loss (dB) + Space Attenuation (dB) + Antenna Factor (dB/m)
- Pre_Amplifier Gain (dB)
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9. Receiver Blocking

9.1. Limit

While maintaining the minimum performance criteria as defined in clause 4.2.7.3, the blocking levels
at specified frequency offsets shall be equal to or greater than the limits defined in table 4.

Table 4: Receiver Blocking parameters

Wanted signhal mean power Blocking signal Blocking signal Type of blocking
from companion device (dBm) | frequency (MHz) power (dBm) signal

5420

Pun + 6 dB Ccw
5925
5320 -42

Pun + 6 dB 6 025 CW
6 125

Note 1: Py is the minimum level of the wanted signal (in dBm) required to meet the minimum
performance criteria as defined in clause 4.2.7.3 in the absence of any blocking signal.

Note 2: The levels specified are levels in front of the UUT antenna. In case of conducted
measurements, the same levels should be used at the antenna connector irrespective of antenna
gain.

9.2. Test Setup

Variable attenuator Performance
step size < 1dB Monitoring
Device
Signalling Unit
or
Companion v
Cevice ll—i-l ATT. I‘i—’ Splitterf Direct. Coupler
_ | Combiner sligh l‘ dl
Blocking Signal :
Source l
Spectrum
Analyzer
Oiptiona

Figure 9: Test Set-up for receiver blocking

9.3. Test Procedure
Refer to ETSI EN 302 502 V2.1.1 (2017-03) Clause 5.4.7.2.1
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9.4. Test Result

Blocking Signal Calibration Plots

5320MHz

5420MHz

Kepight Spectrum Anslyze - Swept SA

Center Freq 5.320000000 GHz Avg Type: RMS
PNO:

e Trig: Free Run
|FGain:Loy Atten: 10 dB

Ref 0.00 dBm

Center 5.32000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts),

s STATUS

Mkr1 5.

CenterFreq|
5.320000000 GHz|

Span 100.0 MHz

[ Kepeight Spectrum Anslyzes - Swegt 54

‘Center Freq 5.420000000 GHz
PNO:

Ref 0.00 dBm

Center 5.42000 GHz
#Res BW 1.0 MHz

ast -
iFGain:Low

Avg Type: RMS
Trig: Free R

Atten: 10 di

CenterFreq|
5.420000000 GHz|

Span 100.0 MHz [E&E]

#VBW 3.0 MHz* #Sweep 1.000 s (1001 pts),

STATUS

5925MHz

6025MHz

Kepsight Spectrum Anshyzer - Swept SA

‘Center Freq 5.925000000 GHz Avg Type: RMS
PNC

= Trig: Free Run
IFGain:Low Atten: 10 dB

Ref 0.00 dBm

Center 5.92500 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts)

= staTUS

CenterFreq|
5925000000 GHz|

Span 100.0 MHz

[ Keysight Spectrum Anshyzer  Swept 54

‘Center Freq 6.025000000 GHz
PNC

Ref 0.00 dBm

Center 6.02500 GHz
#Res BW 1.0 MHz

ast
iFGain:Low

Avg Type: RMS
Trig: Free Run
Atten: 10 dB

Mkr1 6.025 0 GHz

-41.95 dBm

CenterFreq|
6.025000000 GHz|

Span 100.0 MHz [
#VBW 3.0 MHz* #Sweep 1.000 s (1001 pts)

staTUS

6125MHz

[ Keysight Spectrum Anshyzer  Swept 54

‘Center Freq 6.125000000 GHz Avg Type: RMS
PNC

Fost —»- Trig: Free Run
iFGain:Low Atten: 10 dB

Ref 0.00 dBm

Center 6.12500 GHz

= staTUS

1.99 dBm

CenterFreq|
6.126000000 GHz|

Span 100.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" #Sweep 1.000 s (1001 pts)
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Test Engineer Andy Zhu Temperature 25°C
Test Data 2017/11/21 Relative Humidity | 54%
Test Mode 802.11a Test Site TR4
Channel Wanted Signal Blocking Blocking Type of PER Limit Test
Mean Power from Signal Signal Blocking Test (PER) | Result
Companion Frequency Power Signal Result
Device (dBm) (MHz) (dBm)
5420 0.3 Pass
5925 0.2 Pass
149 Pun + 6 dB 5320 -42 cw 0.2 <10% | Pass
6025 0.5 Pass
6125 0.0 Pass
Note 1: the Py of channel 1 is -78dBm.
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10. User Access Restrictions

10.1. Requirement

The equipment shall be so constructed that settings (hardware and/or software) related to DFS shall
not be accessible to the user if changing those settings result in the equipment no longer being
compliant with the DFS requirements.

10.2. Test Result

The user can not change the country code of operation which is locked by the manufacturer. All RF
parameters are limited by the country code.
So the equipment can satisfy the user access restrictions requirement.
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11. Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests

performed on the apparatus:

Parameter Uncertainty

Radio Frequency +10 ppm

RF output power, conducted +1.5dB
Power Spectral Density, conducted +3 dB
Spurious Emissions, radiated +6 dB
Temperature 12 °C
Humidity 5%

Time +10 %
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12. List of Measuring Instrument

Carrier Frequencies - TR3

Instrument Manufacturer |Type No. Asset No. Cali. Interval |Cali. Due Date
Spectrum Analyzer Agilent N9020A MRTSUEO06106 |1 year 2018/04/25
Programmable Temperature

& Humidity Chamber BAOYT BYH-1500L |MRTSUEO06051 |1 year 2017/12/06
Temperature/Humidity Meter |Yuhuaze HTC-2 MRTSUEO06180 |1 year 2017/12/22
RF Output Power, Transmit Power Control (TPC) and Power Density - TR3

Instrument Manufacturer |Type No. Asset No. Cali. Interval |Cali. Due Date
Power Meter Agilent U2021XA MRTSUEO06030 |1 year 2017/12/08
Zrai?:z;;ag':azgerat“re BAOYT BYH-1500L |MRTSUEO6051 |1 year 2017/12/08
Temperature/Humidity Meter |Yuhuaze HTC-2 MRTSUE06180 |1 year 2017/12/20
Transmitter Unwanted Emissions Within the 5GHz RLAN Bands - TR3

Instrument Manufacturer |Type No. Asset No. Cali. Interval |Cali. Due Date
Spectrum Analyzer Agilent N9020A MRTSUEO06106 |1 year 2018/04/25
Temperature/Humidity Meter |Yuhuaze HTC-2 MRTSUEO06180 |1 year 2017/12/22
Transmitter Spurious Emissions and Receiver Spurious Emissions - AC1

Instrument Manufacturer |Type No. Asset No. Cali. Interval |Cal. Due Date
Spectrum Analyzer Agilent N9010A MRTSUEO06195 |1 year 2018/04/22
Spectrum Analyzer Agilent N9020A MRTSUEQ06106 |1 year 2018/04/25
Microwave System Amplifier |Agilent 83017A MRTSUEO6076 |1 year 2018/03/28
Bilog Period Antenna Schwarzbeck |VULB 9168 |MRTSUE06172 |1 year 2018/11/19
Horn Antenna Schwarzbeck |[BBHA9120D |MRTSUEO06023 |1 year 2018/10/21
Temperature/Humidity Meter |Yuhuaze HTC-2 MRTSUEO06183 |1 year 2017/12/22
Anechoic Chamber TDK Chamber-AC1|MRTSUEQ06212 |1 year 2018/05/10
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Receiver Blocking - TR3

Instrument Manufacturer |Type No. Serial No. Cali. Interval |Cali. Due Date
Vector Signal Generator Agilent E4438C MY49872484 1 year 2017/12/06
Wideband Radio
R&S CMW 500 MRTSUE06243 |1 year 2018/02/14
Communication Tester
Directional Coupler Narda 4216-20 MRTSUEO06065 |1 year 2018/03/29
o Marvelous ZFRSC-123-S
Power divider ] MVES8577 1 year 2018/03/20
Microwave Inc. |+
Thermohygrometer Testo 608-H1 MRTSUE06222 |1 year 2017/12/19
Software Version Function
e3 Vv8.3.5 EMI Test Software
The End
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