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1. General Information

Report No.: 1503RSU03005

1.1. Applicant
Compex Systems Pte Ltd
135 Joo Seng Road, #08-01 PM Industrial Building Singapore 368363

1.2. Manufacturer
Compex Systems Pte Ltd
135 Joo Seng Road, #08-01 PM Industrial Building Singapore 368363

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
® MRT facility is a FCC registered (MRT Reg. No. 809388) 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.

e MRT facility is a VCCI registered (R-4179, G-814,

C-4664, T-2206) test laboratory with the site description i &! "
on file at VCCI Council.

{cevedited Laboratory

e MRT Lab is accredited to ISO 17025 by the American e b e
Association for Laboratory Accreditation (A2LA) under

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 Product

Product Name 802.11ac Dual Band Module

Model No. WLE900VX

Brand Name COMPEX

Wi-Fi Specification 802.11a/bl/g/n/ac

1.5. Product Specification Subjective to this Report

Frequency Range 802.11b/g/n-HT20: 2412 ~ 2472MHz

802.11n-HT40: 2422 ~ 2462MHz

Channel Number 802.11b/g/n-HT20: 13

802.11n-HT40: 9

802.11b: DSSS
802.11g/n: OFDM

Type of Modulation

Data Rate 802.11h: 1/2/5.5/11Mbps
802.11qg: 6/9/12/18/24/36/48/54Mbps

802.11n: up to 450Mbps

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

1.6. Operation Frequency / Channel List

802.11b/g/n-HT20

Channel Frequency Channel Frequency Channel Frequency
01 2412 MHz 02 2417 MHz 03 2422 MHz
04 2427 MHz 05 2432 MHz 06 2437 MHz
07 2442 MHz 08 2447 MHz 09 2452 MHz
10 2457 MHz 11 2462 MHz 12 2467 MHz
13 2472 MHz N/A N/A N/A N/A

802.11n-HT40

Channel Frequency Channel Frequency Channel Frequency
03 2422 MHz 04 2427 MHz 05 2432 MHz
06 2437 MHz 07 2442 MHz 08 2447 MHz
09 2452 MHz 10 2457 MHz 11 2462 MHz
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1.7. Description of Antenna RF Port

2.4/5GHz Antenna RF Port

2.4/5GHz 2.4/5GHz 2.4/5GHz

Software Control Port Ant O Ant 1 Ant 2

Antenna RF Port Plot

1.8. Description of Available Antennas

Antenna No. Manufacturer TX Max
Paths Directional Gain (dBi)
Antenna 1# Kunshan Wavelink Electronic Co., Ltd. 3 2.4GHz: 2.0, 5GHz: 2.0
Antenna 2# TAOGLAS Inc 3 2.4GHz: 4.5, 5GHz: 6.7
Antenna 3# Compex Systems Pte Ltd 3 2.4GHz: 5.0, 5GHz: 5.0
Antenna 4# Compex Systems Pte Ltd 3 2.4GHz: 5.0, 5GHz: 5.0
Antenna 5# Smart Ant Inc 3 5GHz: 7.0
Antenna 6# Kenbotong Communication LTD 3 5GHz: 10.0

Note 1: We selected the panel antenna 3# for all radiated emission testing.
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1.9. Application Form for Testing

Modulation Type

[] | FHSS [X] | other forms of modulation
Adaptivity Equipment
[ ] | Non-Adaptive Equipment:
The maximum RF Output Power (e.i.r.p.): ... dBm
The maximum (corresponding) Duty Cycle: ... %
X] | Adaptive Equipment without the possibility to switch to a non-adaptive mode:
X | The equipment has implemented an LBT based DAA mechanism:
[ ] The equipment is Frame Based equipment
X] The equipment is Load Based equipment
The CCA time implemented by the equipment: 25 ps
The value q as referred to in clause 4.3.2.5.2.2.2 24
[ ] The equipment can switch dynamically between Frame Based and Load Based
equipment
[ ] | The equipment has implemented an non-LBT based DAA mechanism
(] | The equipment can operate in more than one adaptive mode
[ ] | Adaptive Equipment which can also operate in a non-adaptive mode
The Worst Case Operational Mode for Each of The Following Tests
X | RF Output Power: 19.97dBm
X | Power Spectral Density: 9.88dBm/MHz
[ ] | Duty cycle, Tx-Sequence, Tx-gap
[ ] | Dwell time, Minimum Frequency Occupation & Hopping Sequence
[ ] | Medium Utilisation
X | Adaptivity & Receiver Blocking:
X | Occupied Channel Bandwidth: 36.71MHz
X] | Transmitter unwanted emissions in the OOB domain: -14.97dBm/MHz
X | Transmitter unwanted emissions in the spurious domain: -59.1dBm
X | Receiver spurious emissions: -50.0dBm
Antenna Category
X | Integral antenna (antenna permanently attached)

X] Temporary RF connector provided

[ ] No temporary RF connector provided
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Device Type

Stand-alone

X

Combined (EUT where the radio part is fully integrated within another device)
Combined Equipment - Brand Name / Model No.:

[ ] | Plug-in radio (EUT intended for a variety of host systems)
Host System - Brand Name / Model No.:

Operating Conditions

X | AC Mains [] | DC
AC Voltage Range: 120 ~ 240 V DC Voltage Range: 12 ~ 24 V

Type of DC Source [ ] Internal DC supply

[ ] External DC adapter

[ ] Battery

X | Temperature Range: -20 ~ 70 °C

1.10. Standards Applicable for Testing
The EUT complies with the requirements of ETSI EN 300328 V1.8.1.
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2. Test Configuration of Equipment under Test

2.1. Description of Test Mode

Test Mode

Mode 1: Transmit by 802.11b

Mode 2: Transmit by 802.11g

Mode 3: Transmit by 802.11n-HT20

Mode 4: Transmit by 802.11n-HT40

2.2. Description of Test Software

The test utility software used during testing was “ART”.
Final Power Parameter Value of the test software as below.

Test Mode Test Power Parameter Value
Frequency Ant O Ant 1 Ant 2 Ant0+1 |Ant0O+1+2
2412 10.0 10.0 10.5
802.11b 2442 10.5 10.5 10.5 Not Support | Not Support
2472 11.0 10.5 10.5
2412 12.0 12.0 12.5
802.11g 2442 12.5 12.5 12.5 Not Support | Not Support
2472 13.0 12.0 12.5
2412 12.0 12.5 12.5 9.0 7.0
802.11n-HT20 2442 12.5 12.5 12.5 9.5 7.5
2472 13.0 12.5 12.5 9.5 7.5
2422 12.0 12.5 12.5 9.5 8.0
802.11n-HT40 2442 125 125 125 10.0 8.5
2462 13.0 12.5 12.5 10.5 8.5
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3. Test Summary

Clause Test Parameter Result Remark
(EN 300328) (Pass/Fail)

Transmitter Parameter

43.2.1 RF Output Power Pass --
4.3.2.2 Power Spectral Density Pass --
4.3.2.6 Occupied Channel Bandwidth Pass --
4327 Transmitter Unwanted Emissions Pass B

in the Out-of-band Domain

4.3.2.8 Transmitter Spurious Emissions Pass --

Receiver Parameters

4.3.2.9 Receiver Spurious Emissions Pass --

Adaptive Test Item

4.3.2.5 Adaptivity Pass Only applicable for adaptive
_ _ equipment RF output power >
4.3.2.10 Receiver Blocking Pass
10dBm
Non-Adaptive Test Item
4.3.2.3 Duty cycle, Tx-Sequence, Tx-gap N/A Only applicable for

_ L non-adaptive equipment RF
4324 Medium Utilisation (MU) Factor N/A

output power > 10dBm

Notel: The EUT can operate in a adaptive mode with EIRP greater than 10dBm, and can’t operate
in a non-adaptive mode which was declared by the supplier.

Note2: For radiated spurious emission test, every axis (X, Y, Z) was also verified. The test results
shown in the following sections represent the worst case emissions.
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4. RF Output Power
4.1. Limit

The maximum RF output power for adaptive equipment using wide band modulations other than
FHSS shall be equal to or less than 20dBm.

Test Conditions Limit

Normal and Extreme Temperature Conditions 20dBm (E.l.R.P)

4.2. Test Setup

For Conducted Measurement

Standard Temperature
& Humidity Chamber

DC Block &

Power Supply - Attonustor

4.3. Test Procedure

Refer to ETSI EN 300 328 V1.8.1 (2012-06) Clause 5.3.2.2.1.1.

12 of 56




NR IA Report No.: 1503RSU03005

4.4. Testresult

Product 802.11ac Dual Band Module Temperature -20 ~70°C
Test Engineer Milo Li Relative Humidity | 56%
Test Time 05-04-2015 Test Site TR3

Normal Conditions (Temperature 25°C)

1T,
Mode Ch. Freq. RF Output Power EIRP Power | Limit Result
No. (MH2) (dBm) (dBm) (dBm)
Ant 0 Ant 1 Ant 2
11b 1 2412 12.17 12.26 12.26 17.26 20 Pass
11b 7 2442 12.26 12.31 12.29 17.31 20 Pass
11b 13 2472 12.19 12.43 12.17 17.43 20 Pass
119 1 2412 13.68 13.88 13.03 18.88 20 Pass
119 7 2442 13.99 13.92 13.04 18.99 20 Pass
119 13 2472 13.91 13.81 13.14 18.91 20 Pass
11n-HT20 1 2412 13.68 14.06 12.82 19.06 20 Pass
11n-HT20 7 2442 13.84 13.89 12.94 18.89 20 Pass
11n-HT20 13 2472 13.64 14.03 12.79 19.03 20 Pass
11n-HT40 3 2422 13.71 14.08 12.91 19.08 20 Pass
11n-HT40 7 2442 13.82 13.97 12.83 18.97 20 Pass
11n-HT40 11 2462 13.67 14.15 13.02 19.15 20 Pass

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

2Ty
Mode Ch. Freq. RF Output Power (dBm) Total EIRP Limit Result
No. (MHz) Ant 0 Ant 1 Power (dBm)
(dBm)
11n-HT20 1 2412 10.94 10.92 18.94 20 Pass
11n-HT20 7 2442 11.02 11.11 19.08 20 Pass
11n-HT20 13 2472 11.17 11.23 19.21 20 Pass
11n-HT40 3 2422 10.58 10.56 18.58 20 Pass
11n-HT40 7 2442 10.49 10.82 18.67 20 Pass
11n-HT40 11 2462 11.07 11.08 19.09 20 Pass

Note: Total EIRP Power (dBm) — lo*log{lo(AntO RF Output Power/lO)+lO(Antl RF Output Power /10)} (dBm) +
Antenna Gain (dBi).
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3Ty
Mode Ch. Freq. RF Output Power Total EIRP Limit Result
No. (MHZz) (dBm) Power (dBm)
Ant 0 Ant 1 Ant 2 (dBm)

11n-HT20 1 2412 8.91 9.04 8.93 18.73 20 Pass
11n-HT20 7 2442 8.77 9.11 9.26 18.82 20 Pass
11n-HT20 13 2472 8.37 9.08 9.04 18.61 20 Pass
11n-HT40 3 2422 9.06 9.41 9.00 18.93 20 Pass
11n-HT40 7 2442 9.05 9.35 9.25 18.99 20 Pass
11n-HT40 11 2462 8.63 9.27 9.17 18.80 20 Pass

Note: TOta| EIRP Power (dBm) - 1o*|0g{10(Ant 0 RF Output Power /lO)+1o(Ant 1 RF Output Power /10)+10(Ant 2 RF Output
Power 10} (dBm) + Antenna Gain (dBi).
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Extreme Conditions (Temperature -20°C)

1T,
Mode Ch. Freq. RF Output Power EIRP Power | Limit Result
No. (MH2) (dBm) (dBm) (dBm)
Ant O Ant 1 Ant 2

11b 1 2412 12.17 12.26 12.26 17.26 20 Pass

11b 7 2442 12.26 12.31 12.29 17.31 20 Pass

11b 13 2472 12.19 12.43 12.17 17.43 20 Pass

11g 1 2412 13.68 13.88 13.03 18.88 20 Pass

11g 7 2442 13.99 13.92 13.04 18.99 20 Pass

119 13 2472 13.91 13.81 13.14 18.91 20 Pass
11n-HT20 1 2412 13.68 14.06 12.82 19.06 20 Pass
11n-HT20 7 2442 13.84 13.89 12.94 18.89 20 Pass
11n-HT20 13 2472 13.64 14.03 12.79 19.03 20 Pass
11n-HT40 3 2422 13.71 14.08 12.91 19.08 20 Pass
11n-HT40 7 2442 13.82 13.97 12.83 18.97 20 Pass
11n-HT40 11 2462 13.67 14.15 13.02 19.15 20 Pass

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

2T,
Mode Ch. Freq. RF Output Power (dBm) Total EIRP Limit Result
No. (MHz) ANt 0 Ant 1 Power (dBm)
(dBm)
11n-HT20 1 2412 10.94 10.92 18.94 20 Pass
11n-HT20 7 2442 11.02 11.11 19.08 20 Pass
11n-HT20 13 2472 11.17 11.23 19.21 20 Pass
11n-HT40 3 2422 10.58 10.56 18.58 20 Pass
11n-HT40 7 2442 10.49 10.82 18.67 20 Pass
11n-HT40 11 2462 11.07 11.08 19.09 20 Pass

Note: Total EIRP Power (dBm) — 10*Iog{10(Ant0 RF Output Power /10)+1O(Antl RF Output Power /10)} (dBm) +
Antenna Gain (dBi).
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3Ty
Mode Ch. Freq. RF Output Power Total EIRP Limit Result
No. (MHZz) (dBm) Power (dBm)
Ant 0 Ant 1 Ant 2 (dBm)
11n-HT20 1 2412 8.91 9.04 8.93 18.73 20 Pass
11n-HT20 7 2442 8.77 9.11 9.26 18.82 20 Pass
11n-HT20 13 2472 8.37 9.08 9.04 18.61 20 Pass
11n-HT40 3 2422 9.06 9.41 9.00 18.93 20 Pass
11n-HT40 7 2442 9.05 9.35 9.25 18.99 20 Pass
11n-HT40 11 2462 8.63 9.27 9.17 18.80 20 Pass

Note: TOta| EIRP Power (dBm) - 1o*|0g{10(Ant 0 RF Output Power /lO)+1o(Ant 1 RF Output Power /10)+10(Ant 2 RF Output
Power 10} (dBm) + Antenna Gain (dBi).
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Extreme Conditions (Temperature 70°C)

1T,
Mode Ch. Freq. RF Output Power EIRP Power | Limit Result
No. (MH2) (dBm) (dBm) (dBm)
Ant O Ant 1 Ant 2
11b 1 2412 13.26 13.33 13.37 18.37 20 Pass
11b 7 2442 13.40 13.42 13.41 18.42 20 Pass
11b 13 2472 13.25 13.54 13.40 18.54 20 Pass
119 1 2412 14.87 14.89 14.91 19.91 20 Pass
119 7 2442 14.83 14.76 14.88 19.88 20 Pass
119 13 2472 14.92 14.76 14.84 19.92 20 Pass
11n-HT20 1 2412 14.70 14.91 14.89 19.91 20 Pass
11n-HT20 7 2442 14.90 14.86 14.92 19.92 20 Pass
11n-HT20 13 2472 14.79 14.78 14.81 19.81 20 Pass
11n-HT40 3 2422 14.68 14.82 14.92 19.92 20 Pass
11n-HT40 7 2442 14.91 14.88 14.94 19.94 20 Pass
11n-HT40 11 2462 14.79 14.79 14.80 19.80 20 Pass

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

2T,
Mode Ch. Freq. RF Output Power (dBm) Total EIRP Limit Result
No. (MH2z) ANt 0 Ant 1 Power (dBm)
(dBm)
11n-HT20 1 2412 11.89 11.78 19.85 20 Pass
11n-HT20 7 2442 11.91 11.87 19.90 20 Pass
11n-HT20 13 2472 11.76 11.83 19.81 20 Pass
11n-HT40 3 2422 11.66 11.83 19.76 20 Pass
11n-HT40 7 2442 11.55 11.95 19.76 20 Pass
11n-HT40 11 2462 11.79 11.94 19.88 20 Pass

Note: Total EIRP Power (dBm) — 10*Iog{10(Ant0 RF Output Power /10)+1O(Antl RF Output Power /10)} (dBm) +
Antenna Gain (dBi).

17 of 56




NR I y Report No.: 1503RSU03005

3Ty
Mode Ch. Freq. RF Output Power Total EIRP Limit Result
No. (MHZz) (dBm) Power (dBm)
Ant 0 Ant 1 Ant 2 (dBm)
11n-HT20 1 2412 10.07 10.10 9.95 19.81 20 Pass
11n-HT20 7 2442 9.97 10.21 10.40 19.97 20 Pass
11n-HT20 13 2472 9.33 10.16 10.12 19.66 20 Pass
11n-HT40 3 2422 9.83 9.94 10.07 19.72 20 Pass
11n-HT40 7 2442 9.95 9.82 10.05 19.71 20 Pass
11n-HT40 11 2462 9.45 10.23 10.42 19.82 20 Pass

Note: TOta| EIRP Power (dBm) - 1o*|0g{10(Ant 0 RF Output Power /lO)+1o(Ant 1 RF Output Power /10)+10(Ant 2 RF Output
Power 10} (dBm) + Antenna Gain (dBi).
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5. Power Spectral Density

5.1. Limit

The maximum Power Spectral Density is limited to 10dBm per MHz for equipment using wide band
modulations other than FHSS.

5.2. Test Setup

Spectrum Analyzer

5 Attenuator EUT

5.3. Test Procedure

Refer to ETSI EN 300 328 V1.8.1 (2012-06) Clause 5.3.3.2.1.
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5.4. Test Result

Product 802.11ac Dual Band Module Temperature 25°C
Test Engineer Milo Li Relative Humidity | 56%
Test Time 04-25-2015 Test Site TR3
1Tx
Mode Channel | Frequency PSD PSD PSD Limit Result
(MH2z) (dBm/MHz) | (dBm/MHz) | (dBm/MHz) | (dBm/MHZ)
Ant 0 Ant 1 Ant 2
11b 1 2412 9.68 9.88 9.65 10 Pass
11b 7 2442 9.73 9.74 9.77 10 Pass
11b 13 2472 9.79 9.62 9.58 10 Pass
119 1 2412 8.00 8.10 7.84 10 Pass
11g 7 2442 8.07 8.15 8.05 10 Pass
11g 13 2472 7.88 7.77 7.94 10 Pass
11n-HT20 1 2412 7.71 7.97 7.70 10 Pass
11n-HT20 7 2442 7.61 7.71 7.66 10 Pass
11n-HT20 13 2472 7.38 7.77 7.55 10 Pass
11n-HT40 3 2422 7.71 4.46 4.77 10 Pass
11n-HT40 7 2442 7.74 4.32 4.59 10 Pass
11n-HT40 11 2462 7.41 4.54 4.63 10 Pass
2Tx
Mode Channel Frequency Total PSD Limit Result
(MHz) (dBm/MHz) (dBm/MHz)
11n-HT20 1 2412 7.33 10 Pass
11n-HT20 7 2442 6.72 10 Pass
11n-HT20 13 2472 7.32 10 Pass
11n-HT40 3 2422 4.67 10 Pass
11n-HT40 7 2442 4.34 10 Pass
11n-HT40 11 2462 4.73 10 Pass
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3Tx
Mode Channel Frequency Total PSD Limit Result
(MHz) (dBm/MHz) (dBm/MHz)
11n-HT20 1 2412 6.94 10 Pass
11n-HT20 7 2442 7.05 10 Pass
11n-HT20 13 2472 7.23 10 Pass
11n-HT40 3 2422 4.03 10 Pass
11n-HT40 7 2442 4.19 10 Pass
11n-HT40 11 2462 4.21 10 Pass
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6. Duty Cycle, Tx-sequence, Tx-gap
6.1. Limit

The Duty Cycle shall be equal to or less than the maximum value declared by the supplier.

The maximum Tx-sequence Time and the minimum Tx-gap Time shall be according to the formula
below:

Maximum Tx-Sequence Time = Minimum Tx-gap Time = M

where M is in the range of 3,5 ms to 10 ms.

6.2. Test Setup

Spectrum Analyzer
e

H Attenuator E UT

6.3. Test Procedure

Refer to ETSI EN 300 328 V1.8.1 (2012-06) Clause 5.3.2.2.1.2.

6.4. Test Result

These requirements apply to non-adaptive equipment or to adaptive equipment when operating in a
non-adaptive mode. So the item is not applicable.
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7. Medium Utilisation (MU) Factor
7.1. Limit

The maximum Medium Utilisation factor shall be 10 % for equipment using wide band modulations
other than FHSS.

7.2. Test Setup

Spectrum Analyzer

5 Attenuator EUT

7.3. Test Procedure

Refer to ETSI EN 300 328 V1.8.1 (2012-06) Clause 5.3.2.2.1.3.

7.4. Test Result

This requirement does not apply to adaptive equipment unless operating in a non-adaptive mode.
So the item is not applicable.
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8. Adaptivity and Receiver Blocking

8.1. Limit

LBT based Detect and Avoid (Load Based Equipment may implement an LBT based spectrum
sharing mechanism as described in IEEE Std. 802.11-2007 clauses 9, 15, 18 or 19, in IEEE Std.
802.11n-2009, clauses 9, 11 and 20 or in IEEE Std. 802.15.4-2011, clauses 4 and 5.)

Adaptivity Limit

The CCA observation time shall be not less than 20 us, and the CCA time used by the equipment

shall be declared by the supplier.

The Channel Occupancy Time shall be less than (13 /32) * g ms, q = [4~32].

The minimum idle period varied between CCA and q*CCA.

When adding the interference signal, the EUT shall stop transmissions on the current operating
channel.

Short Control Signalling Transmissions Limit

Short Control Signalling Transmissions shall have a maximum duty cycle of 10% within an
observation period of 50ms.
Receiver Blocking Limit

Adaptive Frequency Hopping equipment shall comply with the requirements in the presence of a
blocking signal with characteristics as below.

Receiver Blocking parameters

_ Wanted signal mean _ _ Blocking Type of
Equipment Type i Blocking signal . ; ;
power from companion signal power | interfering
(LBT / non-LBT) _ frequency [MHz] i
device [dBm] signal

Sufficient to maintain the
LBT ] 2395 or 2488.5
link (see note 2) -30 Ccw

(see note 1)
Non-LBT -30dBm

NOTE 1: The highest blocking frequency shall be used for testing the lowest operating channel, while
the lowest blocking frequency shall be used for testing the highest operating channel.
NOTE 2: A typical value which can be used in most cases is -50 dBm/MHz.

With the interfering signal present, adding the blocking signal, the EUT didn’t resume any normal
transmissions. When removal the interference and blocking signal, the EUT was allowed to start

transmissions again on this channel.
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8.2. Test Setup

For Conducted measurement

Spectrum
Analyzer
UUT Spitter! Companion
”| Combiner Direct. Couple Device
>
A
Signal
Generator
(Interferer)
Spiter! [
Combiner —
Signal
Generator
(Blocker)

8.3. Test Procedure

Refer to ETSI EN 300 328 V1.8.1 (2012-06) Clause 5.3.7.2.1.
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8.4. Test Result

Product 802.11ac Dual Band Module Temperature 24°C
Test Engineer Andy Zhu Relative Humidity | 54%
Test Time 04-23-2015 Test Site TR3

The CCA observation time was 25 us, and the maximum factor of g = 24 which were declared by the

supplier. So the idle period varied between 25 us and 600 us and the channel occupancy time shall
less than (13/32) * 24 =9.75 ms.

802.11n-HT20- 2412MHz

Maximum Channel Occupancy Time =1.944ms Minimum Idle Period =134.6us

M S e i M g S Syt 8

Marker T4 104375 ma

Nof OFfpat A3 0
Ref 11,08 gBem

Span 0 M ICenter 2412000008 SH2
Sweep 5,000 tr (0208 pits [Rew BW 3 W97 VO 30 W Gweep 5000 s (1030 piy

Transmission stopped after interference
added and the short control signaling less
than 5ms.

M g e St A

Cerder Freg 241000000 G

ot Ot 13

ol Ol 13 o "
Rel -13.00 2B Rel 1100 A8m

Cemter 24120 Gy Span 7000 Wtr i Cemier 2412000000 GH2

Res AW B NMg YURW 20 NM* Sweep 1500 5 (HOMT pv)

ARex BW 1.0 M PVEW L0 e AOweep 200 m (1901 pia)

Note: Detection Level = -70 dBm/MHz + 20 — the max conducted power (dBm).

Test Result: Pass
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802.11n-HT20 — 2472MHz

Maximum Channel Occupancy Time =1.944ms

Minimum ldle Period =138.6us

Wt s e St

FVEW L0 e Sweep 5.000 tr (40007 ity

Mt Sy e e St b

Transmission stopped after interference
added and the short control signaling less
than 5ms.

M g S St

Markar 1 2. 535000000000 GHz

Raf et 13 ol
el 1300 aBm

Cemier 24720 S
ARes AW 1.0 M

Span 2000 Mz §
AEweep 503 ms (1901 piv)

M s e S St
Ceortar Frog 2472000000 Gz

Raf Ot 13 o
Rel 1200 dBm

Cemer Freq
£ 3TI0000 243

[ |
SartFreg)

| LATIOOR00 G|

? wn-j

| RATI000000 Dzl
cr

Cemer ZAT2000000 GH2
Res DWW B Ny

Bpan 0 H2
Bweep 1500 5 (49001 pis)

Note: Detection Level = -70 dBm/MHz + 20 — the max conducted power (dBm).

Test Result: Pass
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802.11n-HT40 — 2422MHz

Maximum Channel Occupancy Time =3.697ms

Minimum ldle Period =163.8us

D

Spen 0 b
Gweep 1000 i (40807 pisy

Wt s e &t 8

Markas 1 4 183750

N Ofaet 13 0
Ref 11,00 8en

P —— |
"

ICenter 2422000008 CH2 - ) p 5 Span 0 He

‘ﬂu AW 3 Mr VDWW 20 Sweep 10,00 s (10301 pity

IR AW b
FFITY 285 a8y

Interference Signal Calibration

Transmission stopped after interference
added and the short control signaling less
than 5ms.

e

Markar 1 2 438400000000 Gz

ol OVl 13 o

Rel -13.00 ¢Bm

Conter 247728 Gz Span 7000 Wotr
ARes BW 1.0 M SVEW 10 b BOwvep 503 e (10T pita) 9

Mt s g S St &

Certar Freq 2422000000 GHe

ot Vel 13 W
Rel 1300 dlirm

Cemer 7472000000 GMr Spam @ Mr
Res W N M2 SVEW 10 Mt Swwvep 1500 % (40201 pis)

Note: Detection Level = -70 dBm/MHz + 20 — the max conducted power (dBm).

Test Result: Pass
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802.11n-HT40 — 2462MHz

Maximum Channel Occupancy Time =1.871ms

Minimum ldle Period =134.8us

R

Markos 18 1LHI125 ma

N et 13 O
Ref 11,08 g

Center ZAB2000008 SHa

Span 0 K
hu AW 3 M

YW 2.0 e Swrep 5000 s (10001 piw.

Pl Oyt 11 ey
Ref <1300 4B

Span O Wy
Savep 5.000 s (42001 pls

Interference Signal Calibration

Transmission stopped after interference
added and the short control signaling less
than 5ms.

Wt Sy Ayt 34

Markar 1 2355000000000 Gz

ol O 13
Ref 1100 By

Corder 24620 Gir

ARex BV 1.0 M2 AVEW 1.0 A"

Cerdar Freq 2462008

e
Rel 1300 d8en

Bpan 0 Ha |
Sweep 1500 5 0001 pul

Cemer 2AR2000000 G2

Res W & NNy YRW B 0 MM

Note: Detection Level = -70 dBm/MHz + 20 — the max conducted power (dBm).

Test Result: Pass
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9. Occupied Channel Bandwidth
9.1. Limit

The Occupied Channel Bandwidth for each hopping frequency shall fall completely within the band
given in 2.4GHz to 2.4835GHz.

9.2. Test Setup

Spectrum Analyzer

EUT

9.3. Test Procedure

Refer to ETSI EN 300 328 V1.8.1 (2012-06) Clause 5.3.8.2.1.
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9.4. Test Result

Product 802.11ac Dual Band Module Temperature 24°C
Test Engineer Milo Li Relative Humidity | 54%
Test Time 05-10-2015 Test Site TR3
Test Mode Channel No. Frequency 99% Bandwidth |Frequency Range| Result
(MHZz) (MH2z) (MH2)
1Tx
m 01 2412 11.67 2406.17 Pass
13 2472 11.74 2477.87 Pass
1 01 2412 16.97 2403.52 Pass
J 13 2472 16.86 2480.43 Pass
01 2412 18.01 2403.00 Pass
11n-HT20
13 2472 17.92 2480.96 Pass
03 2422 36.71 2403.65 Pass
11n-HT40
11 2462 36.52 2480.26 Pass
2TX
01 2412 17.80 2403.10 Pass
11n-HT20
13 2472 17.83 2480.92 Pass
03 2422 36.35 2403.83 Pass
11n-HT40
11 2462 36.36 2480.18 Pass
3Tx
01 2412 17.84 2403.08 Pass
11n-HT20
13 2472 17.86 2480.93 Pass
03 2422 36.42 2403.79 Pass
11n-HT40
11 2462 36.51 2480.26 Pass
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802.11b Occupied Channel Bandwidth — 1Tx

Channel 01 (2412MHz)

Channel 13 (2472MHz)

A T g S W
Comter Praq 1 41720800 GHr
Trig: Pros Pl gt 8
Rhes 12 48

-
Ref 11002 aBm

Epan &) M
AW 1.3 e Swwap 1 mefS

Center 2412 GHa
PRex DWW 40 kM7

Occupied Bandwidth Total Power 102 dBm

11.674 MHz
150,79 bz OBW Power
16.92 MMz " 0B

.00 %
2660 a8

Transedt Frog Erce
x 9B Bandwidih

D i

Comter Pran ] £7700808 GHr Mawn B0 Kwe
Trig: Pros Fow g N0
Rhen 1 40 Aake Zeitia BT3

-
Ref 1102 aBm

CemterFreq
2ATION00M iz,

Span 43 M-I
Swenp 1 me

jConder 247202

MRex DWW 438 kM7 VAW 1.3 e

Occupied Bandwicth Toeal Puwer 111 dBm

11.740 MHz
Transeit Frog Erce A0.453 btz OBW Pomer
x 48 Bandwidth 16,23 M2 . dB

802.11g Occupied Channel Bandwidth —=1Tx

Channel 01 (2412MHz)

Channel 13 (2472MHz)

At VT o A St
Gorter Pran 1 41700800 GHr
Trig: Pros P An g IR
Rhies ¥ 40

Ref 1100 aBm

CemtarFreq
2413000000 Sz

jCenter 2412 G Span &1 W

PRex DWW 40 kM7 VAW 1.2 M Swwep 1

Occupied Bandwicth Total Power 15.1 dBm

16.966 MHz
BO.A71 ks
7347 MH2 «dB

OBW Power .00 %
26,00 48

Transett Frog Evce
x 0B Bandwidih

A i e Sapnd (9

Comaer Pran ] E7TM00808 GHY
W Trig: Pros Pow A g I
Rhen 0 68

2472000000 Oz

=
Ref 1102 aBm

Epan 4 M i

VAW 1.3 M Savep 1o

Occupied Bandwidth Total Power 15.1 dBm
16.856 MHz

10204 bt OBW Power
2266 Mz . 48

Transedt Frog Erce

x 9B Bandwidth

802.11n-HT20 Occupied Channel Bandwidth —1Tx

Channel 01 (2412MHz)

Channel 13 (2472MHz)

e
Comanr Praq 1 41700808 My
Trig: Pros Pom A gt I
Ades Wl

Mot Ot 13
Ref 1100 aBm

CemterFreq
2413000000 Sz

Span &9 M
AW 12 e Swesp 1w

[Center 2412 G
[#Res B 438 kN7

Occupied Bandwidth Toeal Power 4.7 dBm

18.006 MHz
OBW Powmer .00 %
. dB 2600 a8

Transeit Frog Erce

x dB Bandwide

A Tt e Spnd (R
2472000000 Oz Comter Pran ] E73000808 GHY
o Trig: Pros Few g
Gt e T Mien w40

ot et 13
Ref 1102 a8

ComterFreq
TATINN0000 Shiz

Span 40 Mt
SVEW 1.3 e Sweep 1 ma

Total Power 150 dBm

Occupied Bandwidth

17.919 MHz
AT e
73.29 Wz " 0B

Transerdt Frog Erce OBW Powee
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802.11n-HT40 Occupied Channel Bandwidth —1Tx

Channel 03 (2422MHz)

Channel 11 (2462MHz)

A hpTi o e S (W

Corter Praq ] ETT000800 GHy
Trig: Pros Foe
Rtew. ¥ 80

Angirieds NN

Center 2422 G

MRex W R28 kM7 AW 7.4 M Swwep 1

Occupied Bandwicth Teeal Power 159 dBm

36.710 MHz
158,08 kit
4452 Wz

.00 %
26,00 4B

OBW Power
. dB

Transest Frog Srce
x 48 Bandwidth

AW LTI e SCapad IR
Cortnr Praq ] SETI00008 GHy
Trig: Pros Fuow g N0
Ries 0 480

[Center 2442 GHa

MRex DWW 220 kM7 VAW 74 N

Occupied Bandwicth Total Power 123 dBm

36.522 MHz
28881 k
4325 MHz

OBW Power
. dB

Transedt Frog Erce
x 48 Bandwidth

Epan ) NI
Sweep 1 o

802.11n-HT20 Occupied

Channel Bandwidth — 2Tx

Channel 01 (2412MHz)

Channel 13 (2472MHz)

e
Corter Praq 1 417000800 GHy Matn Bosk N
Trig: Pros Flow gt N
Mdee Wl

2412000000 Osis
e BT
ot Ot 13 4
Ref 1102 <8

Epan &1 M
Savep 1

iCenter 2412 GHa

WRexs W 400 kM7 VAW 1.2 e

Occupied Bandwidth Toeal Power 123 dBm

17.798 MHz
A091D bz
22.58 M2

.00 %
26.00 4B

OBW Powmer
. dB

et Frog Soree

x dB Bandwidth

CemterFreq
2413000000 Sz

A i A S apnd (9

Coraer Praq ] E7I000000
Trig: Pros Paw
Mdes W o0

ot et 13
Ref 12102 B

Span 40 M
Sweep 1 ma

iCenter 2472 Gha

MRex W 430 kM7 VAW 1.2 e

Occupied Bandwicth Total Power 123 dBm

17.826 MHz
30577 btz
2254 Wz

OBW Power
B

Transerdt Frog Erce
x 98 Bandwidth

ComterFreq
TATINN0000 Shiz

802.11n-HT40 Occupied Channel Bandwidth — 2Tx

Channel 03 (2422MHz)

Channel 11 (2462MHz)

At VT o A St

Comaer Praq ] ATTH0N08 THe
Trig: Pros Flow gt N

St Ot 13
Ref 1100 aBm

iCenter 2422 GHa
[#Res B 228 kN7

VAW 7.4 M Swesp 1

Occupied Bandwicth Total Power 115 dBm

36.353 MHz
121.89 ki
42.08 MMz

.00 %
26.90 48

OBW Power
. dB

Yransedt Frog Erce

x dB Bandwidth

CemterFreq
2 AZ000000 iz

e i

Corter Praw: 3 AR08 GHY

4 W00 Ok
sl Trig: Pros Fuow g A

Span &) M1
Swesp 1 s

[Center 2442 Gha
PRex W 220 kM7

SVRW 74 N

Occupied Bandwidth Total Power 150 dBm

36.358 MHz
Transeit Froq Erce

x 9B Bandwidth

OBW Power

4227 W2 «dB
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VT4

802.11n-HT20 Occupied Channel Bandwidth — 3Tx

Channel 01 (2412MHz) Channel 13 (2472MHz)

e
Comane Pram ] £TT00800 GHY

o Trig: Prs e gt s IR0
Rhen 1 40

Comar Proq 7 41720800 GHr
Trig: Pros P An g IR

ot -

ot et 13
Ref 12100 a8

Span 40 M-

jConter 241200
Savep 1on

PRex BN 030 kM7 AW 1.2 Neer

VAW 1.2 e

Occupied Bandwicth Teeal Power 105 dBm

17.862 1
40,959 & OBW P
2245 WHz « dB

Occupied Bandwidth Teeal Power
17.836 MHz

58277 ks OBW Power
100 MH2 . dB

Transedt Frog Erce
x 9B Bandwidth

Transedt Frog Erce
x dB Bandwidth

802.11n-HT40 Occupied Channel Bandwidth — 3Tx

Channel 03 (2422MHz) Channel 11 (2462MHz)

A DT o g S (W A Tt o e S apnd 9
Comter Pron 3 STR0008 GHY Musw Bos Nwve
o Trig: Pros Fuon Angrieds I

Riee ¥ 48

Comter Proq ] ETTROB00 GHY
Trig: Pros P An g IR
Rhien 0 40

af Freq 2462000000 Gs

(ot -

Span 55 M-I
Swesp 1 me

Epan 53 N Center 2442 Gha

Center 2422 G

SEW 7.4 N

WRex W R28 kM7

Occupied Bandwidth

AW 7.4 M Swesp 1o

Toal Power

MRex DWW 220 kM7

Occupied Bandwicth Total Power

108 dBm

36.513 MHz

11581 ks OBW Powmer
43 58 M2 . dB

36.417 MHz
Yransett Frog Eace LTS ks
x 9B Bandwidth 42 52 M2 « dB

L
x 98 Bandwidth

OBW Powmer
2600 98
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10. Transmitter Unwanted Emissions in the Out-of-band Domain
10.1.Limit

The transmitter unwanted emissions in the out-of-band domain but outside the allocated band, shall
not exceed the values provided by the mask in figure 3.

Spurious Domain Out Of Band Domain (O0B) Aliocated Band | Out Of Band Domain (OOB) Spunious Domain

A

2400 MHz - 2BW 2 400 MHz - BW 2 400 MHz 24835MHz 2483 5MHz+BW 24835 MHz + 2BW

A: -10 dBm/MHz e.irp

B: -20 dBm/MHz e.irp. BW = Occupied Channel Bandwidth in MHz or 1 MHz whichever is greater
C: Spurious Domain limits

Figure 3: Transmit mask

10.2. Test Setup

For Conducted Measurement

Standard Temperature

& Humidity Chamber
Spectrum Analyzer

Power Supply

10.3. Test Procedure
Refer to ETSI EN 300 328 V1.8.1 (2012-06) Clause 5.3.9.2.1.
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10.4.Test Result

Product 802.11ac Dual Band Module Temperature -20 ~70°C
Test Engineer Milo Li Relative Humidity | 54%
Test Time 04-27-2015 Test Site TR3
Worst-Case Mode
Test Ch. Temp. Freq. Range Max Worst | Total Worst Limit Result
Mode No. | Condition (MHz) Level Level (dBm/MHz)
(dBm/MHz) | (dBm/MHz)
T nom -35.62 -30.62 -20 Pass
T 2400-BW~
min 2400-2BW -35.94 -30.94 -20 Pass
o1 T max -35.26 -30.26 -20 Pass
T nom -28.61 -23.61 -10 Pass
T 2400-BW ~
min 2400 -28.16 -23.16 -10 Pass
11b T max -29.51 -24.51 -10 Pass
T nom -29.84 -24.84 -10 Pass
T 2483.5+BW ~
min 2483.5 -29.37 -24.37 -10 Pass
13 T max -30.25 -25.25 -10 Pass
T nom -36.71 -31.71 -20 Pass
T 2483.5+2BW ~
min 2483.54BW -36.54 -31.54 -20 Pass
T max -37.26 -32.26 -20 Pass
T nom -30.32 -25.32 -20 Pass
T 2400-BW~
min 2400-2BW -29.84 -24.84 -20 Pass
o1 T max -31.25 -26.25 -20 Pass
T nom -23.14 -18.14 -10 Pass
T 2400-BW ~
min 2400 -22.81 -17.81 -10 Pass
1 T max -24.15 -19.15 -10 Pass
J T nom -24.52 -19.52 -10 Pass
T 2483.5+BW ~
min 2483.5 -23.54 -18.54 -10 Pass
13 T max -24.69 -19.69 -10 Pass
T nom -30.14 -25.14 -20 Pass
- 2483.5+2BW ~
min 2483.54BW -29.51 -24.51 -20 Pass
T max -31.82 -26.82 -20 Pass
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T nom -29.42 -24.42 -20 Pass
- 2400-BW~
min 2400-2BW -28.77 -23.77 -20 Pass
01 T max -30.03 -25.03 -20 Pass
T -21.62 -16.62 -10 Pass
- = 2400-BW ~
min 2400 -21.32 -16.32 -10 Pass
11n-HT2 T max -22.18 -17.18 -10 Pass
0 T nom -21.64 -16.64 -10 Pass
T 2483.5+BW ~
min 24835 -20.52 -15.52 -10 Pass
13 T max -22.47 -17.47 -10 Pass
T nom -29.41 -24.41 -20 Pass
- 2483.5+2BW ~
min 2483 5+BW -29.41 -24.41 -20 Pass
T max -30.34 -25.34 -20 Pass
T nom -31.25 -26.25 -20 Pass
T 2400-BW~
min 2400-2BW -30.25 -25.25 -20 Pass
03 T max -32.08 -27.08 -20 Pass
T nom -20.23 -15.23 -10 Pass
T 2400-BW ~
min 2400 -19.97 -14.97 -10 Pass
11n-HT4 T max -21.07 -16.07 -10 Pass
0 T nom -21.52 -16.52 -10 Pass
- 2483.5+BW ~
min 2483.5 -20.57 -15.57 -10 Pass
1 T max -22.39 -17.39 -10 Pass
T nom -30.41 -25.41 -20 Pass
- 2483.5+2BW ~
min 2483 5+BW -29.47 -24.47 -20 Pass
T max -31.47 -26.47 -20 Pass

Note: Total Worst Level(dBm/MHz) = Max Worst Level (dBm/MHz) + Antenna Gain(dBi).
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11. Transmitter Unwanted Emissions in the Spurious Domain

11.1.Limit
Transmitter Limits for Spurious Emissions
Frequency Range Maximum power Bandwidth
E.R.P. (< 1GHz)
E.ILR.P. (> 1GHz)
30 MHz to 47 MHz -36dBm 100 kHz
47 MHz to 74 MHz -54dBm 100 kHz
74 MHz to 87,5 MHz -36dBm 100 kHz
87,5 MHz to 118 MHz -54dBm 100 kHz
118 MHz to 174 MHz -36dBm 100 kHz
174 MHz to 230 MHz -54dBm 100 kHz
230 MHz to 470 MHz -36dBm 100 kHz
470 MHz to 862 MHz -54dBm 100 kHz
862 MHz to 1 GHz -36dBm 100 kHz
1 GHz to 12,75 GHz -30dBm 1 MHz

11.2.Test Setup
30MHz ~ 1GHz Test Setup:

P 3m > v (Antenna Tower)
EUT h T
T-r : 1 —
T (Polystyrene) | A
1.5m
1.5ml —J
‘ (Turntable)| ...‘...‘..‘..‘..l '

5 Pre-Amplifier

Spectrum Analyzer * I 555 =
_.2 il [ =4
L ]
| |
|
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1GHz ~ 12.75GHz Test Setup:
=)

|

EUT 5 D—‘

e am > | | (Antenna Tower)
(Polystyrene) | Antenna [l
15m
1.5 m' — |
(Turntable) - '
ASS———— :
P Pre- lifier
Spectrum Analyzer * .5.'5! [ : ;ﬁi“])
h e ee aaw n SEmE—. R | :

| i

11.3.Test Procedure
Refer to ETSI EN 300 328 V1.8.1 (2012-06) Clause 5.3.10.2.2.
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11.4.Test Result

Product 802.11ac Dual Band Module Temperature 24°C
Test Engineer Milo Li Relative Humidity | 54%
Test Time 05-12-2015 Test Site AC1
Test Mode 11b - 1Tx
Channel Frequency Measure Level Limit Margin | Detector | Polarization
(MHz) (dBm) (dBm) (dB)
63.2 -66.5 -54.0 -12.5 Peak Horizontal
48.2 -62.5 -54.0 -8.5 Peak Vertical
88.9 -70.5 -54.0 -16.5 Peak Horizontal
88.9 -59.1 -54.0 -5.1 Peak Vertical
o1 4822.8 -51.4 -30.0 -21.4 Peak Horizontal
4822.8 -52.4 -30.0 -22.4 Peak Vertical
7234.8 -46.6 -30.0 -16.6 Peak Horizontal
7234.8 -46.9 -30.0 -16.9 Peak Vertical
62.3 -66.9 -54.0 -12.9 Peak Horizontal
50.1 -62.9 -54.0 -8.9 Peak Vertical
498.8 -69.0 -54.0 -15.0 Peak Horizontal
88.9 -59.5 -54.0 -5.5 Peak Vertical
3 4942.8 -52.4 -30.0 -22.4 Peak Horizontal
4942.8 -52.4 -30.0 -22.4 Peak Vertical
7414.8 -46.7 -30.0 -16.7 Peak Horizontal
7414.8 -45.4 -30.0 -154 Peak Vertical
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Product 802.11ac Dual Band Module Temperature 24°C
Test Engineer Milo Li Relative Humidity | 54%
Test Time 05-12-2015 Test Site AC1
Test Mode 11g — 1Tx
Channel Frequency Measure Level Limit Margin | Detector | Polarization
(MHz) (dBm) (dBm) (dB)
62.7 -66.4 -54.0 -12.4 Peak Horizontal
50.1 -63.1 -54.0 9.1 Peak Vertical
498.8 -67.1 -54.0 -13.1 Peak Horizontal
88.5 -60.6 -54.0 -6.6 Peak Vertical
o1 4822.8 -53.3 -30.0 -23.3 Peak Horizontal
4822.8 -52.7 -30.0 -22.7 Peak Vertical
7234.8 -46.5 -30.0 -16.5 Peak Horizontal
7234.8 -46.7 -30.0 -16.7 Peak Vertical
62.3 -66.1 -54.0 -12.1 Peak Horizontal
48.7 -63.4 -54.0 -9.4 Peak Vertical
498.8 -68.0 -54.0 -14.0 Peak Horizontal
88.5 -59.1 -54.0 -5.1 Peak Vertical
1 4942.8 -52.7 -30.0 -22.7 Peak Horizontal
4942.8 -52.7 -30.0 -22.7 Peak Vertical
7414.8 -46.2 -30.0 -16.2 Peak Horizontal
7414.8 -45.6 -30.0 -15.6 Peak Vertical
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Product 802.11ac Dual Band Module Temperature 24°C
Test Engineer Milo Li Relative Humidity | 54%
Test Time 05-12-2015 Test Site AC1
Test Mode 11n-HT20 — 3Tx
Channel Frequency Measure Level Limit Margin | Detector | Polarization
(MHz) (dBm) (dBm) (dB)
61.8 -66.4 -54.0 -12.4 Peak Horizontal
48.7 -63.1 -54.0 9.1 Peak Vertical
498.8 -67.9 -54.0 -13.9 Peak Horizontal
87.5 -60.5 -54.0 -6.5 Peak Vertical
o1 4822.8 -52.5 -30.0 -22.5 Peak Horizontal
4822.8 -53.0 -30.0 -23.0 Peak Vertical
7234.8 -47.1 -30.0 -17.1 Peak Horizontal
7234.8 -46.7 -30.0 -16.7 Peak Vertical
62.3 -67.1 -54.0 -13.1 Peak Horizontal
47.2 -62.8 -54.0 -8.8 Peak Vertical
498.8 -68.4 -54.0 -14.4 Peak Horizontal
89.4 -60.0 -54.0 -6.0 Peak Vertical
1 4942.8 -52.7 -30.0 -22.7 Peak Horizontal
4942.8 -52.2 -30.0 -22.2 Peak Vertical
7414.8 -45.7 -30.0 -15.7 Peak Horizontal
7414.8 -46.4 -30.0 -16.4 Peak Vertical
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Product 802.11ac Dual Band Module Temperature 24°C
Test Engineer Milo Li Relative Humidity | 54%
Test Time 05-12-2015 Test Site AC1
Test Mode 11n-HT40 — 3Tx
Channel Frequency Measure Level Limit Margin | Detector | Polarization
(MHz) (dBm) (dBm) (dB)
62.3 -66.9 -54.0 -12.9 Peak Horizontal
56.9 -64.0 -54.0 -10.0 Peak Vertical
498.8 -68.1 -54.0 -14.1 Peak Horizontal
90.4 -60.1 -54.0 -6.1 Peak Vertical
03 4842.8 -52.6 -30.0 -22.6 Peak Horizontal
4842.8 -52.6 -30.0 -22.6 Peak Vertical
7264.8 -46.7 -30.0 -16.7 Peak Horizontal
7264.8 -46.6 -30.0 -16.6 Peak Vertical
62.3 -66.5 -54.0 -12.5 Peak Horizontal
47.7 -63.0 -54.0 -9.0 Peak Vertical
90.9 -71.5 -54.0 -17.5 Peak Horizontal
90.4 -60.5 -54.0 -6.5 Peak Vertical
- 4922.8 -52.0 -30.0 -22.0 Peak Horizontal
4922.8 -51.6 -30.0 -21.6 Peak Vertical
7384.8 -46.0 -30.0 -16.0 Peak Horizontal
7384.8 -46.4 -30.0 -16.4 Peak Vertical
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12. Receiver Spurious Emissions

12.1.Limit
Spurious emissions limits for receivers
Frequency Range Maximum power E.R.P Measurement bandwidth
30 MHz to 1 GHz -57dBm 100 kHz
1 GHz t0 12.75 GHz -47dBm 1 MHz

12.2.Test Setup
30MHz ~ 1GHz Test Setup:

.)

- 3m > v | (Antenna Tower)
EUT sl T
T |- f - . I_,.
(Polystyrene) | A ‘ |
15m
1.5mb —
¥
(Turntable)

— .
g Pre-Amplifier
Spectrum Analyzer ,.: L i ,fF))

/
P

L

e ]

| |

1GHz ~ 12.5GHz Test Setup:

| (Antenna Tower)

e 3m »
EUT y D e
T (Polystyrene) | Antenna “
1.5m |
1.5mb ]
l (Turntable) .‘...‘.'........i .

SN, .
g Pre-Amplifier
Spectrum Analyzer * [EE 555
s (R 22
L 1

Refer to ETSI EN 300 328 V1.8.1 (2012-06) Clause 5.3.11.2.2.

12.3. Test Procedure
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12.4.Test Result

Product 802.11ac Dual Band Module Temperature 24°C
Test Engineer Milo Li Relative Humidity | 54%
Test Time 05-12-2015 Test Site AC1
Test Mode 11b - 1Tx
Channel Frequency Measure Level Limit Margin | Detector | Polarization
(MHz) (dBm) (dBm) (dB)
166.8 -69.3 -57.0 -12.3 Peak Horizontal
298.7 -59.9 -57.0 -2.9 RMS* Vertical
99.8 -65.6 -57.0 -8.6 Peak Horizontal
o1 165.8 -66.7 -57.0 -9.7 Peak Vertical
1329.0 -49.8 -47.0 -2.8 RMS* Horizontal
1499.4 -52.4 -47.0 -5.4 RMS* Vertical
1329.0 -50.0 -47.0 -3.0 RMS* Horizontal
1499.4 -53.6 -47.0 -6.6 Peak Vertical
366.6 -63.6 -57.0 -6.6 Peak Horizontal
582.9 -60.0 -57.0 -3.0 RMS* Vertical
365.1 -62.8 -57.0 -5.8 RMS* Horizontal
13 564.5 -60.2 -57.0 -3.2 RMS* Vertical
2198.5 -51.1 -47.0 -4.1 RMS* Horizontal
3761.3 -52.0 -47.0 -5.0 RMS* Vertical
3731.9 -52.1 -47.0 -5.1 RMS* Horizontal
5312.3 -53.9 -47.0 -6.9 Peak Vertical

45 of 56




VT4

Report No.: 1503RSU03005

Product 802.11ac Dual Band Module Temperature 24°C
Test Engineer Milo Li Relative Humidity | 54%
Test Time 05-12-2015 Test Site AC1
Test Mode 11g — 1Tx
Channel Frequency Measure Level Limit Margin | Detector | Polarization
(MHz) (dBm) (dBm) (dB)
65.41 -67.58 -57 -10.58 Peak Horizontal
52.80 -62.49 -57 -5.49 Peak Vertical
324.40 -68.39 -57 -11.39 Peak Horizontal
83.84 -60.74 -57 -3.74 Peak Vertical
o1 2186.75 -53.72 -47 -6.72 Peak Horizontal
2457.00 -53.92 -47 -6.92 Peak Vertical
2968.13 -52.33 -47 -5.33 Peak Horizontal
3109.13 -52.11 -47 -5.11 Peak Vertical
39.70 -66.26 -57 -9.26 Peak Horizontal
85.78 -61.00 -57 -4.00 Peak Vertical
63.95 -68.06 -57 -11.06 Peak Horizontal
324.40 -69.74 -57 -12.74 Peak Vertical
1 2427.63 -53.00 -47 -6.00 Peak Horizontal
2245.50 -53.76 -47 -6.76 Peak Vertical
3120.88 -52.60 -47 -5.60 Peak Horizontal
3679.00 -51.76 -47 -4.76 Peak Vertical
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Product 802.11ac Dual Band Module Temperature 24°C
Test Engineer Milo Li Relative Humidity | 54%
Test Time 05-12-2015 Test Site AC1
Test Mode 11n-HT20 — 3Tx
Channel Frequency Measure Level Limit Margin | Detector | Polarization
(MHz) (dBm) (dBm) (dB)
65.89 -67.80 -57 -10.80 Peak Horizontal
58.62 -64.39 -57 -7.39 Peak Vertical
499.97 -66.85 -57 -9.85 Peak Horizontal
320.52 -69.43 -57 -12.43 Peak Vertical
o1 2192.63 -52.86 -47 -5.86 Peak Horizontal
2269.00 -54.21 -47 -7.21 Peak Vertical
3003.38 -52.56 -47 -5.56 Peak Horizontal
2956.38 -53.15 -47 -6.15 Peak Vertical
65.41 -67.77 -57 -10.77 Peak Horizontal
58.62 -64.46 -57 -7.46 Peak Vertical
318.58 -70.05 -57 -13.05 Peak Horizontal
321.49 -69.52 -57 -12.52 Peak Vertical
1 2216.13 -53.10 -47 -6.10 Peak Horizontal
2721.38 -52.97 -47 -5.97 Peak Vertical
3097.38 -52.80 -47 -5.80 Peak Horizontal
3455.75 -52.20 -47 -5.20 Peak Vertical

47 of 56




VT4

Report No.: 1503RSU03005

Product 802.11ac Dual Band Module Temperature 24°C
Test Engineer Milo Li Relative Humidity | 54%
Test Time 05-12-2015 Test Site AC1
Test Mode 11n-HT40 — 3Tx
Channel Frequency Measure Level Limit Margin | Detector | Polarization
(MHz) (dBm) (dBm) (dB)
65.41 -67.21 -57 -10.21 Peak Horizontal
52.80 -63.56 -57 -6.56 Peak Vertical
329.25 -68.68 -57 -11.68 Peak Horizontal
318.58 -69.56 -57 -12.56 Peak Vertical
03 2180.88 -53.51 -47 -6.51 Peak Horizontal
2445.25 -54.21 -47 -7.21 Peak Vertical
2997.50 -52.36 -47 -5.36 Peak Horizontal
3091.50 -52.35 -47 -5.35 Peak Vertical
63.47 -68.75 -57 -11.75 Peak Horizontal
107.12 -66.51 -57 -9.51 Peak Vertical
499.97 -66.88 -57 -0.88 Peak Horizontal
323.91 -69.29 -57 -12.29 Peak Vertical
- 2815.38 -53.17 -47 -6.17 Peak Horizontal
2803.63 -53.30 -47 -6.30 Peak Vertical
3279.50 -52.28 -47 -5.28 Peak Horizontal
3596.75 -52.32 -47 -5.32 Peak Vertical
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13. Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Parameter Uncertainty
Occupied Channel Bandwidth 5 %
RF output power, conducted +1,5dB
Power Spectral Density, conducted +3 dB
Unwanted Emissions, conducted +3 dB
All emissions, radiated +6 dB
Temperature +1°C
Humidity 5 %
DC and low frequency voltages 3%
Time 5%
Duty Cycle 5 %
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14. Test Photograph

Description: Radiated Spurious Emissions Test Setup for Below 1GHz

Description: Radiated Spurious Emissions Test Setup for Above 1GHz
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15. List of Measuring Instrument

Equivalent Isotropic Radiated Power

Instrument Manufacturer Type No. Cali. Interval |Cali. Due Date
Power Meter Agilent U2021XA 1 year 2015/12/09
Programmable Temperature & BAOYT BYH-1500L 1 year 2015/12/10
Humidity Chamber
Temperature/Humidity Meter Anymetre TH101B 1 year 2015/11/14
Power Spectral Density
Instrument Manufacturer Type No. Cali. Interval |Cali. Due Date
Spectrum Analyzer Agilent N9020A 1 year 2016/04/23
Temperature/Humidity Meter Anymetre TH101B 1 year 2015/11/14
Duty Cycle, Tx-sequence, Tx-gap
Instrument Manufacturer Type No. Cali. Interval |Cali. Due Date
Spectrum Analyzer Agilent N9020A 1 year 2016/04/23
Temperature/Humidity Meter Anymetre TH101B 1 year 2015/11/15
Medium Utilisation (MU) factor
Instrument Manufacturer Type No. Cali. Interval  [Cali. Due Date
Spectrum Analyzer Agilent N9020A 1 year 2016/04/23
Power Meter Agilent U2021XA 1 year 2015/12/09
Temperature/Humidity Meter Anymetre TH101B 1 year 2015/11/14
Adaptivity and Blocking
Instrument Manufacturer Type No. Cali. Interval |Cali. Due Date
Spectrum Analyzer Agilent N9020A 1 year 2016/04/23
Vector Signal Generator Agilent E4438C 1 year 2015/12/09
Vector Signal Generator Agilent E4438C 1 year 2015/12/09
Directional Coupler Narda 4216-20 1 year 2016/02/15
Combiner Mini-Circuits ZFRSC-123-S+ 1 year 2015/11/19
DC-12000MHz
Temperature/Humidity Meter Anymetre TH101B 1 year 2015/11/14
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Occupied Channel Bandwidth

Instrument Manufacturer Type No. Cali. Interval |Cali. Due Date
Spectrum Analyzer Agilent N9020A 1 year 2016/04/23
Temperature/Humidity Meter Anymetre TH101B 1 year 2015/11/14
Transmitter unwanted emissions in the out-of-band domain

Instrument Manufacturer Type No. Cali. Interval [Cali. Due Date
Spectrum Analyzer Agilent N9020A 1 year 2016/04/23
Programmable Temperature & BAOYT BYH-1500L 1 year 2015/12/10
Humidity Chamber

Temperature/Humidity Meter Anymetre TH101B 1 year 2015/11/14
Transmitter Spurious Emissions and Receiver Spurious Emissions

Instrument Manufacturer Type No. Cali. Interval |Cal. Due Date
Spectrum Analyzer Agilent N9020A 1 year 2016/04/23
Preamplifier MRT AP25M01 1 year 2015/10/06
Preamplifier Agilent 83017A 1 year 2015/12/13
Bilog Period Antenna Schwarzbeck VULB 9162 1 year 2015/11/08
Horn Antenna Schwarzbeck BBHA9120D 1 year 2015/11/08
Temperature/Humidity Meter Anymetre TH101B 1 year 2015/11/14
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16. Appendix - EUT Photograph

(1) EUT Photo

-

(2) EUT Photo
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(3) EUT Photo
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(4) EUT Photo (1#)
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(5) EUT Photo (2#)
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(6) EUT Photo (3#)
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(7) EUT Photo (4#)

The End
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