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Summary of Test Result 
 

Conformance Test Specifications 

Report 
Clause 

Ref. Std. 
Clause 

IC Std. 
Clause 

Description Measured Limit Result 

1.1.2 15.203 - Antenna 
Requirement 

Antenna connector 
mechanism complied 

FCC 15.203 
Complied

3.1 15.207 RSS-Gen 
7.2.4 

AC Power-line 
Conducted 
Emissions 

[dBuV]: 21.169MHz 
38.62 (Margin 11.38dB) - AV
40.70 (Margin 19.30dB) - 
QP 

FCC 15.207 /  
RSS-Gen 7.2.4 

Complied

3.2 15.407(a) RSS-210 
A9.2 

Emission 
Bandwidth 

Bandwidth [MHz] 
20M:26.08 / 40M:52.64 

Information only Complied

3.3 15.407(a) RSS-210 
A9.2 

RF Output 
Power 
(Maximum 
Conducted 
Output Power)

Power [dBm] 
20M:16.91 / 40M:16.97 

Power [dBm]:17 Complied

3.4 15.407(a) RSS-210 
A9.2 

Peak Power 
Spectral 
Density 

PPSD [dBm/MHz]: 
20M:3.88 / 40M:1.80 

PPSD 
[dBm/MHz]:4 

Complied

3.5 15.407(a) - Peak 
Excursion 

Peak Excursion [dB] 
20M:11.17 / 40M:9.91 

13 dB Complied

3.6 15.407(b) RSS-210 
A9.2 

Transmitter 
Conducted 
Bandedge 
Emissions 

[dBm]: 
-27.06(Margin 5.81dB) - PK
-43.29(Margin 2.04dB) - AV

Non-Restricted  
Bands: Ò -27dBm 
Restricted Bands: 
FCC 15.209 / 
RSS-Gen 7.2.5 
PK: -21.25dBm 
AV: -41.25dBm 

Complied

3.7 15.407(b) RSS-210 
A9.2 

Transmitter 
Conducted 
Unwanted 
Emissions 

-39.19dB (Margin 1.19dB) e.i.r.p. -27 dBm 
 

Complied

3.8 15.407(b) RSS-210 
A9.2 

Transmitter 
Radiated 
Unwanted 
Emissions 

Restricted Bands 
[dBuV/m at 3m]: 41.09MHz 
36.65 (Margin 3.35dB) - QP

Restricted Bands: 
FCC 15.209 / 
RSS-Gen 7.2.5 

Complied

3.9 15.407(g) - Frequency 
Stability 

1.63 ppm Signal shall remain 
in-band 

Complied
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1 General Description 

1.1 Information 

1.1.1 RF General Information 

RF General Information 

Frequency Range 
(MHz) 

Operating Mode 
Ch. Freq. 

(MHz) 
Channel 
Number 

Co-location

5150-5250 Non HT-20, 6 to 54Mbps 5180-5240 36-48 [4] Yes 

5150-5250 Non HT-20, Beam Forming, 6 to 54Mbps 5180-5240 36-48 [4] Yes 

5150-5250 HT-20, M0 to M15 5180-5240 36-48 [4] Yes 

5150-5250 HT-20, STBC, M0 to M7 5180-5240 36-48 [4] Yes 

5150-5250 HT-20, Beam Forming, M0 to M7 5180-5240 36-48 [4] Yes 

5150-5250 HT-20, Beam Forming, M8 to M15 5180-5240 36-48 [4] Yes 

5150-5250 HT-40, M0 to M15 5190-5230 38-46 [2] Yes 

5150-5250 HT-40, STBC, M0 to M7 5190-5230 38-46 [2] Yes 

5150-5250 HT-40, Beam Forming, M0 to M7 5190-5230 38-46 [2] Yes 

5150-5250 HT-40, Beam Forming, M8 to M15 5190-5230 38-46 [2] Yes 

Note 1: RF output power specifies that Maximum Conducted Output Power. 
Note 2: Non HT-20 / HT-20 / HT-40 uses a combination of OFDM-BPSK, QPSK, 16QAM, 64QAM modulation.
Note 3: Co-location, Co-location is generally defined as simultaneously transmitting (co-transmitting) 

antennas within 20 cm of each other. (EUT has simultaneously co-transmitting that operating 2.4GHz 
and 5GHz.) 

 

1.1.2 Antenna Information 

Ant. Brand Model Name Antenna Type Connector Gain (dBi) 

1 WNC WNC PIFA Antenna I-PEX 5 

2 WNC WNC PIFA Antenna I-PEX 5 

 



  

 
 

FCC and IC Radio Test Report Report No. : FR281405-03AC

 

SPORTON INTERNATIONAL INC. Page No. : 6 of 236 

TEL : 886-3-3273456 Report Version : Rev. 01  

FAX : 886-3-3270973    

 

1.1.3 EUT Description 

Operating 
Mode 

Non HT-20 
6 to 54Mbps

Non HT-20 BF
6 to 54Mbps

HT-20 
M0 to M15 

HT-20 STBC
M0 to M7 

HT-20BF 
M0 to M7 

HT-20 BF 
M8 to M15 

Tx 1 2 1 2 1 2 1 2 1 2 1 2 

Single (Tx) V - - - V - - - - - - - 

Two (Tx) V V V V V V V V V V V V 

Note: BF: Beam Forming 

Operating 
Mode 

HT-40 
M0 to M15 

HT-40 STBC 
M0 to M7 

HT-40 BF 
M0 to M7 

HT-40 BF 
M8 to M15 

Tx 1 2 1 2 1 2 1 2 

Single (Tx) V - - - - - - - 

Two (Tx) V V V V V V V V 
Note: BF: Beam Forming 
                                                 Tx1      Tx2 
 
 

 
 

1.1.4 Type of EUT 

Identify EUT 

EUT Serial Number N/A 

Presentation of Equipment  Production ;  Pre-Production ;  Prototype 

The EUT has six model names. All the models are identical; the different model names served as marketing 
strategy. 

Type of EUT 

 Stand-alone 

 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.: … 

 Other:  

1.1.5 EUT Operational Condition 

EUT Power Type From Power Adapter / POE 
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1.6 Measurement Uncertainty 

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the emissions test 
results be included in the report. The measurement uncertainties given below are based on a 95% confidence 
level (based on a coverage factor (k=2) 
 

Measurement Uncertainty 

Test Item Uncertainty Limit 

AC power-line conducted emissions ±2.26 dB N/A 

Emission bandwidth ±1.42 % N/A 

RF output power, conducted ±0.63 dB N/A 

Power density, conducted ±0.81 dB N/A 

Unwanted emissions, conducted 30 – 1000 MHz ±0.51 dB N/A 

 1 – 18 GHz ±0.67 dB N/A 

 18 – 40 GHz ±0.83 dB N/A 

 40 – 200 GHz N/A N/A 

All emissions, radiated 30 – 1000 MHz ±2.56 dB N/A 

 1 – 18 GHz ±3.59 dB N/A 

 18 – 40 GHz ±3.82 dB N/A 

 40 – 200 GHz N/A N/A 

Temperature ±0.8 °C N/A 

Humidity ±3 % N/A 

DC and low frequency voltages ±3 % N/A 

Time ±1.42 % N/A 

Duty Cycle ±1.42 % N/A 
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2 Test Configuration of EUT 

2.1 The Worst Case Modulation Configuration 

Worst Modulation Used for Conformance Testing 

Operating Mode Worst Data Rate / MCS 

Non HT-20, 6 to 54Mbps 6Mbps 

Non HT-20, Beam Forming, 6 to 54Mbps 6Mbps 

HT-20, M0 to M15 6.5Mbps (M0) 

HT-20, STBC, M0 to M7  6.5Mbps (M0) 

HT-20, Beam Forming, M0 to M7 6.5Mbps (M0) 

HT-20, Beam Forming, M8 to M15 13Mbps (M8) 

HT-40, M0 to M15 13.5Mbps (M0) 

HT-40, STBC, M0 to M7  13.5Mbps (M0) 

HT-40, Beam Forming, M0 to M7 13.5Mbps (M0) 

HT-40, Beam Forming, M8 to M15 27Mbps (M8) 

Note 1: IEEE Std. 802.11n modulation consists of HT20 and HT40 (HT: High Throughput). Then EUT support 
HT20 and HT40. Worst modulation mode of Guard Interval (GI) is 400ns. 

Note 2: Modulation modes consist of below configuration:  
M: Modulation and Coding Scheme 

Note 3: RF output power specifies that Maximum Conducted Output Power. 

 

2.2 Test Channel Frequencies Configuration 

Test Channel Frequencies Configuration 

Operating Mode Test Channel Frequencies (MHz) 

Non HT-20, 6 to 54Mbps 

Non HT-20, Beam Forming, 6 to 54Mbps 

HT-20, M0 to M15 

HT-20, STBC, M0 to M7  

HT-20, Beam Forming, M0 to M7 

HT-20, Beam Forming, M8 to M15 

5180, 5200, 5240 

HT-40, M0 to M15 

HT-40, STBC, M0 to M7  

HT-40, Beam Forming, M0 to M7 

HT-40, Beam Forming, M8 to M15 

5190, 5230 
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2.5 EUT Operation during Test 

During the test, “ART 2 GUI:2.3” under WIN XP was executed the test program to control the EUT 
continuously transmit RF signal. 

2.6 The Worst Case Measurement Configuration 

The Worst Case Mode for Following Conformance Tests 

Tests Item AC power-line conducted emissions 

Test Condition AC power-line conducted measurement for line and neutral 

Test Voltage: 120Vac / 60Hz 

Test Mode Normal Link 

1 EUT with AC Adapter 1 (CISCO AA25480L) 

2 EUT with AC Adapter 2 (CISCO EADP-18MB B) 

For test mode 2 is the worst case and it was record in this test report. 

 

The Worst Case Mode for Following Conformance Tests 

Tests Item Emission Bandwidth 
RF Output Power 
Peak Power Spectral Density 
Peak Excursion 
Transmitter Conducted Bandedge Emissions 
Transmitter Conducted Unwanted Emissions 
Frequency Stability 

Test Condition Conducted measurement at transmit chains 

Operating Mode 
Non HT-20 / Non HT-20, Beam Forming / HT-20 / HT-20, STBC /  

HT-20, Beam Forming / HT-40 / HT-40, STBC / HT-40, Beam Forming 
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The Worst Case Mode for Following Conformance Tests 

Tests Item Transmitter Radiated Unwanted Emissions 

Test Condition Radiated measurement  

Test Mode < 1GHz Normal Link 

1 Stand-up of EUT with AC Adapter 1 (CISCO AA25480L) 

2 Laying-flat of EUT with AC Adapter 1 (CISCO AA25480L) 

Mode 1 has been evaluated to be the worst case, thus measurement will follow this same test mode. 

3 Stand-up of EUT with AC Adapter 2 (CISCO EADP-18MB B) 

4 Stand-up of EUT with POE 1 (CISCO DPSN-35FB A) 

5 Stand-up of EUT with POE 2 (CISCO POE30U-560(G)) 

6 Stand-up of EUT with POE Switch (MOTOROLA RFS-4010) 

For test mode 4 is the worst case and it was record in this test report. 

Operating Mode 
Non HT-20 / Non HT-20, Beam Forming / HT-20 / HT-20, STBC /  

HT-20, Beam Forming / HT-40 / HT-40, STBC / HT-40, Beam Forming 

Test Mode > 1GHz Continuously transmit RF signal 

1 Stand-up of EUT 

2 Laying-flat of EUT 

For test mode 2 is the worst case and it was record in this test report. 

 



  

 
 

FCC and IC Radio Test Report Report No. : FR281405-03AC

 

SPORTON INTERNATIONAL INC. Page No. : 13 of 236 

TEL : 886-3-3273456 Report Version : Rev. 01  

FAX : 886-3-3270973    

 

2.7 Test Setup Diagram 

Test Setup Diagram – AC Line Conducted Emission Test 

Test Mode 2 EUT with AC Adapter 2 (CISCO EADP-18MB B) 

 

AC MAIN

EUT

1

Notebook
Notebook

2.4G

3

Notebook
5G

2

 
 
 
 

Item Connection Shield Length Remark 

1 Power Cable No 1.8m - 

2 RJ-45 Cable No 10m - 

3 RS-232 Cable No 1.5m - 
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Test Setup Diagram - Radiated Test 

Test Mode 4 Stand-up of EUT with POE 1 (CISCO DPSN-35FB A) 

 

EUT

Notebook

2

Notebook
2.4G

Notebook
5G

1

POE

3

 
 
 
 

Item Connection Shield Length Remark 

1 RS-232 Cable No 1.5m - 

2 RJ-45 Cable No 10m - 

3 RJ-45 Cable No 1.5m - 
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3 Transmitter Test Result 

3.1 AC Power-line Conducted Emissions 

3.1.1 AC Power-line Conducted Emissions Limit 

AC Power-line Conducted Emissions Limit 

Frequency Emission (MHz) Quasi-Peak Average 

0.15-0.5 66 - 56 * 56 - 46 * 

0.5-5 56 46 

5-30 60 50 

Note 1: * Decreases with the logarithm of the frequency. 

3.1.2 Measuring Instruments 

Refer a test equipment and calibration data table in this test report. 

3.1.3 Test Procedures 

Test Method 

 Refer as ANSI C63.10-2009, clause 6.2 for AC power-line conducted emissions. 

3.1.4 Test Setup 

AC Power-line Conducted Emissions 
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3.1.5 Test Result of AC Power-line Conducted Emissions 

AC Power-line Conducted Emissions Result 

Test Mode 2 Power Phase Neutral 

Operating Function Normal Link 

 

 

Note 1: “>20dB” means emission levels that exceed the level of 20 dB below the applicable limit. 
Note 2: “N/F” means Nothing Found emissions (No emissions were detected.) 
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AC Power-line Conducted Emissions Result 

Test Mode 2 Power Phase Line 

Operating Function Normal Link 

 

 

Note 1: “>20dB” means emission levels that exceed the level of 20 dB below the applicable limit. 
Note 2: “N/F” means Nothing Found emissions (No emissions were detected.) 
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3.2 Emission Bandwidth 

3.2.1 Emission Bandwidth (EBW) Limit 

Emission Bandwidth (EBW) Limit 

For the 5.15-5.25 GHz band, the maximum conducted output power shall not exceed the lesser of 50 mW or 
4 dBm + 10 log B, where B is the 26 dB emission bandwidth in MHz. 

3.2.2 Measuring Instruments 

Refer a test equipment and calibration data table in this test report. 

3.2.3 Test Procedures 

Test Method 

 For the emission bandwidth shall be measured using one of the options below: 

  Refer as FCC KDB 789033, clause D for EBW measurement. 

  Refer as ANSI C63.10, clause 6.9.1 for occupied bandwidth testing. 

  Refer as IC RSS-Gen, clause 4.6 for bandwidth testing. 

3.2.4 Test Setup 

Emission Bandwidth 
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3.2.5 Test Result of Emission Bandwidth 

Freq. 
(MHz) Operating Mode 

Data Rate 
(Mbps) 

99% BW 
(MHz) 

26dB BW 
(MHz) 

Non HT-20, 6 to 54Mbps 6 17.44 24.56 

Non HT-20, Beam Forming, 6 to 54Mbps 6 17.12 23.52 

HT-20, M0 to M7 M0 18.48 25.84 

HT-20, Beam Forming, M0 to M7 M0 18.4 25.04 

5180 

HT-20, Beam Forming, M8 to M15 M8 18.24 24.24 

 

Non HT-20, 6 to 54Mbps 6 17.6 24.96 

Non HT-20, Beam Forming, 6 to 54Mbps 6 17.12 23.84 

HT-20, M0 to M7 M0 18.48 25.36 

HT-20, Beam Forming, M0 to M7 M0 18.4 25.04 

5200 

HT-20, Beam Forming, M8 to M15 M8 18.32 24.8 

 

Non HT-20, 6 to 54Mbps 6 17.44 24.4 

Non HT-20, Beam Forming, 6 to 54Mbps 6 17.12 23.76 

HT-20, M0 to M7 M0 18.48 26.08 

HT-20, Beam Forming, M0 to M7 M0 18.4 25.36 

5240 

HT-20, Beam Forming, M8 to M15 M8 18.24 24.4 

 

HT-40, M0 to M7 M0 36.96 49.28 

HT-40, Beam Forming, M0 to M7 M0 38.56 52.64 5190 

HT-40, Beam Forming, M8 to M15 M8 38.24 52.16 

 

HT-40, M0 to M7 M0 32.96 48.32 

HT-40, Beam Forming, M0 to M7 M0 38.56 51.36 5230 

HT-40, Beam Forming, M8 to M15 M8 38.08 52 
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26 dB and 99% Bandwidth Plot on 5180 MHz, Non HT-20, 6Mbps 

 

26 dB and 99% Bandwidth Plot on 5180 MHz, Non HT-20, Beam Forming, 6Mbps 
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26 dB and 99% Bandwidth Plot on 5180 MHz, HT-20, M0 

 

26 dB and 99% Bandwidth Plot on 5180 MHz, HT-20, Beam Forming, M0 
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26 dB and 99% Bandwidth Plot on 5180 MHz, HT-20, Beam Forming, M8 

 

26 dB and 99% Bandwidth Plot on 5200 MHz, Non HT-20, 6Mbps 
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26 dB and 99% Bandwidth Plot on 5200 MHz, Non HT-20, Beam Forming, 6Mbps 

 

26 dB and 99% Bandwidth Plot on 5200 MHz, HT-20, M0 
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26 dB and 99% Bandwidth Plot on 5200 MHz, HT-20, Beam Forming, M0 

 

26 dB and 99% Bandwidth Plot on 5200 MHz, HT-20, Beam Forming, M8 

 
 










































































































































































































































































































































































































































