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Summary of Test Result 
 

Conformance Test Specifications 

Report 
Clause 

Ref. 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 AC Power-line 
Conducted Emissions 

0.72MHz: 
28.24dBuV (17.76dB) - AV 
27.89dBuV (28.11dB) - QP 

FCC 15.207 Complied

3.2 15.247(a) 6dB Bandwidth 6dB Bandwidth Unit [MHz] 
11B-20M: 12.02 
11G-20M: 16.36 
11N2.4G-20M: 17.50 
11N2.4G-40M: 36.04 

Ó500kHz Complied

3.3 15.247(b) RF Output Power 
(Maximum Peak 
Conducted Output 
Power) 

Power [dBm] 
11B-20M: 23.64 
11G-20M: 27.50 
11N2.4G-20M: 26.11 
11N2.4G-40M: 26.05 

Power [dBm] 
2412-2462MHz: 30 
2422-2452MHz: 30 

Complied

3.4 15.247(d) Power Spectral Density PSD [dBm/3kHz] 
11B-20M: -5.99 
11G-20M: -10.65 
11N2.4G-20M: -12.20 
11N2.4G-40M: -14.03 

PSD [dBm/3kHz] 
2412-2462MHz: 8 
2422-2452MHz: 8 

Complied

3.5 15.247(c) Transmitter Radiated 
Bandedge Emissions 

Non-Restricted Bands: 
2400.00MHz: 31.60dB 
Restricted Bands 
[dBuV/m at 3m]: 2483.60MHz:
66.41 (Margin 7.59dB) – PK 
52.97 (Margin 1.03dB) - AV 

Non-Restricted  
Bands: > 20 dBc 
 
Restricted Bands: 
FCC 15.209 

Complied

3.6 15.247(c) Transmitter Radiated 
Unwanted Emissions 

Restricted Bands 
[dBuV/m at 3m]: 7311MHz: 
59.56 (Margin 14.44dB) - PK 
51.38 (Margin 2.62dB) - AV 
 

Non-Restricted  
Bands: > 20 dBc 
 
Restricted Bands: 
FCC 15.209 

Complied
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1 General Description 
1.1 Information 

1.1.1 RF General Information 

RF General Information 

Frequency Range 
(MHz) 

IEEE Std. 802.11 
Protocol 

Ch. Frequency 
(MHz) 

Channel Number 
RF Output Power 

(dBm) 

2400-2483.5 b 2412-2462 1-11 [11] 23.64 

2400-2483.5 g 2412-2462 1-11 [11] 27.50 

2400-2483.5 n (HT20) 2412-2462 1-11 [11] 26.11 

2400-2483.5 n (HT40) 2422-2452 3-9 [7] 26.05 

Note 1: IEEE Std. 802.11-2007 modulation consists of IEEE Std. 802.11g-2003 and IEEE Std. 802.11b-1999.
Note 2: IEEE Std. 802.11n-2009 modulation consists of HT20 and HT40 (HT: High Throughput). Then EUT 

support HT20 and HT40. 
Note 3: RF output power specifies that Maximum Peak Conducted Output Power. 

 

Transmitter Chains & Receiver Chains Information 

IEEE Std. 
802.11 

Protocol 

Number of 
Transmit 

Chains (NTX) 

Number of 
Receive Chains 

(NRX) 

Correlation 
Signals with 
Multiple NTX 

99% Emission 
Bandwidth 

(MHz) 
Co-location 

b 2 2 Correlated 14.33 Yes 

g 2 2 Correlated 16.51 Yes 

n (HT20) 2 2 Uncorrelated 17.61 Yes 

n (HT40) 2 2 Uncorrelated 36.14 Yes 

Note 1: Co-location, Co-location is generally defined as simultaneously transmitting (co-transmitting) 
antennas within 20 cm of each other. (i.e., EUT has simultaneously co-transmitting that operating 
2.4GHz and 5GHz.) 
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1.1.2 Antenna Information 

Antenna Category 

 Equipment placed on the market without antennas 

 Integral antenna (antenna permanently attached) 

  Temporary RF connector provided 

 

 No temporary RF connector provided 
Transmit chains bypass antenna and soldered temporary RF connector provided for connected 
measurement. In case of conducted measurements the transmitter shall be connected to the 
measuring equipment via a suitable attenuator and correct for all losses in the RF path. 

 External antenna (dedicated antennas) 

  Single power level with corresponding antenna(s). Power Level (PL): 1 

  Multiple power level and corresponding antenna(s). Power Level (PL): 1~2 

  No RF connector provided 

 

  Transmit chains bypass antenna and soldered temporary RF connector provided for
connected measurement. In case of conducted measurements the transmitter shall be 
connected to the measuring equipment via a suitable attenuator and correct for all losses in 
the RF path. 

  RF connector provided 

   Unique antenna connector. (e.g., MMCX, U.FL, IPX, and RP-SMA, RP-N type…) 

   Standard antenna connector. (e.g., SMA, N, BNC, and TNC type…) 

 

Antenna General Information 

Antenna Port (Total 2 Port) 2(TX/RX)  

Maximum RF Output Power Level (PL) 1 

Transmit Chains Power Distribution  symmetrical distribution  asymmetrical distribution 

Ant. 
No. 

PL 

Ant. Port 
[Ant No. X 

connect to 

Ant. Port Y] 

Ant. Cat. Ant. Type GANT (dBi) 
DG (dBi) 
[correlated] 

NTX = 1 

DG (dBi)
[uncorrelated] 

NTX = 2

1 
1 1 Internal Dipole 1.89 

4.9 1.89 
1 2 Internal Dipole 1.89 

Note 1: For all transmitter outputs with equal antenna gains, directional gain is to be computed as follows: 
Any transmit signals are correlated, Directional Gain (DG) = GANT + 10 log(N) dBi 
All transmit signals are completely uncorrelated, Directional Gain (DG)= GANT  

Note 2: For all transmitter outputs with unequal antenna gains, directional gain is to be computed as follows:
Any transmit signals are correlated, Directional Gain (DG) = 
10 log[(10G1/20 + 10G2/20 + … + 10GN/20)2 /N] dBi 
All transmit signals are completely uncorrelated, Directional Gain (DG) = 
10 log[(10G1/10 + 10G2/10 + … + 10GN/10)/N] dBi 
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1.1.3 Type of EUT 

Identify EUT 

EUT Serial Number N/A 

Presentation of Equipment  Production ; Pre-Production ;  Prototype 

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:  

 

1.1.4 Test Signal Duty Cycle 

Operated Mode for Worst Duty Cycle 

 Operated normally mode for worst duty cycle 

 Operated test mode for worst duty cycle 

Test Signal Duty Cycle (x) Power Duty Factor [dB] – 
(10 log 1/x) 

Voltage Duty Factor [dB] – 
(20 log 1/x) 

 100% - IEEE 802.11b 0 0 

 100% - IEEE 802.11g 0 0 

 100% - IEEE 802.11n (HT20) 0 0 

 100% - IEEE 802.11n (HT40) 0 0 

 

1.1.5 EUT Operational Condition 

Supply Voltage  AC mains DC   

Type of DC Source  Internal DC supply External DC adapter  Battery 
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1.2 Accessories 

Accessories Information 

AC Adapter 
Brand Name APD Model Name DA-48P12 

Power Rating I/P: 100-240V ̡50-60Hz̡1.2AMax ; O/P: 12V 4A 
Note: Regarding to more detail and other information, please refer to user manual. 

1.3 Support Equipment 

Accessories 

No. Equipment Brand Name Model Name Serial No. 

1 AC Adapter APD DA-48P12 - 

 

Support Equipment - Conducted Emissions 

No. Equipment Brand Name Model Name Serial No. 

1 USB Flash 1 TDK 16G N/A 

2 USB Flash 2 LITEON 2G N/A 

3 Notebook DELL E5520 DoC 

4 iPod Apple A1199 DoC 

5 USB Mouse Microsoft 1113 DoC 

6 
Notebook 

(Remote Workstation) 
DELL VOSTRO 3350 DoC 

7 
POE 

(Remote Workstation) 
D-Link DWL-P200 DoC 

 

Support Equipment - Radiated Emissions 

No. Equipment Brand Name Model Name Serial No. 

1 USB Flash 1 TDK 16G N/A 

2 USB Flash 2 LITEON 2G N/A 

3 Notebook DELL E5520 DoC 

4 USB Mouse Microsoft 1113 DoC 

5 iPod Apple A1199 DoC 

6 
Notebook 

(Remote Workstation) 
DELL E5520 DOC 

7 
POE 

(Remote Workstation) 
D-Link DWL-P200 DoC 
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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, 6dB 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 ± 2.54 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 

Power Level 1 

IEEE 802.11 
Protocol 

Number of 
Transmit 

Chains (NTX) 

Data Rate / 
MCS 

Worst Data 
Rate / MCS

Worst 
Modulation 

Mode 

RF Output 
Power (dBm) 

Power 
Spectral 
Density 

(dBm/3kHz)

b 2 1-11 Mbps 1 Mbps 11B-20M 23.64 -5.99 

g 2 6-54 Mbps 6Mbps 11G-20M 27.50 -10.65 

n (HT20) 2 MCS 0-15 MCS 8 11N2.4G-20M 26.11 -12.20 

n (HT40) 2 MCS 0-15 MCS 8 11N2.4G-40M 26.05 -14.03 

Note 1: IEEE Std. 802.11-2007 modulation consists of IEEE Std. 802.11g-2003 and IEEE Std. 802.11b-1999.
Note 2: IEEE Std. 802.11n-2009 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 3: Modulation modes consist of 11B-20M, 11G-20M, 11N2.4G-20M, 11N2.4G-40M: 

11B: IEEE 802.11b, 11G: IEEE 802.11g, 11N2.4G: IEEE 802.11n (2.4GHz Band) 
20M/40M: Channel Bandwidth 20MHz/40MHz 

Note 4: RF output power specifies that Maximum Peak Conducted Output Power. 

 

2.2 Test Channel Frequencies Configuration 

Test Channel Frequencies Configuration 

IEEE 802.11 
Protocol 

Worst Modulation Mode 
Test Channel Frequencies 

(MHz) –  
FX (Frequencies Abbreviations)

b 11B-20M 2412-(F1), 2437-(F2), 2462-(F3)

g 11G-20M 2412-(F1), 2437-(F2), 2462-(F3)

n (HT20) 11N2.4G-20M 2412-(F1), 2437-(F2), 2462-(F3)

n (HT40) 11N2.4G-40M 2422-(F4), 2437-(F5), 2452-(F6)

Note 1: Modulation modes consist of 11B-20M, 11G-20M, 11N2.4G-20M, 11N2.4G-40M: 
11B: IEEE 802.11b, 11G: IEEE 802.11g, 11N2.4G: IEEE 802.11n (2.4GHz Band) 
20M/40M: Channel Bandwidth 20M/40M 
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2.3 The Worst Case Power Setting Parameter 

The Worst Case Power Setting Parameter 

Power Level 1 

Test Software Version RT 3x9x QA_ 1.5.6.8 

Worst 
Modulation 

Mode 

Number of 
Transmit 

Chains (NTX) 

Frequency 
(MHz) 

Power Setting
Worst Data 
Rate / MCS 

RF Output  
Power (dBm)

11B-20M 2 2412 16,16 1 Mbps 21.23 

11B-20M 2 2442 1F,1F 1 Mbps 23.64 

11B-20M 2 2472 19,19 1 Mbps 20.28 

11G-20M 2 2412 13,13 6 Mbps 21.05 

11G-20M 2 2442 1F,1F 6 Mbps 27.50 

11G-20M 2 2472 12,12 6 Mbps 20.05 

11N2.4G-20M 2 2412 13,13 MCS 8 20.92 

11N2.4G-20M 2 2442 1F,1F MCS 8 26.11 

11N2.4G-20M 2 2472 13,13 MCS 8 19.69 

11N2.4G-40M 2 2422 10,10 MCS 8 17.76 

11N2.4G-40M 2 2437 1F,1F MCS 8 26.05 

11N2.4G-40M 2 2452 10,10 MCS 8 17.92 

Note 1: Modulation modes consist of 11B-20M, 11G-20M, 11N2.4G-20M, 11N2.4G-40M: 
11B: IEEE 802.11b, 11G: IEEE 802.11g, 11N2.4G: IEEE 802.11n (2.4GHz Band) 
20M/40M: Channel Bandwidth 20MHz/40MHz 

Note 2: RF output power specifies that Maximum Peak Conducted Output Power. 
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2.4 The Worst Case Measurement Configuration 

The Worst Case Mode for Following Conformance Tests 

Tests Item AC power-line conducted emissions 

Condition AC power-line conducted measurement for line and neutral 

Operating 
Mode 

Operating Mode Description 
Worst Modulation 

Mode 
Test 
Freq. 

Power 
Level 

1 Normal TX + Adapter Mode 11N2.4G-20M F2 1 

2 Normal TX + POE Mode 11N2.4G-20M F5 1 

For operating mode 1 is the worst case and it was record in this test report. 

 

The Worst Case Mode for Following Conformance Tests 

Tests Item RF Output Power 
Power Spectral Density 
6 dB Bandwidth 

Test Condition Conducted measurement at transmit chains 

Worst Modulation 
Mode 

Number of 
Transmit Chains 

(NTX) 

Worst Data Rate / 
MCS 

Test Frequency  Power Level 

11B-20M 2 1 Mbps F1, F2, F3 1 

11G-20M 2 6Mbps F1, F2, F3 1 

11N2.4G-20M 2 MCS 8 F1, F2, F3 1 

11N2.4G-40M 2 MCS 8 F4, F5, F6 1 

 

The Worst Case Mode for Following Conformance Tests 

Tests Item Transmitter Radiated Bandedge Emissions 

Test Condition Radiated measurement 

Worst Modulation 
Mode 

Number of 
Transmit Chains 

(NTX) 

Worst Data Rate / 
MCS 

Test Frequency  Power Level 

11B-20M 2 1 Mbps F1, F3 1 

11G-20M 2 6Mbps F1, F3 1 

11N2.4G-20M 2 MCS 8 F1, F3 1 

11N2.4G-40M 2 MCS 8 F4, F6 1 
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The Worst Case Mode for Following Conformance Tests 

Tests Item Transmitter Radiated Unwanted Emissions 

Test Condition Radiated measurement 

User Position 

 EUT will be placed in fixed position. 

 EUT will be placed in mobile position and operating multiple positions. EUT shall be 
performed two or three orthogonal planes. 

 EUT will be a hand-held or body-worn battery-powered devices and operating 
multiple positions. EUT shall be performed two or three orthogonal planes. 

Operating 
Mode < 1GHz 

 1. Normal TX + Adapter Mode 

 2. Normal TX + POE Mode 

Worst 
Modulation 

Mode 

Number of 
Transmit 

Chains (NTX) 

Worst Data 
Rate / MCS

Test 
Frequency 

Power Level Ant No. 

Worst 
Orthogonal 
Planes of 

EUT 

11B-20M 2 1 Mbps F1, F2, F3 1 1,2 X Plane 

11G-20M 2 6Mbps F1, F2, F3 1 1,2 X Plane 

11N2.4G-20M 2 MCS 8 F1, F2, F3 1 1,2 X Plane 

11N2.4G-40M 2 MCS 8 F4, F5 1 1,2 X Plane 

Orthogonal 
Planes of EUT 

X Plane Y Plane Z Plane 

 
 

For operating mode 1 is the worst case and it was record in this test report. 
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2.5 Test Setup Diagram 

Test Setup Diagram – AC Line Conducted Emission Test 

Operating Mode 1 Normal TX + Adapter Mode 

Adapter
120 Vac / 60 Hz

iPod
USB Mouse

Notebook

Notebook

EUT

Adapter
120 Vac / 60 HzFloating x2

USB Flash x2 RJ45
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Test Setup Diagram - Radiated Test (Below 1GHz) 

Operating Mode 1 Normal TX + Adapter Mode 

Adapter
120 Vac / 60 Hz

iPod
USB Mouse

Notebook

Notebook

EUT

Adapter
120 Vac / 60 Hz

Load

Floating x2

USB Flash x2

Test Setup Diagram - Radiated Test (above 1GHz) 

Operating Mode 1 Normal TX + Adapter Mode 

Adapter
120 Vac / 60 Hz

Notebook

EUT

Adapter
120 Vac / 60 Hz
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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 

Modulation Mode 11N2.4G-20M Test Freq. (FX) F2 

Operating Mode 1 Power Phase Neutral 

Operating Function Normal TX + Adapter Mode 

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

Modulation Mode 11N2.4G-20M Test Freq. (FX) F2 

Operating Mode 1 Power Phase Line 

Operating Function Normal TX + Adapter Mode 

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

 


















































































































