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VERIFICATION OF COMPLIANCE 
 
Applicant: Shenzhen Bilian Electronic Co., Ltd. 

Building B1, Zhongxing Industrial Zone, Juling Jutang Community, 
Guanlan street, Bao'an, Shenzhen China 

Manufacturer: Shenzhen Bilian Electronic Co., Ltd. 
Building B1, Zhongxing Industrial Zone, Juling Jutang Community, 
Guanlan street, Bao'an, Shenzhen China 

Product Description: 750Mbps Wireless Dual Band 11AC Router 

Model Number: BL-WDR3750 

Trade Mark: LB-LINK 

Date of Test: January 23, 2015 to March 24, 2015 

We hereby certify that: 

The above equipment was tested by DONGGUAN EMTEK CO., LTD. The test data, 
data evaluation, test procedures, and equipment configurations shown in this report 
were made in accordance with the procedures given in ANSI C63.4 (2014) and  
ANSI C63.10 (2013) and the energy emitted by the sample EUT tested as 
described in this report is in compliance with conducted and radiated emission 
limits of FCC Rules Part 15.247(2014). 
 

 
 
 

  Approved By 
 
 
 
 
 
 
 
 
                                  
 

   Sam Lv / Q.A. Manager 
   DONGGUAN EMTEK CO., LTD. 
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1. General Information 

1.1 Product Description  
 

Characteristics Description 

Modulation 
802.11b: DSSS(DBPSK/DQPSK/CCK) 
802.11g/n: OFDM(BPSK/QPSK/16QAM/64QAM) 
802.11ac:OFDM(BPSK/QPSK/16QAM/64QAM/256QAM) 

Operating Frequency 
Range 

2412-2462MHz for 802.11b/g/n(HT20)  
2422-2452MHz for 802.11n(HT40) 
5745-5825MHz for 802.11a/n/ac 

Number of Channels 

For 2.4GHz Band:  
11 for 20MHz bandwidth; 7 for 40MHz bandwidth 
For 5GHz Band:  
5 for 20MHz bandwidth; 2 for 40MHz bandwidth; 
1 for 80MHz bandwidth 

Transmit Power Max 

For 2.4GHz Band:  
802.11b: 17.42dBm(0.055208W) 
802.11g: 14.59dBm (0.028774W) 
802.11n(HT20): 12.62dBm(0.018281W) 
802.11n(HT40): 11.85dBm (0.015311W) 
For 5GHz Band:  
802.11a: 13.59dBm(0.022856W) 
802.11n(HT20): 11.45dBm(0.013964W) 
802.11n(HT40): 10.42dBm(0.011015W) 
802.11ac(HT20): 9.03dBm(0.007998W) 
802.11ac(HT40): 8.42dBm(0.006850W) 
802.11ac(HT80): 5.73dBm(0.003741W) 

Antenna Port Ant0(TX2.4G); Ant1(TX2.4G); Ant2(TX5G); Ant3; Ant4 

Antenna Gain 5.0dBi ( for per antenna port Max)  
8.01dBi for MIMO(Ant0+Ant1 Directional Gain) 

Power Supply for 
Adapter 

Model: JY-12100   
Input: AC 100-240V~50/60Hz 0.5A 
Output:DC 12V 1A 

 

Note: for more details, please refer to the User’s manual of the EUT. 
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 EUT 

 
2. System Test Configuration 

2.1 EUT Configuration 
 

The EUT configuration for testing is installed on RF field strength measurement to 
meet the Commissions requirement and operating in a manner which intends to 
maximize its emission characteristics in a continuous normal application. 

2.2 EUT Exercise  
 

The Transmitter was operated in the normal operating mode. The TX frequency was 
fixed which was for the purpose of the measurements. 

2.3 Test Procedure 
            

2.3.1 Conducted Emissions  

      The EUT is a placed on as turn table which is 0.8 m above ground plane. 
According to the requirements in Section 13.1.4.1 of ANSI C63.10-2013
Conducted emissions from the EUT measured in the frequency range between 
0.15 MHz and 30 MHz using CISPR Quasi-Peak and average detector mode. 
 

2.3.2 Radiated Emissions  

The EUT is a placed on as turn table which is 0.8 m above ground plane. The 
turn table shall rotate 360 degrees to determine the position of maximum 
emission level. EUT is set 3m away from the receiving antenna which varied 
from 1m to 4m to find out the highest emission. And also, each emission was to 
be maximized by changing the polarization of receiving antenna both horizontal 
and vertical. In order to find out the max. Emission, the relative positions of this 
hand-held transmitter (EUT) was rotated through three orthogonal axes 
according to the requirements in Section 13.1.4.1 of ANSI C63.4-2014. 

2.4 Configuration of Tested System 
 

Fig. 2-1 Configuration of Tested System 
 
 
 

Table 2-1 Equipment Used in Tested System 
 

Item Equipment Trademark Model No. FCC ID Note

1. 
750Mbps Wireless 
Dual Band 11AC 

Router 
LB-LINK BL-WDR3750 S8J-WDR3750 EUT

 
Note:  
(1) Unless otherwise denoted as EUT in『Remark』column, device(s) used in tested 

system is a support equipment. 

AC Mains 
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3. Description of Test Modes 
 
For 2.4G Band:  
There are two bandwidth systems. 
For 20MHz bandwidth systems, use Channel 1-Channel 11. 
For 40MHz band width systems, use Channel 3-Channel 9. 
 

Frequency Band Channel Frequency 
(MHz) Channel Frequency 

(MHz) 

2400-2483.5MHz 

1 2412 7 2442 
2 2417 8 2447 
3 2422 9 2452 
4 2427 10 2457 
5 2432 11 2462 
6 2437   

 
For 5G Band:  
There are three bandwidth systems. 
For 20MHz bandwidth systems, use Channel 149, 153, 157, 161, 165 
For 40MHz band width systems, use Channel 151, 159 
For 40MHz band width systems, use Channel 157 
 

Frequency Band Channel Frequency 
(MHz) Channel Frequency 

(MHz) 
5725-5850MHz 

Band 4 
149 5745 157 5785 
151 5755 159 5795 
153 5765 161 5805 
155 5775 165 5825 

 
Test Frequency and Channel for 802.11 b/g/n (HT20): 

Lowest Frequency  Middle Frequency  Highest Frequency 

Channel Frequency 
(MHz) Channel Frequency 

(MHz) Channel Frequency 
(MHz) 

1 2412 6 2437 11 2462 
 
Test Frequency and channel for 802.11 n (HT40): 

Lowest Frequency  Middle Frequency  Highest Frequency 

Channel Frequency 
(MHz) Channel Frequency 

(MHz) Channel Frequency 
(MHz) 

3 2422 6 2437 9 2452 
 
Test Frequency and channel for5725-5850MHz Band 4: 

Lowest Frequency  Middle Frequency  Highest Frequency 

Channel Frequency 
(MHz) Channel Frequency 

(MHz) Channel Frequency 
(MHz) 

149 5745 157 5785 165 5825 
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4. Summary of Test Results 
 
 

FCC Rules Description Of Test Result 
§15.247(a)(2) 6dB bandwidth Pass 
§15.247(b)(3) Max Peak output Power test Pass 
§15.247(e) Power density Pass 
§15.247(d) Band edge test Pass 

§15.207 AC Power Conducted 
Emission Pass 

§15.247(d), §15.209 Radiated Emission Pass 
§15.247(d) Antenna Port Emission Pass 
§15.247(b)&§15.203 Antenna Application Pass 

 
RELATED SUBMITTAL(S) / GRANT(S): 
 
This submittal(s) (test report) is intended for FCC ID: S8J-WDR3750 filing to comply with 
Section 15.247 of the FCC Part 15, Subpart C Rules. 
The system is compliance with Subpart B is authorized under a DOC procedure 
 
5. Test Methodology 
 
According to its specifications, the EUT must comply with the requirements of the following 
standards: 
FCC 47 CFR Part 2, Subpart J 
FCC 47 CFR Part 15, Subpart C 
FCC KDB 558074 D01 DTS Meas Guidance v03r02 
FCC KDB 662911 D01 Multiple Transmitter Output v01 
FCC KDB 662911 D02 MIMO With Cross Polarized Antenna V01 
 
6. Test Facility 
 

Site Description   
   
EMC   Lab : Accredited by FCC,June 18, 2014 

The Certificate Number is 247565 
 
Accredited by Industry Canada, February 19, 2014 
The Certificate Number is 9444A 

   
Name of Firm : DONGGUAN EMTEK CO., LTD. 
Site Location : No.281, Guantai Road, Nancheng District, 

Dongguan, Guangdong, China 
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7. TEST SYSTEM UNCERTAINTY 

The following measurement uncertainty levels have been estimated for tests performed on the 
apparatus: 

Parameter Uncertainty 
Radio Frequency ±1x10^-5 
Maximum Peak Output Power Test ±1.0dB 
Conducted Emissions Test ±2.0dB 
Radiated Emission Test ±2.0dB 
Power Density ±2.0dB 
Occupied Bandwidth Test ±1.0dB 
Band Edge Test ±3dB 
All emission, radiated ±3dB 
Antenna Port Emission ±3dB 
Temperature ±0.5℃ 
Humidity ±3% 

 
Measurement Uncertainty for a level of Confidence of 95% 
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L.I.S.N EUT 

8. Conducted Emissions Test   

8.1 Measurement Procedure 
 

1. The EUT was placed on a table which is 0.8m above ground plane.  
2. Maximum procedure was performed on the six highest emissions to ensure 

EUT compliance. 
3. Repeat above procedures until all frequency measured were complete. 

8.2 Test SET-UP (Block Diagram of Configuration) 
 
 
 

 
  

 
      

8.3 Measurement Equipment Used 
 

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1. Test Receiver Rohde&Schwarz ESCS30 100018 May 16, 2014 1 Year 
2. L.I.S.N. Rohde&Schwarz ENV216 100017 May 16, 2014 1Year 

3. RF Switching 
Unit CDS RSU-M2 38401 May 16, 2014 1Year 

 
 

8.4 Conducted Emission Limit 
 

 Conducted Emission  
 Frequency(MHz) Quasi-peak Average 
 0.15-0.5 66-56 56-46 
 0.5-5.0 56 46 
 5.0-30.0 60 50 
 Note: 1. The lower limit shall apply at the transition frequencies 
 2. The limit decreases in line with the logarithm of the frequency in the range 

of 0.15 to 0.50MHz. 

8.5 Measurement Result 
 
Please refer to following pages. 

 

AC Mains 

Test Receiver 
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9. Radiated Emission Test  

9.1 Measurement Procedure 
 

1.  The EUT was placed on a turn table which is 0.8m above ground plane. 
2.  Maximum procedure was performed on the six highest emissions to ensure EUT 
compliance. 
3.  And also, each emission was to be maximized by changing the polarization of 

receiving antenna both horizontal and vertical. 
4.  Repeat above procedures until all frequency measured was complete. 
 

When spectrum scanned from 30MHz to 1GHz setting resolution bandwidth 
120KHz and video bandwidth 300KHz: 

 
EMI Test Receiver Setting 
Attenuation Auto 
RB 120KHz 
VB 300KHz 
Detector QP 
Trace Max hold 

 
When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video 
bandwidth 3MHz: 

 
EMI Test Receiver Setting 
Attenuation Auto 
RB 1MHz 
VB 3MHz 
Detector Peak 
Trace Max hold 

 
When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video 
bandwidth 10Hz: 

 
EMI Test Receiver Setting 
Attenuation Auto 
RB 1MHz 
VB 10Hz 
Detector Peak 
Trace Max hold 
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9.2 Test SET-UP (Block Diagram of Configuration) 
 

(A) Radiated Emission Test Set-Up, Frequency Below 30MHz 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

(B) Radiated Emission Test Set-Up, Frequency Below 1000MHz 
 
  
  
  
  
  
  
  
 
  
  
 
     
 

1m to 4m 

Test 
 Receiver 

EUT

 3m

0.8m

Turntable 

Coaxial Cable Ground Plane 

Test 
 Receiver

EUT 
 3mTurntable 

Coaxial Cable Ground Plane 

0.8 m
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(C) Radiated Emission Test Set-Up, Frequency above 1000MHz 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

9.3 Measurement Equipment Used 
  

EQUIPMENT 
TYPE 

MFR MODEL 
NUMBER 

SERIAL 
NUMBER 

LAST 
CAL. 

CAL DUE.

Spectrum Analyzer Rohde & Schwarz FSV30 1321.3008K 05/16/2014 05/15/2015
Spectrum Analyzer HP E4407B 839840481 05/16/2014 05/15/2015
EMI Test Receiver Rohde & Schwarz ESU 1302.6005.26 05/16/2014 05/15/2015

Pre-Amplifier HP 8447D 2944A07999 05/16/2014 05/15/2015
Bilog Antenna Schwarzbeck VULB9163 142 05/19/2014 05/18/2015
Loop Antenna Schwarzbeck FMZB 1519 012 05/19/2014 05/18/2015
Horn Antenna Schwarzbeck BBHA 9170 BBHA9170399 05/19/2014 05/18/2015
Horn Antenna Schwarzbeck BBHA9120D D143 05/19/2014 05/18/2015

Spectrum Analyzer Agilent E4446A US44300399 05/16/2014 05/15/2015
 

9.4 Radiated Emission Limit 
The emissions from an intentional radiator shall not exceed the field strength levels 
specified in the following table15.209(a): 
 

  
 
 
 
 
 
 
 
 
 
 
 

3m 

EUT 

0.8m

Turntable 4m

1m Test 
ReceiverAmplifier
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Restricted bands of operation 
 

 
 

Remark
: 

1. Emission level in dBuV/m=20 log (uV/m) 
2. Measurement was performed at an antenna to the closed point of EUT 
distance of meters. 
3. Only spurious frequency is permitted to locate within the Restricted Bands 
specified in provision of ξ 15.205, and the emissions located in restricted 
bands also comply with 15.209 limit. 
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9.5 Measurement Result  
     

 Below 30MHz: 
All the modulation modes were tested the data of the test mode are recorded in the 
following pages. 

 
Operation Mode: TX Mode Test Date :   March 08, 2015 
Frequency Range: 9KHz~30MHz Temperature : 28℃ 
Test Result: PASS Humidity : 60 % 
Measured Distance: 3m Test By: Andy  

Freq. Ant.Pol. Emission Level Limit 3m Over 
(MHz) H/V (dBuV/m) (dBuV/m) (dB) 

-- -- -- -- --   
   Note: the amplitude of spurious emission that is attenuated by more than 20dB below 

the permissible limit has no need to be reported. 
Distance extrapolation factor =40log(Specific distance/ test distance)( dB); 
Limit line=Specific limits(dBuV) + distance extrapolation factor. 

 
 
Below 1000MHz: 
 
All the modulation modes were tested the data of the worst mode (ANT0: TX 802.11b) 
are recorded in the following pages and the others modulation methods do not exceed 
the limits. 

 
 Please refer to the following test plots:  
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Above 1000MHz: 
 
 

Operation Mode: 802.11b  Lowest Test Date :  March 08, 2015 
  
 

Freq. Ant. Pol.
(MHz) H/V PK AV PK AV PK AV
4824 V 65.03 45.72 74 54 -8.97 -8.28
7236 V 64.18 44.05 74 54 -9.82 -9.95
9648 V 63.59 43.19 74 54 -10.41 -10.81
12060 V 62.04 42.95 74 54 -11.96 -11.05
14472 V 61.82 41.75 74 54 -12.18 -12.25
16884 V 60.89 40.22 74 54 -13.11 -13.78
4824 H 66.78 45.12 74 54 -7.22 -8.88
7236 H 65.19 44.03 74 54 -8.81 -9.97
9648 H 64.07 43.92 74 54 -9.93 -10.08
12060 H 63.85 42.71 74 54 -10.15 -11.29
14472 H 62.79 41.09 74 54 -11.21 -12.91
16884 H 60.57 40.78 74 54 -13.43 -13.22

Emission Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)

 
 
 

Operation Mode: 802.11b  Middle Test Date :  March 08, 2015 
  
 

Freq. Ant. Pol.
(MHz) H/V PK AV PK AV PK AV
4874 V 66.33 45.72 74 54 -7.67 -8.28
7311 V 65.71 44.15 74 54 -8.29 -9.85
9688 V 64.19 43.95 74 54 -9.81 -10.05
12185 V 63.85 42.85 74 54 -10.15 -11.15
14622 V 62.79 41.62 74 54 -11.21 -12.38
17059 V 60.59 40.72 74 54 -13.41 -13.28
4874 H 65.12 46.13 74 54 -8.88 -7.87
7311 H 65.78 45.95 74 54 -8.22 -8.05
9688 H 64.96 44.13 74 54 -9.04 -9.87
12185 H 63.01 43.05 74 54 -10.99 -10.95
14622 H 62.74 42.56 74 54 -11.26 -11.44
17059 H 61.95 41.79 74 54 -12.05 -12.21

Emission Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
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Operation Mode: 802.11b  Highest    Test Date :  March 08, 2015 
 

Freq. Ant. Pol.
(MHz) H/V PK AV PK AV PK AV
4924 V 63.55 45.72 74 54 -10.45 -8.28
7386 V 62.74 44.15 74 54 -11.26 -9.85
9848 V 61.05 43.92 74 54 -12.95 -10.08
12310 V 60.89 42.05 74 54 -13.11 -11.95
14772 V 59.74 41.72 74 54 -14.26 -12.28
17234 V 58.23 40.36 74 54 -15.77 -13.64
4924 H 65.78 46.85 74 54 -8.22 -7.15
7386 H 64.35 45.72 74 54 -9.65 -8.28
9848 H 63.92 44.72 74 54 -10.08 -9.28
12310 H 62.45 43.19 74 54 -11.55 -10.81
14772 H 61.04 42.08 74 54 -12.96 -11.92
17234 H 60.59 40.94 74 54 -13.41 -13.06

Emission Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)

 
   

All emissions not reported were more than 20dB below the specified limit or in 
the noise floor. 
 

 
Note:   (1) All Readings are Peak Value and AV. 

           (2) Emission Level= Reading Level+Probe Factor +Cable Loss. 
           (3) Data of measurement within this frequency range shown “ – ” in the table 

above means the reading of emissions are attenuated more than 20Db 
below the permissible limits or the field strength is too small to be 
measured. 
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10. 6dB Bandwidth Test 

10.1 Measurement Procedure 
 

The EUT was operating in IEEE 802.11b, 802.11g, 802.11n(HT20), 802.11n(HT40) mode 
or could be controlled its channel. Printed out the test result from the spectrum by hard 
copy function. 
 
1. Set resolution bandwidth (RBW) = 100 kHz.   
2. Set the video bandwidth (VBW) ≥ 3 x RBW.  
3. Detector = Peak.  
4. Trace mode = max hold.  
5. Sweep = auto couple.  
6. Allow the trace to stabilize. 
7. Measure the maximum width of the emission that is constrained by the frequencies 
associated with the two outermost amplitude points (upper and lower frequency) that 
are attenuated by 6 dB relative to the maximum level measured in the fundamental 
emission. 

10.2 Test SET-UP (Block Diagram of Configuration) 
 
 
 
 

10.3 Measurement Equipment Used 
 

 
EQUIPMENT 

TYPE 
MFR MODEL 

NUMBER 
SERIAL 

NUMBER 
LAST 
CAL. 

CAL DUE.

Spectrum Analyzer Rohde & Schwarz FSV30 1321.3008K 05/16/2014 05/15/2015
Coaxial Cable CDS 79254 46107086 05/16/2014 05/15/2015

10.4 Measurement Results 
   

6 Bandwidth Test Data Chart: 
 

Spectrum Detector: PK Test Date :   March 08, 2015 
Test By: Andy  Temperature : 28℃ 
Humidity : 60%   

 
  Refer to attached data chart. 
 
 
 
 
 

EUT Spectrum Analyzer 
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For 2.4GHz Band:  
 

IEEE 802.11b SISO Ant0 
Channel 

frequency (MHz) 
Measurement level 

(KHz) 
Required Limit 

(KHz) Result 

2412 10050 >500 
Pass 2437 9071 >500 

2462 9191 >500 
 

IEEE 802.11b SISO Ant1 
Channel 

frequency (MHz) 
Measurement level 

(KHz) 
Required Limit 

(KHz) Result 

2412 9071 >500 
Pass 2437 9271 >500 

2462 10050 >500 
 

IEEE 802.11g SISO Ant0 
Channel 

frequency (MHz) 
Measurement level 

(KHz) 
Required Limit 

(KHz) Result 

2412 16464 >500 
Pass 2437 16484 >500 

2462 16344 >500 
 

IEEE 802.11g SISO Ant1 
Channel 

frequency (MHz) 
Measurement level 

(KHz) 
Required Limit 

(KHz) Result 

2412 16304 >500 
Pass 2437 16464 >500 

2462 16444 >500 
 

IEEE 802.11n(HT20) MIMO 
Channel 

frequency 
(MHz) 

Measurement level 
(KHz) Required Limit 

(KHz) Result 
Ant0 Ant1 

2412 17584 17622 >500 
Pass 2437 17582 17582 >500 

2462 17622 17043 >500 
 

IEEE 802.11n (HT40) MIMO 
Channel 

frequency 
(MHz) 

Measurement level 
(KHz) Required Limit 

(KHz) Result 
Ant0 Ant1 

2422 36004 36004 >500 
Pass 2437 36364 36004 >500 

2452 36364 35764 >500 
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For 5GHz Band: 

 
IEEE 802.11a 

Channel 
frequency (MHz) 

Measurement level 
(KHz) 

Required Limit 
(KHz) Result 

5745 10030 >500 
Pass 5785 9750 >500 

5825 9790 >500 
 

 
IEEE 802.11n(HT20) 

Channel 
frequency (MHz) 

Measurement level 
(KHz) 

Required Limit 
(KHz) Result 

5745 16903 >500 
Pass 5785 17003 >500 

5825 17243 >500 
 

 
IEEE 802.11n(HT40)  

Channel 
frequency (MHz) 

Measurement level 
(KHz) 

Required Limit 
(KHz) Result 

5755 35604 >500 Pass 5795 35485 >500 
 

 
IEEE 802.11ac(HT20) 

Channel 
frequency (MHz) 

Measurement level 
(KHz) 

Required Limit 
(KHz) Result 

5745 16304 >500 
Pass 5785 16324 >500 

5825 16324 >500 
 

 
IEEE 802.11ac(HT40) 

Channel 
frequency (MHz) 

Measurement level 
(KHz) 

Required Limit 
(KHz) Result 

5755 35604 >500 Pass 5795 35884 >500 
 

 
IEEE 802.11ac(HT80) 

Channel 
frequency (MHz) 

Measurement level 
(KHz) 

Required Limit 
(KHz) Result 

5785 75205 >500 Pass 
 

Note: All the test values were listed in the report. 
     For plots, only the channels with worst result was shown. 
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6dB Bandwidth Plot on Configuration IEEE 802.11b/2437MHz(Ant0) 
 

 
 

6dB Bandwidth Plot on Configuration IEEE 802.11b/2462MHz(Ant0) 
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6dB Bandwidth Plot on Configuration IEEE 802.11b/2412MHz(Ant1) 
 

 
 

6dB Bandwidth Plot on Configuration IEEE 802.11b/2437MHz(Ant1) 
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6dB Bandwidth Plot on Configuration IEEE 802.11n(HT20) MIMO /2462MHz 
 

 
 

6dB Bandwidth Plot on Configuration IEEE 802.11n(HT40)/2412MHz 
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6dB Bandwidth Plot on Configuration IEEE 802.11a/5785MHz 
 

 
 

6dB Bandwidth Plot on Configuration IEEE 802.11n(HT20)/5745MHz 
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6dB Bandwidth Plot on Configuration IEEE 802.11n(HT40)/5795MHz 
 

 
 

6dB Bandwidth Plot on Configuration IEEE 802.11ac(HT20)/5745MHz 
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6dB Bandwidth Plot on Configuration IEEE 802.11ac(HT40)/5755MHz 

 

 
 

6dB Bandwidth Plot on Configuration IEEE 802.11ac(HT80)/5785MHz 
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11. Maximum Peak Output Power Test 

11.1 Measurement Procedure 
 

1. The testing follows the Measurement Procedure of FCC KDB No. 558074 DTS D01 
Meas. Guidance v03r02. 

2. The RF output of EUT was connected to the power meter by RF cable and attenuator. 
The path loss was compensated to the results for each measurement. 

3. Set to the maximum power setting and enable the EUT transmit continuously. 
4. Measure the conducted output power and record the results in the test report. 

 

11.2 Test SET-UP (Block Diagram of Configuration) 
 
 
                           10dB ATTENUATION 
 

11.3 Measurement Equipment Used 
 

EQUIPMENT 
TYPE 

MODEL 
NUMBER 

SERIAL 
NUMBER 

LAST CAL. CAL DUE. 

Power meter ML2495A 0824006 05/16/2014 05/15/2015 
Power sensor MA2411B 0738172 05/16/2014 05/15/2015 

11.4 Peak Power output limit 
 
For systems using digital modulation in the 2400-2483.5MHz and 5725-5850MHz, the 
limit for peak output power is 30dBm. If transmiting Antenna of directional gain greater 
than 6dBi are used the peak output from the intentional radiator shall be reduced 
below the above stated value by the amout in dB that the directional gain of the 
Antenna exceeds 6dBi. In case of point-to-point operation. The limit has to be 
reduced by 1dB for every 3dB that the directional gain of the Antenna exceeds 6dBi. 

 

EUT Power meter 
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11.5 Measurement Results 
 
 

Spectrum Detector: PK Test Date :   March 08, 2015 
Test By: Andy  Temperature : 28℃ 
Test Result: PASS Humidity : 60% 

 
For 2.4GHz Band: 
 

Operation 
Mode 

Channel 
Number 

Channel 
Frequency 

(MHz) 

Measurement Level 
(dBm) 

Limit 
(dBm) Verdict

Ant0 Ant1 Sum 

802.11b 
1 2412 17.42 17.02 -- 30 PASS 
6 2437 16.05 15.22 -- 30 PASS 
11 2462 15.72 14.52 -- 30 PASS 

802.11g 
1 2412 14.59 13.05 -- 30 PASS 
6 2437 12.68 12.49 -- 30 PASS 
11 2462 11.45 11.41 -- 30 PASS 

802.11n 
(HT20) 

1 2412 9.42 9.12 12.28 28 PASS 
6 2437 9.86 9.35 12.62 28 PASS 
11 2462 8.05 9.42 11.80 28 PASS 

802.11n 
(HT40) 

3 2422 7.06 7.42 10.25 28 PASS 
6 2437 8.42 7.69 11.08 28 PASS 
9 2452 9.42 8.16 11.85 28 PASS 

Note:  
1. For MIMO System of 802.11n(HT20) and 802.11n(HT40), total power is 

calculated by combining the output power of each antenna according to 
KDB662911. 

2. Antenna 0 Gain: 5dBi, Antenna 1 Gain: 5dBi. For antennas with gains of 6dBi or 
less, maximum allowed Transmitter output watt(+30dBm) 

3. In MIMO, Ant0+Ant1 Directional Gain=GANT+10Log(N)dBi=5+10log(2)=8.01dBi. 
so the Power limit will reduce to 28dBm(630mW). 

 
 
For 5GHz Band:  
 

Test 
Channel 

Max Output Power (dBm) Limit 
(dBm) Result 802.11a 802.11n 

(HT20) 
802.11n
(HT40) 

802.11ac
(HT20) 

802.11ac  
(HT40) 

802.11a 
(HT80) 

Lowest 12.40 11.45 10.42 8.46 8.42 5.73 
30 Pass Middle 11.04 10.59 8.05 9.03 7.06  

Highest 13.59 9.42  7.46 6.45  
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12. Band Edge Test 

12.1 Measurement Procedure 
 

For Conducted Test 
 

1. The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance 
v03r02. 

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and 
attenuator. The path loss was compensated to the results for each measurement.  

3. Set to the maximum power setting and enable the EUT transmit continuously. 
4. Set RBW = 100 kHz, VBW=300 kHz, Peak Detector. Unwanted Emissions measured 

in any 100 kHz bandwidth outside of the authorized frequency band shall be 
attenuated by at least 20 dB relative to the maximum in-band peak PSD level in 100 
kHz when maximum peak conducted output power procedure is used. Measure and 
record the results in the test report.  

5. The RF fundamental frequency should be excluded against the limit line in the 
operating frequency band. 

 
For Radiated emission Test 
 
1. The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance 

v03r02.  
2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m 

to 4 m) and turntable (from 0 degree to 360 degrees) to find the maximum reading. A 
pre-amp and a high pass filter are used for the test in order to get better signal level.  

3. The EUT was placed on a turntable with 0.8 meter above ground.  
4. The EUT was set 3 meters from the interference receiving antenna, which was 

mounted on the top of a variable height antenna tower.  
5. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = 

Level. 
6. For measurement below 1GHz, If the emission level of the EUT measured by the 

peak detector is 3 dB lower than the applicable limit, the peak emission level will be 
reported. Otherwise, the emission measurement will be repeated using the 
quasi-peak detector and reported. 

7. Repeat above procedures until all frequency measured were complete. 
 

When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video 
bandwidth 3MHz.  
 
EMI Test Receiver Setting 
Attenuation Auto 
RB 1MHz 
VB 3MHz 
Detector Peak 
Trace Max hold 
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When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video 
bandwidth 10Hz.  
EMI Test Receiver Setting 
Attenuation Auto 
RB 1MHz 
VB 10Hz 
Detector Peak 
Trace Max hold

12.2 Test SET-UP (Block Diagram of Configuration) 
 

12.3 Measurement Equipment Used 
 

 
EQUIPMENT 

TYPE 
MFR MODEL 

NUMBER 
SERIAL 

NUMBER 
LAST 
CAL. 

CAL DUE.

Spectrum Analyzer Rohde & Schwarz FSV30 1321.3008K 05/16/2014 05/15/2015
Coaxial Cable CDS 79254 46107086 05/16/2014 05/15/2015
 

12.4 Measurement Results 
 

 All the test values wer listed in the report. 
 

      For plots, only the channel with worst result was shown. 
 
For 2.4G Band 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EUT Spectrum Analyzer 
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1. Conducted Test  
Test Mode: IEEE 802.11b SISO Ant0 

 

 
Lowest Channel 
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Lowest Channel 

 
Test Mode: IEEE 802.11b SISO Ant1 

 

 
Lowest Channel 
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Lowest Channel 

 
Test Mode: IEEE 802.11g SISO Ant0 

 

 
Lowest Channel 
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Lowest Channel 

 
Test Mode: IEEE 802.11g SISO Ant1 

 

 
Lowest Channel 
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Lowest Channel 

 
Test Mode: IEEE 802.11n(HT20) MIMO  

 

 
Lowest Channel 
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Lowest Channel 

 
Test Mode: IEEE 802.11n(HT40) MIMO  

 

 
Lowest Channel 
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Lowest Channel 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

TRF No: FCC 15.247/A              Page 55 of 84           Report No.: KAD150123103E Ver.1.0 
 

 
For 5G Band 
 

Test Mode: IEEE 802.11a 
 

 
Lowest Channel 
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Lowest Channel 

 
Test Mode: IEEE 802.11n(HT20) 

 

 
Lowest Channel 
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Lowest Channel 

 
Test Mode: IEEE 802.11n(HT40) 

 

 
Lowest Channel 
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Lowest Channel 

 
Test Mode: IEEE 802.11ac(HT20) 

 

 
Lowest Channel 
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TRF No: FCC 15.247/A              Page 63 of 84           Report No.: KAD150123103E Ver.1.0 
 

 
Lowest Channel 

 
Test Mode: IEEE 802.11ac(HT40) 

 

 
Lowest Channel 



 
 

TRF No: FCC 15.247/A              Page 64 of 84           Report No.: KAD150123103E Ver.1.0 
 

 

 
 
 
 

 



 
 

TRF No: FCC 15.247/A              Page 65 of 84           Report No.: KAD150123103E Ver.1.0 
 

 
Lowest Channel 

 
Test Mode: IEEE 802.11ac(HT80) 
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2. Radiated emission Test  

 
 

Spectrum Detector: PK/AV Test Date : March 08, 2015 
Test By: Andy Temperature : 28 ℃ 

Humidity : 65 %   
 

 

Frequency
(MHz)

Antenna
polarization

(H/V) PK AV PK AV PK AV
<2400 H 65.03 45.05 74 54 -8.97 -8.95
<2400 V 60.49 38.72 74 54 -13.51 -15.28

>2483.5 H 63.59 44.16 74 54 -10.41 -9.84
>2483.5 V 57.28 39.45 74 54 -16.72 -14.55

Margin
(dB)

Emission
(dBuV/m)

Band edge Limit
(dBuV/m)

IEEE 802.11b SISO Ant0

 
 
 
 
 

Frequency
(MHz)

Antenna
polarization

(H/V) PK AV PK AV PK AV
<2400 H 64.79 44.15 74 54 -9.21 -9.85
<2400 V 60.28 40.75 74 54 -13.72 -13.25

>2483.5 H 66.13 45.92 74 54 -7.87 -8.08
>2483.5 V 59.73 39.18 74 54 -14.27 -14.82

Margin
(dB)

Emission
(dBuV/m)

Band edge Limit
(dBuV/m)

IEEE 802.11b SISO Ant1

 
 
 
 
 

Frequency
(MHz)

Antenna
polarization

(H/V) PK AV PK AV PK AV
<2400 H 63.59 45.13 74 54 -10.41 -8.87
<2400 V 57.05 42.03 74 54 -16.95 -11.97

>2483.5 H 64.82 46.92 74 54 -9.18 -7.08
>2483.5 V 61.49 40.72 74 54 -12.51 -13.28

Margin
(dB)

Emission
(dBuV/m)

Band edge Limit
(dBuV/m)

IEEE 802.11g SISO Ant0
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Frequency
(MHz)

Antenna
polarization

(H/V) PK AV PK AV PK AV
<2400 H 65.79 45.28 74 54 -8.21 -8.72
<2400 V 60.59 41.79 74 54 -13.41 -12.21

>2483.5 H 63.59 40.19 74 54 -10.41 -13.81
>2483.5 V 59.65 36.59 74 54 -14.35 -17.41

Margin
(dB)

Emission
(dBuV/m)

Band edge Limit
(dBuV/m)

IEEE 802.11g SISO Ant1

 
 

 
 

Frequency
(MHz)

Antenna
polarization

(H/V) PK AV PK AV PK AV
<2400 H 63.49 45.72 74 54 -10.51 -8.28
<2400 V 58.72 40.95 74 54 -15.28 -13.05

>2483.5 H 64.18 45.79 74 54 -9.82 -8.21
>2483.5 V 59.28 39.58 74 54 -14.72 -14.42

Margin
(dB)

Emission
(dBuV/m)

Band edge Limit
(dBuV/m)

IEEE 802.11n(HT20) MIMO

 
 
 
 
 

Frequency
(MHz)

Antenna
polarization

(H/V) PK AV PK AV PK AV
<2400 H 65.32 45.08 74 54 -8.68 -8.92
<2400 V 60.95 40.59 74 54 -13.05 -13.41

>2483.5 H 63.74 46.82 74 54 -10.26 -7.18
>2483.5 V 57.49 41.72 74 54 -16.51 -12.28

Margin
(dB)

Emission
(dBuV/m)

Band edge Limit
(dBuV/m)

IEEE 802.11n(HT40) MIMO 
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13. Maxiumum Power Spectral Density 

13.1 Test Equipment 
 
  

 
EQUIPMENT 

TYPE 
MFR MODEL 

NUMBER 
SERIAL 

NUMBER 
LAST 
CAL. 

CAL DUE.

Spectrum Analyzer Rohde & Schwarz FSV30 1321.3008K 05/16/2014 05/15/2015
Coaxial Cable CDS 79254 46107086 05/16/2014 05/15/2015

13.2 Measuring Instruments and Setting 
 

The following table is the setting of spectrum analyzer. 
Spectrum analyzer Setting 
Attenuation Auto 
Span Frequency Set the span to 1.5 times the DTS bandwidth. 
RB 3KHz 
VB 10KHz 
Detector Peak 
Trace Max hold 
Sweep Time Automatic 

13.3 Test Procedures 
 

a. The transmitter output (antenna port) was connected to the spectrum analyzer. 
b. Set analyzer center frequency to DTS channel center frequency.  
c. Set the analyzer span to a minimum of 1.5 times the DTS bandwidth. 
d. Set the RBW=3KHz. Set the VBW=10KHz  
e. Detector = peak.  
f. Sweep time = auto couple.  
g. Trace mode = max hold.  
h. Allow trace to fully stabilize.  
i. Use the peak marker function to determine the maximum amplitude level.  

13.4 Block Diagram of Test Setup 
 
 
 
 
 

13.5 Limit 
 

The transmitted power density averaged over any 1 second interval shall not be 
greater +8dBm in any 3 kHz bandwidth. 

EUT Spectrum Analyzer 
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13.6 Test Result 
 

Spectrum Detector: PK Test Date :   March 08, 2015 
Test By: Andy  Temperature : 28℃ 
Humidity : 60%   

 
For 2.4GHz Band:  
 
 

IEEE 802.11b SISO Ant0 
Channel 

frequency (MHz) 
Power Density 

(dBm/3kHz) 
Power Density Limit 

(dBm/3kHz) Result 

2412 2.28 
8 Pass 2437 1.83 

2462 -0.61 
 
 
 

IEEE 802.11b SISO Ant1 
Channel 

frequency (MHz) 
Power Density 

(dBm/3kHz) 
Power Density Limit 

(dBm/3kHz) Result 

2412 -3.75 
8 Pass 2437 -0.92 

2462 -2.55 
 
 
 

IEEE 802.11g SISO Ant0 
Channel 

frequency (MHz) 
Power Density 

(dBm/3kHz) 
Power Density Limit 

(dBm/3kHz) Result 

2412 0.41 
8 Pass 2437 -2.36 

2462 -3.04 
 
 
 

IEEE 802.11g SISO Ant1 
Channel 

frequency (MHz) 
Power Density 

(dBm/3kHz) 
Power Density Limit 

(dBm/3kHz) Result 

2412 -8.37 
8 Pass 2437 -7.55 

2462 -5.04 
 
 
 
 
 



 
 

TRF No: FCC 15.247/A              Page 72 of 84           Report No.: KAD150123103E Ver.1.0 
 

 
 
 

 
IEEE 802.11n(HT20) MIMO(Antenna Gain=8.01dBi) 

Channel 
frequency (MHz) 

Power Density (dBm/3kHz) Power Density 
Limit 

(dBm/3kHz) 
Result 

Ant0 Ant1 Total 
2412 -2.14 -4.59 -0.18  

6 Pass 2437 -2.80 -6.99 -1.40  
2462 -0.58 -8.58 0.06  

Note: In MIMO, Ant0+Ant1 Directional Gain=Gant+10Log(N)dBi=5+10Log(2)=8.01dBi. 
        Directional Gain was according to KDB662911. 

 
 
 

IEEE 802.11n(HT40) MIMO(Antenna Gain=8.01dBi) 

Channel 
frequency (MHz) 

Power Density (dBm/3kHz) Power Density 
Limit 

(dBm/3kHz) 
Result 

Ant0 Ant1 Total 
2422 -5.73 -10.20 -4.40  

6 Pass 2437 -6.45 -10.24 -4.93  
2452 -6.93 -10.88 -5.46  

Note: In MIMO, Ant0+Ant1 Directional Gain=Gant+10Log(N)dBi=5+10Log(2)=8.01dBi. 
        Directional Gain was according to KDB662911. 
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For 5GHz Band:  
 

IEEE 802.11a 
Channel 

frequency (MHz) 
Measurement level 

(dBm) Limit(dBm) Result 

5745 -15.79 
8 Pass 5785 -16.33 

5825 -18.25 
 
 

IEEE 802.11n(HT20) 
Channel 

frequency (MHz) 
Measurement level 

(dBm) Limit(dBm) Result 

5745 -14.93 
8 Pass 5785 -16.50 

5825 -16.40 
 
 

IEEE 802.11n(HT40) 
Channel 

frequency (MHz) 
Measurement level 

(dBm) Limit(dBm) Result 

5755 -17.39 8 Pass 5795 -18.59 
 
 

IEEE 802.11ac(HT20) 
Channel 

frequency (MHz) 
Measurement level 

(dBm) Limit(dBm) Result 

5745 -14.99 
8 Pass 5785 -16.01 

5825 -16.35 
 
 

IEEE 802.11ac(HT40) 
Channel 

frequency (MHz) 
Measurement level 

(dBm) Limit(dBm) Result 

5755 -16.67 8 Pass 5795 -18.59 
 
 

IEEE 802.11ac(HT80) 
Channel 

frequency (MHz) 
Measurement level 

(dBm) Limit(dBm) Result 

5785 -20.87 8 Pass 
 

Note: All the test values wer listed in the report. 
For plots, only the channel with worst result was shown. 
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Power Density Plot on Configuration IEEE 802.11b/2462MHz SISO Ant0 
 

 
 

Power Density Plot on Configuration IEEE 802.11b/2412MHz SISO Ant1 
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Power Density Plot on Configuration IEEE 802.11g/2462MHz SISO Ant0 

 

 
 

Power Density Plot on Configuration IEEE 802.11g/2412MHz SISO Ant1 
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Power Density Plot on Configuration IEEE 802.11n(HT20)/2412MHz MIMO 

 

 
 

Power Density Plot on Configuration IEEE 802.11n(HT40)/2452MHz MIMO 
 

 



 
 

TRF No: FCC 15.247/A              Page 77 of 84           Report No.: KAD150123103E Ver.1.0 
 

 
Power Density Plot on Configuration IEEE 802.11a/5825MHz 

 

 
 

Power Density Plot on Configuration IEEE 802.11n(HT20)/5785MHz 
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Power Density Plot on Configuration IEEE 802.11n(HT40)/5795MHz 
 

 
 

Power Density Plot on Configuration IEEE 802.11ac(HT20)/5825MHz 
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Power Density Plot on Configuration IEEE 802.11ac(HT40)/5795MHz 
 

 
 
 

Power Density Plot on Configuration IEEE 802.11ac(HT80)/5785MHz 
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14. Antenna Application 
 

14.1 Antenna Requirement 
 

For intentional device, according to FCC 47 CFR Section 15.203, an intentional 
radiator shall be designed to ensure that no antenna other than that furnished by the 
responsible party shall be used with the device. And according to FCC 47 CFR 
Section 15.247 (b), if transmitting antennas of directional gain greater than 6dBi are 
used, the power shall be reduced by the amount in dB that the directional gain of the 
antenna exceeds 6dBi. 
 

14.2 Result 
 

The EUT’S antenna, permanent attach antenna, is external antenna. The antenna’s 
gain is 5dBi and meets the requirement. 
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APPENDIX I 
(PHOTOS OF EUT) 
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Ant1(TX2.4G) 

Ant0(TX2.4G) 

Ant2(TX5G) 

Ant3(Useless) 

Ant4(Useless)
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