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1. General Information 

1.1. Description of Device (EUT) 

EUT Name : MLEARNPAD 
   
Model No. : MLP – EL8 
   
Power supply  : DC 3.7V form battery and DC 5V from power adapter 

: Manufacturer: WASENSE TECHNOLOGY CO.,LTD 
 Input: AC 100-240V 

Adapter 

 Output: DC 5V 
   
Radio Technology  : IEEE802.11b/g 
   
Operation frequency : 2412MHz—2462MHz 
   
Modulation : IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK) (2Mbps) 

IEEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)(6Mpbs) 
   
Antenna Type : Integral Patch Antenna, Maximum Gain 0dBi 
   
Applicant : Amarocks Group 
   
Address : 5119 Mississauga Rd Mississauga, ON Canada 

Manufacturer : WASENSE TECHNOLOGY CO.,LTD 

   

Address : Gushu Xixiang Town,Bao'an district,Shenzhen,China 

 
 
 
 

1.2. Test Lab information 

      Shenzhen Certification Technology Service Co.,Ltd. 
3F, Bldg.27, Area A, Tanglang Industrial Zone, Xili Town, Nanshan District, 
Shenzhen 518055, Guangdong, P.R. China 
FCC Registered No.:305283 
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2. Summary of test 

2.1. Summary of test result 

EMISSION 

Description of Test Item Standard Results 

Power Line Conducted Emission  
FCC Part 15: 15.207 
ANSI C63.10: 2009 

PASS 

Radiated Emission  
FCC Part 15: 15.209 
ANSI C63.10: 2009 

PASS 

Band Edge Compliance  
FCC Part 15: 15.247 
ANSI C63.10: 2009 

PASS 

Conducted spurious emissions  
FCC Part 15: 15.247 
ANSI C63.10: 2009 

PASS 

6dB Bandwidth  
FCC Part 15: 15.247 
ANSI C63.10: 2009 

PASS 

Maximum Output Power  
FCC Part 15: 15.247 
ANSI C63.10: 2009 

PASS 

Power Spectral Density  
FCC Part 15: 15.247 
ANSI C63.10: 2009 

PASS 

Antenna requirement FCC Part 15: 15.203 PASS 

 
 

2.2. Assistant equipment used for test  

N/A 
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2.3. Block Diagram 

 
 
    Note1: EUT can be powered with external power adapter or built-in battery, according 

exploratory test, when test with power adapter have maximum output power and 
radiated emissions, so all the final test were performed with power adapter. 

 
 
 

2.4. Test mode 

A special test software was used to control EUT work in Continuous TX mode, and 
select test channel, wireless mode: 
 
 
 
 
 

       
 
       
 
 
 
 
 
 

2.5. Test Conditions 

 
 
 
 
 
 
 

Tested mode, channel, and data rate information  

Mode 
Data rate (Mpbs)(see 

Note) 
Channel 

Frequency 
(MHz) 

2 Low :CH1 2412 
2 Middle: CH6 2437 IEEE 802.11b 
2 High: CH11 2462 
6 Low :CH1 2412 
6 Middle: CH6 2437 IEEE 802.11g 
6 High: CH11 2462 

Note: According exploratory test, EUT will have maximum output power in those data 
rate, so those data rate were used for all test. This data rate test is worse case. 

Temperature range 21-25℃ 

Humidity range 40-75% 

Pressure range 86-106kPa 

 
EUT 

Power 
Adapter 

AC mains 
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2.6. Measurement Uncertainty (95% confidence levels, k=2) 

Item MU Remark 

Uncertainty for Power point Conducted Emissions Test 2.42dB  

3.54dB Polarize: V Uncertainty for Radiation Emission test in 3m chamber 
(30MHz to 1GHz) 4.1dB Polarize: H 

2.08dB Polarize: H Uncertainty for Radiation Emission test in 3m chamber 
(1GHz to 25GHz) 2.56dB Polarize: V 

Uncertainty for radio frequency 1×10-9  
Uncertainty for conducted RF Power 0.65dB  

Uncertainty for temperature 0.2℃  
Uncertainty for humidity 1%  

Uncertainty for DC and low frequency voltages 0.06%  
 
 
 
 

2.7. Test Equipment 

Equipment Manufacture Model No. Serial No. Last cal. Cal Interval 

3m 
Semi-Anechoic 

ETS-LINDGRE
N 

N/A SEL0017 06/06/201
1 

1Year 

Spectrum 
analyzer 

Agilent E4443A MY46185649 06/06/201
1 

1Year 

Receiver R&S ESCI 100492 04/06/201
1 

1Year 

Receiver R&S ESCI 101202 07/01/201
1 

1Year 

Bilog Antenna Sunol JB3 A121206 04/06/201
1 

1Year 

Horn Antenna EMCO 3115 640201028-06 04/06/201
1 

1Year 

Power Meter Anritsu ML2487A 6K00001491 02/23/201
1 

1Year 

ETS Horn 
Antenna 

ETS 3160 SEL0076 12/08/201
0 

1Year 

Active Loop 
Antenna 

Beijing Daze ZN30900A SEL0097 06/06/211 1Year 

Cable Resenberger N/A No.1 04/06/201
1 

1Year 
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Cable SCHWARZBEC
K 

N/A No.2 04/06/201
1 

1Year 

Cable SCHWARZBEC
K 

N/A No.3 04/06/201
1 

1Year 

Pre-amplifier R&S AFS42-0010
1 
800-25-S-42 

SEL0081 06/06/201
1 

1Year 

Pre-amplifier R&S AFS33-1800
2650-30-8P-
44 

SEL0080            06/06/20
11 

1Year 
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3. Maximum Output power  

3.1. Limit 

For systems using digital modulation in the 2400—2483.5MHz, The out put Power shall 
not exceed 1W(30dBm) 

 

3.2. Test Procedure  

1, Connected the EUT’s antenna port to power meter by 20dB attenuator. 
 
2, Use a power meter which’s bandwidth is above 6dB bandwidth of signal to measure out 

each test modes’ output power. 
 
Note: The cable loss and attenuator loss were offset into measure device as an amplitude 

offset. 
 

3.3. Test Result 

    
EUT: MLEARNPAD 
M/N: MLP – EL8 

Test date: 2011/07/01 Pressure:100.6 kpa Humidity:60% 

Tested by: Sunny-lu Test site: RF site Temperature:25℃ 

 

Cable loss: 0.6 dB Attenuator loss: 20 dB Antenna Gain: 0 dBi 

Result Limit 
Mode CH 

Output power(dBm) 
 Power 
(dBm) 

CH1 11.33 30 
CH6 10.98 30 11b 
CH11 10.43 30 
CH1 12.12 30 
CH6 11.54 30 11g 
CH11 11.31 30 

Conclusion: PASS 
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4. 6dB bandwidth  

4.1. Limit  

     For direct sequence systems, the minimum 6dB bandwidth shall be at least 
500kHz 

4.2. Test Procedure 

The transmitter output was connected to a spectrum analyzer, The bandwidth of the 
fundamental frequency was measured by spectrum analyzer with 100kHz RBW and 300 
kHz VBW. The 6dB bandwidth is defined as the total spectrum the power of which is 
higher than peak power minus 6dB. 

4.3. Test Result  

EUT: MLEARNPAD 
M/N: MLP – EL8 

Test date: 2011/07/01 Pressure:100.6 kpa Humidity:60% 

Tested by: Sunny-lu Test site: RF site Temperature:25℃ 

 

Cable loss: 0.6 dB Attenuator loss: 20 dB Antenna Gain: 0 dBi 

Result Limit 
Mode CH 

6dB bandwidth(MHz) KHz 

CH1 11.90 >500 

CH6 12.00 >500 11b 
CH11 12.00 >500 

CH1 16.10 >500 

CH6 16.00 >500 11g 
CH11 16.00 >500 

Conclusion: PASS 
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Original test data 
Test Mode: IEEE 802.11b TX  
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Test Mode: IEEE 802.11g TX 
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5. Power special density test 

5.1. Limit  

For digitally modulated systems, the power spectral density conducted from the intentional 
radiator to the antenna shall not be greater than 8dBm in any 3kHz band during any time 
interval of continuous transmission. 

 

5.2. Test Procedure 

1, Connected the EUT’s antenna port to spectrum analyzer device by 20dB attenuator. 
 
2, Follow the test procedure as described in ANSI C63.10: 2009 Clause 6.11.2.3 to 

measure out each test modes and chain’s power density with 3KHz. 
 

5.3. Test Result  

 
EUT: MLEARNPAD 
M/N: MLP – EL8 

Test date: 2011/07/01 Pressure:100.6 kpa Humidity:60% 

Tested by: Sunny-lu Test site: RF site Temperature:25℃ 

 

Cable loss: 0.6 dB Attenuator loss: 20 dB Antenna Gain: 0 dBi 

Result Power density (dBm/3KHz) Limit 
Mode CH 

Measured  Result dBm/3KHz 

CH1 -30.51 -9.91 8 
CH6 -32.66 -12.06 8 11b 
CH11 -30.85 -10.25 8 
CH1 -34.81 -14.21 8 
CH6 -33.69 -13.09 8 11g 
CH11 -33.12 -12.52  8 

Note: Result = Measured + Cable loss + Attenuator loss 

Conclusion: PASS 
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Original test data 
Test Mode: IEEE 802.11b  
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Test Mode: IEEE 802.11g  
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6. Conducted spurious emissions 

6.1. Limit  

In any 100kHz bandwidth outside the frequency bands in which the spread spectrum 
intentional radiator in operating, the radio frequency power that is produced by the 
intentional radiator shall be at least 20dB or 30dB below that in the 100kHz bandwidth 
within the band that contains the highest level of the desired power. 

6.2. Test Procedure 

The transmitter output was connected to a spectrum analyzer, The resolution bandwidth is set 
to 100 kHz, The video bandwidth is set to 300 kHz and measure all the emissions 
detected. 
 

6.3. Test Result  

PASS (The testing data was attached in the next pages.) 
In any 100kHz bandwidth outside the frequency bands in which the spread spectrum 
intentional radiator in operating, the radio frequency power that is produced by the 
intentional radiator are at least 30dB below that in the 100kHz bandwidth within the 
band that contains the highest level of the desired power. 
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Test Mode: IEEE 802.11b TX  Test CH1: 2412MHz 
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Test CH6: 2437MHz 
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Test CH11: 2462MHz 
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Test Mode: IEEE 802.11g TX 
Test CH1: 2412MHz 
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Test CH6: 2437MHz 
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Test CH11: 2462MHz 
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7. Radiated emission 

7.1. Limit 

7.1.1. 15.209 limits 
FIELD STRENGTHS LIMIT FREQUENCY 

MHz 
DISTANCE 

Meters µV/m dB(µV)/m 
30 ~ 88 3 100 40.0 
88 ~ 216 3 150 43.5 

216 ~ 960 3 200 46.0 
960 ~ 1000 3 500 54.0 

Above  1000 3 74.0 dB(µV)/m (Peak) 
   54.0 dB(µV)/m (Average) 

Remark：(1) Emission level dBµV = 20 log Emission level µV/m 

(2) The smaller limit shall apply at the cross point between two frequency 
bands. 

(3) Distance is the distance in meters between the measuring instrument, 
antenna and the closest point of any part of the device or system.  

 
7.1.2. 15.205 Restricted bands of operation 
    

 
 

 
 
 
 
 
 
 
 
 
 
 
 

All the emissions appearing within 15.205 restricted frequency bands shall not 
exceed the limits shown in 15.209, all the other emissions shall be at least 20dB 
below the fundamental emissions, or comply with 15.209 limits.  
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7.2. Block Diagram of Test Setup 

     For frequency range 30MHz-1000MHz 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.8m 

Antenna Elevation Varies From 1 to 4 m 
                        

3.0m 

Turn Table 
(Wood) 1.5m(L)*1.0m(W)*0.8m(H) 

Receiver 

Semi-Anechoic 3m Chamber 

EUT 

Combining Network AMP Spectrum Analyzer PC System 

(Reference Point) 
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For frequency range above 1GHz 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

Antenna Elevation Varies From 1 to 4 m 
                        

3.0m 

Turn Table 
(Wood) 

1.5m(L)*1.0m(W)*0.8m(H) 

Semi-Anechoic 3m Chamber 

EUT 

Filter 
system 

AMP Spectrum 
Analyzer 

(Reference Point) 

PC System 

Absorber 
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7.3. Test Procedure 

EUT and its simulators are placed on a turn table, which is 0.8 meter high above 
ground. The turn table can rotate 360 degrees to determine the position of the 
maximum emission level. Power on the EUT and let it working in test mode, then 
test it. EUT is set 3 meters away from the receiving antenna, which is mounted on a 
antenna tower. The antenna can be moved up and down between 1 meter and 4 
meters to find out the maximum emission level. Broadband antenna (calibrated 
bilog antenna) is used as receiving antenna. Both horizontal and vertical 
polarization of the antenna are set on test. 
 

 
The bandwidth of the EMI test receiver (R&S ESVS10) is set at 120kHz for 
frequency range from 30MHz to 1000 MHz. 

 
The bandwidth of the Spectrum’s VBW is set at 3MHz and RBW is set at 1MHz 
for peak emissions measurement above 1GHz and 1MHz RBW, 10Hz VBW for 
average emissions measure above 1GHz 

 
The frequency range from 30MHz to 10th harmonic (25GHz) are checked. and no 
any emissions were found from 18GHz to 25 GHz, So the radiated emissions from 
18GHz to 25GHz were not record. 

 
Note 1: In the exploratory test, the power supply was varied between 85% and 
115% of the nominal rated supply voltage( AC 120V/60Hz), and no any of obvious 
changes of emissions include fundamental emission and frequency were detected, 
so all the final test were performed with nominal rated supply voltage: AC 
120V/60Hz 

 
Note 2: EUT was tested with three azimuths, and the maximum emission level was 
found went EUT planed to table as test photo indicated, all the final radiated 
emissions were tested with EUT in that azimuths. 

 

7.4. Test Result   

PASS 
 
Note: For emissions above 1GHz,if peak level comply with average limit, then the 
average level is deemed to comply with average limit. 
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  30MHz-1GHz Radiated emissions test data: 
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1GHz-18GHz Radiated emissions test data: 
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8. Band Edge Compliance 

8.1. Limit  

All the lower and upper band-edges emissions appearing within 2310MHz to 2390MHz and 
2483.5MHz to 2500MHz restricted frequency bands shall not exceed the limits shown in 
15.209, all the other emissions outside operation frequency band 2400MHz to 2483.5MHz 
shall be at least 20dB below the fundamental emissions, or comply with 15.209 limits. 

8.2. Test Block Diagram  

 

8.3. Test Procedure 

EUT was placed on a turn table, which is 0.8 meter high above ground. The turn table can 
rotate 360 degrees to determine the position of the maximum emission level. Power on the 
EUT and let it working in test mode, then test it. EUT is set 3 meters away from the 
receiving antenna, which is mounted on a antenna tower. The antenna can be moved up and 
down between 1 meter and 4 meters to find out the maximum emission level. Both 
horizontal and vertical polarization of the antenna are set on test. 

 
Set the spectrum analyzer in the following setting in order to capture the lower and upper 
band-edges of emissions 

(a) PEAK: RBW=VBW=1MHz / Sweep=AUTO  
(b) AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO 

 
 

8.4. Test Result 

Pass (The testing data was attached in the next pages.) 
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9. Power Line Conducted Emissions 

9.1. Limit  

Maximum RF Line Voltage 
Frequency Quasi-Peak Level 

dB(µV) 
Average Level 

dB(µV) 
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46* 
500kHz ~ 5MHz 56 46 

5MHz ~ 30MHz 60 50 
Notes: 1. * Decreasing linearly with logarithm of frequency. 

2. The lower limit shall apply at the transition frequencies. 

9.2. Block Diagram of Test Setup 

 

9.3. Test Procedure  

The EUT was placed on a non-metallic table, 80cm above the ground plane. The EUT was 
charged form PC’s USB port which connected to the power mains through a line impedance 
stabilization network (L.I.S.N. 1#).. Both sides of AC line are checked to find out the 
maximum conducted emission. In order to find the maximum emission levels, the relative 
positions of equipment and all of the interface cables shall be changed according to ANSI 
C63.4: 2003 on Conducted Emission Test. 

 

The bandwidth of test receiver (R & S ESHS10) is set at 10kHz. 

 

The frequency range from 150kHz to 30MHz is checked. 
 

EUT  Peripheral 

LISN LISN 

PC System 

80cm 

Receiver 

:50Ω Terminator 

0.8m 
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9.4. Test Result 
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10. Antenna Requirements 

10.1. Limit  

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. 

10.2. Result 

The antennas used for this product are integral Patch Antenna and that no antenna other than 
that furnished by the responsible party shall be used with the device, the maximum peak gain 
of the transmit antenna is only 0dBi. 
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11. Test setup photo 
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12. Photos of EUT 
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                                                              END OF REPORT 
 


