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Summary of Tests 
 
MPE Evaluation meet FCC OET No. 65: 1997, IEEE C95.1-2005  
 

 
Test  Reference Results 

MPE Evaluation 

FCC Guidelines for Human Exposure IEEE C95.1 
and IC Safety Code 6, RSS-102 Radio Frequency 
(RF) Exposure Compliance of Radiocommunication 
Apparatus (All Frequency Bands) 

Complies 
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1. General information  
 
1.1 Identification of the EUT 
 

Product: OD-11 Wireless Speaker 
Model No.: OD-11 
FCC ID: Z23007A 
Frequency Range: 1. 2412MHz to 2462MHz for 802.11b, 802.11g and 802.11n (HT 20) 

2. 2422MHz to 2452MHz for 802.11n (HT40) 
3. 2402MHz to 2480MHz for Bluetooth BLE 
4. 5180 MHz ~ 5320 MHz for 802.11a, 802.11n (HT20) 
5. 5190 MHz ~ 5310 MHz for 802.11n (HT40) 
6. 5500 MHz ~ 5700 MHz for 802.11a, 802.11n (HT20) 
7. 5510 MHz ~ 5670 MHz for 802.11n (HT 40) 
8. 5745 MHz ~ 5805 MHz for 802.11a, 802.11n (HT20) 
9. 5755 MHz ~ 5795 MHz for 802.11n (HT 40) 

Channel Number: 1. 11 channels for 2412MHz to 2462MHz for 802.11b, 802.11g and 
802.11n (HT 20) 

2. 7 channels for 2422MHz to 2452MHz for 802.11n (HT40) 
3. 40 channels for 2402MHz to 2480MHz for Bluetooth BLE 
4. 8 channels for 5180 MHz ~ 5320 MHz for 802.11a, 802.11n (HT20)
4. 4 channels for 5190 MHz ~ 5230 MHz for 802.11a (HT40) 
5. 8 channels for 5500 MHz ~ 5700 MHz for 802.11a, 802.11n (HT20)
6. 3 channels for 5510 MHz ~ 5670 MHz for 802.11n (HT 40) 
7. 4 channels for 5745 MHz ~ 5805 MHz for 802.11a, 802.11n (HT20)
6. 2 channels for 5755 MHz ~ 5795 MHz for 802.11n (HT 40) 

Access scheme: OFDM, DSSS, FHSS 
Power Supply: 100-240 Vac, 50-60 Hz, ~1.95-1.10A 
Power Cord: 2 C × 0.75mm2 × 1.0 meter unshielded cable 
Sample Received: Apr. 10, 2014 
Test Date(s): Apr. 24, 2014 
Note 1: This report is for the exclusive use of Intertek's Client and is provided 

pursuant to the agreement between Intertek and its Client. Intertek's 
responsibility and liability are limited to the terms and conditions of 
the agreement. Intertek assumes no liability to any party, other than to 
the Client in accordance with the agreement, for any loss, expense or 
damage occasioned by the use of this report. Only the Client is 
authorized to permit copying or distribution of this report and then 
only in its entirety. Any use of the Intertek name or one of its marks for 
the sale or advertisement of the tested material, product or service must 
first be approved in writing by Intertek. The observations and test 
results in this report are relevant only to the sample tested. This report 
by itself does not imply that the material, product, or service is or has 
ever been under an Intertek certification program. 

Note 2: When determining the test conclusion, the Measurement Uncertainty 
of test has been considered. 
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1.2 Antenna description  
 
(1) Antenna 1(chain 0 for WiFi and BT) 
 
The EUT uses a permanently connected antenna. 
 
Antenna Gain : 0 dBi 
Antenna Type : Internal, Integral 
 
 
(2) Antenna 2 (chain 1 for WiFi only) 
 
The EUT uses a permanently connected antenna. 
 
Antenna Gain : 2 dBi 
Antenna Type : Dipole antenna 
 
 
1.3 Peripherals equipment 
 

Peripherals Brand Model No. Serial No. Data cable 

iPad Apple Pad01 N/A N/A 

Notebook PC ASUS CEL051 N/A N/A 

Access Point Cisco EP396 N/A N/A 

iPhone  Apple A1429 N/A N/A 
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2. Test specifications 

 
2.1 Introduction 
 
The EUT operates in the 2.4 GHz and 5 GHz ISM bands. Due to the EUT (include antenna) at 
its normal operation distance is at least 20 cm from the human body, the EUT was defined as 
a Mobile Device.   
 
The reason to do the MPE Evaluation is to avoid the RF hazard to human body. The 
maximum output power and gain of the antenna were used to calculate the limited Power 
density (S) at 20 cm distance away from the product. The limit for Maximum Permissible 
Exposure (MPE) specified in FCC 1.1310, Safety Code 6 and RSS-102 are followed. 
 
According to 1.1307 (b)(1), systems operating under the provisions of this section shall be 
operated in a manner that ensure that the public is not exposed to radio frequency energy level 
in excess of the Commission’s guideline. 
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2.2 RF Exposure Limit 
 
According to FCC 1.1310, the criteria listed in the following table shall be used to evaluate 
the environmental impact of human exposure to radio-frequency (RF) radiation as specified in 
1.1307(b). 
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2.3 RF Exposure calculations 
 
From §FCC 1.1310 table 1, the maximum permissible RF exposure for an uncontrolled 
environment is 1 mW/(cm2) (or 10 W/m2)* 
 
Power density (S) is calculated by the following formula: 
 
S = (P * G)/4πR2 

 
where, S = Power density (mW/cm2) 

P = Output power to antenna (mW) 
R = Distance between radiating structure and observation point (cm) 
G = Gain of antenna in numeric 

      π = 3.1416 
 
Example: 
        Assume a mobile device operates at 2412MHz and its maximum output power is 
50mW, and the maximum gain of antenna is 1 (numeric) /0dBi. 
 
Then the power density (S) = (50 * 1)/4*π*202 = 0.00995 (mW/cm2) (or = 0.0995 W/m2) 
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2.4 Operation mode 
 
2.4GHz (chain 0) 

Operating Mode Nominal Radiated Field 
Strength 

Production Tolerance 

802.11b 111.0dBμV/m at 3m ±3dB 
802.11g 102.8dBμV/m at 3m ±3dB 

802.11n (HT20) 102.8dBμV/m at 3m ±3dB 
 
2.4GHz (chain 1) 

Operating Mode Nominal Radiated Field 
Strength 

Production Tolerance 

802.11b 108.5dBμV/m at 3m ±3dB 
802.11g 101.8dBμV/m at 3m ±3dB 

802.11n (HT20) 102.3dBμV/m at 3m ±3dB 
802.11n (HT40) 101.6dBμV/m at 3m ±3dB 

 
5GHz 
TX-MODE based on “Terminal” to type command to select different frequency and 
modulation. 
 
With individual verifying, the maximum output power was found out 6 Mbps data rate for 
802.11a mode, 6.5 Mbps data rate for 802.11n HT20 mode, 13.5 Mbps data rate for 802.11n 
HT40 mode .The final tests were executed under these conditions recorded in this report 
individually. 
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2.5 Test equipment  
 

Equipment Brand Model No. Serial No. Calibration 
Date 

Next  
Calibration 

Date 

ESCI EMI Test 
Receiver 

Rohde & Schwarz ESCI 100018 2013/12/03 2014/12/02 

Spectrum 
Analyzer Rohde&schwarz FSP30 100137 2013/06/21 2014/06/20 

Spectrum 
Analyzer Rohde&schwarz FSEK30 100186 2014/01/20 2015/01/19 

Horn Antenna 
(1-18G) Schwarzbeck BBHA 9120 D 9120D-456 2012/09/03 2014/09/02 

Horn Antenna 
(14-42G) SHWARZBECK BBHA 9170 BBHA9170159 2012/09/05 2014/09/04 

Broadband 
Antenna SCHWARZBECK VULB 9168 9168-172 2013/08/08 2015/08/07 

Loop Antenna RolfHeine LA-285 02/10033 2014/03/18 2016/03/16 

Pre-Amplifier MITEQ AFS44-00102650
--42-10P-44 1495287 2013/10/27 2015/10/26 

Pre-Amplifier MITEQ JS4-26004000--2
7-8A 828825 2012/09/18 2014/09/17 

Power Meter Anritsu ML2495A 0844001 2013/10/10 2014/10/09 

Power Senor Anritsu MA2411B 0738452 2013/10/10 2014/10/09 

Temperature&Hu
midity Test 
Chamber 

TERCHY MHU-225LRU
(SA) 950838 2013/06/14 2014/06/13 

Two-Line 
-V-Network Rohde&schwarz ESH3-Z5 825562/003 2013/10/12 2014/10/11 

Two-Line 
V-Network Rohde&schwarz ESH3-Z5 838979/014 2013/10/12 2014/10/11 

Singal Analyzer Agilent N9030A MY51380492 2013/09/19 2014/09/18 

WiMAX PSA 
Spectrum 
Analyzer  

Agilent E4440A MY46186191 2014/05/22 2015/05/21 

WiMAX ESG 
Vector Signal 

Generator 
Agilent E4438C MY45094140 2014/05/10 2015/05/09 

  Note: The above equipments are within the valid calibration period. 
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2.6 Test Set-up  

  
  

 
 
 
 
 
 

 
Remark: Cable loss is 2 dB. 

Power meter 

 20 dB Attenuator 
& 

DC block
EUT 

Power sensor 
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3. Test results 
 
2.4GHz 
For Maximum Permissible Exposure (MPE) evaluation of the Wireless Speaker, the 
maximum power density at 20 cm from this mobile transmitter shall be less than the General 
Population / Uncontrolled MPE limit in OET Bulletin 65. 
 
1) For Antenna 1, the WiFi portion maximum field strength measured (FS) was 114.0 
dBμV/m (Maximum measured value + Production tolerance = 111 + 3 = 114.0 dBμV/m).  
The distance (D) between the antenna and the equipment under test (EUT) was 3 meters. 
From these data, the exposed power density at a distance (R) of 20cm from the center of 
radiation of the antenna can be calculated according to OET Bulletin 65 as follow: 
 

Radiated Power (EIRP) 
= Conducted power * Antenna Gain 

 = Conducted power * (1)  
 
Alternatively, the Radiated Power has been measured and manipulated as: 
Maximum measured value + Production tolerance = 111 + 3 = 114.0 dBμV/m 
 
Thus,                        
Radiated Power (EIRP) 

  = (FS*D)^2 / 30 = 75.4 mW 
 
           Therefore, the power density at 20 cm from the antenna 
            = EIRP / 4πR^2 
            = 0.015 mW cm-2 
 
2) For Antenna 2, the WiFi portion maximum field strength measured (FS) was 111.5 
dBμV/m. (Maximum measured value + Production tolerance = 108.5 + 3 = 111.5 dBμV/m). 
The distance (D) between the antenna and the equipment under test (EUT) was 3 meters. 
From these data, the exposed power density at a distance (R) of 20cm from the center of 
radiation of the antenna can be calculated according to OET Bulletin 65 as follow: 
            

Radiated Power (EIRP) 
= Conducted power * Antenna Gain 

 = Conducted power * (1.585)  
 



IC ID: 9915-007A 
FCC ID: Z23007A               

Report No.: TW14060299 
              Page  14  of  23 

 
Alternatively, the Radiated Power has been measured and manipulated as: 
Maximum measured value + Production tolerance = 108.5 + 3 = 111.5 dBμV/m 
 
Thus, 
Radiated Power (EIRP) 

  = (FS*D)^2 / 30 = 42.4 mW 
 

Therefore, the power density at 20 cm from the antenna 
            = EIRP / 4πR^2 
            = 0.0084 mW cm-2 
 
 
In the frequency range of 1,500 - 100,000MHz, the MPE limit is 1.0 mWcm-2 for general 
population and uncontrolled exposure. As the measured power density at 20cm from the 
transmitter is lower than the MPE limit, the compliance to the MPE limit can be ensured by 
indicating the minimum 20cm separation between the transmitter's radiating structures and 
body of the user or nearby persons. 
The following RF exposure statement is proposed to be included in the user manual: 
 
“ FCC RF Radiation Exposure Statement 
Caution: To maintain compliance with the FCC’s RF exposure guidelines, place 
the equipment at least 20cm from nearby persons.” 
 
In addition, for this product with two antennas, the requirement of Simultaneous Transmission 
evaluation has also been considered and has complied with the following conditions of the worse 
case; 
 
MPE1/Limit1 + MPE2/Limit2 ≤ 1   
 

0.015 /1 + 0.0084/1 = 0.0234 
   
It is concluded that no Simultaneous Transmission evaluation is required. 
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5GHz 

Mode Channel 
Antenna 

Gain  
(numeric)

Output 
power 

to antenna
(mW) 

Power 
density 

(mW/cm2)

Limit of 
power 
density 

(mW/cm2) 

Distance 
(cm) 

802.11a 
(Chain1) 116 1.58  56.10  0.018  1.0  20 

802.11n 
(HT 20) 
(Chain1) 

116 1.58  52.72  0.017  1.0  20 

802.11n  
(HT 40) 
(Chain1) 

110 1.58  16.46  0.005  1.0  20 

 
The Notice in Installation Manual has been stated as below:  
While installing and operating this transmitter, the radio frequency exposure limit of 1 mW/ 
(cm2) may be exceeded at distances close to the transmitter. Therefore, the user must maintain 
a minimum distance of 20 cm from the device at all time. 
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Appendix A1: External photo of EUT 
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Appendix A2: Internal photo of EUT 
 

 
 
 

 

 



IC ID: 9915-007A 
FCC ID: Z23007A               

Report No.: TW14060299 
              Page  20  of  23 

 
 
 
 

 
 
 

 

 

 



IC ID: 9915-007A 
FCC ID: Z23007A               

Report No.: TW14060299 
              Page  21  of  23 

 
 

 
 

 
 
 

 
 
 
 
 

 



IC ID: 9915-007A 
FCC ID: Z23007A               

Report No.: TW14060299 
              Page  22  of  23 

 

 
 

Antenna 2 (chain 1) 

 
 

 
 

Antenna 2 (chain 1) 

 

 



IC ID: 9915-007A 
FCC ID: Z23007A               

Report No.: TW14060299 
              Page  23  of  23 

 

 
 
 

 

 

 

Measure 
point 


		2014-07-31T13:30:03+0800
	Jimmy




