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1. INTRODUCTION                                      
The FCC has adopted the guidelines for evaluating the environmental effects of radio frequency radiation in 

ET Docket 93-62 on Aug. 6, 1996 to protect the public and workers from the potential hazards of RF 

emissions due to FCC-regulated portable devices. 

The safety limits used for the environmental evaluation measurements are based on the criteria published by 

the American National Standards Institute (ANSI) for localized specific absorption rate (SAR) in IEEE/ANSI 

C95.1-1992 Standard for Safety Levels with Respect to Human Exposure to Radio Frequency 

Electromagnetic Fields, 3 kHz to 300 GHz. 1992 by the Institute of Electrical and Electronics Engineers, Inc., 

New York, New York 10017. The measurement procedure described in IEEE/ANSI C95.3-1992 

Recommended Practice for the Measurement of Potentially Hazardous Electromagnetic Fields - RF and 

Microwave is used for guidance in measuring SAR due to the RF radiation exposure from the Equipment 

Under Test (EUT). These criteria for SAR evaluation are similar to those recommended by the National 

Council on Radiation Protection and Measurements (NCRP) in Biological Effects and Exposure Criteria for 

Radio frequency Electromagnetic Fields,ò NCRP Report No. 86 NCRP, 1986, Bethesda, MD 20814. SAR is a 

measure of the rate of energy absorption due to exposure to an RF transmitting source. SAR values have 

been related to threshold levels for potential biological hazards. 

SAR Definition 

Specific Absorption Rate (SAR) is defined as the time derivative of the incremental electromagnetic energy  

(dW) absorbed by (dissipated in) an incremental mass (dm) contained in a volume element (dV) of a given 

density (r ). It is also defined as the rate of RF energy absorption per unit mass at a point in an absorbing 

body. 

 

NOTE: The primary factors that control rate of energy absorption were found to be the wavelength of the 

incident field in relations to the dimensions and geometry of the irradiated organism, the orientation of the 

organism in relation to the polarity of field vectors, the presence of reflecting surfaces, and whether 

conductive contact is made by the organism with a ground plane. 

http://www.hct.co.kr/
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2. DESCRIPTION OF DEVICE                            

Environmental evaluation measurements of specific absorption rate (SAR) distributions in emulated human 

head and body tissues exposed to radio frequency (RF) radiation from wireless portable devices for 

compliance with the rules and regulations of the U.S. Federal Communications Commission (FCC). 

EUT Type CDMA / LTE / WIMAX USB Dongle 

FCC ID RB2-U770 Model(s) U770 

Trade Name Franklin Wireless Corp Serial Number(s) #1 

Application Type Certification 

Operation Band(s) BC0 / BC1 / BC10 / LTE Band 25 / WIMAX 

Tx Frequency 

816.0 ï 824.0 MHz (BC10) / 824.70 ï 848.31 MHz (CDMA835) 

1 851.25 ï 1 908.75 MHz (PCS CDMA) / 1 852.5 ï 1 912.5 MHz (LTE Band 25) 

2 498.5 ï 2 687.5 MHz (WIMAX 5 MHz Bandwidth) 

2 501.0 ï 2 685.0 MHz (WIMAX 10 MHz Bandwidth) 

Rx Frequency 

861.0 ï 869.0 MHz (BC10) / 869.70 ï 893.31 MHz (CDMA835) 

1 931.25 ï 1 988.75 MHz (PCS CDMA) / 1 932.5 ï 1 992.5 MHz (LTE Band 25) 

2 498.5 ï 2 687.5 MHz (WIMAX 5 MHz Bandwidth) 

2 501.0 ï 2 685.0 MHz (WIMAX 10 MHz Bandwidth) 

FCC Classification PCS Licensed Transmitter (PCB) 

Production Unit  Prototype 

Max SAR 

Band 

1g SAR (W/kg) 

Body SAR 

BC10 0.796 

CDMA835 0.910 

PCS1900 1.270 

LTE Band 25 1.390 

WIMAX 1.070 

Date(s) of Tests Jul. 18, 2012 ~ Aug. 27, 2012 

Antenna Type Integral Antenna 

EVDO Rev.0, A 

Key Feature(s) 

-. This is a USB Dongle. Therefore, there is no voice transmission. 

The device was tested only EVDO Rev.0 mode, because 1xRTT and EVDO Rev.A output power is 

not greater than 0.25 dB of EVDO Rev.0 
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2.1 KDB 941225 LTE information  

Frequency Range: Band 25: 1 852.5MHz ï 1 912.5MHz       

Channel Bandwidth: 5 MHz       

Channel Number & Frequency: Band 25 

5 MHz 

Ch. Freq.(MHz) 

26065 1 852.5 

26365 1 882.5 

26665 1 912.5 
 

UE Category & Uplink Modulation UE Category 3 QPSK, 16QAM       

Power Class UE Power Class 3       

Description of the LTE Transmitter & 

antenna 

See section 11. 

-. Ant.1 & Ant.2 cannot transmit simultaneously 

-. Ant.1: BC0, BC1, BC10, LTE and WIMAX(Tx1) It can not transmit simultaneously. 

-. Ant.2: WIMAX(Tx2) 

LTE voice/data requirements Data Only 
   

 

    
Identify if MPR is optional or 

mendatory 

 

The EUT incorporates MPR as per 3GPP TS36.101. 
  

The MPR is permanently built-in by design as a mandatory. 
  

A-MPR is not implemented. 
  

During SAR testing, A-MPR was disabled by setting NS=01 on the R&S CMW500. 

Maximum average conducted output 

power 

(dBm) 

See section 9. RF conducted power measurement in the SAR report. 

 
    

Identify all other U.S. wireless 

operating modes, device exposure 

configurations and frequency bands 

- BC0, BC1, BC10, LTE Band 25 and WIMAX     

 : Body worn SAR is required 
  

  

 

 
 

 

  

Maximum average conducted output 

power for other wireless mode and 

frequency 

See section 9. RF output power measurement in the SAR 

report. 
    

Simultaneous Transmission 

condition 
This device does not support simultaneous transmission.   

Power reduction explanation Power reduction implement. Please find the section 9.   

Description of the test equipment,  

software, etc. 
LTE SAR Testing was performed using a CMW500.  

UE transmits with maximum output power during SAR testing. 
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2.2 802.16e/WiMAX Device and System Operating Parameters 
Table 1: 802.16e/WiMAX Device and System Operating Parameters 

Description Parameter Comment 

FCC ID RB2-U770 Identify all related FCC ID 

Radio Service Part 27 subpart M Rule parts 

Transmit Frequency Range (MHz) 2 496 MHz ï 2 690MHz System parameter 

System/Channel Bandwidth (MHz) 5MHz 10MHz System parameter 

System Profile Revision 1.7.0 Defined by WiMax Forum 

Modulation Schemes QPSK, 16QAM Identify all applicable UL modulations 

Sampling Factor 28/25 System parameter 

Sampling Frequency (MHz) 5.6MHz 11.2MHz (Fs) 

Sample Time (ns) 178.58ns 89.3ns (1/ Fs) 

FFT Size (NFFT) 512 1024 (NFFT) 

Sub-Carrier Spacing (kHz) 10.9375 kHz (ȹf) 

Useful Symbol time (ɛs) 91.43ɛs (Tb=1/ȹf) 

Guard Time (ɛs) 11.43us (Tg=Tb/cp); cp = cyclic prefix 

OFDMA Symbol time (ɛs) 102.85714us (Ts=Tb+Tg) 

Frame Size (ms) 5ms System parameter 

TTG + RTG (us or number of 

symbols) 
165.7143ɛs 

Idle time, system parameter 

Number of DL OFDMA 

symbols per Frame 
29 

Identify the allowed & maximum symbols, 

including both traffic & control symbols 

Number of UL OFDMA 

Symbols per Frame 
18 

DL:UL Symbol Ratios 
29:18 

Identify all applicable DL:UL ratios; used 

to determine UL duty factor 

Power Class (dBm) Power Class 2, 23±0.5dBm Identify power class and tolerance 

Wave1 / Wave2 
Wave2, 2Rx+1Tx Diversity 

Describe antenna diversity info and MIMO 

requirements separately 

UL Zone Types (FUSC, PUSC, 

OFUSC, OPUSC, AMC, TUSC1, 

TUSC2) 

PUSC 

Describe separately the symbol and 

sub-carrier/sub-channel structures 

applicable to each zone type 

Maximum Number of UL Sub-carriers 409 841 Identify the allowed and tested or to be 

tested parameters; include separated 

explanations on the control symbol 

configuration used in the power 

measurements and show the maximum 

power level is determined for the control 

symbols 

Measured UL Burst Maximum 

Average Power 
5 MHz QPSK 1/2: 22.96 dBm 

10 MHz QPSK 1/2: 23.00 dBm 

UL Control Symbol 

Configuration 

3 PUSC symbols (used for 

ranging, CQICH and 

ACK/NACK)  

UL Control Symbol Maximum 

Average Power 
223.9mW 

UL Burst Peak-to-Average 

Power Ratio (PAPR) 

4.64 ~ 

4.75dBm 

(ANT1) 

4.66 ~ 

4.74dBm 

(ANT2) 

4.66 ~ 

4.80dBm 

(ANT1) 

4.66 ~ 

4.75dBm 

(ANT2) 

Identify the expected range and 

measured/tested PAPR; explain separately 

the methods used or to be used to address 

SAR probe calibration and measurement 

error issues 

Frame Averaged UL 

Transmission Duty Factor (%) 
Frame averaged Duty Cycle: 

18/48=0.375 

cf factor : 1/0.375 = 2.67 

Show calculations separately and explain 

how the applicable cf factor (duty factor) 

used or to be use in the SAR measurements 

is derived and how the control symbols are 

accounted for 
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3. DESCRIPTION OF TEST EQUIPMENT                 

3.1 SAR MEASUREMENT SETUP 

These measurements are performed using the DASY4 automated dosimetric assessment system. It is made 

by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland. It consists of high precision robotics 

system (Staubli), robot controller, Pentium III computer, near-field probe, probe alignment sensor, and the 

generic twin phantom containing the brain equivalent material. The robot is a six-axis industrial robot 

performing precise movements to position the probe to the location (points) of maximum electromagnetic field 

(EMF) (see Figure.3.1). 

 

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and remote 

control, is used to drive the robot motors. The PC consists of the HP Pentium IV 3.0 GHz computer with 

Windows XP system and SAR Measurement Software DASY4, A/D interface card, monitor, mouse, and 

keyboard. The Staubli Robot is connected to the cell controller to allow software manipulation of the robot. A 

data acquisition electronic (DAE) circuit performs the signal amplification, signal multiplexing, AD-conversion, 

offset measurements, mechanical surface detection, collision detection, etc. is connected to the 

Electro-optical coupler (EOC). The EOC performs the conversion from the optical into digital electric signal of 

the DAE and transfers data to the PC plug-in card. 

 

Figure 3.1 HCT SAR Lab. Test Measurement Set-up 

 

The DAE4 consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel and 

gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic unit. 

Transmission to the PC-card is accomplished through an optical downlink for data and status information and 

an optical uplink for commands and clock lines. The mechanical probe mounting device includes two different 

sensor systems for frontal and sidewise probe contacts. They are also used for mechanical surface detection 

and probe collision detection. The robot uses its own controller with a built in VME-bus computer. The system 

is described in detail in. 

http://www.hct.co.kr/
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3.2 DASY E-FIELD PROBE SYSTEM 

3.2.1 ET3DV6 Probe Specification 
Construction  Symmetrical design with triangular core 

Built-in optical fiber for surface detection System 
Built-in shielding against static charges 
 

Calibration   In air from 10 MHz to 2.5 GHz 
In brain and muscle simulating tissue at 
Frequencies of 450 MHz, 900 MHz and 
1.8 GHz (accuracy: 8 %) 
 

Frequency   10 MHz to > 3 GHz; Linearity: ° 0.2 dB 
(30 MHz to 3 GHz) 
 

Directivity    ° 0.2 dB in brain tissue (rotation around probe axis) 
° 0.4 dB in brain tissue (rotation normal probe axis) 
 

Dynamic     5 /g to > 100 mW/g; 
 
Range Linearity: ° 0.2 dB 
 
Surface   ° 0.2 mm repeatability in air and clear liquids 
Detection  over diffuse reflecting surfaces. 
 
Dimensions  Overall length: 330 mm 

Tip length: 16 mm 
Body diameter: 12 mm 
Tip diameter: 6.8 mm 
Distance from probe tip to dipole centers: 2.7 mm 
 

Application  General dissymmetry up to 3 GHz 
Compliance tests of mobile phones 
Fast automatic scanning in arbitrary phantoms   Figure 3.2 Photograph of the probe 

and the Phantom 
 

The SAR measurements were conducted with the dosimetric probe 

ET3DV6, designed in the classical triangular configuration and 

optimized for dosimetric evaluation. The probe is constructed using 

the thick film technique; with printed resistive lines on ceramic 

substrates. The probe is equipped with an optical multifiber line 

ending at the front of the probe tip. It is connected to the EOC box 

on the robot arm and provides an automatic detection of the 

phantom surface. Half of the fibers are connected to a pulsed 

infrared transmitter, the other half to a synchronized receiver. As 

the probe approaches the surface, the reflection from the surface 

produces a coupling from the transmitting to the receiving fibers. 

This reflection increases first during the approach, reaches a 

maximum and then decreases. If the probe is flatly touching the 

sur face ,  t he  coup l i ng  i s  ze ro .  The  d is tance  o f  t he  coup l i ng 

   maximum to the surface is independent of the surface reflectivity 

          and largely independent of the surface to probe angle. The DASY4 

software reads the reflection during a  software approach and looks 

for the maximum using a 2
nd

  order fitting. The approach is stopped 

at reaching the maximum. 

Figure 3.3 ET3DV6 E-field Probe 
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