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A P P E N D I X  D :  S A R  T I S S U E  S P E C I F I C A T I O N S  

Measurement Procedure for Tissue verification: 

1) The network analyzer and probe system was configured and calibrated. 
2) The probe was immersed in the tissue. The tissue was placed in a nonmetallic container. 

Trapped air bubbles beneath the flange were minimized by placing the probe at a slight angle. 
3) The complex admittance with respect to the probe aperture was measured 
4) The complex relative permittivity ε’ can be calculated from the below equation (Pournaropoulos 

and Misra): 

 

where Y is the admittance of the probe in contact with the sample, the primed and unprimed coordinates refer to 
source and observation points, respectively, ,  is the angular frequency, and . 

 
 

Table D-I  
Composition of the Tissue Equivalent Matter 
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Figure D-1 

13 MHz Tissue Equivalent Matter 
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A P P E N D I X  E :  S A R  S Y S T E M  V A L I D A T I O N  

Per FCC KDB Publication 865664 D02v01r02, SAR system validation status should be documented to confirm 
measurement accuracy. The SAR systems (including SAR probes, system components and software versions) 
used for this device were validated against its performance specifications prior to the SAR measurements. 
Reference dipoles were used with the required tissue- equivalent media for system validation, according to the 
procedures outlined in FCC KDB Publication 865664 D01v01r04 and IEEE 1528-2013. Since SAR probe 
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the valid 
frequency range of the probe calibration point, using the system that normally operates with the probe for routine 
SAR measurements and according to the required tissue-equivalent media.  
 
A tabulated summary of the system validation status including the validation date(s), measurement frequencies, 
SAR probes and tissue dielectric parameters has been included.  
 

Table E-1 
SAR System Validation Summary – 1g 

 

 
 
NOTE: While the probes have been calibrated for both CW and modulated signals, all measurements were 
performed using communication systems calibrated for CW signals only. Modulations in the table above represent 
test configurations for which the measurement system has been validated per FCC KDB Publication 865664 
D01v01r04 for scenarios when CW probe calibrations are used with other signal types. SAR systems were 
validated for modulated signals with a periodic duty cycle, such as GMSK, or with a high peak to average ratio (>5 
dB), such as OFDM according to FCC KDB Publication 865664 D01v01r04.

COND. PERM.

(σ) (εr) SENSITIVITY PROBE
 LINEARITY

PROBE 
 ISOTROPY

MOD. 
TYPE DUTY FACTOR PAR

J 13 7/24/2018 3914 EX3DV4 13 Head 0.744 53.074 PASS PASS PASS N/A N/A N/A

CW VALIDATION MOD. VALIDATIONSAR 
SYSTEM 

#
FREQ. [MHz] DATE PROBE SN PROBE TYPE PROBE CAL. POINT
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A P P E N D I X  G :  A D D I T I O N A L  S A R  T E S T I N G  C O N S I D E R A T I O N S  

1.1 SAR Test Procedures for Point SAR Evaluation 

1. Evaluated SAR with the device positioned in direct contact with the bottom of the flat phantom. 
2. After SAR test was completed, the probe was moved to approximate center of peak distribution. At this 

location, Time Sweep was run (Test Case 1) and a point SAR value was taken.  
3. Positioned AURA Antenna against the side wall of the phantom. Moved the probe close to edge to 

approximately match the point SAR value found in step 2. Another Time Sweep was taken at this location 
with the AURA Sensor not in the liquid (Test Case 2).  

4. Inserted an inactive AURA sensor into the liquid far away from probe and transmitter. Using the SAR 
measurement system, a multi-meter was configured to perform continuous point SAR measurements. 
The sensor was continuously moved closer to probe to and the point SAR levels were monitored to 
confirm that the presence of AURA sensor did not significantly impact the point SAR levels.  

5. Time Sweeps were taken at the farthest point from the probe (Test Case 3) and at a point close to the 
probe (Test Case 4) to show that there was not a significant impact in Average Peak SAR due to the 
presence of the AURA Sensor. 

1.2 Additional Evaluations to Confirm Sensor Proximity Impact 

Table G-1 
AURA Antenna with AURA Sensor Head SAR Data 

 
Note: Deviation was calculated with respect to Test Case 2, when the AURA Sensor was not submerged in the 
liquid. Test Case 2 was positioned to approximately match the maximum Average Peak SAR found in Test Case 
1.  

 
 

Figure G-1 
Time Sweep Average Peak SAR Graph 

MEASUREMENT RESULTS 

Average Peak 
SAR 

MHz (W/kg)

13.56 1 AURA Antenna Normal test 
position N/A Blue RD-0059 2.103 -

13.56 2 AURA Antenna Side of ELI 
phantom N/A Green RD-0059 2.149 -

13.56 3 AURA Antenna Side of ELI 
phantom Far from probe Yellow RD-0059 2.104 -2.094

13.56 4 AURA Antenna Side of ELI 
phantom Near probe Pink RD-0059 2.005 -6.701

FREQUENCY
Test Case Device Antenna Position Sensor Position

Color in 
Figure 1-1
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