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Appendix A. SAR Plots for System Verification 
 
The plots for system verification with largest deviation for each SAR system combination are shown as 
follows. 
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Appendix B. SAR Plots for SAR Measurement 
 
The plots for SAR measurement are shown as follows. 
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Appendix C. Probe & Dipole Antenna Calibration Certificates 
 
The SPEAG calibration certificates are shown as follows.  
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Appendix D. SAR Tissue Specifications 
 

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 coordin

ates refer to source and observation points, respectively, r2 = ρ 2 + ρ ′2 − 2ρρ ′cosφ ′, ω is the angul

ar frequency, and j = √−1. 

 
Table D-1 Composition of the Tissue Equivalent Matter - Head 

Tissue 

Type 
Water SUGAR Salt DGBE 

BACTERIA

CIDE 
HEC Mineral Oil Emulsifiers 

HSL2450 54.9 - 0.1 45.0 - - - - 

HSL5GHz 78.0 - 2.0 - - - 11.0 9.0 
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Appendix E. SAR System Validation 

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. 

Justification for Extended SAR Dipole Calibrations 
Usage of SAR dipoles calibrated less than 3 years ago but more than 1 year ago were confirmed in 
maintaining return loss(<-20 dB, within 20% of prior calibration) and impedance (within 5 ohm from prior 
calibration) requirements per extended calibrations in KDB 864664 D01v01r04. 

Table E-1 SAR System Validation Summary 

SAR 
System 

# 

Freq. 
[MHz] 

Date 
Probe 

SN 
Probe 
Type 

Return 
loss 

Impedance CW Validation Mod. Validation 

(dB) (Ω) 
Sensit
ivity 

Probe 
Linearity 

Probe 
Isotropy 

Mod. 
Type 

Duty 
Factor 

PAR 

1 2450 2019-06-14 7359 EX3DV4 -25.7 54.8+0.9j PASS PASS PASS DSSS/OFDM PASS PASS 

2 5200 2019-02-23 7359 EX3DV4 -20.4 50.9–9.7j PASS PASS PASS OFDM PASS PASS 

3 5800 2019-02-23 7359 EX3DV4 -22.0 56.8–3.3j PASS PASS PASS OFDM PASS PASS 

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. 
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Appendix F. DUT Antenna Diagram & SAR Test Setup Photographs 
 

DUT Antenna Diagram 
 

 
 
Note: Exact antenna dimensions and separation distances are shown in the Technical Descriptions in the 
FCC Filing. 
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EUT Photo 

 

Front Side of EUT 

 

Rear Side of EUT 
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Body SAR Setup Photo 

 

Antenna 0 

 

Antenna 1 
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Antenna 2 

 


