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SAR System Validation 
 
Per FCC KDB 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 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 Attachment 3.1 SAR System Validation Summary 

SAR 
System 

Freq. 
[MHz] 

Date 
Probe 

SN 
Probe 
Type 

Probe CAL. Point 
PERM. COND. CW Validation MOD. Validation 

(εr) (σ) 
Sensi- 
tivity 

Probe 
Linearity 

Probe 
Isortopy 

MOD. 
Type 

Duty 
Factor 

PAR 

E 835 2016-09-29 3327 ES3DV3 835 Head 40.662 0.885 PASS PASS PASS N/A N/A N/A 

E 835 2016-09-29 3327 ES3DV3 835 Head 40.662 0.885 PASS PASS PASS GMSK PASS N/A 

C 1900 2016-09-21 3327 ES3DV3 1900 Head 39.585 1.414 PASS PASS PASS GMSK PASS N/A 

C 2450 2016-09-26 3327 ES3DV3 2450 Head 38.975 1.776 PASS PASS PASS OFDM N/A PASS 

E 835 2016-09-29 3327 ES3DV3 835 Body 53.886 0.988 PASS PASS PASS N/A N/A N/A 

E 835 2016-09-29 3327 ES3DV3 835 Body 53.886 0.988 PASS PASS PASS GMSK PASS N/A 

E 1900 2016-09-21 3327 ES3DV3 1900 Body 51.597 1.515 PASS PASS PASS GMSK PASS N/A 

C 2450 2016-09-26 3327 ES3DV3 2450 Body 50.662 1.944 PASS PASS PASS OFDM N/A PASS 

 
NOTE: While the probes have been calibrated for both a 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 KDB 865664. 
 

 


	1. DESCRIPTION OF DEVICE
	1.1 Guidance Applied
	1.2 Device Overview
	1.3 Nominal and Maximum Output Power Specifications
	1.4 DUT Antenna Locations
	1.5 SAR Test Exclusions Applied
	1.6 Power Reduction for SAR
	1.7 Device Serial Numbers

	2. INTROCUCTION
	3. DESCRIPTION OF TEST EQUIPMENT
	3.1 SAR MEASUREMENT SETUP
	3.2 ES3DV3 Probe Specification
	3.3 Probe Calibration Process
	3.3.1 E-Probe Calibration

	3.4 Data Extrapolation
	3.5 SAM Twin PHANTOM
	3.6 Device Holder for Transmitters
	3.7 Brain & Muscle Simulation Mixture Characterization
	3.8 SAR TEST EQUIPMENT

	4. TEST SYSTEM SPECIFICATIONS
	5. SAR MEASUREMENT PROCEDURE
	5.1 Measurement Procedure

	6. DEFINITION OF REFERENCE POINTS
	6.1 Ear Reference Point
	6.2 Handset Reference Points

	7. TEST CONFIGURATION POSITIONS FOR HANDSETS
	7.1 Device Holder
	7.2 Positioning for Cheek/Touch
	7.3 Positioning for Ear / 15   Tilt
	7.4 Body-Worn Accessory Configurations
	7.5 Extremity Exposure Configurations
	7.6 Wireless Router Configurations

	8. RF EXPOSURE LIMITS
	9. FCC MEASUREMENT PROCEDURES
	9.1 Measured and Reported SAR
	9.2 Procedures Used to Establish RF Signal for SAR
	9.3 SAR Measurement Conditions for WCDMA (UMTS)
	9.3.1 Output Power Verification
	9.3.2 Head SAR Measurements for Handsets
	9.3.3 Body SAR Measurements
	9.3.4 Release 5 HSDPA Data Devices
	9.3.5 Release 6 HSUPA Data Devices

	9.4 SAR Testing with 802.11 Transmitters
	9.4.1 General Device Setup
	9.4.2 Initial Test Position Procedure
	9.4.3 2.4 GHz SAR Test Requirements
	9.4.4 OFDM Transmission Mode and SAR Test Channel Selection
	9.4.5 Initial Test Configuration Procedure
	9.4.6 Subsequent Test Configuration Procedures


	10. RF CONDUCTED POWERS
	10.1 GSM Conducted Powers
	10.2 WCDMA Conducted Powers
	10.3 WLAN Conducted Powers
	10.4 Bluetooth Conducted Powers

	11. SYSTEM VERIFICATION
	11.1 Tissue Verification
	11.2 Test System Verification

	12. SAR TEST RESULTS
	12.1 Head SAR Results
	12.2 Standalone Body-Worn SAR Worn SAR Results
	12.3 Standalone Wireless router SAR Results
	12.4 SAR Test Notes

	13. FCC MULTI-TX AND ANTENNA SAR CONSIDERATIONS
	13.1 Introduction
	13.2 Simultaneous Transmission Procedures
	13.3 Simultaneous Transmission Capabilities
	13.4 Head SAR Simultaneous Transmission Analysis
	13.5 Body-Worn Simultaneous Transmission Analysis
	13.6 Hotspot SAR Simultaneous Transmission Analysis
	13.7 Simultaneous Transmission Conclusion

	14. SAR MEASUREMENT VARIABILITY
	14.1 Measurement Variability
	14.2 Measurement Uncertainty

	15. IEEE Std1528 –MEASUREMENT UNCERTAINTIES
	16. CONCLUSION
	17. REFERENCES
	Attachment 1. – Probe Calibration Data
	Attachment 2. – Dipole Calibration Data
	Attachment 3. – SAR SYSTEM VALIDATION



