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APPENDIX2 :  System Validation 
1. Validation uncertainty 
 
The uncertainty budget has been determined for the DASY5 measurement system according to the SPEAG documents[2] 
and is given in the following Table. 
<300MHz-6GHz> 
Error Description 
 

Uncertainty 
value ± % 

Probability 
distribution 

divisor (ci) 
1g 

Standard 
Uncertainty 
(1g) 

vi 
or 
veff 

Measurement System       
Probe calibration ±6.55 Normal 1 1 ±6.55 ∞ 
Axial isotropy of the probe ±4.7 Rectangular √3 1 ±2.7 ∞ 
Spherical isotropy of the probe ±9.6 Rectangular 0 0 0 ∞ 
Boundary effects ±1.0 Rectangular √3 1 ±1.2 ∞ 
Probe linearity ±4.7 Rectangular √3 1 ±2.7 ∞ 
Detection limit ±1.0 Rectangular √3 1 ±0.6 ∞ 
Readout electronics ±0.3 Normal 1 1 ±0.3 ∞ 
Response time 0 Rectangular √3 1 0 ∞ 
Integration time 0 Rectangular √3 1 0 ∞ 
RF ambient Noise ±1.0 Rectangular √3 1 ±1.7 ∞ 
RF ambient Reflections ±1.0 Rectangular √3 1 ±1.7 ∞ 
Probe Positioner ±0.8 Rectangular √3 1 ±0.5 ∞ 
Probe positioning ±6.7 Rectangular √3 1 ±3.9 ∞ 
Algorithms for Max.SAR Eval. ±2.0 Rectangular √3 1 ±1.2 ∞ 
Dipole       
Deviation of exp.dipole ±5.5 Rectangular √3 1 ±3.2 ∞ 
Dipole Axis to Liquid Distance ±2.0 Rectangular √3 1 ±1.2 ∞ 
Input power and SAR drift meas. ±3.4 Rectangular √3 1 ±2.7 ∞ 
Phantom and Setup       
Phantom uncertainty ±4.0 Rectangular √3 1 ±2.3 ∞ 
SAR correction ±1.9 Rectangular √3 1 ±1.1  
Liquid conductivity (target) ±5.0 Rectangular √3 0.78 ±2.3 ∞ 
Liquid conductivity (meas.) -4.1 Rectangular 1 0.26 ±1.1 ∞ 
Liquid permittivity (target) ±5.0 Rectangular √3 0.78 ±2.3  ∞ 
Liquid permittivity (meas.) -4.8 Rectangular 1 0.23 ±1.1 ∞ 

       
Combined Standard Uncertainty    ±10.978  
Expanded Uncertainty (k=2)    ±21.96  
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2. System validation result 900MHz 
System validation result for Head 900MHz 
Simulated Tissue Liquid Parameter confirmation  

Date
Ambient
Temp.
[deg.c]

Relative
Humidity

[%]

Liquid
type

Liquid
Temp.
[deg.c]

Measured
Frequency

[MHz]
Parameters

Target
Value*1

Measured
Deviation

[%]
Limit
 [%]

  εr 41.5 40.1 -3.4 +/-5
σ [mho/m] 0.97 0.93 -4.1 +/-5

 εr: Relative Permittivity / σ : Coductivity 
*1 The Target value is a parameter defined in FCC OET 65.  

61 900

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

5-Oct 24.2
HSL
900

24

System validation result 

Forward Power 250mW Conversion 1W Deviation Limit
Measured Calculation [%] [%]

5-Oct 900.00 2.69 10.76 10.80 -0.4 +/-10
*2 The taget value is the parameter defined in IEEE 1528.

SYSTEM VALIDATION

Date
SAR 1g [W/kg]

Target 1W *2

Frequenc
y

[MHz]

 
HEAD 900MHz System Validation DATA /  Dipole 900MHz / Forward Conducted Power : 250mW 
Communication System: CW; Communication System Band: D900 (900.0 MHz); Frequency: 900 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 900 MHz; σ = 0.93 mho/m; εr = 40.1; ρ = 1000 kg/m3  
Phantom section: Flat Section  
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)  
DASY5 Configuration 
Probe: EX3DV3 - SN3507; ConvF(10.25, 10.25, 10.25); Calibrated: 2010/02/19  
Sensor-Surface: 2mm (Mechanical Surface Detection)  
Electronics: DAE4 Sn509; Calibrated: 2011/07/20  
Phantom: SAM with CRP; Type:  
Measurement SW: DASY52, Version 52.6 (1);  
Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (interpolated) = 3.421 mW/g 
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 55.683 V/m; Power Drift = -0.01 dB 
Peak SAR (extrapolated) = 4.169 W/kg 
SAR(1 g) = 2.69 mW/g; SAR(10 g) = 1.74 mW/g 
Maximum value of SAR (measured) = 3.463 mW/g 
Date: 2011/10/05 
Ambient Temp. : 22.0 degree.C.    Liquid Temp.; 21.5 degree.C. 
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System validation result for Body 900MHz 
Simulated Tissue Liquid Parameter confirmation  

Date
Ambient
Temp.
[deg.c]

Relative
Humidity

[%]

Liquid
type

Liquid
Temp.
[deg.c]

Measured
Frequency

[MHz]
Parameters

Target
Value*1

Measured
Deviation

[%]
Limit
 [%]

  εr 55.0 53.6 -2.5 +/-5
σ [mho/m] 1.05 1.05 0.0 +/-5

  εr 55.0 52.7 -4.2 +/-5
σ [mho/m] 1.05 1.01 -3.8 +/-5

 εr: Relative Permittivity / σ : Coductivity 
*1 The Target value is a parameter defined in FCC OET 65 .  

7-Nov 24 45
MSL
900

23.5 900

41 900

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

4-Oct 24.5
MSL
900

24

Date
Ambient
Temp.
[deg.c]

Relative
Humidity

[%]

Liquid
type

Liquid
Temp.
[deg.c]

Measured
Frequency

[MHz]
Parameters

Target
Value*2

Measured
Deviation

[%]
Limit*3

 [%]

  εr 53.6 53.6 0.0 +/-6
σ [mho/m] 1.05 1.05 0.0 +/-6

  εr 53.6 52.7 -1.7 +/-6
σ [mho/m] 1.05 1.01 -3.8 +/-6

 εr: Relative Permittivity / σ : Coductivity 

*3 The limit is for deviation provided by manufacture.

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

4-Oct 24.5
MSL
900

24

7-Nov 24 45
MSL
900

23.5 900

*2 The target value is the calibrated dipole Body TSL parameters. (D900V2 SN:155, Measured Body TSL parameters)

41 900

 
System validation result 

Forward Power 250mW Conversion 1W Deviation Limit
Measured Calculation [%] [%]

4-Oct 900.00 2.64 10.56 10.90 -3.1 +/-10
7-Nov 900.00 2.46 9.84 10.90 -9.7 +/-10

*1 The taget value is the parameter defined in  1g SAR (normalizes to 1W) in manufacturer calibrated dipole (D900V2 SN:155

SYSTEM VALIDATION

Date
SAR 1g [W/kg]

Target 1W *1

Frequenc
y

[MHz]
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Body 900MHz System Validation DATA /  Dipole900MHz / Forward Conducted Power : 250mW 
Communication System: CW; Communication System Band: D900 (900.0 MHz); Frequency: 900 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 900 MHz; σ = 1.05 mho/m; εr = 53.6; ρ = 1000 kg/m3  
Phantom section: Flat Section  
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)  
DASY5 Configuration 
Probe: EX3DV3 - SN3507; ConvF(10.18, 10.18, 10.18); Calibrated: 2011/03/16  
Sensor-Surface: 2mm (Mechanical Surface Detection)  
Electronics: DAE4 Sn509; Calibrated: 2011/07/20  
Phantom: ELI 4.0; Type: QDOVA001BA;   
Measurement SW: DASY52, Version 52.6 (1);  
 
Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (interpolated) = 3.345 mW/g 
 
Zoom Scan  (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 57.685 V/m; Power Drift = -0.02 dB 
Peak SAR (extrapolated) = 3.954 W/kg 
SAR(1 g) = 2.64 mW/g; SAR(10 g) = 1.73 mW/g 
Maximum value of SAR (measured) = 3.346 mW/g 
Date: 2011/10/04 
Ambient Temp. : 24.0 degree.C.    Liquid Temp.; 24.5 degree.C. 
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Body 900MHz System Validation DATA /  Dipole900MHz / Forward Conducted Power : 250mW 
Communication System: CW; Communication System Band: D900 (900.0 MHz); Frequency: 900 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 900 MHz; σ = 1.01 mho/m; εr = 52.7; ρ = 1000 kg/m3  
Phantom section: Flat Section  
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)  
DASY5 Configuration 

 Probe: EX3DV4 - SN3540; ConvF(10.05, 10.05, 10.05); Calibrated: 2011/07/21  
 Sensor-Surface: 2mm (Mechanical Surface Detection)  
 Electronics: DAE4 Sn509; Calibrated: 2011/07/20  
 Phantom: ELI 4.0; Type: QDOVA001BA;  
 Measurement SW: DASY52, Version 52.6 (1);  

 
Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (interpolated) = 3.094 mW/g 
 
Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 57.000 V/m; Power Drift = -0.03 dB 
Peak SAR (extrapolated) = 3.661 W/kg 
 
SAR(1 g) = 2.46 mW/g; SAR(10 g) = 1.60 mW/g 
Maximum value of SAR (measured) = 3.106 mW/g 
 
Date: 2011/11/07 
Ambient Temp. : 23.0 degree.C.    Liquid Temp.; 23.5 degree.C. 
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3. System Validation Dipole (D900V2,S/N: 155) 
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4. System validation result 1800MHz  
System validation result for Head 1800MHz 
Simulated Tissue Liquid Parameter confirmation  

Date
Ambient
Temp.
[deg.c]

Relative
Humidity

[%]

Liquid
type

Liquid
Temp.
[deg.c]

Measured
Frequency

[MHz]
Parameters

Target
Value*1

Measured
Deviation

[%]
Limit
 [%]

  εr 40.0 38.1 -4.8 +/-5
σ [mho/m] 1.40 1.37 -2.1 +/-5

 εr: Relative Permittivity / σ : Coductivity 
*1 The Target value is a parameter defined in FCC OET 65.  

63 1800

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

5-Oct 22.5
HSL
1800

23

System validation result 

Forward Power 250mW Conversion 1W Deviation Limit
Measured Calculation [%] [%]

5-Oct 1800.00 9.68 38.72 38.10 1.6 +/-10
*2 The taget value is the parameter defined in IEEE 1528.

SYSTEM VALIDATION

Date
SAR 1g [W/kg]

Target 1W *2

Frequenc
y

[MHz]

 
HEAD 1800MHz System Validation DATA /  Dipole 1800MHz / Forward Conducted Power : 250mW 
Communication System: CW; Communication System Band: D1800 (1800.0 MHz); Frequency: 1800 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 1800 MHz; σ = 1.37 mho/m; εr = 38.1; ρ = 1000 kg/m3  
Phantom section: Flat Section  
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)  
DASY5 Configuration 
Probe: EX3DV3 - SN3507; ConvF(8.9, 8.9, 8.9); Calibrated: 2010/02/19  
Sensor-Surface: 2mm (Mechanical Surface Detection)  
Electronics: DAE4 Sn509; Calibrated: 2011/07/20  
Phantom: SAM with CRP; Type: SAM;   
Measurement SW: DASY52, Version 52.6 (1);  
Area Scan  (61x61x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (interpolated) = 14.352 mW/g 
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 87.912 V/m; Power Drift = -0.03 dB 
Peak SAR (extrapolated) = 18.443 W/kg 
SAR(1 g) = 9.68 mW/g; SAR(10 g) = 5.05 mW/g 
Maximum value of SAR (measured) = 13.912 mW/g 
Date: 2011/10/03 
Ambient Temp. : 23.0 degree.C.    Liquid Temp.; 22.5 degree.C. 
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System validation result for Body1800MHz 
 
Simulated Tissue Liquid Parameter confirmation  

Date
Ambient
Temp.
[deg.c]

Relative
Humidity

[%]

Liquid
type

Liquid
Temp.
[deg.c]

Measured
Frequency

[MHz]
Parameters

Target
Value*1

Measured
Deviation

[%]
Limit
 [%]

  εr 53.3 51.1 -4.1 +/-5
σ [mho/m] 1.52 1.48 -2.6 +/-5

  εr 53.3 51.5 -3.4 +/-5
σ [mho/m] 1.52 1.48 -2.6 +/-5

 εr: Relative Permittivity / σ : Coductivity 
*1 The Target value is a parameter defined in FCC OET 65 .  

7-Nov 24.0 45
MSL
1800

23.5 1800

45 1800

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

3-Oct 22.5
MSL
1800

22.0

Date
Ambient
Temp.
[deg.c]

Relative
Humidity

[%]

Liquid
type

Liquid
Temp.
[deg.c]

Measured
Frequency

[MHz]
Parameters

Target
Value*2

Measured
Deviation

[%]
Limit*3

 [%]

  εr 52.9 51.1 -3.4 +/-6
σ [mho/m] 1.45 1.48 2.1 +/-6

  εr 52.9 51.5 -2.6 +/-6
σ [mho/m] 1.45 1.48 2.1 +/-6

 εr: Relative Permittivity / σ : Coductivity 

*3 The limit is for deviation provided by manufacture.

45
MSL
1800

23.5 1800

*2 The target value is the calibrated dipole Body TSL parameters.
 (D1800V2 SN:2d04, Measured Body TSL parameters)

45 1800

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

3-Oct 22.5
MSL
1800

22.0

7-Nov 24.0

 
System validation result 

Forward Power 250mW Conversion 1W Deviation Limit
Measured Calculation

3-Oct 1800.00 10.00 40.00 38.40 4.2 +/-10
3-Oct 1800.00 10.20 40.80 38.40 6.2 +/-10

*1 The taget value is the parameter defined in  1g SAR (normalizes to 1W) in manufacturer calibrated dipole (D1800V2 SN:2d04)

SYSTEM VALIDATION

Date
SAR 1g [W/kg]

Target 1W *1

Frequenc
y

[MHz]
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Body1800MHz System Validation DATA /  Dipole1800MHz / Forward Conducted Power : 250mW 
Communication System: CW; Communication System Band: D1800 (1800.0 MHz); Frequency: 1800 MHz;Duty Cycle: 
1:1 
Medium parameters used: f = 1800 MHz; σ = 1.48 mho/m; εr = 51.1; ρ = 1000 kg/m3  
Phantom section: Flat Section  
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)  
DASY5 Configuration 
Probe: EX3DV3 - SN3507; ConvF(8.25, 8.25, 8.25); Calibrated: 2011/03/16  
Sensor-Surface: 2mm (Mechanical Surface Detection)  
Electronics: DAE4 Sn509; Calibrated: 2011/07/20  
Phantom: ELI 4.0; Type: QDOVA001BA;   
Measurement SW: DASY52, Version 52.6 (1);  
 
Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (interpolated) = 14.444 mW/g 
 
Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 98.736 V/m; Power Drift = -0.06 dB 
Peak SAR (extrapolated) = 17.606 W/kg 
SAR(1 g) = 10 mW/g; SAR(10 g) = 5.33 mW/g 
Maximum value of SAR (measured) = 14.104 mW/g 
Date: 2011/10/04 
Ambient Temp. : 22.0 degree.C.    Liquid Temp.; 22.5 degree.C. 
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Body1800MHz System Validation DATA /  Dipole1800MHz / Forward Conducted Power : 250mW 
Communication System: CW; Communication System Band: D1800 (1800.0 MHz); Frequency: 1800 MHz;Duty Cycle: 
1:1 
Medium parameters used: f = 1800 MHz; σ = 1.48 mho/m; εr = 51.5; ρ = 1000 kg/m3  
Phantom section: Flat Section  
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)  
DASY5 Configuration 
Probe: EX3DV4 - SN3540; ConvF(8, 8, 8); Calibrated: 2011/07/21  
Sensor-Surface: 2mm (Mechanical Surface Detection)  
Electronics: DAE4 Sn509; Calibrated: 2011/07/20  
Phantom: ELI 4.0; Type: QDOVA001BA 
Measurement SW: DASY52, Version 52.6 (1);  
 
Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (interpolated) = 15.056 mW/g 
 
Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 97.008 V/m; Power Drift = -0.07 dB 
Peak SAR (extrapolated) = 18.612 W/kg 
SAR(1 g) = 10.2 mW/g; SAR(10 g) = 5.4 mW/g 
Maximum value of SAR (measured) = 14.728 mW/g 
Date: 2011/11/07 
Ambient Temp. : 24.0 degree.C.    Liquid Temp.; 23.5 degree.C. 
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5. System Validation Dipole (D1800V2,S/N: 2d04) 
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