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Appendix 3-7: Simulated tissue parameter confirmation 
 

The dielectric parameters were checked prior to assessment using the 85070E dielectric probe kit. 
The dielectric parameters measurement is reported in each correspondent section. 
 

Dielectric parameter measurement results

Date 
Freq. 

[MHz] 

Ambient Liq.T.[deg.C.] Liquid 
Depth 
[mm] 

Parameters 
Target value 

Measured
Deviation 

 for #1 
(Std.)[%] 

Limit 
[%] 

Deviation 
 for #2 

(Cal.)[%] 

Limit
[%] 
(*2) 

Temp 
[deg.C.] 

Humidity 
[%RH] 

Before After #1:Std. 
(*1) 

#2:Cal.
(*2) 

Sept. 5, 
2011 

5200 24.1 63 24.0 24.0 (149) Relative permittivity: r [-] 49.01 47.2 49.80 +1.6 5 +5.5 6
Conductivity:  [S/m] 5.299 5.37 5.554 +4.8 5 +3.4 6

Sept. 6, 
2011 

5800 25.0 63 24.9 24.9 (149) Relative permittivity: r [-] 48.2 46.2 48.80 +1.3 5 +5.6 6
Conductivity:  [S/m] 6.00 6.16 6.244 +4.1 5 +1.4 6

Sept. 9, 
2011 

2450 23.8 63 23.7 23.7 (158) Relative permittivity: r [-] 52.7 52.5 50.17 -4.8 5 -4.4 6
Conductivity:  [S/m] 1.95 1.96 1.976 +1.3 5 +0.8 6

*1. The target value is a parameter defined in OET65, Supplement C. 
*2 For 5200MHz and 5800MHz, the target value and limit are parameter defined in the calibration data sheet of D5GHzV2 (sn:1070) dipole 

calibrated by Schmid & Partner Engineering AG (Certification No. D5GHzV2-1070_Feb11, the data sheet was filed in this report.). 
 For 2450MHz, the target value and limit are parameter defined in the calibration data sheet of D2450V2 (sn:822) dipole calibrated by Schmid 

& Partner Engineering AG (Certification No. D2450V2-822_Jan11, the data sheet was filed in this report.). 
 

*. Decision on Simulated Tissues of 5200MHz 
 In the current standards (e.g., IEEE 1528, OET 65 Supplement C), the dielectric parameters suggested for head and body tissue simulating 

liquid are given at 3000MHz and 5800MHz. As an intermediate solution, dielectric parameters for the frequencies between 5000 to 5800 
MHz were obtained using linear interpolation. Furthermore, dielectric parameters for the frequencies above 5800MHz were obtained using 
linear extrapolation. Therefore the dielectric parameters of 5200MHz (the frequency for the validation) and other SAR tested frequencies in 
listed below were decided as following.  

 Standard, interpolated and extrapolated dielectric parameters for head and body tissue simulating liquid in the frequency range 3000 to 5825MHz. 
 

f (MHz) Head Tissue Body Tissue Reference f (MHz) Head Tissue Body Tissue Reference r  [S/m] r  [S/m] r  [S/m] r  [S/m] 
3000 38.5 2.40 52.0 2.73 Standard 5755 - - 48.26 5.947 Interpolated
5800 35.3 5.27 48.2 6.00 Standard 5765 - - 48.25 5.959 Interpolated
5190 - - 49.03 5.288 Interpolated 5785 - - 48.22 5.982 Interpolated
5200 - - 49.01 5.299 Interpolated 5795 - - 48.21 5.994 Interpolated
5230 - - 48.97 5.334 Interpolated 5825 - - 48.17 6.029 Extrapolated
5240 - - 48.96 5.346 Interpolated   
5260 - - 48.93 5.369 Interpolated   
5270 - - 48.92 5.381 Interpolated   
5310 - - 48.87 5.428 Interpolated   
5320 - - 48.85 5.439 Interpolated   
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Appendix 3-8: System validation data 
 

Prior to the SAR assessment of EUT, the system validation kit was used to test whether the system was operating within 
its specifications of 10%. The validation results are in the table below. 
 

System validation results

Date Freq. 
[MHz] 

Liquid 
Type 

Ambient Liquid Temp. [deg.C.] Liquid
Depth
[mm]

Permittivity
measured 
r [-] 

Conductivity
measured 
 [S/m]] 

Power 
drift 
[dB] 

System dipole validation target & measured 
SAR 1g [W/kg] (at 1W) 

Deviation
[%] 

Limit
[%] Temp 

[deg.C.] 
Humidity 
[%RH] 

Check Before After Target 
value 

Measured (*3) 

Sept. 5, 
2011 

5200 Body 24.3 63 24.0 24.0 23.9 149 49.8 5.55 -0.019 77.1(*1) 80.3 
(8.03 (at 100mW)) 

+4.2 10

Sept. 6, 
2011 

5800 Body 24.8 59 24.9 24.6 24.6 149 48.8 6.24 0.051 72.4(*1) 72.1 
(7.21 (at 100mW)) 

-0.4 10

Sept. 9, 
2011 

2450 Body 23.8 57 23.7 23.6 23.6 158 50.2 1.98 -0.076 50.9(*2) 50.0 
(12.5 (at 250mW)) 

-1.8 10

Note: Refer to Appendix 3-10 Validation measurement data for the above result representation in plot data. 
*1. The target value is a parameter defined in the calibration data sheet of D5GHzV2(sn:1070) dipole calibrated by Schmid & Partner Engineering 

AG (Certification No. D5GHzV2-1070_Feb11, the data sheet was filed in this report.). 
*2. The target value is a parameter defined in the calibration data sheet of D2450V2 (sn:822) dipole calibrated by Schmid & Partner Engineering 

AG (Certification No. D2450V2-822_Jan11, the data sheet was filed in this report.). 
 *. We performed the system validation based on FCC requirement, “The 1-g or 10-g SAR values measured using the required tissue 

dielectric parameters should be within 10% of manufacturer calibrated dipole SAR values. However these manufacturer calibrated dipole 
target SAR values should be substantially similar to those defined in IEEE Standard 1528.” and FCC permits “SAR system verification with 
the actual liquid used for EUT’s SAR measurement, should be the default operating procedures.”  We confirmed the this dipole 
manufacture's validation data for head is within 5% against IEEE Standard 1528 (manufacture’s cal.: 54.4W/kg (+3.8% vs. std.: 52.4W/kg). 
so we can only use Body liquid validation data for our system verification 

*3. The measurement value was normalized to 1W forward power. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Test setup for the system performance check 

Dipole 
(2450MHz)

Dipole 
(5GHz)

Liquid depth:  
149mm  

(5.2GHz) 
Sept. 5, 2011 

Liquid depth: 
149mm  

(5.8GHz) 
Sept. 6, 2011

Liquid depth:  
158mm  

(2450MHz) 
Sept. 9, 2011 
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Appendix 3-9: Validation uncertainty 
 

Uncertainty of system check setup 
Under 3GHz

1g SAR 10g SAR 
combined measurement uncertainty of the measurement system (k=1) ± 9.9% ± 9.6% 

expanded uncertainty (k=2) ± 19.9% ± 19.3% 
 

 Error Description Uncertainty
Value

Probability
distribution Divisor ci

(1g)
ci

(10g)
ui 

(1g) 
ui

(10g) vi, veff

A Measurement System (std. uncertainty) (std. uncertainty)
1 Probe calibration ±5.9 % Normal 1 1 1 ±5.9 % ±5.9 % ∞
2 Axial isotropy ±4.7 % Rectangular √3 0.7 0.7 ±1.9 % ±1.9 % ∞
3 Hemispherical isotropy (flat, <5) ±2.6 % Rectangular √3 0.7 0.7 ±1.1 % ±1.1 % ∞
4 Boundary effects ±1.0 % Rectangular √3 1 1 ±1.2 % ±1.2 % ∞
5 Probe linearity ±4.7 % Rectangular √3 1 1 ±2.7 % ±2.7 % ∞
6 System detection limit ±1.0 % Rectangular √3 1 1 ±0.6 % ±0.6 % ∞
7 System readout electronics ±0.3 % Normal 1 1 1 ±0.3 % ±0.3 % ∞
8 Response time ±0.0 % Rectangular √3 1 1 ±0.0 % ±0.0 % ∞
9 Integration time ±0.0 % Rectangular √3 1 1 ±0.0 % ±0.0 % ∞

10 RF ambient - noise ±3.0 % Rectangular √3 1 1 ±1.7 % ±1.7 % ∞
11 RF ambient - reflections ±3.0 % Rectangular √3 1 1 ±1.7 % ±1.7 % ∞
12 Probe positioner mechanical tolerance ±0.4 % Rectangular √3 1 1 ±0.2 % ±0.2 % ∞
13 Probe positioning with respect to phantom shell ±2.9 % Rectangular √3 1 1 ±1.7 % ±1.7 % ∞
14 Max.SAR evaluation ±1.0 % Rectangular √3 1 1 ±0.6 % ±0.6 % ∞
B Dipole  

15 Dipole axis to liquid distance ±2.0 % Rectangular √3 1 1 ±1.2 % ±1.2 % ∞
16 Input power and SAR drift measurement ±4.7 % Rectangular √3 1 1 ±4.7 % ±4.7 % 3
C Phantom and Setup  
17 Phantom uncertainty ±4.0 % Rectangular √3 1 1 ±2.3 % ±2.3 % ∞
18 Liquid conductivity (target) ±5.0 % Rectangular √3 0.64 0.43 ±1.8 % ±1.2 % ∞
19 Liquid conductivity (meas.) ±2.9 % Normal 1 0.64 0.43 ±1.9 % ±1.2 % 3
20 Liquid permittivity (target) ±5.0 % Rectangular √3 0.6 0.49 ±1.7 % ±1.4 % ∞
21 Liquid permittivity (meas.) ±2.9 % Normal 1 0.6 0.49 ±1.7 % ±1.4 % 3

 Combined Standard Uncertainty ±9.9 % ±9.6 % 88
 Expanded Uncertainty (k=2) ±19.9 % ±19.3 %

*. This measurement uncertainty budget is suggested by IEEE 1528 and determined by Schmid & Partner Engineering AG.[6] 
 

Uncertainty of SAR measurement system 
/Validation 

56 GHz
1g SAR 10g SAR 

combined measurement uncertainty of the measurement system (k=1) ± 12.1% ± 11.9% 
expanded uncertainty (k=2) ± 24.2% ± 23.7% 

 

 Error Description Uncertainty
Value

Probability
distribution Divisor ci

(1g)
ci

(10g)
ui 

(1g) 
ui

(10g) vi, veff

A Measurement System (std. uncertainty) (std. uncertainty)
1 Probe calibration ±6.8 % Normal 1 1 1 ±6.8 % ±6.8 % ∞
2 Axial isotropy ±4.7 % Rectangular √3 0.7 0.7 ±1.9 % ±1.9 % ∞
3 Hemispherical isotropy (*flat phantom, <5) ±2.6 % Rectangular √3 0.7 0.7 ±1.1 % ±1.1 % ∞
4 Boundary effects ±2.0 % Rectangular √3 1 1 ±1.2 % ±1.2 % ∞
5 Probe linearity ±4.7 % Rectangular √3 1 1 ±2.7 % ±2.7 % ∞
6 System detection limit ±1.0 % Rectangular √3 1 1 ±0.6 % ±0.6 % ∞
7 System readout electronics ±0.3 % Normal 1 1 1 ±0.3 % ±0.3 % ∞
8 Response time ±0.8 % Rectangular √3 1 1 ±0 % ±0 % ∞
9 Integration time ±2.6 % Rectangular √3 1 1 ±0 % ±0 % ∞

10 RF ambient - noise ±3.0 % Rectangular √3 1 1 ±1.7 % ±1.7 % ∞
11 RF ambient - reflections ±3.0 % Rectangular √3 1 1 ±1.7 % ±1.7 % ∞
12 Probe positioner mechanical tolerance ±0.8 % Rectangular √3 1 1 ±0.5 % ±0.5 % ∞
13 Probe positioning with respect to phantom shell ±9.9 % Rectangular √3 1 1 ±5.7 % ±5.7 % ∞
14 Max.SAR evaluation ±4.0 % Rectangular √3 1 1 ±2.3 % ±2.3 % ∞
B Dipole  

15 Dipole axis to liquid distance ±2.0 % Rectangular √3 1 1 ±1.2 % ±1.2% ∞
16 Input power and SAR drift measurement ±4.7 % Normal 1 1 1 ±4.7 % ±4.7 % ∞
C Phantom and Setup  
17 Phantom uncertainty ±4.0 % Rectangular √3 1 1 ±2.3 % ±2.3 % ∞
18 Liquid conductivity (target) ±5.0 % Rectangular √3 0.64 0.43 ±1.8 % ±1.2 % ∞
19 Liquid conductivity (meas.) ±3.0 % Normal 1 0.64 0.43 ±1.9 % ±1.3 % ∞
20 Liquid permittivity (target) ±5.0 % Rectangular √3 0.6 0.49 ±1.7 % ±1.4 % ∞
21 Liquid permittivity (meas.) ±3.2 % Normal 1 0.6 0.49 ±1.9 % ±1.6 % ∞

 Combined Standard Uncertainty ±12.1 % ±11.9 % ∞
 Expanded Uncertainty (k=2) ±24.2 % ±23.7 %

*. This measurement uncertainty budget is suggested by Schmid & Partner Engineering AG. [6] 
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Appendix 3-10: Validation measurement data 
 
(September 5, 2011) 5200MHz system check (Body) / Forward conducted power: 100mW 
 

EUT: Dipole 5GHz; Type: D5GHzV2; Serial: 1070 
Communication System: CW; Frequency: 5200 MHz; Crest Factor: 1.0 
Medium: MSL5800; Medium parameters used(24.0deg.C.): f = 5200 MHz; σ = 5.55 S/m; εr = 49.8; ρ = 1000 kg/m3  
DASY4 Configuration: - Probe: EX3DV4 - SN3679; ConvF(4.1, 4.1, 4.1); Calibrated: 2011/05/19 
 - Sensor-Surface: 2mm (Mechanical Surface Detection) - Electronics: DAE4 Sn626; Calibrated: 2011/02/10 
 - Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1059; Phantom section: Flat Section  
 - Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184 

Area Scan: (61x61x1): Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (interpolated) = 16.7 mW/g 
Z Scan (1x1x10): Measurement grid: dx=20mm, dy=20mm, dz=2mm; Maximum value of SAR (measured) = 15.4 mW/g 
Zoom Scan:(xy28,z22.5/4,2&r1.5) (8x8x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm; 
Reference Value = 60.9 V/m; Power Drift = -0.019 dB, Maximum value of SAR (measured) = 15.3 mW/g 
Peak SAR (extrapolated) = 29.8 W/kg (-4.1%, vs. speag-cal=31.1W/kg) 
SAR(1 g) = 8.03 mW/g (+4.2%, vs. speag-cal=7.71mW/g); SAR(10 g) = 2.29 mW/g 

 

 

Additional information: 
*.position: distance of dipole to phantom: 8mm (10mm to liquid), liquid depth: 149mm 
*.ambient: 24.3 deg.C / 63 %RH; liquid temperature: (before) 24.0 deg.C /(after) 23.9 deg.C 
*.white cubic: zoom scan area, red big cubic: SAR(10g ), red small cubic: SAR(1g)  
*.Tested by: Hiroshi Naka / Tested place:No.7 shielded room., Date tested: September 5, 2011 
 
(September 6, 2011) 5800MHz system check (Body) / Forward conducted power: 100mW 
 

EUT: Dipole 5GHz; Type: D5GHzV2; Serial: 1070 
Communication System: CW; Frequency: 5800 MHz; Crest Factor: 1.0 
Medium: MSL5800; Medium parameters used(24.9deg.C.): f = 5800 MHz; σ = 6.24 S/m; εr = 48.8; ρ = 1000 kg/m3  
DASY4 Configuration: - Probe: EX3DV4 - SN3679; ConvF(3.94, 3.94, 3.94); Calibrated: 2011/05/19 
 - Sensor-Surface: 2mm (Mechanical Surface Detection) - Electronics: DAE4 Sn626; Calibrated: 2011/02/10 
 - Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1059; Phantom section: Flat Section  
 - Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184 

Area Scan: (61x61x1): Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (interpolated) = 15.7 mW/g 
Z Scan (1x1x10): Measurement grid: dx=20mm, dy=20mm, dz=2mm; Maximum value of SAR (measured) = 14.0 mW/g 
Zoom Scan:(xy28,z22.5/4,2&r1.5) (8x8x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm;  
Reference Value = 55.4 V/m; Power Drift = 0.051 dB, Maximum value of SAR (measured) = 14.1 mW/g 
Peak SAR (extrapolated) = 29.7 W/kg (-10.0%, vs. speag-cal=33.0W/kg) 
SAR(1 g) = 7.21 mW/g (-0.4%, vs. speag-cal=7.24mW/g);; SAR(10 g) = 2.02 mW/g 

 

 

Additional information: 
*.position: distance of dipole to phantom: 8mm (10mm to liquid), liquid depth: 149mm 
*.ambient: 24.8 deg.C / 59 %RH; liquid temperature: (before) 24.6 deg.C /(after) 24.6 deg.C 
*.white cubic: zoom scan area, red big cubic: SAR(10g ), red small cubic: SAR(1g)  
*.Tested by: Hiroshi Naka / Tested place:No.7 shielded room., Date tested: September 6, 2011 
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Appendix 3-10: Validation measurement data (cont’d) 
 

(September 9, 2011) 2450MHz system check (Body) / Forward conducted power: 250mW 
 

EUT: Dipole 2450 MHz; Type: D2450V2; Serial: 822 
Communication System: CW; Frequency: 2450 MHz; Crest Factor: 1.0 
Medium: M2450; Medium parameters used(23.7deg.C.): f = 2450 MHz; σ = 1.98 S/m; εr = 50.2; ρ = 1000 kg/m3  
DASY4 Configuration: - Probe: EX3DV4 - SN3679; ConvF(7.34, 7.34, 7.34); Calibrated: 2011/05/19 
 - Sensor-Surface: 2mm (Mechanical Surface Detection) - Electronics: DAE4 Sn626; Calibrated: 2011/02/10 
 - Phantom: ELI 4.0; Type: QDOVA001BA; Serial: 1059; Phantom section: Flat Section  
 - Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184 

Area Scan(60,stp15) (41x41x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (interpolated) = 19.1 mW/g 
Z Scan(150,stp5) (1x1x33): Measurement grid: dx=20mm, dy=20mm, dz=5mm; Maximum value of SAR (measured) = 18.8 mW/g 
Zoom Scan(30,stp5) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm; 
Reference Value = 99.4 V/m; Power Drift = -0.076 dB, Maximum value of SAR (measured) = 19.0 mW/g 
Peak SAR (extrapolated) = 25.2 W/kg (-6.7%, vs. speag-cal=27.0W/kg) 
SAR(1 g) = 12.5 mW/g (-1.8%, vs. speag-cal=12.73mW/g); SAR(10 g) = 5.88 mW/g 

 

 

Additional information: 
*.position: distance of dipole to phantom: 8mm (10mm to liquid), liquid depth: 158mm 
*.ambient: 23.8 deg.C / 57 %RH; liquid temperature: (before) 23.6 deg.C /(after) 23.6 deg.C 
*.white cubic: zoom scan area, red big cubic: SAR(10g ), red small cubic: SAR(1g)  
*.Tested by: Hiroshi Naka / Tested place:No.7 shielded room., Date tested: September 9, 2011 
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) 
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 Test report No. : 32AE0142-SH-A 
 Page : 62 of 94 
 Issued date : October 21, 2011 
  
 FCC ID : AZD215 
 

 

UL Japan, Inc. 
Shonan EMC Lab. 
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN 
Telephone: +81 463 50 6400 / Facsimile: +81 463 50 6401 

Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d) 
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d) 
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d) 
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d) 
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d) 
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d) 
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d) 
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Appendix 3-12: Calibration certificate: Dipole (D5GHzV2) (sn:1070) 
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Appendix 3-12: Calibration certificate: Dipole (D5GHzV2) (sn:1070) (cont’d) 
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Appendix 3-12: Calibration certificate: Dipole (D5GHzV2) (sn:1070) (cont’d) 
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