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12. SAR Test Data 

GSM850 

MEASUREMENT 1 

Middle Band SAR (Channel 190):                                   Date: 07/23/2019 

Frequency (MHz) 836.599976 

Relative permittivity (real part) 41.417760 

Relative permittivity (imaginary part) 18.129852 

Conductivity (S/m) 0.874923 

Variation (%) -0.920000 
 Crest Factor: 8.3 

Probe Conversion factor 5.50 

E-Field Probe: SSE5 (SN 07/15 EP248) 

Area Scan dx=8mm dy=8mm, h= 5.00 mm 

ZoomScan 5x5x7,dx=8mm dy=8mm 
dz=5mm,Complete/ndx=8mm dy=8mm, h= 

5.00 mm 

Phantom Right head 

Device Position Cheek 

Band GSM850(voice) 

SURFACE SAR 

 

VOLUME SAR 

 
Maximum location: X=-49.00, Y=-25.00 SAR Peak: 0.25 W/kg 

SAR 10g (W/Kg) 0.121843 

SAR 1g  (W/Kg) 0.181756 
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Z (mm) 0.00 4.00 9.00 14.00 19.00 

SAR (W/Kg) 0.2434 0.1904 0.1388 0.1007 0.0725 

 
Hot spot position 
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MEASUREMENT 2 

Middle Band SAR (Channel 190):                                   Date: 07/23/2019 

Frequency (MHz) 836.599976 

Relative permittivity (real part) 55.242077 

Relative permittivity (imaginary part) 21.378187 

Conductivity (S/m) 0.938883 

Variation (%) -1.050000 
 Crest Factor: 8.3 

Probe Conversion factor 5.65 

E-Field Probe: SSE5 (SN 07/15 EP248) 

Area Scan dx=8mm dy=8mm, h= 5.00 mm 

ZoomScan 5x5x7,dx=8mm dy=8mm 
dz=5mm,Complete/ndx=8mm dy=8mm, h= 

5.00 mm 

Phantom Validation plane 

Device Position Body back(10mm) 

Band GSM850(Voice) 

SURFACE SAR 

 

VOLUME SAR 

 
Maximum location: X=1.00, Y=-10.00 SAR Peak: 0.48 W/kg 

SAR 10g (W/Kg) 0.254480 

SAR 1g  (W/Kg) 0.347803 
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Z (mm) 0.00 4.00 9.00 14.00 19.00 

SAR (W/Kg) 0.3581 0.3428 0.3028 0.2445 0.1772 

 
Hot spot position 
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MEASUREMENT 3 

Middle Band SAR (Channel 190):                                   Date: 07/23/2019  

Frequency (MHz) 836.599976 

Relative permittivity (real part) 55.242077 

Relative permittivity (imaginary part) 21.378187 

Conductivity (S/m) 0.938883 

Variation (%) -4.210000 
 Crest Factor: 2.0 

Probe Conversion factor 5.65 

E-Field Probe: SSE5 (SN 07/15 EP248) 

Area Scan dx=8mm dy=8mm, h= 5.00 mm 

ZoomScan 5x5x7,dx=8mm dy=8mm 
dz=5mm,Complete/ndx=8mm dy=8mm, h= 

5.00 mm 

Phantom Validation plane 

Device Position Body back(10mm) 

Band GSM850(GPRS 4slot) 

SURFACE SAR 

 

VOLUME SAR 

 
Maximum location: X=5.00, Y=-16.00 SAR Peak: 0.97 W/kg 

SAR 10g (W/Kg) 0.433863 

SAR 1g  (W/Kg) 0.672021 
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Z (mm) 0.00 4.00 9.00 14.00 19.00 

SAR (W/Kg) 0.9380 0.6869 0.4634 0.3163 0.2203 

 
Hot spot position 
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GSM1900 

MEASUREMENT 1 

Middle Band SAR (Channel 661):                                   Date: 08/05/2019 

Frequency (MHz) 1880.000000 

Relative permittivity (real part) 39.102372 

Relative permittivity (imaginary part) 12.607124 

Conductivity (S/m) 1.347213 

Variation (%) -1.560000 
 Crest Factor 8.3 

Probe Conversion factor 4.85 

E-Field Probe: SSE5 (SN 07/15 EP248) 

Area Scan dx=8mm dy=8mm, h= 5.00 mm 

ZoomScan 5x5x7,dx=8mm dy=8mm 
dz=5mm,Complete/ndx=8mm dy=8mm, h= 

5.00 mm 

Phantom Right head 

Device Position Cheek 

Band GSM1900(voice) 

SURFACE SAR 

 

VOLUME SAR 

 
Maximum location: X=-63.00, Y=-40.00 SAR Peak: 0.23 W/kg 

SAR 10g (W/Kg) 0.085091 

SAR 1g  (W/Kg) 0.147429 
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Z (mm) 0.00 4.00 9.00 14.00 19.00 

SAR (W/Kg) 0.2272 0.1540 0.0933 0.0568 0.0355 

 
Hot spot position 
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MEASUREMENT 2 

Middle Band SAR (Channel 661):                                   Date: 08/05/2019 

Frequency (MHz) 1880.000000 

Relative permittivity (real part) 53.321773 

Relative permittivity (imaginary part) 14.232241 

Conductivity (S/m) 1.497803 

Variation (%) -1.130000 
 Crest Factor 8.3 

Probe Conversion factor 5.01 
 E-Field Probe: SSE5 (SN 07/15 EP248) 

Area Scan dx=8mm dy=8mm, h= 5.00 mm 

ZoomScan 5x5x7,dx=8mm dy=8mm 
dz=5mm,Complete/ndx=8mm dy=8mm, h= 

5.00 mm 

Phantom Validation plane 

Device Position Body back(10mm)  

Band GSM1900(voice) 

SURFACE SAR 

 

VOLUME SAR 

 
Maximum location: X=-9.00, Y=-49.00 SAR Peak: 0.20 W/kg 

SAR 10g (W/Kg) 0.071440 

SAR 1g  (W/Kg) 0.125652 
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Z (mm) 0.00 4.00 9.00 14.00 19.00 

SAR (W/Kg) 0.1935 0.1339 0.0824 0.0496 0.0292 

 
Hot spot position 
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MEASUREMENT 3 

Middle Band SAR (Channel 661):                                   Date: 08/05/2019 

Frequency (MHz) 1880.000000 

Relative permittivity (real part) 53.321773 

Relative permittivity (imaginary part) 14.232241 

Conductivity (S/m) 1.497803 

Variation (%) -0.990000 
 Crest Factor 2.0 

Probe Conversion factor 5.01 

E-Field Probe: SSE5 (SN 07/15 EP248) 

Area Scan dx=8mm dy=8mm, h= 5.00 mm 

ZoomScan 5x5x7,dx=8mm dy=8mm 
dz=5mm,Complete/ndx=8mm dy=8mm, h= 

5.00 mm 

Phantom Validation plane 

Device Position Body back(10mm) 

Band GSM1900(GPRS 4slot) 

SURFACE SAR 

 

VOLUME SAR 

 
Maximum location: X=-2.00, Y=-49.00 SAR Peak: 0.30 W/kg 

SAR 10g (W/Kg) 0.090362 

SAR 1g  (W/Kg) 0.171989 
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Z (mm) 0.00 4.00 9.00 14.00 19.00 

SAR (W/Kg) 0.3009 0.1833 0.0956 0.0509 0.0297 

 
Hot spot position 
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WCDMA Band II 

MEASUREMENT 1 

Middle Band SAR (Channel 9400):                                  Date: 08/05/2019 

Frequency (MHz) 1880.000000 

Relative permittivity (real part) 39.102372 

Relative permittivity (imaginary part) 12.607124 

Conductivity (S/m) 1.347213 

Variation (%) -2.410000 
 Crest Factor 1.0 

Probe Conversion factor 4.85 

E-Field Probe: SSE5 (SN 07/15 EP248) 

Area Scan dx=8mm dy=8mm, h= 5.00 mm 

ZoomScan 5x5x7,dx=8mm dy=8mm 
dz=5mm,Complete/ndx=8mm dy=8mm, h= 

5.00 mm 

Phantom Right head 

Device Position Cheek 

Band BAND2_WCDMA1900 

SURFACE SAR 

 

VOLUME SAR 

 
Maximum location: X=-64.00, Y=-41.00 SAR Peak: 0.49 W/kg 

SAR 10g (W/Kg) 0.167347 

SAR 1g  (W/Kg) 0.294983 
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Z (mm) 0.00 4.00 9.00 14.00 19.00 

SAR (W/Kg) 0.4840 0.3114 0.1751 0.0991 0.0586 

 
Hot spot position 
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MEASUREMENT 2 

Middle Band SAR (Channel 9400):                                  Date: 08/05/2019 

Frequency (MHz) 1880.000000 

Relative permittivity (real part) 53.321773 

Relative permittivity (imaginary part) 14.232241 

Conductivity (S/m) 1.497803 

Variation (%) 0.290000 
 Crest Factor 1.0 

Probe Conversion factor 5.01 
 E-Field Probe: SSE5 (SN 07/15 EP248) 

Area Scan dx=8mm dy=8mm, h= 5.00 mm 

ZoomScan 5x5x7,dx=8mm dy=8mm 
dz=5mm,Complete/ndx=8mm dy=8mm, h= 

5.00 mm 

Phantom Validation plane 

Device Position Body back(10mm) 
 Band BAND2_WCDMA1900 

SURFACE SAR 

  

VOLUME SAR 

 
Maximum location: X=-2.00, Y=-47.00 SAR Peak: 0.52 W/kg 

SAR 10g (W/Kg) 0.172466 

SAR 1g  (W/Kg) 0.313800 
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Z (mm) 0.00 4.00 9.00 14.00 19.00 

SAR (W/Kg) 0.5092 0.3322 0.1902 0.1091 0.0645 

 
Hot spot position 
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WCDMA Band V 

MEASUREMENT 1 

Middle Band SAR (Channel 4182):                                  Date: 07/23/2019 

Frequency (MHz) 836.400000 

Relative permittivity (real part) 41.417760 

Relative permittivity (imaginary part) 18.129852 

Conductivity (S/m) 0.874923 

Variation (%) 2.640000 
 Crest Factor: 1.0 

Probe Conversion factor 5.50 

E-Field Probe: SSE5 (SN 07/15 EP248) 

Area Scan dx=8mm dy=8mm, h= 5.00 mm 

ZoomScan 5x5x7,dx=8mm dy=8mm 
dz=5mm,Complete/ndx=8mm dy=8mm, h= 

5.00 mm 

Phantom Right head 

Device Position Cheek 

Band BAND5_WCDMA850 

SURFACE SAR 

 

VOLUME SAR 

 
Maximum location: X=-55.00, Y=-26.00 SAR Peak: 0.55 W/kg 

SAR 10g (W/Kg) 0.267149 

SAR 1g  (W/Kg) 0.398364 
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Z (mm) 0.00 4.00 9.00 14.00 19.00 

SAR (W/Kg) 0.5450 0.4184 0.2993 0.2149 0.1551 

 
Hot spot position 
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MEASUREMENT 2 

Middle Band SAR (Channel 4182):                                  Date: 07/23/2019 

Frequency (MHz) 836.400000 

Relative permittivity (real part) 55.242077 

Relative permittivity (imaginary part) 21.378187 

Conductivity (S/m) 0.938883 

Variation (%) -1.560000 
 Crest Factor: 1.0 

Probe Conversion factor 5.65 

E-Field Probe: SSE5 (SN 07/15 EP248) 

Area Scan dx=8mm dy=8mm, h= 5.00 mm 

ZoomScan 5x5x7,dx=8mm dy=8mm 
dz=5mm,Complete/ndx=8mm dy=8mm, h= 

5.00 mm 

Phantom Validation plane 

Device Position Body back(10mm) 

Band BAND5_WCDMA850 

SURFACE SAR 

 

VOLUME SAR 

 
Maximum location: X=2.00, Y=-24.00 SAR Peak: 0.82 W/kg 

SAR 10g (W/Kg) 0.422200 

SAR 1g  (W/Kg) 0.615986 
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Z (mm) 0.00 4.00 9.00 14.00 19.00 

SAR (W/Kg) 0.8177 0.6421 0.4723 0.3473 0.2554 

 
Hot spot position 
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Appendix A: EUT Photos 
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Liquid depth 

 

 

 

The Body Liquid of 835MHz (15.4cm)  The Body Liquid of 1900MHz (16.4 cm) 

 

 

 

The Head Liquid of 1900MHz (15.5cm)  The Head Liquid of 835MHz (15.3cm) 
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Appendix B: Test Setup Photos 

 

 

 
Right Cheek  Right Tilted 

 

 

 
Left Cheek  Left Tilted 

 

 

 
Body worn – Front (10mm)  Body worn – Back (10mm) 

 
 
 
 
 
 
 

10mm 10mm 
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Body worn – Bottom (10mm)  Body worn – Left (10mm) 

 

  

Body worn – Right (10mm)   

 
 
 

10mm 
10mm 

10mm 



                                    Report No.: TCT190708E013 

 
                                                  Page 71 of 122    

    

Hotline: 400-6611-140   Tel: 86-755-27673339   Fax: 86-755-27673332   http://www.tct-lab.com 

Appendix C: Probe Calibration Certificate 

COMOSAR E-FIELD Probe 
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Dielectric Probe Calibration 



                                    Report No.: TCT190708E013 

 
                                                  Page 81 of 122    

    

Hotline: 400-6611-140   Tel: 86-755-27673339   Fax: 86-755-27673332   http://www.tct-lab.com 



                                    Report No.: TCT190708E013 

 
                                                  Page 82 of 122    

    

Hotline: 400-6611-140   Tel: 86-755-27673339   Fax: 86-755-27673332   http://www.tct-lab.com 



                                    Report No.: TCT190708E013 

 
                                                  Page 83 of 122    

    

Hotline: 400-6611-140   Tel: 86-755-27673339   Fax: 86-755-27673332   http://www.tct-lab.com 



                                    Report No.: TCT190708E013 

 
                                                  Page 84 of 122    

    

Hotline: 400-6611-140   Tel: 86-755-27673339   Fax: 86-755-27673332   http://www.tct-lab.com 



                                    Report No.: TCT190708E013 

 
                                                  Page 85 of 122    

    

Hotline: 400-6611-140   Tel: 86-755-27673339   Fax: 86-755-27673332   http://www.tct-lab.com 



                                    Report No.: TCT190708E013 

 
                                                  Page 86 of 122    

    

Hotline: 400-6611-140   Tel: 86-755-27673339   Fax: 86-755-27673332   http://www.tct-lab.com 

 



                                    Report No.: TCT190708E013 

 
                                                  Page 87 of 122    

    

Hotline: 400-6611-140   Tel: 86-755-27673339   Fax: 86-755-27673332   http://www.tct-lab.com 

Appendix D: Dipole Calibration Report 

SID 835 
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SID1800 
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Appendix E: SAR SYSTEM VALIDATION 

Per FCC KDB 865664 D02v01, 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 D01 v01 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. 

SAR System Validation Summary 

Date  
Freq. 
[MHz] 

Probe 
S/N 

Tissu
e  

type 

COND. 
PERM. 

COND. 
PERM. 

CW Validation Mod. Validation 

(σ) (εr) sensitivity 
Probe 

linearity 
Probe 

isotropy 
Mod. 
type 

Duty 
factor 

Peak to 
average 
power 
ratio 

07/01/2019 835 
SN 

07/15 
EP248 

Head 42.3 0.89 PASS PASS PASS GMSK PASS N/A 

07/03/2019 835 
SN 

07/15E
P248 

Body  55.13 0.95 PASS PASS PASS GMSK PASS N/A 

07/01/2019 1800 
SN 

07/15E
P248 

Head 40.57 1.36 PASS PASS PASS GMSK PASS N/A 

07/03/2019 1800 
SN 

07/15E
P248 

Body 53.60 1.50 PASS PASS PASS GMSK PASS N/A 

07/01/2019 1900 
SN 

07/15E
P248 

Head 40.31 1.38 PASS PASS PASS GMSK PASS N/A 

07/03/2019 1900 
SN 

07/15E
P248 

Body 53.11 1.56 PASS PASS PASS GMSK PASS N/A 

07/01/2019 2450 
SN 

07/15E
P248 

Head 38.99 1.88 PASS PASS PASS OFDM PASS N/A 

07/03/2019 2450 
SN 

07/15E
P248 

Body 52.10 2.01 PASS PASS PASS OFDM PASS N/A 

07/01/2019 2600 
SN 

07/15E
P248 

Head 39.00 1.96 PASS PASS PASS OFDM PASS N/A 

07/03/2019 2600 
SN 

07/15E
P248 

Body 52.50 2.16 PASS PASS PASS OFDM PASS N/A 

 
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 D01v01 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 OFDM according to 
KDB 865664. 
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Appendix F: The Check Data of Impedance and Return Loss 

The information are included in the SAR report to qualify for the three-year extended 
calibration interval; 
 

Impedance in head liquid                    Date: 07/01/2019 

Freq. (MHz) 
Temp  

(℃) 

Dipole Impedance Re(z) Dipole Impedance Im(z) 

measured Target  △（±5Ω） measured Target  △（±5Ω） 

835 22 52.30  51.60 0.7 2.30  1.70 0.6 

1800 22 46.50  48.60 -2.1 0.60  -0.50 1.1 

1900 22 50.30  51.70 -1.4 4.20  4.90 -0.7 

2450 22 45.90  46.50 -0.6 -0.36  -0.20 -0.1 

2600 22 54.7 55.1 -0.4 5.00 5.10 -0.1 

 

Impedance in body liquid                      Date: 07/03/2019 

Freq. (MHz) 
Temp  

(℃) 

Dipole Impedance Re(z) Dipole Impedance Im(z) 

measured Target  △（±5Ω） measured Target  △（±5Ω） 

835 22 49.3 47.1 2.2 6.3 5.60 0.7 

1800 22 46.5 47.2 -0.7 -6.1 -5.10 -1.0 

1900 22 50.3 48.1 2.2 5.3 6.40 -1.1 

2450 22 45.9 48.7 -2.8 0.6 -1.90 2.5 

2600 22 52.3 51.8 0.5 5.7 5.5 0.2 

 

Return loss in head liquid                      Date: 07/01/2019 

Freq. (MHz) 
Temp  

(℃) 

Return loss(dB) 

measured Target  △（±20%） 

835 22 -30.35 -32.78 -7.41  

1800 22 -37.89 -36.92 2.63  

1900 22 -24.33 -25.64 -5.11  

2450 22 -30.95 -29.05 6.54  

2600 22 -22.01 -22.81 -3.51 

 
 

Return loss in body liquid                      Date: 07/03/2019 

Freq. (MHz) 
Temp  

(℃) 

Return loss(dB) 

measured Target  △（±20%） 

835 22 -25.99 -23.99 8.34  

1800 22 -23.66 -24.67 -4.09  

1900 22 -21.65 -23.50 -7.87  

2450 22 -34.65 -32.86 5.45  

2600 22 -23.56 -24.71 -4.65 
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liquid 
Freq. 
(MHz) 

Temp  

(℃) 

εr / relative permittivity σ(s/m) / conductivity ρ 
(kg/m3) measured Target  △（±5%） measured Target  △（±5%） 

Head 

835 22 42.30 41.50 1.93  0.89 0.90 -1.11 1000 

1800 22 40.50 40.00 1.25  1.36 1.40 -2.86 1000 

1900 22 40.31 40.00 0.78  1.38 1.40 -1.43 1000 

2450 22 38.99 39.20 -0.54  1.88 1.80 4.44 1000 

2600 22 38.85 39.00 -0.38 1.93 1.96 -1.53 1000 

Body 

835 22 55.13 55.20 -0.13  0.95 0.97 -2.06 1000 

1800 22 53.60 53.30 0.56  1.50 1.52 -1.32 1000 

1900 22 53.11 53.30 -0.36  1.56 1.52 2.63 1000 

2450 22 52.10 52.70 -1.14  2.01 1.95 4.00 1000 

2600 22 52.31 52.50 -0.36 2.12 2.16 -1.85 1000 

 

Test Equipment Manufacturer Model Serial Number 

Calibration 

Calibration 
Date 

(D.M.Y) 

Calibration 
Due 

(D.M.Y) 

Signal Generator Angilent N5182A MY47070282 Sep. 28, 2018 Sep. 27, 2019 

Multimeter  Keithley  Multimeter 2000  4078275 Sep. 28, 2018 Sep. 27, 2019 

Network Analyzer Agilent  8753E  US38432457 Sep. 28, 2018 Sep. 27, 2019 

Power Meter Agilent E4418B GB43312526 Sep. 28, 2018 Sep. 27, 2019 

Power Sensor Agilent E9301A MY41497725 Sep. 28, 2018 Sep. 27, 2019 

Power Amplifier PE PE15A4019 112342 N/A  N/A  

Temperature / Humidity   
Sensor  

Control company TH101B 152470214 Sep. 28, 2018 Sep. 27, 2019 

 
 
 

*****END OF REPORT**** 

 
 
 
 
 
 
 
 


