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6 Test Conditions and Results 

6.1 Recipes for Tissue Simulating Liquids 

 

Body Tissue Simulating Liquids 

Ingredient 
M 450-B  

weight (%) 
M 900-B  

weight (%) 
M 1800-B  
weight (%) 

M 1950-A  
weight (%) 

M 2450-B  
weight (%) 

Water 46.21 50.75 70.17 69.79 68.64 

Sugar 51.17 48.21       

Cellulose 0.18         

Salt 2.34   0.39 0.2   

Preventol 0.08 0.1       

DGBE     29.44 30 31.37 

Head Tissue Simulating Liquids 

Ingredient 
HSL 450-A 
weight (%) 

HSL 900-B 
weight (%) 

HSL 1800-F 
weight (%) 

HSL 1950-B 
weight (%) 

HSL 2450-B 
weight (%) 

Water 38.91 40.29 55.24 55.41 55 

Sugar 56.93 57.9       

Cellulose 0.25 0.24       

Salt 3.79 1.38 0.31 0.08   

Preventol 0.12 0.18       

DGBE     44.45 44.51 45 

Water: deionized water, resistivity ≥ 16 MΩ 

Sugar: refined white sugar 

Salt: pure NaCl 

Cellulose: Hydroxyethyl-cellulose 

Preservative: Preventol D-7 

DGBE: Diethylenglycol-monobuthyl ether 
 
The parameters for the different frequencies are defined in the corresponding compliance standards 
(e.g., IEEE 1528-2003, IEC 62209-1) 
 
The HBBL3-6GHz and MBBL 3-6 GHz liquids are direct from Speag. 
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6.2 Test Conditions and Results – Tissue Validation 

 

Tissue Validation acc. to 865664 D01 SAR Measurement 100 MHz to 6 
GHz / ISED RSS-102 

Verdict: PASS 

Test according to  
measurement reference 

Reference Method 

865664 D01 SAR Measurement 100 MHz to 6 GHz 

Target Values 

Frequency [MHz] 

Head Body Permitted 
tolerance 

[%] 
Relative dielectric  

constant εr  
Conductivity σ 

[S/m] 
Relative dielectric  

constant εr 
Conductivity σ 

[S/m] 

150 52.3 0.76 61.9 0.80  5 

300 45.3 0.87 58.2 0.92  5 

450 43.5 0.87 56.7 0.94  5 

835 41.5 0.90 55.2 0.97  5 

900 41.5 0.97 55.0 1.05  5 

915 41.5 0.98 55.0 1.06  5 

1450 40.5 1.20 54.0 1.30  5 

1610 40.3 1.29 53.8 1.40  5 

1800 – 2000 40.0 1.40 53.3 1.52  5 

2450 39.2 1.80 52.7 1.95  5 

3000 38.5 2.40 52.0 2.73  5 

5200 36.0 4.66 49.0 5.30  5 

5500 35.6 4.96 48.6 5.65  5 

5800 35.3 5.27 48.2 6.00  5 
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Test setup 

 

Test procedure 

1. The dielectric probe kit is calibrated using the standards air, short circuit and deionized water 

2. The tissue simulating liquid is measured using the dielectric probe 

3. Target values are compared to the measurement values and deviations are determined 
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TISSUE VALIDATION 

Room Temperature [°C] 22.5 

Tissue 
Freq. 
[MHz] 

Measured 
εr 

Target 
εr * 

Δ εr 
[%] ** 

Measured 
σ [S/m] 

Target 
σ [S/m] * 

Δ σ 
[%] ** 

Operator Date 

HSL-900 900 41.65 41.50 00.36 0.97 0.97 00.00 M. Handrik 10.01.2017 

HSL-900 824.2 42.72 41.55 02.82 0.89 0.90 -01.11 M. Handrik 10.01.2017 

HSL-900 836.6 42.54 41.50 02.51 0.90 0.90 00.00 M. Handrik 10.01.2017 

HSL-900 848.0 42.42 41.50 02.22 0.91 0.91 00.00 M. Handrik 10.01.2017 

MSL-900 900 52.97 55.0 -03.69 1.02 1.05 -02.86 M. Handrik 12.01.2017 

MSL-900 824.2 53.75 55.24 -02.70 0.94 0.97 -03.09 M. Handrik 12.01.2017 

MSL-900 836.6 53.61 55.20 -02.88 0.95 0.97 -02.06 M. Handrik 12.01.2017 

MSL-900 848.0 53.51 55.16 -02.99 0.96 0.99 -03.03 M. Handrik 12.01.2017 

MSL-900 900 52.61 55.00 -04.35 1.02 1.05 -02.86 M. Handrik 17.01.2017 

MSL-900 824.2 53.41 55.24 -03.31 0.94 0.97 -03.09 M. Handrik 17.01.2017 

MSL-900 836.4 53.38 55.20 -03.30 0.94 0.97 -03.09 M. Handrik 17.01.2017 

MSL-900 848.0 53.38 55.16 -03.23 0.94 0.99 -05.00 M. Handrik 17.01.2017 

HSL-900 900 40.00 41.5 -03.61 0.93 0.97 -04.12 M. Handrik 16.01.2017 

HSL-1900 1900 38.71 40.0 -03.23 1.40 1.40 00.00 M. Handrik 17.01.2017 

HSL-1900 1850.2 38.77 40.0 -03.07 1.34 1.40 -04.29 M. Handrik 17.01.2017 

HSL-1900 1880 38.78 40.0 -03.05 1.40 1.40 00.00 M. Handrik 17.01.2017 

HSL-1900 1909.8 38.68 40.0 -03.30 1.40 1.40 00.00 M. Handrik 17.01.2017 

MSL-1900 1900 53.16 53.30 -00.26 1.50 1.52 -01.32 M. Handrik 18.01.2017 

MSL-1900 1852.6 53.33 53.30 00.06 1.44 1.52 -05.00 M. Handrik 18.01.2017 

MSL-1900 1880.0 53.21 53.30 -00.17 1.48 1.52 -02.63 M. Handrik 18.01.2017 

MSL-1900 1907.4 53.14 53.30 -00.30 1.50 1.52 -01.32 M. Handrik 18.01.2017 

MSL-2450 2450 50.85 52.70 -03.51 2.01 1.95 03.08 M. Handrik 24.01.2017 

MSL-2450 2402 50.95 52.76 -03.43 1.94 1.90 02.11 M. Handrik 24.01.2017 

MSL-2450 2441 50.89 52.71 -03.45 2.00 1.94 03.09 M. Handrik 24.01.2017 

MSL-2450 2480 50.72 52.66 -03.68 2.06 1.99 03.52 M. Handrik 24.01.2017 

* The target tissue dielectric properties of the corresponding basic SAR measurement standard apply 

** The deviation has to be 5% or lower 
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6.3 Test Conditions and Results – System Validation 

 

System Validation acc. to 865664 D01 SAR Measurement  
100 MHz to 6 GHz / ISED RSS-102 

Verdict: PASS 

Test according to  
measurement reference 

Reference Method 

865664 D01 SAR Measurement 100 MHz to 6 GHz / IEEE 1528 

Test frequency range 
Tested frequencies 

2450 MHz , 5200 MHz 

Test mode unmodulated CW 

Target Values 

Frequency [MHz] 
Target SAR value  

[W/kg (1g)] 
Permitted tolerance 

[%] 

HSL 900 2.71 @ 250mW  10 

MSL 900 2.80 @ 250mW  10 

HSL 1900 10.0 @ 250mW  10 

MSL 1900 10.2 @ 250mW  10 

MSL 2450 12.5 @ 250mW  10 

The target reference values are taken from the calibration sheets (see annex) 

Test setup 

 

Test procedure 

1. The dipole antenna input power is set to 250mW 

2. The reference dipole is positioned under the phantom 

3. With the dipole antenna powered the SAR value is measured 

4. The measured SAR values are compared to the target SAR values 
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SYSTEM VALIDATION – 1g 

Room Temperature [°C] 22.5 

TSL 
Validation 

Dipole 

Measurement 
Phantom 

Validation 
Frequency 

[MHz] 

Input 
Power 
[mW] 

Measured 
SAR (1g) 

[W/kg] 

Target 
SAR (1g) 
[W/kg] * 

Δ SAR 
(1g) 

[%] ** 
Operator Date 

HSL-900 D900V2 SAM Twin 900 250 mW 2.77 2.71 02.21 M. Handrik 10.01.2017 

HSL-900 D900V2 SAM Twin 900 250 mW 2.72 2.71 00.37 M. Handrik 11.01.2017 

MSL-900 D900V2 ELI 4 900 250 mW 2.77 2.80 -01.07 M. Handrik 12.01.2017 

MSL-900 D900V2 ELI 4 900 250 mW 2.80 2.80 00.00 M. Handrik 13.01.2017 

MSL-900 D900V2 ELI 4 900 250 mW 2.76 2.80 -01.43 M. Handrik 17.01.2017 

HSL-1900 D1900V2 SAM Twin 1900 250 mW 10.7 10.0 07.00 M. Handrik 18.01.2017 

MSL-1900 D1900V2 ELI 4 1900 250 mW 10.3 10.2 00.98 M. Handrik 18.01.2017 

MSL-1900 D1900V2 ELI 4 1900 250 mW 10.2 10.2 00.00 M. Handrik 19.01.2017 

MSL 2450 D2450V2 ELI 4 2450 250 mW 13.3 12.5 06.40 M. Handrik 24.01.2017 

* See calibration documents of system validation dipole 

** The deviation has to be 10% or lower  
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6.4 Test Conditions and Results – Standalone SAR Measurement 

 

Standalone SAR acc. to 865664 D01 SAR Measurement  
100 MHz to 6 GHz / ISED RSS-102 

Verdict: PASS 

Test according to  
measurement reference 

Reference Method 

865664 D01 SAR Measurement 100 MHz to 6 GHz /  
ISED RSS-102 Issue 5 

Room temperature 22.0 – 22.6 °C 

Liquid depth 15.5 cm 

Environment general public 

Limits 

Region 
Occupational SAR 

values 
[W/kg] 

General public SAR values 
[W/kg] 

Whole body average SAR 0.4 0.08 

Localized SAR (Head and trunk) 
SAR averaging mass = 1g 

8 1.6 

Localized SAR (Limbs) 
SAR averaging mass = 10g 

20 4 
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SINGLE TRANSMITTER SAR EVALUATION 1g - Localized SAR (Head and trunk) 

Room Temperature [°C] 22.5 

Mode ***Position TSL Phant. Ch. 
Freq. 
[MHz] 

Power 
Drift 
[dB] 

Measured 
SAR (1g) 

[W/kg] 

Power 
Scaling 
Factor* 

Reported  
SAR (1g) 
[W/kg] ** 

Operator Date 

GSM 850 FRONT HSL-900 SAM Twin 128 824.2 -0.08 0.064 1.585 0.101 M. Handrik 10.01.2017 

GSM 1900 FRONT HSL-1900 SAM Twin 661 1880 0.03 0.019 1.585 0.030 M. Handrik 18.01.2017 

FDD V FRONT HSL-900 SAM Twin 4182 836.6 -0.03 0.067 1.585 0.106 M. Handrik 11.01.2017 

FDD II FRONT HSL-1900 SAM Twin 9263 1852.6 -0.06 0.141 1.585 0.223 M. Handrik 18.01.2017 

* Scaling factor = Max. conducted power (including tune up tolerance) / measured conducted power 

** Reported SAR = Measured SAR * Scaling Factor 

 

SINGLE TRANSMITTER SAR EVALUATION 10g - Localized SAR (Limbs) 

Room Temperature [°C] 22.5 

Mode ***Position TSL Phant. Ch. 
Freq. 
[MHz] 

Power 
Drift 
[dB] 

Measured 
SAR (1g) 

[W/kg] 

Power 
Scaling 
Factor* 

Reported  
SAR 
(10g) 

[W/kg] ** 

Operator Date 

GSM 850 BOTTOM MSL-900 ELI 4 128 824.2 -0.08 0.345 1.585 0.547 M. Handrik 17.01.2017 

GSM 850 TOP MSL-900 ELI 4 128 824.2 0.04 0.028 1.585 0.044 M. Handrik 17.01.2017 

GSM 850 LEFT MSL-900 ELI 4 128 824.2 0.0 0.024 1.585 0.038 M. Handrik 17.01.2017 

GSM 850 RIGHT MSL-900 ELI 4 128 824.2 0.07 0.016 1.585 0.025 M. Handrik 17.01.2017 

GSM 850 BACK MSL-900 ELI 4 128 824.2 -0.07 0.084 1.585 0.133 M. Handrik 17.01.2017 

GSM 1900 BOTTOM MSL-1900 ELI 4 661 1880 -0.1 0.054 1.585 0.086 M. Handrik 19.01.2017 

GSM 1900 TOP MSL-1800 ELI 4 661 1880 -0.03 0.017 1.585 0.027 M. Handrik 19.01.2017 

GSM 1900 LEFT MSL-1900 ELI 4 661 1880 0.02 0.003 1.585 0.005 M. Handrik 19.01.2017 

GSM 1900 RIGHT MSL-1900 ELI 4 661 1880 -0.03 0.004 1.585 0.006 M. Handrik 19.01.2017 

GSM 1900 BACK MSL-1900 ELI 4 661 1880 0.03 0.020 1.585 0.032 M. Handrik 19.01.2017 

FDD V BOTTOM MSL-900 ELI 4 4132 826.4 -0.06 1.11 1.585 1.759 M. Handrik 17.01.2017 

FDD V BOTTOM MSL-900 ELI 4 4182 836.6 -0.08 1.22 1.585 1.934 M. Handrik 12.01.2017 

FDD V BOTTOM MSL-900 ELI 4 4233 846.6 0.00 1.03 1.585 1.633 M. Handrik 17.01.2017 

FDD V TOP MSL-900 ELI 4 4182 836.6 -0.05 0.047 1.585 0.074 M. Handrik 12.01.2017 

FDD V LEFT MSL-900 ELI 4 4182 836.6 -0.07 0.060 1.585 0.095 M. Handrik 13.01.2017 

FDD V RIGHT MSL-900 ELI 4 4182 836.6 -0.06 0.120 1.585 0.190 M. Handrik 13.01.2017 

FDD V BACK MSL-900 ELI 4 4182 836.6 -0.04 0.402 1.585 0.637 M. Handrik 13.01.2017 

FDD II BOTTOM MSL-1900 ELI 4 9263 1852.6 -0.07 1.35 1.585 2.140 M. Handrik 18.01.2017 

FDD II BOTTOM MSL-1900 ELI 4 9400 1880 -0.04 1.09 1.585 1.728 M. Handrik 18.01.2017 

FDD II BOTTOM MSL-1900 ELI 4 9537 1907.4 -0.0 1.2 1.585 1.902 M. Handrik 18.01.2017 

FDD II TOP MSL-1900 ELI 4 9263 1907.4 0.08 0.098 1.585 0.155 M. Handrik 18.01.2017 

FDD II LEFT MSL-1900 ELI 4 9263 1907.4 0.09 0.202 1.585 0.320 M. Handrik 18.01.2017 

FDD II RIGHT MSL-1900 ELI 4 9263 1907.4 -0.01 0.151 1.585 0.239 M. Handrik 19.01.2017 

FDD II BACK MSL-1900 ELI 4 9263 1907.4 0.00 0.359 1.585 0.569 M. Handrik 19.01.2017 

Bluetooth TOP MSL-2450 ELI 4 0 2402 -0.06 0.003 1.585 0.005 M. Handrik 24.01.2017 

Bluetooth BOTTOM MSL-2450 ELI 4 0 2402 -0.08 0.006 1.585 0.010 M. Handrik 24.01.2017 

Bluetooth BACK MSL-2450 ELI 4 0 2402 -0.00 0.013 1.585 0.021 M. Handrik 24.01.2017 
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Bluetooth LE BACK MSL-2450 ELI 4 39 2480 -0.09 0.009 1.413 0.013 M. Handrik 24.01.2017 

Bluetooth LE BOTTOM MSL-2450 ELI 4 39 2480 0.03 0.001 1.413 0.001 M. Handrik 24.01.2017 

Bluetooth LE TOP MSL-2450 ELI 4 39 2480 0.00 0.002 1.413 0.003 M. Handrik 24.01.2017 

* Scaling factor = Max. conducted power (including tune up tolerance) / measured conducted power 

** Reported SAR = Measured SAR * Scaling Factor 

 
According to KDB 865664 D02 v01r01 only the SAR plots for the highest SAR results for each EUT 
configuration and operating condition are given in the “SAR Results” part of the report. 
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ANNEX A Calibration Documents 
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