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14. SAR Test Result 
14.1. SAR results for Fast SAR 
 

Table 14.1: Duty Cycle 
Duty Cycle 

Speech for GSM835/1900 1:8.3 
GPRS for GSM835/1900 1:2 
WCDMA850/1900 and WiFi 1:1 

 
Table 14.2: SAR Values (GSM 835 MHz Band - Head) 

Frequency 

Side 
Test 

Position 

Figure 

No. 

Maximum 

allowed 

Power 

(dBm) 

Measured 

average 

power (dBm) 

Scaling 

factor 

Measured 

SAR(1g) 

(W/kg) 

Reported 

SAR(1g) 

(W/kg) 

Power 

Drift (dB) MHz Ch. 

836.6 190 Left Touch / 33.5 33.14 1.086 0.293 0.318 0.12 

836.6 190 Left Tilt / 33.5 33.14 1.086 0.195 0.212 -0.03 

836.6 190 Right Touch / 33.5 33.14 1.086 0.343 0.373 0.06 

836.6 190 Right Tilt / 33.5 33.14 1.086 0.213 0.231 0.17 

824.2 128 Right Touch / 33.5 33.45 1.012 0.253 0.256 -0.08 

848.8 251 Right Touch Fig.1 33.5 33.40 1.023 0.415 0.425 0.08 

 
 

Table 14.3: SAR Values (GSM 835 MHz Band–Body) 

Frequency Mode 

(number of 

timeslots) 

Test 

Position 

Figure 

No. 

Maximum 

allowed 

Power 

(dBm) 

Measured 

average 

power 

(dBm) 

Scaling 

factor 

Measured 

SAR(1g) 

(W/kg) 

Reported 

SAR(1g) 

(W/kg) 

Power 

Drift 

(dB) MHz Ch. 

836.6 190 GPRS (4) Phantom / 30.0 29.68 1.076 0.551 0.593 0.12 

836.6 190 GPRS (4) Ground Fig.2 30.0 29.68 1.076 0.747 0.804 -0.13 

836.6 190 GPRS (4) Left / 30.0 29.68 1.076 0.580 0.624 0.05 

836.6 190 GPRS (4) Right / 30.0 29.68 1.076 0.603 0.649 0.17 

836.6 190 GPRS (4) Bottom / 30.0 29.68 1.076 0.0976 0.105 -0.06 

824.2 128 GPRS (4) Ground / 30.0 29.87 1.030 0.651 0.671 0.02 

848.8 251 GPRS (4) Ground / 30.0 29.78 1.052 0.756 0.795 -0.00 

836.6 190 EDGE (4) Ground / 24.0 23.71 1.069 0.711 0.760 0.18 

836.6 190 Speech 
Ground 

(Headset) 
/ 33.5 33.14 1.086 0.482 0.524 0.11 

Note: The distance between the EUT and the phantom bottom is 10mm. 
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15. SAR Measurement Variability 
SAR measurement variability must be assessed for each frequency band, which is determined by 
the SARprobe calibration point and tissue-equivalent medium used for the device measurements. 
When both headand body tissue-equivalent media are required for SAR measurements in a 
frequency band, the variabilitymeasurement procedures should be applied to the tissue medium 
with the highest measured SAR, usingthe highest measured SAR configuration for that 
tissue-equivalent medium. 
The following procedures are applied to determine if repeatedmeasurements are required. 
1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg; 
steps2) through 4) do not apply. 
2) When the original highest measured SAR is Ó 0.80 W/kg, repeat that measurement once. 
3) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the 
originaland first repeated measurements is > 1.20 or when the original or repeated measurement 
is Ó 1.45W/kg (~ 10% from the 1-g SAR limit). 
4) Perform a third repeated measurement only if the original, first or second repeated 
measurement is Ó1.5 W/kg and the ratio of largest to smallest SAR for the original, first and 
second repeatedmeasurements is > 1.20. 
 

Table 14.1: SAR Measurement Variability for Head Value (1g)  
Frequency 

Side 
Test 

Position 
Original SAR 

(W/kg) 
First Repeated 

SAR (W/kg) 
Reported 

SAR(1g)(W/kg) 
The Ratio 

MHz Ch. 
N/A N/A N/A N/A N/A N/A N/A N/A 

Note: According to the KDB 865664 D01repeated measurement is not required when the original 
highest measured SAR is < 0.8 W/kg. 
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17. Main Test Instrument 
Table 17.1: List of Main Instruments 

No. Name Type Serial Number Calibration Date Valid Period 

01 Network analyzer N5242A MY51221755 Jan 19, 2015 One year 

02 Power meter NRVD 102257 
May 13, 2015 One year 

03 Power sensor NRV-Z5 100644,100241 

04 Signal Generator E4438C MY49072044 Jan 19, 2015 One Year 

05 Amplifier NTWPA-0086010F 12023024 No Calibration Requested 

06 Coupler 778D MY48220551 May 13, 2015 One year 

07 BTS E5515C MY50266468 Jan 19, 2015 One year 

08 E-field Probe ES3DV3 3252 Nov 04, 2014 One year 

09 DAE SPEAG DAE4 1244 Oct 14, 2014 One year 

10 Dipole Validation Kit SPEAG D835V2 4d112 Nov 04, 2014 One year 

11 Dipole Validation Kit SPEAG D1900V2 5d134 Nov 05, 2014 One year 

12 Dipole Validation Kit SPEAG D2450V2 858 Nov 03, 2014 One year 
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ANNEX A. GRAPH RESULTS 

GSM 850MHz Right Cheek High 

Date/Time: 2015/8/12 
Electronics: DAE4 Sn1244 
Medium: Head 850MHz 
Medium parameters used: f = 849 MHz; ů = 0.929 S/m; Ůr = 40.788; ɟ = 1000 kg/m3 

Ambient Temperature:22.5°C    Liquid Temperature:22.5°C 
Communication System: GSM Professional;  Frequency: 848.8 MHz; Duty Cycle: 1:8.3 
Probe: ES3DV3 - SN3252ConvF(6.46, 6.46, 6.46);  
GSM 850MHz Right Cheek High/Area Scan (120x70x1): 
Measurement grid: dx=10 mm, dy=10 mm 
Maximum value of SAR  (Measurement) = 0.436 W/kg 
GSM 850MHz Right Cheek High/Zoom Scan (7x7x7)/Cube 0: 
Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 7.247 V/m; Power Drift = 0.08 dB 
Peak SAR (extrapolated) = 0.532 W/kg 
SAR(1 g) = 0.415 W/kg; SAR(10 g) = 0.311 W/kg 
Maximum value of SAR  (measured) = 0.435 W/kg  

 
Fig.1-1 GSM 850MHz Right Cheek High 
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ANNEX B. SYSTEM VALIDATION RESULTS 

835 MHz Head 

Date/Time: 2015/8/12 
Electronics: DAE4 Sn1244 
Medium: Head 850MHz 
Medium parameters used: f = 835 MHz; ů = 0.916 S/m; Ůr = 41.05; ɟ = 1000 kg/m3 

Ambient Temperature:22.5°C    Liquid Temperature:22.5°C 
Communication System: CW (0);  Frequency: 835 MHz; Duty Cycle: 1:1 
Probe: ES3DV3 - SN3252ConvF(6.46, 6.46, 6.46);   
System Validation/Area Scan (40x130x1):  
Measurement grid: dx=10 mm, dy=10 mm 
Maximum value of SAR  (Measurement) = 2.73 W/kg 
System Validation/Zoom Scan(7x7x7)/Cube 0:  
Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 54.67 V/m; Power Drift = 0.02 dB 
Peak SAR (extrapolated) = 3.55 W/kg 
SAR(1 g) = 2.36 W/kg; SAR(10 g) = 1.54 W/kg 
Maximum value of SAR  (measured) = 2.77 W/kg  
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ANNEX C. SAR Measurement Setup 
C.1. Measurement Set-up 
The DASY5 system for performing compliance tests is illustrated above graphically. This system 

consists of the following items: 

 
Picture C.1 SAR Lab Test Measurement Set-up 

 

¸ A standard high precision 6-axis robot (Stäubli TX=RX family) with controller, teach pendant 

and software. An arm extension for accommodating the data acquisition electronics (DAE). 

¸ An isotropic field probe optimized and calibrated for the targeted measurement. 

¸ A data acquisition electronics (DAE) which performs the signal amplification, signal 

multiplexing, AD-conversion, offset measurements, mechanical surface detection, collision 

detection, etc. The unit is battery powered with standard or rechargeable batteries. The signal 

is optically transmitted to the EOC. 

¸ The Electro-optical converter (EOC) performs the conversion from optical to electrical signals 

for the digital communication to the DAE. To use optical surface detection, a special version of 

the EOC is required. The EOC signal is transmitted to the measurement server. 

¸ The function of the measurement server is to perform the time critical tasks such as signal 

filtering, control of the robot operation and fast movement interrupts. 

¸ The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the 

probe positioning. 

¸ A computer running WinXP and the DASY5 software. 

¸ Remote control and teach pendant as well as additional circuitry for robot safety such as 
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ANNEX D. Position of the wireless device in relation to the 

phantom 
D.1. General considerations 
This standard specifies two handset test positions against the head phantom – the “cheek” 

position and the “tilt” position.  

 

tw  Width of the handset at the level of the acoustic 

bw  Width of the bottom of the handset 

A Midpoint of the width tw of the handset at the level of the acoustic output 

B Midpoint of the width bw  of the bottom of the handset 

Picture D.1-a Typical “fixed” case handset   Picture D.1-b Typical “clam-shell” case 

handset 

 

Picture D.2 Cheek position of the wireless device on the left side of SAM 
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ANNEX E. Equivalent Media Recipes 
The liquid used for the frequency range of 800-3000 MHz consisted of water, sugar, salt, preventol, 

glycol monobutyl and Cellulose. The liquid has been previously proven to be suited for worst-case. 

The Table E.1 shows the detail solution. It’s satisfying the latest tissue dielectric parameters 

requirements proposed by the IEEE 1528 and IEC 62209. 

 

Table E.1: Composition of the Tissue Equivalent Matter 

Frequency (MHz) 
835 

Head 

835 

Body 

1900 

Head 

1900 

Body 

2450 

Head 

2450 

Body 

Ingredients (% by weight) 

Water 41.45 52.5 55.242 69.91 58.79 72.60 

Sugar 56.0 45.0 \ \ \ \ 

Salt 1.45 1.4 0.306 0.13 0.06 0.18 

Preventol 0.1 0.1 \ \ \ \ 

Cellulose 1.0 1.0 \ \ \ \ 

Glycol Monobutyl \ \ 44.452 29.96 41.15 27.22 

Dielectric 

Parameters 

Target Value 

Ů=41.5 

ů=0.90 

Ů=55.2 

ů=0.97 

Ů=40.0 

ů=1.40 

Ů=53.3 

ů=1.52 

Ů=39.2   

ů=1.80 

Ů=52.7   

ů=1.95 
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ANNEX G. Probe and DAE Calibration Certificate 
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ANNEX H. DipoleCalibration Certificate 
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