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10.5 SAR Test Notes 
 
General Notes:  

1. The test data reported are the worst
IEEE 1528-2003, FCC/OET Bulletin 65, Supp
447498 D01v05. 

2. Batteries are fully charged 
used for all SAR measurements.

3. Liquid tissue depth was at least 15.0 cm for all frequencies.  
4. The manufacturer has confirmed that the

and thermal characteristics and are within operational tolerances expected for production units
5. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC 

KDB Publication 447498 D01v0
6. Device was tested for both back and front sides 

testing. A separation distance of 15
determined that there will be body
support this separation distance

7. Per FCC KDB Publication 648474 D04v01, SAR was evaluated without a headset connected to 
the device. Since the standalone reported SAR was 
using a headset cable were required.

8. Per FCC KDB 865664 D01 v01, variability SAR tests were performed when the measured 1 gram 
SAR results for a frequency band were greater than 0.8 W/kg or when the measured 10 gra
SAR results for a frequency band were greater than 2.0 W/kg. Repeated SAR measurements are 
highlighted in the tables above for clarity. Please see Section 

9. During SAR Testing for
D06v01, the actual Portable Hotspot operation (with actual simultaneous transmission 
transmitter with WIFI) was not activated (

10. This DUT has NFC operations.  The NFC antenna
SAR tests were performed with the NFC antenna already incorporated.

11. This device utilizes power reduction under some portable hotspot conditions (tethering) for SAR 
compliance.  Therefore, hotspot was tested f

12. This DUT may be used with a standard battery cover or with an optional 
cover. Per FCC KDB Publication 648474 D04, SAR was measured using the standard battery 
cover and then repeated with the
wireless technology, frequency band, operating mode, and exposure condition. No other 
additional testing with the wireless charging battery cover was not required since all reported SAR 
were under 1.2 W/kg. 
 

 
GSM Test Notes: 

1. Body-Worn accessory testing is typically associated with voice operations. Therefore, GSM voice 
was evaluated for body

2. Justification for reduced test configurations per KDB Publication 941225 D03
based time-averaged output power was evaluated for all multi
configuration with the highest frame averaged output power was evaluated for SAR
SAR. 

3. Per FCC KDB Publication 447498 D01v05, if the reported (scaled) SA
channel or highest output power channel for each test configuration is 
� 2.0 W/kg for 10g SAR 
configuration(s). Since the 
< ½ dB, the middle channel was used for testi
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The test data reported are the worst-case SAR values according to test procedures specified in 
FCC/OET Bulletin 65, Supplement C [June 2001] and FCC KDB Publicat

fully charged at the beginning of the SAR measurements. A standard battery was 
used for all SAR measurements. 

was at least 15.0 cm for all frequencies.   
acturer has confirmed that the device(s) tested have the same physical, mechanical 

and thermal characteristics and are within operational tolerances expected for production units
SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC 
KDB Publication 447498 D01v05.  

for both back and front sides using a fixed spacing for body
ting. A separation distance of 15 mm was considered because the manufacturer has 

determined that there will be body-worn accessories available in the marketplace for users to 
separation distance. 

Per FCC KDB Publication 648474 D04v01, SAR was evaluated without a headset connected to 
the device. Since the standalone reported SAR was � 1.2 W/kg, no additional SAR evaluations 
using a headset cable were required. 
Per FCC KDB 865664 D01 v01, variability SAR tests were performed when the measured 1 gram 
SAR results for a frequency band were greater than 0.8 W/kg or when the measured 10 gra
SAR results for a frequency band were greater than 2.0 W/kg. Repeated SAR measurements are 
highlighted in the tables above for clarity. Please see Section 12 for variability analysis.
During SAR Testing for the Wireless Router conditions per FCC KDB Publication 

, the actual Portable Hotspot operation (with actual simultaneous transmission 
with WIFI) was not activated (See Section 5.7 for more details). 

This DUT has NFC operations.  The NFC antenna is integrated into the device.  Therefore, all 
SAR tests were performed with the NFC antenna already incorporated. 
This device utilizes power reduction under some portable hotspot conditions (tethering) for SAR 
compliance.  Therefore, hotspot was tested for some bands at reduced output power levels.
This DUT may be used with a standard battery cover or with an optional L-battery accessory 

. Per FCC KDB Publication 648474 D04, SAR was measured using the standard battery 
cover and then repeated with the L-battery accessory cover for the highest reported SAR for each 
wireless technology, frequency band, operating mode, and exposure condition. No other 
additional testing with the wireless charging battery cover was not required since all reported SAR 

Worn accessory testing is typically associated with voice operations. Therefore, GSM voice 
was evaluated for body-worn SAR. 
Justification for reduced test configurations per KDB Publication 941225 D03

averaged output power was evaluated for all multi-slot operations. 
configuration with the highest frame averaged output power was evaluated for SAR

Per FCC KDB Publication 447498 D01v05, if the reported (scaled) SAR measured at the middle 
channel or highest output power channel for each test configuration is � 0.8 W/kg

for 10g SAR then testing at the other channels is not required for such test 
Since the maximum output power variation across the required test channels is 

the middle channel was used for testing. 
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test procedures specified in 
and FCC KDB Publication 

A standard battery was 

tested have the same physical, mechanical 
and thermal characteristics and are within operational tolerances expected for production units.  
SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC 

using a fixed spacing for body-worn accessory 
because the manufacturer has 

tplace for users to 

Per FCC KDB Publication 648474 D04v01, SAR was evaluated without a headset connected to 
1.2 W/kg, no additional SAR evaluations 

Per FCC KDB 865664 D01 v01, variability SAR tests were performed when the measured 1 gram 
SAR results for a frequency band were greater than 0.8 W/kg or when the measured 10 gram 
SAR results for a frequency band were greater than 2.0 W/kg. Repeated SAR measurements are 

for variability analysis. 
Publication 941225 

, the actual Portable Hotspot operation (with actual simultaneous transmission of a 
 

is integrated into the device.  Therefore, all 

This device utilizes power reduction under some portable hotspot conditions (tethering) for SAR 
or some bands at reduced output power levels. 

battery accessory 
. Per FCC KDB Publication 648474 D04, SAR was measured using the standard battery 

cover for the highest reported SAR for each 
wireless technology, frequency band, operating mode, and exposure condition. No other 
additional testing with the wireless charging battery cover was not required since all reported SAR 

Worn accessory testing is typically associated with voice operations. Therefore, GSM voice 

Justification for reduced test configurations per KDB Publication 941225 D03v01: The source-
slot operations. The multi-slot 

configuration with the highest frame averaged output power was evaluated for SAR for hotspot 

R measured at the middle 
0.8 W/kg for 1g SAR or   

then testing at the other channels is not required for such test 
the required test channels is 
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UMTS Notes: 
1. UMTS mode in Body SAR was tested under RMC 12.2 kbps with HSPA Inactive per KDB 

Publication 941225 D01
HSPA subtests was not more than 0.25 dB higher than the RMC level 
W/kg. DC-HSDPA SAR was not required since SAR was less than 1.2 W/kg.

2. Per FCC KDB Publication 447498 D01v05, if the reported (scaled) SAR measured at the middle 
channel or highest output power channel for each test configuration i
� 2.0 W/kg for 10g SAR
configuration(s). Since the maximum output power variation across the required test channels is 
< ½ dB, the middle channel
 
 

WLAN Notes: 
1. Justification for reduced test configurations for WIFI channels per KDB Publication 248227 

D01v01r02 and October
output power channel for the lowest data rate was selected 
IEEE 802.11 modes (including 802.11g/n) were not investigated since the average output powers 
over all channels and data rates were not more than 0.25 dB higher than the tested channel in 
the lowest data rate of IEEE 80

2. Justification for reduced test configurations for WIFI channels per KDB Publication 248227 
D01v01r02 and October
output power channel for the lowest data rate was selected for SAR ev
IEEE 802.11 modes (including 802.11n) were not investigated since the average output powers 
over all channels and data rates were not more than 0.25 dB higher than the tested channel in 
the lowest data rate of IEEE 802.11a mode

3. When Hotspot is enabled, all 5 GHz bands are disabled
Router SAR Data was required

4. WIFI transmission was verified using an uncalibrated spectrum analyzer.
5. When maximum extrapolated peak SAR of the zoom scan for

>1.6 W/kg or the reported 1g averaged SAR is >
is required.  

6. There is no power reduction for WIFI antenna.
7. Per April 2013 TCB workshop notes, full SAR testing for 802.11ac was not required

average output power was not more than 0.25 dB higher than the output power of IEEE 802.11a 
mode.  IEEE 802.11ac was evaluated for the highest IEEE 802.11a position in each 5 GHz band 
and exposure condition.

 SAR EVALUATION REPORT 

t Dates: DUT Type: 
10/14/13 - 11/01/13 Portable Handset 

mode in Body SAR was tested under RMC 12.2 kbps with HSPA Inactive per KDB 
Publication 941225 D01v02. HSPA SAR was not required since the average output power of the 
HSPA subtests was not more than 0.25 dB higher than the RMC level and SAR was less than 1.2 

HSDPA SAR was not required since SAR was less than 1.2 W/kg.
Per FCC KDB Publication 447498 D01v05, if the reported (scaled) SAR measured at the middle 
channel or highest output power channel for each test configuration is � 0.8 W/kg 

for 10g SAR then testing at the other channels is not required for such test 
the maximum output power variation across the required test channels is 

he middle channel was used for testing. 

Justification for reduced test configurations for WIFI channels per KDB Publication 248227 
October 2012 FCC/TCB Meeting Notes for 2.4 GHz WIFI: Highest average RF 

output power channel for the lowest data rate was selected for SAR evaluation in 802.11b. Other 
IEEE 802.11 modes (including 802.11g/n) were not investigated since the average output powers 
over all channels and data rates were not more than 0.25 dB higher than the tested channel in 

IEEE 802.11b mode. 
Justification for reduced test configurations for WIFI channels per KDB Publication 248227 

October 2012 FCC/TCB Meeting Notes for 5 GHz WIFI: Highest average RF 
output power channel for the lowest data rate was selected for SAR evaluation in 802.11a. Other 
IEEE 802.11 modes (including 802.11n) were not investigated since the average output powers 
over all channels and data rates were not more than 0.25 dB higher than the tested channel in 

IEEE 802.11a mode.  
When Hotspot is enabled, all 5 GHz bands are disabled. Therefore no 5 GHz WIFI Wireless 
Router SAR Data was required. 

transmission was verified using an uncalibrated spectrum analyzer. 
maximum extrapolated peak SAR of the zoom scan for the maximum output channel is 

reported 1g averaged SAR is >0.8 W/kg, SAR testing on other 

There is no power reduction for WIFI antenna. 
Per April 2013 TCB workshop notes, full SAR testing for 802.11ac was not required
average output power was not more than 0.25 dB higher than the output power of IEEE 802.11a 
mode.  IEEE 802.11ac was evaluated for the highest IEEE 802.11a position in each 5 GHz band 
and exposure condition. 
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mode in Body SAR was tested under RMC 12.2 kbps with HSPA Inactive per KDB 
was not required since the average output power of the 

and SAR was less than 1.2 
HSDPA SAR was not required since SAR was less than 1.2 W/kg. 

Per FCC KDB Publication 447498 D01v05, if the reported (scaled) SAR measured at the middle 
0.8 W/kg for 1g SAR or   

then testing at the other channels is not required for such test 
the maximum output power variation across the required test channels is 

Justification for reduced test configurations for WIFI channels per KDB Publication 248227 
Highest average RF 

for SAR evaluation in 802.11b. Other 
IEEE 802.11 modes (including 802.11g/n) were not investigated since the average output powers 
over all channels and data rates were not more than 0.25 dB higher than the tested channel in 

Justification for reduced test configurations for WIFI channels per KDB Publication 248227 
FCC/TCB Meeting Notes for 5 GHz WIFI: Highest average RF 

aluation in 802.11a. Other 
IEEE 802.11 modes (including 802.11n) were not investigated since the average output powers 
over all channels and data rates were not more than 0.25 dB higher than the tested channel in 

. Therefore no 5 GHz WIFI Wireless 

um output channel is 
0.8 W/kg, SAR testing on other default channels 

Per April 2013 TCB workshop notes, full SAR testing for 802.11ac was not required since the 
average output power was not more than 0.25 dB higher than the output power of IEEE 802.11a 
mode.  IEEE 802.11ac was evaluated for the highest IEEE 802.11a position in each 5 GHz band 
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11 F C C  M U L T I - T X  A N D  A N T E N N A  S A R  C

11.1 Introduction  
The following procedures adopted from 
with built-in unlicensed transmitters such as 802.11a/b/g
simultaneously transmit with the licensed

11.2 Simultaneous Transmission Procedures
This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission analysis is 
required. Per FCC KDB 447498 D01v05r01 IV.C.1.iii, simultaneous transmission SAR test excl
when the sum of the 1g SAR for all the simultaneous transmitting antennas in a specific a physical test configuration 
is �1.6 W/kg and when the sum of the 10g SAR for all simultaneous transmitting antennas in a specific physical test 
configuration is �4.0 W/kg.  When standalone SAR is not required to be measured, per FCC KDB 447498 D01v05r01 
4.3.2 2), the following equations  must be used to estimate the standalone 1g and 10g SAR for simultaneous 
transmission assessment involving that transmitter.
 

���������	

���������	

 

Notes:  
1. Held-to ear configurations are not
considered for simultaneous transmission. Per KDB Publication 447498 D01v05, the maximum power of 
the channel was rounded to the nearest mW before calculation. 
 
2. Per FCC KDB Publication 447498
a distance of 5 mm is applied to determine estimated SAR

Bluetooth

Mode

Bluetooth

Mode
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T X  A N D  A N T E N N A  S A R  C O N S I D E R

The following procedures adopted from FCC KDB Publication 447498 D01v05 are applicable to handsets 
in unlicensed transmitters such as 802.11a/b/g/n/ac and Bluetooth devices which may 

simultaneously transmit with the licensed transmitter. 

Transmission Procedures 
This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission analysis is 
required. Per FCC KDB 447498 D01v05r01 IV.C.1.iii, simultaneous transmission SAR test excl
when the sum of the 1g SAR for all the simultaneous transmitting antennas in a specific a physical test configuration 

1.6 W/kg and when the sum of the 10g SAR for all simultaneous transmitting antennas in a specific physical test 
4.0 W/kg.  When standalone SAR is not required to be measured, per FCC KDB 447498 D01v05r01 

must be used to estimate the standalone 1g and 10g SAR for simultaneous 
transmission assessment involving that transmitter. 
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� �
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Table 11-1 
Estimated SAR 

 

 

to ear configurations are not applicable to Bluetooth operations and therefore were not 
considered for simultaneous transmission. Per KDB Publication 447498 D01v05, the maximum power of 
the channel was rounded to the nearest mW before calculation.  

Per FCC KDB Publication 447498 D01v05r01, when the test separation distance is < 5 mm (touching), 
a distance of 5 mm is applied to determine estimated SAR. 

Frequency
Maximum 
Allowed 
Power

Separation 
Distance 
(Body)

Estimated 

[MHz] [dBm] [mm]
2441 9.50 15

Frequency
Maximum 
Allowed 
Power

Separation 
Distance 
(Body)

Estimated 
10g SAR 

(Extremity)
[MHz] [dBm] [mm]
2441 9.50 5
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O N S I D E R A T I O N S  

are applicable to handsets 
and Bluetooth devices which may 

This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission analysis is 
required. Per FCC KDB 447498 D01v05r01 IV.C.1.iii, simultaneous transmission SAR test exclusion may be applied 
when the sum of the 1g SAR for all the simultaneous transmitting antennas in a specific a physical test configuration 

1.6 W/kg and when the sum of the 10g SAR for all simultaneous transmitting antennas in a specific physical test 
4.0 W/kg.  When standalone SAR is not required to be measured, per FCC KDB 447498 D01v05r01 

must be used to estimate the standalone 1g and 10g SAR for simultaneous 

()�
((

 
 

()�
((

 
 

 

 

applicable to Bluetooth operations and therefore were not 
considered for simultaneous transmission. Per KDB Publication 447498 D01v05, the maximum power of 

, when the test separation distance is < 5 mm (touching), 

Estimated 
1g SAR 
(Body)

[W/kg]

0.125

Estimated 
10g SAR 

(Extremity)
[W/kg]

0.150
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11.3 Head SAR Simultaneous Transmission Analysis

Simultaneous Transmission Scen

Simultaneous Transmission Scenario with 5 GHz WLAN (Held to Ear)

GSM 850 
SAR (W/kg)

Right Cheek 0.310
Right Tilt 0.164

Left Cheek 0.241
Left Tilt 0.161

Head SAR

ConfigurationSimult Tx

GSM 1900 
SAR (W/kg)

Right Cheek 0.060
Right Tilt 0.030

Left Cheek 0.109
Left Tilt 0.022

Head SAR

ConfigurationSimult Tx

GSM 850 
SAR (W/kg)

Right Cheek 0.310
Right Tilt 0.164

Left Cheek 0.241
Left Tilt 0.161

Head SAR

ConfigurationSimult Tx

GSM 1900 
SAR (W/kg)

Right Cheek 0.060
Right Tilt 0.030

Left Cheek 0.109
Left Tilt 0.022

Head SAR

ConfigurationSimult Tx
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Head SAR Simultaneous Transmission Analysis 

Table 11-2 
Simultaneous Transmission Scenario with 2.4 GHz WLAN (Held to Ear)

 

 

Table 11-3 
Simultaneous Transmission Scenario with 5 GHz WLAN (Held to Ear)

 
 
 
 
 
 
 
 
 
 
 
 
 

GSM 850 
SAR (W/kg)

2.4 GHz 
WLAN SAR 

(W/kg)

0.351 0.661
0.311 0.475
0.639 0.880
0.523 0.684

� SAR 
(W/kg)

UMTS 850 
SAR (W/kg)

Right Cheek 0.386
Right Tilt 0.242

Left Cheek 0.309
Left Tilt 0.234

Head SAR

ConfigurationSimult Tx

GSM 1900 
SAR (W/kg)

2.4 GHz 
WLAN SAR 

(W/kg)

0.351 0.411
0.311 0.341
0.639 0.748
0.523 0.545

� SAR 
(W/kg)

UMTS 1900 
SAR (W/kg)

Right Cheek 0.082
Right Tilt 0.059

Left Cheek 0.156
Left Tilt 0.028

Head SAR

ConfigurationSimult Tx

GSM 850 
SAR (W/kg)

5 GHz WLAN 
SAR (W/kg)

0.499 0.809
0.508 0.672
1.048 1.289
1.111 1.272

� SAR 
(W/kg)

UMTS 850 
SAR (W/kg)

Right Cheek 0.386
Right Tilt 0.242

Left Cheek 0.309
Left Tilt 0.234

Head SAR

ConfigurationSimult Tx

GSM 1900 
SAR (W/kg)

5 GHz WLAN 
SAR (W/kg)

0.499 0.559
0.508 0.538
1.048 1.157
1.111 1.133

� SAR 
(W/kg)

UMTS 1900 
SAR (W/kg)

Right Cheek 0.082
Right Tilt 0.059

Left Cheek 0.156
Left Tilt 0.028

Head SAR

ConfigurationSimult Tx
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(Held to Ear) 

  

 

Simultaneous Transmission Scenario with 5 GHz WLAN (Held to Ear) 

  

    

UMTS 850 
SAR (W/kg)

2.4 GHz 
WLAN SAR 

(W/kg)

0.386 0.351 0.737
0.242 0.311 0.553
0.309 0.639 0.948
0.234 0.523 0.757

� SAR 
(W/kg)

UMTS 1900 
SAR (W/kg)

2.4 GHz 
WLAN SAR 

(W/kg)

0.082 0.351 0.433
0.059 0.311 0.370
0.156 0.639 0.795
0.028 0.523 0.551

� SAR 
(W/kg)

UMTS 850 
SAR (W/kg)

5 GHz WLAN 
SAR (W/kg)

0.386 0.499 0.885
0.242 0.508 0.750
0.309 1.048 1.357
0.234 1.111 1.345

� SAR 
(W/kg)

UMTS 1900 
SAR (W/kg)

5 GHz WLAN 
SAR (W/kg)

0.082 0.499 0.581
0.059 0.508 0.567
0.156 1.048 1.204
0.028 1.111 1.139

� SAR 
(W/kg)
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11.4 Body-Worn Simultaneous Transmission Analysis

Simultaneous Transmission Scenario with 2.4 GHz WLAN (Body

Simultaneous Transmission Scenario with 5 GHz WLAN (Body

Simultaneous Transmission Scenario with Bluetooth (Body

Note: Bluetooth SAR was not required to be measured per FCC KDB 447498. Estimated Bluetooth SAR 
results were used in the above 

11.5 Hotspot SAR Simultaneous Transmission Analysis
Per FCC KDB Publication 941225 D06
are not required to be evaluated for SAR

Simultaneous Transmission Scenario 

2G/3G SAR 
(W/kg)

Back Side GSM 850 0.378
Back Side UMTS 850 0.358
Back Side GSM 1900 0.440
Back Side UMTS 1900 0.881

ModeConfiguration

2G/3G SAR 
(W/kg)

Back Side GSM 850 0.378
Back Side UMTS 850 0.358
Back Side GSM 1900 0.440
Back Side UMTS 1900 0.881

ModeConfiguration

2G/3G SAR 
(W/kg)

Back Side GSM 850 0.378
Back Side UMTS 850 0.358
Back Side GSM 1900 0.440
Back Side UMTS 1900 0.881

ModeConfiguration

GPRS 850 
SAR (W/kg)

Back 1.054
Front 0.982
Top -

Bottom 0.634
Right -
Left 0.210

Body SAR

ConfigurationSimult Tx

GPRS 1900 
SAR (W/kg)

Back 0.844
Front 0.710
Top -

Bottom 0.724
Right -
Left 0.143

Body SAR

ConfigurationSimult Tx
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Worn Simultaneous Transmission Analysis  
Table 11-4 

Simultaneous Transmission Scenario with 2.4 GHz WLAN (Body-Worn at 

 
Table 11-5 

Simultaneous Transmission Scenario with 5 GHz WLAN (Body-Worn at 15 mm)

 
Table 11-6 

Simultaneous Transmission Scenario with Bluetooth (Body-Worn at 15 mm)

Note: Bluetooth SAR was not required to be measured per FCC KDB 447498. Estimated Bluetooth SAR 
results were used in the above table to determine simultaneous transmission SAR test exclusion.

Hotspot SAR Simultaneous Transmission Analysis 
Per FCC KDB Publication 941225 D06v01, the devices edges with antennas more than

required to be evaluated for SAR (“-“). 

Table 11-7 
Simultaneous Transmission Scenario (2.4 GHz Hotspot at 1.0 

2G/3G SAR 
(W/kg)

2.4 GHz 
WLAN SAR 

(W/kg)

� SAR 
(W/kg)

0.378 0.050 0.428
0.358 0.050 0.408
0.440 0.050 0.490
0.881 0.050 0.931

2G/3G SAR 
(W/kg)

Front Side GSM 850 0.297
Front Side UMTS 850 0.414
Front Side GSM 1900 0.357
Front Side UMTS 1900 0.618

ModeConfiguration

2G/3G SAR 
(W/kg)

5 GHz WLAN 
SAR (W/kg)

0.378 0.149 0.527
0.358 0.149 0.507
0.440 0.149 0.589
0.881 0.149 1.030

� SAR 
(W/kg)

2G/3G SAR 
(W/kg)

Front Side GSM 850 0.297
Front Side UMTS 850 0.414
Front Side GSM 1900 0.357
Front Side UMTS 1900 0.618

ModeConfiguration

2G/3G SAR 
(W/kg)

Bluetooth 
SAR (W/kg)

0.378 0.125 0.503
0.358 0.125 0.483
0.440 0.125 0.565
0.881 0.125 1.006

� SAR 
(W/kg)

2G/3G SAR 
(W/kg)

Front Side GSM 850 0.297
Front Side UMTS 850 0.414
Front Side GSM 1900 0.357
Front Side UMTS 1900 0.618

ModeConfiguration

GPRS 850 
SAR (W/kg)

2.4 GHz 
WLAN SAR 

(W/kg)

0.136 1.190
0.117 1.099
0.121 0.121

- 0.634
0.035 0.035

- 0.210

� SAR 
(W/kg)

UMTS 850 
SAR (W/kg)

Back 0.751
Front 0.694
Top -

Bottom 0.358
Right -
Left 0.169

Body SAR

ConfigurationSimult Tx

GPRS 1900 
SAR (W/kg)

2.4 GHz 
WLAN SAR 

(W/kg)

0.136 0.980
0.117 0.827
0.121 0.121

- 0.724
0.035 0.035

- 0.143

� SAR 
(W/kg)

UMTS 1900 
SAR (W/kg)

Back 0.831
Front 0.591
Top -

Bottom 0.597
Right -
Left 0.196

Body SAR

ConfigurationSimult Tx
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Worn at 1.5 cm) 

 

Worn at 15 mm) 

 

Worn at 15 mm) 

 
Note: Bluetooth SAR was not required to be measured per FCC KDB 447498. Estimated Bluetooth SAR 

table to determine simultaneous transmission SAR test exclusion. 

more than 2.5 cm from edge 

at 1.0 cm) 

  

 

2G/3G SAR 
(W/kg)

2.4 GHz 
WLAN SAR 

(W/kg)

� SAR 
(W/kg)

0.297 0.063 0.360
0.414 0.063 0.477
0.357 0.063 0.420
0.618 0.063 0.681

2G/3G SAR 
(W/kg)

5 GHz WLAN 
SAR (W/kg)

� SAR 
(W/kg)

0.297 0.109 0.406
0.414 0.109 0.523
0.357 0.109 0.466
0.618 0.109 0.727

2G/3G SAR 
(W/kg)

Bluetooth 
SAR (W/kg)

0.297 0.125 0.422
0.414 0.125 0.539
0.357 0.125 0.482
0.618 0.125 0.743

� SAR 
(W/kg)

UMTS 850 
SAR (W/kg)

2.4 GHz 
WLAN SAR 

(W/kg)

0.136 0.887
0.117 0.811
0.121 0.121

- 0.358
0.035 0.035

- 0.169

� SAR 
(W/kg)

UMTS 1900 
SAR (W/kg)

2.4 GHz 
WLAN SAR 

(W/kg)

0.136 0.967
0.117 0.708
0.121 0.121

- 0.597
0.035 0.035

- 0.196

� SAR 
(W/kg)
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11.6 Extremity SAR Simultaneous Transmission Analysis
Please note that the following 3mm 10g SAR data was measured for configuratio
SAR scaled up to the maximum output power tolerances exceeded a 1g SAR level of 1.2 W/kg.  The 
3mm Phablet SAR test distance is based on a FCC KDB inquiry and is established according to the 
specific conditions applicable to the device.
extremity condition required for the main antenna, it is sufficient to show that all other extremity 
simultaneous transmission scenarios will be compliant. 

Simultaneous Transmission Scenario (Bluetooth 

Note: Bluetooth SAR was not required to be measured per FCC KDB 447498. Estimated Bluetooth SAR 
results were used in the above table to determine simultaneous transmission SA

Simultaneous Transmission Scenario (5 GHz 

11.7 Simultaneous Transmission Conclusion
The above numerical summed SAR
were below the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous 
transmission cases will not exceed the SAR limit
SAR summation is required per

Simult Tx

Extremity 
SAR

Simult Tx

Extremity 
SAR
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SAR Simultaneous Transmission Analysis 
Please note that the following 3mm 10g SAR data was measured for configurations where 1g hotspot 
SAR scaled up to the maximum output power tolerances exceeded a 1g SAR level of 1.2 W/kg.  The 
3mm Phablet SAR test distance is based on a FCC KDB inquiry and is established according to the 
specific conditions applicable to the device. Since back side for UMTS1900 at 3mm was the only 
extremity condition required for the main antenna, it is sufficient to show that all other extremity 
simultaneous transmission scenarios will be compliant.  

Table 11-8 
Simultaneous Transmission Scenario (Bluetooth Extremity SAR at 0.3 cm)

 
Note: Bluetooth SAR was not required to be measured per FCC KDB 447498. Estimated Bluetooth SAR 

results were used in the above table to determine simultaneous transmission SA
 

Table 11-9 
Simultaneous Transmission Scenario (5 GHz Extremity SAR at 0.3 cm)

 
 

Simultaneous Transmission Conclusion 
The above numerical summed SAR results for all the worst-case simultaneous transmission conditions 

below the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous 
transmission cases will not exceed the SAR limit and therefore no measured volumetric

er FCC KDB Publication 447498 D01v05. 

UMTS 1900 
SAR (W/kg)

Bluetooth 
SAR (W/kg)

� SAR 
(W/kg)

Back 2.876 0.150 3.026
Front - 0.150 0.150
Top - 0.150 0.150

Bottom - - 0.000
Right - 0.150 0.150
Left - - 0.000

Simult Tx Configuration

Extremity 
SAR

UMTS 1900 
SAR (W/kg)

5 GHz WLAN 
SAR (W/kg)

� SAR 
(W/kg)

Back 2.876 0.245 3.121
Front - 0.161 0.161
Top - 0.211 0.211

Bottom - - 0.000
Right - 0.019 0.019
Left - - 0.000

Simult Tx Configuration

Extremity 
SAR

 
Reviewed by: 
Quality Manager 

Page 46 of 54 

REV 12.5 M 
05/20/2013 

ns where 1g hotspot 
SAR scaled up to the maximum output power tolerances exceeded a 1g SAR level of 1.2 W/kg.  The 
3mm Phablet SAR test distance is based on a FCC KDB inquiry and is established according to the 

at 3mm was the only 
extremity condition required for the main antenna, it is sufficient to show that all other extremity 

SAR at 0.3 cm) 

Note: Bluetooth SAR was not required to be measured per FCC KDB 447498. Estimated Bluetooth SAR 
results were used in the above table to determine simultaneous transmission SAR test exclusion. 

SAR at 0.3 cm) 

us transmission conditions 
below the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous 

volumetric simultaneous 
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12 S A R  M E A S U R E M E N T  V A R I

12.1 Measurement Variability
Per FCC KDB Publication 865664
frequency band, which was determined by the SAR probe calibration point and tis
used for the device measurements. When both head and body tissue
SAR measurements in a frequency band, the variability measurement procedures were applied to the 
tissue medium with the highest measur
tissue-equivalent medium. These additional measurements were repeated after the completion of all 
measurements requiring the same head or body tissue
device was returned to ambient conditions (normal room temperature) with the battery fully charged 
before it was re-mounted on the device holder for the repeated measurement(s) to minimize any 
unexpected variations in the repeated results.
 
 
SAR Measurement Variability was assessed using the following procedures for each frequency band: 

1) When the original highest measured SAR is 
2) A second repeated measurement was preformed only if the ratio of 

the original and first repeated measurements was > 1.20 or when the original or repea
measurement was � 1.45 W/kg (~ 10% from the 1

3) A third repeated measurement was performed only if the ori
measurement was  � 1.5 W/kg and the ratio of largest to smallest SAR for the original, first and 
second repeated measurements is > 1.20.

4) Repeated measurements are not required when the original highest measured SAR is < 0.80 
W/kg 

5) 10g Extremity SAR measurement variability analysis applies a factor of 2.5 to the procedures 
outlines above. 

Head

Body SAR Measurement Variability Results

MHz Ch.

5200 5240.00 48 IEEE 802.11a

5300 5280.00 56 IEEE 802.11a

FREQUENCY
Mode/BandBand

ANSI / IEEE C95.1 1992 - SAFETY LIMIT
Spatial Peak 

Uncontrolled Exposure/General Population

MHz Ch.

835 824.20 128 GSM 850

ANSI / IEEE C95.1 1992 - SAFETY LIMIT

Spatial Peak 

Uncontrolled Exposure/General Population

Band
FREQUENCY

Mode
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S A R  M E A S U R E M E N T  V A R I A B I L I T Y  

Measurement Variability 
Per FCC KDB Publication 865664 D01v01, SAR measurement variability was assessed for each 

determined by the SAR probe calibration point and tissue
used for the device measurements. When both head and body tissue-equivalent media 
SAR measurements in a frequency band, the variability measurement procedures were applied to the 
tissue medium with the highest measured SAR, using the highest measured SAR configuration for that 

These additional measurements were repeated after the completion of all 
measurements requiring the same head or body tissue-equivalent medium in a frequency band. The t
device was returned to ambient conditions (normal room temperature) with the battery fully charged 

mounted on the device holder for the repeated measurement(s) to minimize any 
unexpected variations in the repeated results. 

ement Variability was assessed using the following procedures for each frequency band: 
ginal highest measured SAR is � 0.80 W/kg, the measurement was repeated once.

A second repeated measurement was preformed only if the ratio of largest to smallest SAR for 
original and first repeated measurements was > 1.20 or when the original or repea

� 1.45 W/kg (~ 10% from the 1-g SAR limit). 
A third repeated measurement was performed only if the original, first or second repeated 

� 1.5 W/kg and the ratio of largest to smallest SAR for the original, first and 
d repeated measurements is > 1.20. 

Repeated measurements are not required when the original highest measured SAR is < 0.80 

SAR measurement variability analysis applies a factor of 2.5 to the procedures 

 

Table 12-1 
Head SAR Measurement Variability Results 

 
 

Table 12-2 
Body SAR Measurement Variability Results 

 
 
 

Measured 
SAR (1g)

1st 
Repeated 
SAR (1g)

2nd 
Repeated 
SAR (1g)

(W/kg) (W/kg) (W/kg)

OFDM Left Cheek 6 0.909 0.919 1.01 N/A

OFDM Left Tilt 6 1.020 0.911 1.12 N/A

Service Side

HEAD VARIABILITY RESULTS 

Ratio

averaged over 10 grams

ANSI / IEEE C95.1 1992 - SAFETY LIMIT
Spatial Peak 

Uncontrolled Exposure/General Population

Test 
Position

Data Rate 
(Mbps)

Head
1.6 W/kg (mW/g)

Measured 
SAR (1g)

1st 
Repeated 
SAR (1g)

2nd 
Repeated 
SAR (1g)

(W/kg) (W/kg) (W/kg)

GPRS 4 back 10 mm 0.860 0.840 1.02 N/A

1.6 W/kg (mW/g)

averaged over 1 gram

Body

BODY VARIABILITY RESULTS 

ANSI / IEEE C95.1 1992 - SAFETY LIMIT

Uncontrolled Exposure/General Population

Ratio# of Time 
Slots

Side SpacingService
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assessed for each 
sue-equivalent medium 

equivalent media were required for 
SAR measurements in a frequency band, the variability measurement procedures were applied to the 

ed SAR, using the highest measured SAR configuration for that 
These additional measurements were repeated after the completion of all 

equivalent medium in a frequency band. The test 
device was returned to ambient conditions (normal room temperature) with the battery fully charged 

mounted on the device holder for the repeated measurement(s) to minimize any 

ement Variability was assessed using the following procedures for each frequency band:  
 0.80 W/kg, the measurement was repeated once. 

largest to smallest SAR for 
original and first repeated measurements was > 1.20 or when the original or repeated 

ginal, first or second repeated 
 1.5 W/kg and the ratio of largest to smallest SAR for the original, first and 

Repeated measurements are not required when the original highest measured SAR is < 0.80 

SAR measurement variability analysis applies a factor of 2.5 to the procedures 

 

 

2nd 
Repeated 
SAR (1g)

3rd Repeated 
SAR (1g)

(W/kg) (W/kg)

N/A N/A N/A N/A

N/A N/A N/A N/A

Ratio Ratio

averaged over 10 grams
1.6 W/kg (mW/g)

2nd 
Repeated 
SAR (1g)

3rd 
Repeated 
SAR (1g)

(W/kg) (W/kg)

N/A N/A N/A N/A

1.6 W/kg (mW/g)

averaged over 1 gram

RatioRatio
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Extremity

12.2 Measurement Uncertainty
The measured SAR was <1.5 W/kg for all frequency bands
D01v01, the extended measurement uncertainty analysis 

MHz Ch.

1900 1907.60 9538 UMTS 1900

Band
FREQUENCY

Mode

Uncontrolled Exposure/General Population

ANSI / IEEE C95.1 1992 - SAFETY LIMIT

Spatial Peak 
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Table 12-3 
Extremity SAR Measurement Variability Results 

 
 

Measurement Uncertainty 
The measured SAR was <1.5 W/kg for all frequency bands. Therefore, per KDB Publication 865664 

measurement uncertainty analysis per IEEE 1528-2003 was 

Measured 
SAR (10g)

1st 
Repeated 
SAR (10g)

2nd 
Repeated 
SAR (10g)

(W/kg) (W/kg) (W/kg)

RMC back 3 mm 2.370 2.460 1.04 N/A

BODY VARIABILITY RESULTS 

Service Side Spacing Ratio

Uncontrolled Exposure/General Population averaged over 10 grams

ANSI / IEEE C95.1 1992 - SAFETY LIMIT Hand

4.0 W/kg (mW/g)
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herefore, per KDB Publication 865664 
 not required.  

2nd 
Repeated 
SAR (10g)

3rd 
Repeated 
SAR (10g)

(W/kg) (W/kg)

N/A N/A N/A

averaged over 10 grams

Ratio Ratio

4.0 W/kg (mW/g)
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13 E Q U I P M E N T  L I S T

Note: CBT (Calibrated Before Testing). Prior to testing, the measurement paths containing a cable, 
filter were connected to a calibrated source (i.e. a signal generator) to determine the losses of the measureme
meter offset was then adjusted to compensate for the measurement system losses. This level offset is stored within the power 
before measurements are made.  This calibration verification procedure applies to the system verification
measurements. The calibrated reading is then taken directly from the power meter after compensation of the losses for all fin
power measurements. 

Manufacturer Model 

(*���
%� ����5��
(*���
%� �5�4��
(*���
%� �5�4��
(*���
%� ���2(�
(*���
%� �/2���
(*���
%� ���5�3�
(*���
%� ���25(�
(*���
%� �����(�

(�1��>��&���'��&#6� �
��2�
(
&�%'�� �D�24�(�
(
&�%'�� �D�2�/(�
(
&�%'�� �D�24�(�
(
&�%'�� �(�2��(�
(
&�%'�� �(�2��(�
(
&�%'�� �(�2����
(
&�%'�� �(�2����
(
&�%'�� ������3�
(
&�%'�� �(�2��/(�
(
&�%'�� �(�2��/(�

3E���#6� (���5��+��
3E���3�� (���5��+���5����

3	
%&	��3	�1�
8� 24�4
3	
%&	��3	�1�
8� 4/�42+����
;�'6�&�
#��
%�>�#� ��+�5�F�
;�'6�&�
#��
%�>�#� ��+�55+�/��

�3D� �9+�/9�G�
��
�3�&#��%'� "D;+/���G�
��
�3�&#��%'� 
D�+�2��G�
��
�+3�&#��%'� �9+���9�G�
��
�+3�&#��%'� �D�+����G�
��
�+3�&#��%'� �D�+����G�
��
�+3�&#��%'� �9+���9��

��&��� 2��23+/�
��&��� �9+
49��

��'%�&
�#H� ������+/�
��'%�&
�#H� ������+���

�	6���I�
#6J�& � 3������
�	6���I�
#6J�& � 3������
�	6���I�
#6J�& � ��"��
�	6���I�
#6J�& � ��"+B4��
�	6���I�
#6J�& � 
�-K�4��


��H	
H� �3+����

��H	
H� �3+����

��(�� ��4�"��

��(�� �����"��

��(�� �����"��

��(�� ��2��"��

��(�� ���� "��

��(�� ���� "��

��(�� �(�2�

��(�� �(�2�

��(�� �(�2�

��(�� �(�2�

��(�� �(�2�

��(�� �(�2�

��(�� �(�2�

��(�� �(,+4.��

��(�� �(,+4.��

��(�� �(,
+4.��

��(�� �
4�"��

��(�� �
4�"4�

��(�� �
4�"4�

��(�� �
4�"4�

��(�� �
4�"4�

��(�� �$4�"2�

��(�� �$4�"2�

��H%&	
��� �
(/��2(�
"9�� �4��/+/���
"9�� �4��/+/���

 SAR EVALUATION REPORT 

t Dates: DUT Type: 
10/14/13 - 11/01/13 Portable Handset 

M E N T  L I S T  

Note: CBT (Calibrated Before Testing). Prior to testing, the measurement paths containing a cable, amplifier, 
filter were connected to a calibrated source (i.e. a signal generator) to determine the losses of the measureme
meter offset was then adjusted to compensate for the measurement system losses. This level offset is stored within the power 
before measurements are made.  This calibration verification procedure applies to the system verification
measurements. The calibrated reading is then taken directly from the power meter after compensation of the losses for all fin
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amplifier, attenuator, coupler or 

filter were connected to a calibrated source (i.e. a signal generator) to determine the losses of the measurement path.  The power 
meter offset was then adjusted to compensate for the measurement system losses. This level offset is stored within the power meter 
before measurements are made.  This calibration verification procedure applies to the system verification and output power 
measurements. The calibrated reading is then taken directly from the power meter after compensation of the losses for all final 

Cal Due Serial Number 
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14 M E A S U R E M E N T  U N C E R T A I

Applicable for frequencies less than 
 

a

Uncertainty

Component

Measurement System
Probe Calibration

Axial Isotropy

Hemishperical Isotropy

Boundary Effect

Linearity

System Detection Limits

Readout Electronics

Response Time

Integration Time

RF Ambient Conditions

Probe Positioner Mechanical Tolerance

Probe Positioning w/ respect to Phantom
Extrapolation, Interpolation & Integration algorithms for 
Max. SAR Evaluation

Test Sample Related

Test Sample Positioning

Device Holder Uncertainty
Output Power Variation - SAR drift measurement

Phantom & Tissue Parameters

Phantom Uncertainty (Shape & Thickness tolerances)

Algorithim for correcting SAR for deviations in 
conductivity and permittivity
Liquid Conductivity - deviation from target values

Liquid Conductivity - measurement uncertainty

Liquid Permittivity - deviation from target values

Liquid Permittivity - measurement uncertainty

Combined Standard Uncertainty (k=1)

Expanded Uncertainty
(95% CONFIDENCE LEVEL)

                     The above measurement uncertainties are according to IEEE Std. 1528-2003
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frequencies less than 3000 MHz. 

b c d e= f g

f(d,k)

Tol. Prob. ci ci

(– %) Dist. Div. 1gm 10 gms

E.2.1 6.00 N 1 1.0 1.0
E.2.2 0.25 N 1 0.7 0.7
E.2.2 1.3 N 1 1.0 1.0
E.2.3 0.4 N 1 1.0 1.0
E.2.4 0.3 N 1 1.0 1.0
E.2.5 5.1 N 1 1.0 1.0
E.2.6 1.0 N 1 1.0 1.0
E.2.7 0.8 R 1.73 1.0 1.0
E.2.8 2.6 R 1.73 1.0 1.0
E.6.1 3.0 R 1.73 1.0 1.0

Probe Positioner Mechanical Tolerance E.6.2 0.4 R 1.73 1.0 1.0

Probe Positioning w/ respect to Phantom E.6.3 2.9 R 1.73 1.0 1.0
Extrapolation, Interpolation & Integration algorithms for 

E.5 1.0 R 1.73 1.0 1.0

E.4.2 6.0 N 1 1.0 1.0
E.4.1 3.32 R 1.73 1.0 1.0

Output Power Variation - SAR drift measurement 6.6.2 5.0 R 1.73 1.0 1.0

Phantom Uncertainty (Shape & Thickness tolerances) E.3.1 4.0 R 1.73 1.0 1.0

Algorithim for correcting SAR for deviations in 
E.3.2 1.2 N 1 1.0 0.84

Liquid Conductivity - deviation from target values E.3.2 0.0 R 1.73 0.64 0.43

Liquid Conductivity - measurement uncertainty E.3.3 3.8 N 1 0.64 0.43

Liquid Permittivity - deviation from target values E.3.2 0.0 R 1.73 0.60 0.49

Liquid Permittivity - measurement uncertainty E.3.3 4.5 N 1 0.60 0.49

Combined Standard Uncertainty (k=1) RSS

k=2

IEEE 
1528 
Sec.

                     The above measurement uncertainties are according to IEEE Std. 1528-2003
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g h = i = k

 c x f/e c x g/e

i 1gm 10gms

10 gms ui ui vi 

(– %) (– %)

1.0 6.0 6.0 �
0.7 0.2 0.2 �
1.0 1.3 1.3 �
1.0 0.4 0.4 �
1.0 0.3 0.3 �
1.0 5.1 5.1 �
1.0 1.0 1.0 �
1.0 0.5 0.5 �
1.0 1.5 1.5 �
1.0 1.7 1.7 �
1.0 0.2 0.2 �
1.0 1.7 1.7 �

1.0 0.6 0.6 �

1.0 6.0 6.0 287

1.0 1.9 1.9 �
1.0 2.9 2.9 �

1.0 2.3 2.3 �

0.84 1.2 1.0 �

0.43 0.0 0.0 �

0.43 2.4 1.6 6

0.49 0.0 0.0 �

0.49 2.7 2.2 6

11.9 11.6 299

23.7 23.2

                     The above measurement uncertainties are according to IEEE Std. 1528-2003
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Applicable for frequencies up to 6
 

 

a

Uncertainty

Component

Measurement System
Probe Calibration

Axial Isotropy

Hemishperical Isotropy

Boundary Effect

Linearity

System Detection Limits

Readout Electronics

Response Time

Integration Time

RF Ambient Conditions

Probe Positioner Mechanical Tolerance

Probe Positioning w/ respect to Phantom
Extrapolation, Interpolation & Integration algorithms for 
Max. SAR Evaluation

Test Sample Related

Test Sample Positioning

Device Holder Uncertainty
Output Power Variation - SAR drift measurement

Phantom & Tissue Parameters

Phantom Uncertainty (Shape & Thickness tolerances)

Algorithim for correcting SAR for deviations in 
conductivity and permittivity
Liquid Conductivity - deviation from target values

Liquid Conductivity - measurement uncertainty

Liquid Permittivity - deviation from target values

Liquid Permittivity - measurement uncertainty

Combined Standard Uncertainty (k=1)

Expanded Uncertainty
(95% CONFIDENCE LEVEL)

                     The above measurement uncertainties are according to IEEE Std. 1528-2003
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r frequencies up to 6 GHz. 

b c d e= f g

f(d,k)

Tol. Prob. ci ci

(– %) Dist. Div. 1gm 10 gms

E.2.1 6.55 N 1 1.0 1.0
E.2.2 0.25 N 1 0.7 0.7
E.2.2 1.3 N 1 1.0 1.0
E.2.3 0.4 N 1 1.0 1.0
E.2.4 0.3 N 1 1.0 1.0
E.2.5 5.1 N 1 1.0 1.0
E.2.6 1.0 N 1 1.0 1.0
E.2.7 0.8 R 1.73 1.0 1.0
E.2.8 2.6 R 1.73 1.0 1.0
E.6.1 3.0 R 1.73 1.0 1.0

Probe Positioner Mechanical Tolerance E.6.2 0.4 R 1.73 1.0 1.0

Probe Positioning w/ respect to Phantom E.6.3 2.9 R 1.73 1.0 1.0
Extrapolation, Interpolation & Integration algorithms for 

E.5 1.0 R 1.73 1.0 1.0

E.4.2 6.0 N 1 1.0 1.0
E.4.1 3.32 R 1.73 1.0 1.0

Output Power Variation - SAR drift measurement 6.6.2 5.0 R 1.73 1.0 1.0

Phantom Uncertainty (Shape & Thickness tolerances) E.3.1 4.0 R 1.73 1.0 1.0

Algorithim for correcting SAR for deviations in 
E.3.2 1.2 N 1 1.0 0.84

Liquid Conductivity - deviation from target values E.3.2 0.0 R 1.73 0.64 0.43

Liquid Conductivity - measurement uncertainty E.3.3 3.8 N 1 0.64 0.43

Liquid Permittivity - deviation from target values E.3.2 0.0 R 1.73 0.60 0.49

Liquid Permittivity - measurement uncertainty E.3.3 4.5 N 1 0.60 0.49

Combined Standard Uncertainty (k=1) RSS

k=2

IEEE 
1528 
Sec.

                     The above measurement uncertainties are according to IEEE Std. 1528-2003
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g h = i = k

 c x f/e c x g/e

i 1gm 10gms

10 gms ui ui vi 

(– %) (– %)

1.0 6.6 6.6 �
0.7 0.2 0.2 �
1.0 1.3 1.3 �
1.0 0.4 0.4 �
1.0 0.3 0.3 �
1.0 5.1 5.1 �
1.0 1.0 1.0 �
1.0 0.5 0.5 �
1.0 1.5 1.5 �
1.0 1.7 1.7 �
1.0 0.2 0.2 �
1.0 1.7 1.7 �

1.0 0.6 0.6 �

1.0 6.0 6.0 287

1.0 1.9 1.9 �
1.0 2.9 2.9 �

1.0 2.3 2.3 �

0.84 1.2 1.0 �

0.43 0.0 0.0 �

0.43 2.4 1.6 6

0.49 0.0 0.0 �

0.49 2.7 2.2 6

12.2 11.9 299

24.3 23.8

                     The above measurement uncertainties are according to IEEE Std. 1528-2003
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15 C O N C L U S I O N

15.1 Measurement Conclusion
The SAR evaluation indicates that the EUT complies with the RF radiation exposure limits of the FCC and 
Industry Canada, with respect to all parameters subject to this test. These measurement
simulate the RF effects of RF exposure under worst
taken to assure repeatability of the tests.  The results and statements relate only to the item(s) tested.  
 
Please note that the absorption and distribution of electromagnetic energy in the body are very complex 
phenomena that depend on the mass, shape, and size of the body, the orientation of the body with 
respect to the field vectors, and the electrical properties of both the body and the
variables that may play a substantial role in possible biological effects are those that characterize the 
environment (e.g. ambient temperature, air velocity, relative humidity, and body insulation) and those that 
characterize the individual (e.g. age, gender, activity level, debilitation, or disease).  Because various 
factors may interact with one another to vary the specific biological outcome of an exposure to 
electromagnetic fields, any protection guide should consider maximal ampli
a result of field-body interactions, environmental conditions, and physiological variables. [3]
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Measurement Conclusion 
The SAR evaluation indicates that the EUT complies with the RF radiation exposure limits of the FCC and 

respect to all parameters subject to this test. These measurement
simulate the RF effects of RF exposure under worst-case conditions. Precise laboratory measures were 
taken to assure repeatability of the tests.  The results and statements relate only to the item(s) tested.  

on and distribution of electromagnetic energy in the body are very complex 
phenomena that depend on the mass, shape, and size of the body, the orientation of the body with 
respect to the field vectors, and the electrical properties of both the body and the environment.  Other 
variables that may play a substantial role in possible biological effects are those that characterize the 
environment (e.g. ambient temperature, air velocity, relative humidity, and body insulation) and those that 

vidual (e.g. age, gender, activity level, debilitation, or disease).  Because various 
factors may interact with one another to vary the specific biological outcome of an exposure to 
electromagnetic fields, any protection guide should consider maximal amplification of biological effects as 

body interactions, environmental conditions, and physiological variables. [3]
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The SAR evaluation indicates that the EUT complies with the RF radiation exposure limits of the FCC and 
respect to all parameters subject to this test. These measurements were taken to 

case conditions. Precise laboratory measures were 
taken to assure repeatability of the tests.  The results and statements relate only to the item(s) tested.   

on and distribution of electromagnetic energy in the body are very complex 
phenomena that depend on the mass, shape, and size of the body, the orientation of the body with 

environment.  Other 
variables that may play a substantial role in possible biological effects are those that characterize the 
environment (e.g. ambient temperature, air velocity, relative humidity, and body insulation) and those that 

vidual (e.g. age, gender, activity level, debilitation, or disease).  Because various 
factors may interact with one another to vary the specific biological outcome of an exposure to 

fication of biological effects as 
body interactions, environmental conditions, and physiological variables. [3] 
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A P P E N D I X  D :  S A R  T I S S U E  S P E C I F I C A T I O N

Measurement Procedure for Tissue verification

1) The network analyzer and probe system was configured and 
2) The probe was immersed in the tissue. The tissue was placed in a nonmetallic container. 

Trapped air bubbles beneath the flange were minimized by placing the probe at a slight 
angle. 

3) The complex admittance with respect to the probe aperture was 
4) The complex relative permittivity 

(Pournaropoulos and Misra):

( )[ ] �= r

ab
j

Y
ewe

2
0

ln
2

where Y is the admittance of the probe in contact with the sample, the primed and unprimed coordinates 
refer to source and observation points, respectively, 

and 1-=j . 

Composition of the Tissue Equivalent Matter
Frequency (MHz) 835

Tissue Head

Ingredients (% by weight)

Bactericide 0.1

DGBE

HEC 1

NaCl 1.45

Sucrose 57
Polysorbate (Tween) 80
Water 40.45
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Measurement Procedure for Tissue verification: 

The network analyzer and probe system was configured and calibrated.
The probe was immersed in the tissue. The tissue was placed in a nonmetallic container. 
Trapped air bubbles beneath the flange were minimized by placing the probe at a slight 

The complex admittance with respect to the probe aperture was measured
The complex relative permittivity �’

 can be calculated from the below equation 
(Pournaropoulos and Misra): 

[ ]
� � �

-¢
b

a

b

a

r d
r

rjp eemwf
0

2/1
0

'
0 )(exp

cos

is the admittance of the probe in contact with the sample, the primed and unprimed coordinates 
e and observation points, respectively, frrrr ¢¢-¢+= cos2222r , w is the angular frequency, 

 
 

Table D-I  
Composition of the Tissue Equivalent Matter 

 

835 835 1900 1900 2450 2450

Head Body Head Body Head Body

0.1 0.1

44.92 29.44 26.7

1 1

1.45 0.94 0.18 0.39 0.1

57 44.9

40.45 53.06 54.9 70.17 73.2

See Page 2
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calibrated. 
The probe was immersed in the tissue. The tissue was placed in a nonmetallic container. 
Trapped air bubbles beneath the flange were minimized by placing the probe at a slight 

measured 
can be calculated from the below equation 

¢¢ ddd rrf  

is the admittance of the probe in contact with the sample, the primed and unprimed coordinates 
is the angular frequency, 

 

5200-5800 5200-5800

Head Body

20
80

See Page 3
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Figure D-1 
Composition of 2.4 GHz Head Tissue Equivalent Matter 

 
 

2.4 GHz head liquid recipes are proprietary SPEAG. Since the composition is approximate to the 
actual liquids utilized, the manufacturer tissue-equivalent liquid data sheets are provided below. 

  Figure D-2 
2.4 GHz Head Tissue Equivalent Matter 
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2.4 GHz head liquid recipes are proprietary SPEAG. Since the composition is approximate to the 
equivalent liquid data sheets are provided below.  
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Composition of 

Note: 5GHz head liquid recipes are proprietary SPEAG. Since the composition is approximate to the 
actual liquids utilized, the manufacturer tissue
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Figure D-3 

Composition of 5 GHz Head Tissue Equivalent Matter 
 

5GHz head liquid recipes are proprietary SPEAG. Since the composition is approximate to the 
actual liquids utilized, the manufacturer tissue-equivalent liquid data sheets are provided below. 

 

Figure D-4 
5GHz Head Tissue Equivalent Matter 
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5GHz head liquid recipes are proprietary SPEAG. Since the composition is approximate to the 
equivalent liquid data sheets are provided below.  
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A P P E N D I X  E :  S A R  S Y S T E M  V A L I D A T I O

Per FCC KDB 865664 D02v01, SAR system validation status should be documented to confirm 
measurement accuracy. The SAR system
versions) used for this device were 
measurements. Reference dipoles 
validation, according to the procedures
Since SAR probe calibrations are 
frequency within the valid frequency range of the probe calib
operates with the probe for routine SAR measurements and according to the required tissue
media.  
 
A tabulated summary of the system validation status
frequencies, SAR probes and tissue dielectric parameters
 

SAR System 

 
NOTE: All measurements were performed using probes 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.
cycle, such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 
865664.

D 835 10/7/2013 3022 ES3DV3
E 835 3/12/2013 3920 EX3DV4
G 1900 3/27/2013 3209 ES3DV3
I 2450 7/3/2013 3319 ES3DV3
E 5200 3/21/2013 3920 EX3DV4
E 5300 3/21/2013 3920 EX3DV4
E 5500 3/28/2013 3920 EX3DV4
E 5600 3/22/2013 3920 EX3DV4
E 5800 3/22/2013 3920 EX3DV4
D 835 10/8/2013 3022 ES3DV3
H 835 6/19/2013 3318 ES3DV3
C 1900 8/13/2013 3263 ES3DV3
G 2450 3/29/2013 3209 ES3DV3
A 5200 1/23/2013 3589 EX3DV4
A 5300 1/23/2013 3589 EX3DV4
A 5500 1/23/2013 3589 EX3DV4
A 5600 1/23/2013 3589 EX3DV4

A 5800 1/23/2013 3589 EX3DV4

SAR 
SYSTEM 

#

FREQ. 
[MHz] DATE

PROBE 
SN

PROBE 
TYPE

C 1900 8/13/2013 3263 EX3DV4
A 5200 3/11/2013 3589 EX3DV4
A 5300 3/11/2013 3589 EX3DV4
A 5500 3/11/2013 3589 EX3DV4
A 5600 3/11/2013 3589 EX3DV4
A 5800 3/11/2013 3589 EX3DV4

SAR 
SYSTEM 

#

FREQ. 
[MHz] DATE

PROBE 
SN

PROBE 
TYPE
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S A R  S Y S T E M  V A L I D A T I O N  

Per FCC KDB 865664 D02v01, SAR system validation status should be documented to confirm 
The SAR systems (including SAR probes, system components and software 

versions) used for this device were validated against its performance specifications 
. Reference dipoles were used with the required tissue- equivalent media for system 

lidation, according to the procedures outlined in IEEE 1528-2003 and FCC KDB 865664 D01 v01
are frequency dependent, each probe calibration point 

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

tabulated summary of the system validation status including the validation date(s), measurement 
quencies, SAR probes and tissue dielectric parameters has been included.  

Table E-I 
SAR System Validation Summary 

 
Table E-II 

SAR System Validation Summary: Extremity SAR Considerations

NOTE: All measurements were performed using probes 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. SAR systems were validated for modulated signals with a periodic duty 
cycle, such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 

COND. PERM.

(	) (�r)
SENSI- 
TIVITY

PROBE 
LINEARITY

PROBE  
ISOTROPY

MOD. TYPE

ES3DV3 835 Head 0.910 39.82 PASS PASS PASS
EX3DV4 835 Head 0.943 41.71 PASS PASS PASS
ES3DV3 1900 Head 1.449 39.10 PASS PASS PASS
ES3DV3 2450 Head 1.753 39.01 PASS PASS PASS
EX3DV4 5200 Head 4.529 35.64 PASS PASS PASS
EX3DV4 5300 Head 4.638 35.52 PASS PASS PASS
EX3DV4 5500 Head 4.813 34.07 PASS PASS PASS
EX3DV4 5600 Head 4.916 35.05 PASS PASS PASS
EX3DV4 5800 Head 5.108 34.76 PASS PASS PASS
ES3DV3 835 Body 1.012 53.65 PASS PASS PASS
ES3DV3 835 Body 1.016 55.43 PASS PASS PASS
ES3DV3 1900 Body 1.579 51.36 PASS PASS PASS
ES3DV3 2450 Body 2.044 52.61 PASS PASS PASS
EX3DV4 5200 Body 5.292 47.85 PASS PASS PASS
EX3DV4 5300 Body 5.477 47.47 PASS PASS PASS
EX3DV4 5500 Body 5.729 47.03 PASS PASS PASS
EX3DV4 5600 Body 5.916 46.70 PASS PASS PASS

EX3DV4 5800 Body 6.233 46.20 PASS PASS PASS

CW VALIDATION

PROBE 
TYPE PROBE CAL. POINT

COND. PERM.

(	) (�r)
SENSI- 
TIVITY

PROBE 
LINEARITY

PROBE  
ISOTROPY

MOD. TYPE

EX3DV4 1900 Body 1.579 51.36 PASS PASS PASS
EX3DV4 5200 Body 5.268 48.58 PASS PASS PASS
EX3DV4 5300 Body 5.405 48.31 PASS PASS PASS
EX3DV4 5500 Body 5.703 47.90 PASS PASS PASS
EX3DV4 5600 Body 5.875 47.66 PASS PASS PASS
EX3DV4 5800 Body 6.160 47.11 PASS PASS PASS

CW VALIDATION

PROBE 
TYPE PROBE CAL. POINT
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Per FCC KDB 865664 D02v01, SAR system validation status should be documented to confirm 
s (including SAR probes, system components and software 

validated against its performance specifications prior to the SAR 
equivalent media for system 

FCC KDB 865664 D01 v01. 
frequency dependent, each probe calibration point was validated at a 

ration point, using the system that normally 
operates with the probe for routine SAR measurements and according to the required tissue-equivalent 

validation date(s), measurement 

 

Validation Summary: Extremity SAR Considerations 

 

NOTE: All measurements were performed using probes calibrated for CW signals only. Modulations in the 
table above represent test configurations for which the measurement system has been validated per FCC 

SAR systems were validated for modulated signals with a periodic duty 
cycle, such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 

MOD. TYPE DUTY 
FACTOR

PAR

GMSK PASS N/A
GMSK PASS N/A
GMSK PASS N/A
OFDM N/A PASS
OFDM N/A PASS
OFDM N/A PASS
OFDM N/A PASS
OFDM N/A PASS
OFDM N/A PASS
GMSK PASS N/A
GMSK PASS N/A
GMSK PASS N/A
OFDM N/A PASS
OFDM N/A PASS
OFDM N/A PASS
OFDM N/A PASS
OFDM N/A PASS

OFDM N/A PASS

MOD. VALIDATION

MOD. TYPE DUTY 
FACTOR

PAR

GMSK PASS N/A
OFDM N/A PASS
OFDM N/A PASS
OFDM N/A PASS
OFDM N/A PASS
OFDM N/A PASS

MOD. VALIDATION




