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1 Test Laboratory

1.1 Testing Location

Company Name: China Telecommunication Technology Labs.
Address: No. 11, Yue Tan Nan Jie, Xi Cheng District,BEIJING
Postal Code: 100045

Telephone: +86 10 68094053

Fax: +86 10 68011404

1.2 Testing Environment

Temperature: Min. =19 °C, Max. =22 °C
Relative humidity: Min. = 30%, Max. = 70%
Ground system resistance: <05 Q

Ambient noise & Reflection: <0.012 W/kg

1.3 Project Data

Project Leader: Li Guoging
Test Engineer: Li Guoging
Testing Start Date: Jan 6, 2013
Testing End Date: Jan 8, 2013

1.4 Signature

%

Pan Yang
(Prepared this test report)

ot it
Gt db)

Zou Dongyi
(Reviewed this test report)

Deputy Director of the laboratory
(Approved this test report)
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2 Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for F361 are as
follows ( with expanded uncertainty 22.4%)

Table 2.1: Max. Reported SAR (1g)

.. Reported SAR
Band Position
1g (W/Kg)

Head 1.441
GSM 835

Body 1.026

Head 0.372
GSM 1900

Body 1.276

The SAR values found for the Mobile Phone are below the maximum recommended levels of 1.6

WI/Kg as averaged over any 19 tissue according to the ANSI C95.1-1992.

For body worn operation, this device has been tested and meets FCC RF exposure guidelines
when used with any accessory that contains no metal. Use of other accessories may not ensure
compliance with FCC RF exposure guidelines.
The measurement together with the test system set-up is described in Annex D of this test report.
A detailed description of the equipment under test can be found in chapter 3 of this test report.

The maximum reported SAR value is obtained at the case of (Table 2.1), and the values are:

1.441 W/kg (19).
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3 Client Information

3.1 Applicant Information

Company Name: Huawei Technologies Co., Ltd.
Administration Building, Headquarters of Huawei Technologies Co.,
Address /Post: ) .
Ltd., Bantian, Longgang District, Shenzhen, 518129, P.R.C
City: Shenzhen
Country: China
Postal Code 518129

3.2 Manufacturer Information

Company Name: Huawei Technologies Co., Ltd.

Address /Post: Administration Building, Headquarters of Huawei Technologies Co.,
Ltd., Bantian, Longgang District, Shenzhen, 518129, P.R.C

City: Shenzhen

Country: China

Postal Code 518129
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4 Equipment Under Test (EUT) and Ancillary Equipment (AE)

4.1 About EUT

Description: Handset Phone
Model name: F361
Marketing name: Handset Phone
Operating mode(s): GSM835/1900 (support Voice and SMS of GSM service)
Tested Tx Frequency: 824.2-848.8, 1850.2-1909.8MHz (GSM)
Device type: Portable device
Antenna type: Integrated antenna
Form factor: 14cmx5.0cm
10 cm
41cm
T_
f.1cm antenna
0.5 | ; 0.3 cm
cm JL

the mobile phone back antenna diagram
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4.2 Internal Identification of EUT used during the test

EUT ID* SN or IMEI HW Version SW Version
EUT1 IMEI:869067010006350 92361 HUAWEI F361V100R001

*EUT ID: is used to identify the test sample in the lab internally.
Note: It is performed to test SAR with the EUT (1) and conducted power with the EUT (1).

4.3 Internal Identification of AE used during the test

AE ID* Description Model SN Manufacturer
AE1 Battery HBL3A FH121129A01495 HUAWEI

*AE ID: is used to identify the test sample in the lab internally.

Address: 11 YUE TAN NAN JIE, BEIJING, P.R.C,100045 Tel:+86 10 68094053 FAX:+86 10 68011404 web:http://www.chinattl.com
Page 10 of 108



¢ § £ & §.% ¥ China Telecommunication Technology Labs. =777

FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992

Equipment: F361 REPORT NO.: 113GC4184-FCC-SAR

5 TEST METHODOLOGY

5.1 Applicable Limit Regulations

ANSI C95.1-1992: |IEEE Standard for Safety Levels with Respect to Human Exposure to Radio

Frequency Electromagnetic Fields, 3 kHz to 300 GHz.
It specifies the maximum exposure limit of 1.6 W/kg as averaged over any 1 gram of tissue for
portable devices being used within 20 cm of the user in the uncontrolled environment.

5.2 Applicable Measurement Standards

IEEE 1528-2003: Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Body Due to Wireless Communications Devices:
Experimental Techniques.

OET Bulletin 65 (Edition 97-01) and Supplement C(Edition 01-01): Additional Information for
Evaluating Compliance of Mobile and Portable Devices with FCC Limits.

KDB447498 D01 General RF Exposure Guidance v05: Mobile and Portable Devices RF
Exposure Procedures and Equipment Authorization Policies.

KDB865664 D01: SAR Measurement Requirements for 100 MHz to 6 GHz

KDB648474 D04: SAR Evaluation Considerations for Wireless Handsets

Address: 11 YUE TAN NAN JIE, BEIJING, P.R.C,100045 Tel:+86 10 68094053 FAX:+86 10 68011404 web:http://www.chinattl.com
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6 Specific Absorption Rate (SAR)

6.1 Introduction

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a
radio field. The SAR distribution in a biological body is complicated and is usually carried out by
experimental techniques or numerical modeling. The standard recommends limits for two tiers of
groups, occupational/controlled and general population/uncontrolled, based on a person’s
awareness and ability to exercise control over his or her exposure. In general,
occupational/controlled exposure limits are higher than the Ilimits for general
population/uncontrolled.

6.2 SAR Definition

The SAR definition is the time derivative (rate) of the incremental energy (dW ) absorbed by
(dissipated in) an incremental mass (dm) contained in a volume element (dv) of a given density
() . The equation description is as below:

d dw, d dw
SAR = (S ) = ()
dt'dm’  dt pdv

SAR is expressed in units of Watts per kilogram (W/kg)
SAR measurement can be either related to the temperature elevation in tissue by

oT
SAR =c(—
(&)

Where: C is the specific head capacity, OT is the temperature rise and otis the exposure
duration, or related to the electrical field in the tissue by

olEf
Yo
Where: o is the conductivity of the tissue, pis the mass density of tissue and Eis the RMS

SAR =

electrical field strength.

However for evaluating SAR of low power transmitter, electrical field measurement is typically
applied.
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7 Tissue Simulating Liquids

7.1 Targets for tissue simulating liquid

Table 7.1: Targets for tissue simulating liquid

Frequency . Conductivity Permittivity
Liquid Type *+ 5% Range *+ 5% Range
(MHz) (o) (e)
835 Head 0.90 0.86~0.95 41.5 39.4~43.6
835 Body 0.97 0.92~1.02 55.2 52.4~58.0
1900 Head 1.40 1.33~1.47 40.0 38.0~42.0
1900 Body 1.52 1.44~1.60 53.3 50.6~56.0

7.2 Dielectric Performance

Table 7.2: Dielectric Performance of Tissue Simulating Liquid

Measurement Date : 835 MHz Head Jan 7, 2013 1900 MHz Head Jan 6, 2013
835 MHz Body Jan 6, 2013 1900 MHz Body Jan 7, 2013
/ Type | Frequency Perm|£tt|V|ty Drift (%) Cozd(;(/:r'::\)/lty Drift (%)
Head 835 MHz 40.5 -2.40% 0.92 2.22%
Measurement Body 835 MHz 55.2 0.00% 1.01 4.12%
value Head 1900 MHz 40.53 1.32% 1.459 4.21%
Body 1900 MHz 53.24 -0.11% 1.524 0.26%
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Picture 7.1: Liquid depth in the Head Phantom (835 MHz)

Picture 7.2 Liquid depth in the Head Phantom (1900MHz)
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Picture 7.3 Liquid depth in the Flat Phantom (835MHz)

Picture 7.4 Liquid depth in the Flat Phantom (1900MHz)
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8 System verification

8.1 System Setup

In the simplified setup for system evaluation, the DUT is replaced by a calibrated dipole and the
power source is replaced by a continuous wave that comes from a signal generator. The calibrated
dipole must be placed beneath the flat phantom section of the SAM twin phantom with the correct
distance holder. The distance holder should touch the phantom surface with a light pressure at the
reference marking and be oriented parallel to the long side of the phantom. The equipment setup
is shown below:

Spacer

3D Probe positioner

~~
"~ Field probe

“‘-\ . _a || Flat Phantom
N 4 [ —
~

Dipole

Dir.Coupler

Signal | __ariy--
Generator | |L—

Picture 8.1 System Setup for System Evaluation
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-

hiisede

Picture 8.2 Photo of Dipole Setup

8.2 System Verification

SAR system verification is required to confirm measurement accuracy, according to the tissue
dielectric media, probe calibration points and other system operating parameters required for
measuring the SAR of a test device. The system verification must be performed for each
frequency band and within the valid range of each probe calibration point required for testing the

device.
Table 8.1: System Verification of Head

Measurement Date : 835 MHz Jan 7, 2013 1900 MHz Jan 6, 2013
Input power level:250mwW
Target value (W/kg) | Measured value (W/kg) Deviation
L Frequency 10g 1g 10g 1g 109 1lg
Verification
results Average | Average | Average Average Average | Average
835 MHz 6.10 9.35 6.20 9.40 1.63% 0.53%
1900 MHz 20.6 39.2 19.48 38.08 -5.43% -2.85%
Table 8.2: System Verification of Body
Measurement Date : 835 MHz Jan 6, 2013 1900 MHz Jan 7, 2013
Input power level:250mwW
Target value (W/kg) | Measured value (W/kg) Deviation
o Frequency 10g 1g 10g 1lg 10g 1g
Verification
results Average | Average | Average Average Average | Average
835 MHz 6.29 9.50 6.60 10.12 4.92% 6.52%
1900 MHz 21.2 40.3 21.88 41.6 3.20% 3.22%
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9 Measurement Procedures

9.1 Tests to be performed

In order to determine the highest value of the peak spatial-average SAR of a handset, all device
positions, configurations and operational modes shall be tested for each frequency band
according to steps 1 to 3 below. A flowchart of the test process is shown in Picture 11.1.

Step 1: The tests described in 11.2 shall be performed at the channel that is closest to the centre

of the transmit frequency band ( f,) for:

a) all device positions (cheek and tilt, for both left and right sides of the SAM phantom, as
described in Chapter 8),

b) all configurations for each device position in a), e.g., antenna extended and retracted, and

c) all operational modes, e.g., analogue and digital, for each device position in a) and configuration
in b) in each frequency band.

If more than three frequencies need to be tested according to 11.1 (i.e., N, > 3), then all

frequencies, configurations and modes shall be tested for all of the above test conditions.

Step 2: For the condition providing highest peak spatial-average SAR determined in Step 1,
perform all tests described in 11.2 at all other test frequencies, i.e., lowest and highest frequencies.
In addition, for all other conditions (device position, configuration and operational mode) where the
peak spatial-average SAR value determined in Step 1 is within 3 dB of the applicable SAR limit, it
is recommended that all other test frequencies shall be tested as well.

Step 3: Examine all data to determine the highest value of the peak spatial-average SAR found in
Steps 1to 2.
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( Preparation of System J

~~

s ~

Measurement 11.2

4 ™
/;D \x |Reference Measurement (Step a)l
Configuration v
l | Area Scan (Steps b - ¢) |
. J b
~_ r—.| Zoom Scan (Steps d - e) |
' A '
Left Right | Reference Measurement (Step f) |
'
Cheek 15° tilted |:| Peak in cube?
N ne
. J Shift YES
| cube
~_ center l
Measurement 11.2 All primary and
at center frequency secondary peaks
NO tested?
@ Select YES
next
| All tests of peak l )
~ < Step 1 done? AN
NO
YES
.t s N
s N\
S Additional peaks shall be measured
Determlnqtlon qfthe worst- only when the primary peak is within 2
case configuration AND all dB of the SAR limit.
configurations with less than \_ : Y,
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Picture 9.1 Block diagram of the tests to be performed

9.2 General Measurement Procedure

The following procedure shall be performed for each of the test conditions (see Picture 11.1)
described in 11.1:

a) Measure the local SAR at a test point within 8 mm or less in the normal direction from the inner
surface of the phantom.

b) Measure the two-dimensional SAR distribution within the phantom (area scan procedure). The
boundary of the measurement area shall not be closer than 20 mm from the phantom side walls.
The distance between the measurement points should enable the detection of the location of local
maximum with an accuracy of better than half the linear dimension of the tissue cube after
interpolation. A maximum grip spacing of 20 mm for frequencies below 3 GHz and (60/f [GHz]) mm
for frequencies of 3GHz and greater is recommended. The maximum distance between the
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geometrical centre of the probe detectors and the inner surface of the phantom shall be 5 mm for
frequencies below 3 GHz andd In(2)/2 mm for frequencies of 3 GHz and greater, whered is the
plane wave skin depth and In(x) is the natural logarithm. The maximum variation of the
sensor-phantom surface shall be =1 mm for frequencies below 3 GHz and =0.5 mm for
frequencies of 3 GHz and greater. At all measurement points the angle of the probe with respect to
the line normal to the surface should be less than 5° . If this cannot be achieved for a
measurement distance to the phantom inner surface shorter than the probe diameter, additional
uncertainty evaluation is needed.

¢) From the scanned SAR distribution, identify the position of the maximum SAR value, in addition
identify the positions of any local maxima with SAR values within 2 dB of the maximum value that
are not within the zoom-scan volume; additional peaks shall be measured only when the primary
peak is within 2 dB of the SAR limit. This is consistent with the 2 dB threshold already stated;

d) Measure the three-dimensional SAR distribution at the local maxima locations identified in step
). The horizontal grid step shall be (24/f{GHz] ) mm or less but not more than 8 mm. The minimum
zoom size of 30 mm by 30 mm and 30 mm for frequencies below 3 GHz. For higher frequencies,
the minimum zoom size of 22 mm by 22 mm and 22 mm. The grip step in the vertical direction
shall be ( 8-f[GHz] ) mm or less but not more than 5 mm, if uniform spacing is used. If variable
spacing is used in the vertical direction, the maximum spacing between the two closest measured
points to the phantom shell shall be (12 / ff{GHz]) mm or less but not more than 4 mm, and the
spacing between father points shall increase by an incremental factor not exceeding 1.5. When
variable spacing is used, extrapolation routines shall be tested with the same spacing as used in
measurements. The maximum distance between the geometrical centre of the probe detectors
and the inner surface of the phantom shall be 5 mm for frequencies below 3 GHz andd In(2)/2 mm
for frequencies of 3 GHz and greater, where 8 is the plane wave skin depth and In(x) is the
natural logarithm. Separate grids shall be centered on each of the local SAR maxima found in step
¢). Uncertainties due to field distortion between the media boundary and the dielectric enclosure of
the probe should also be minimized, which is achieved is the distance between the phantom
surface and physical tip of the probe is larger than probe tip diameter. Other methods may utilize
correction procedures for these boundary effects that enable high precision measurements closer
than half the probe diameter. For all measurement points, the angle of the probe with respect to
the flat phantom surface shall be less than 5° . If this cannot be achieved an additional
uncertainty evaluation is needed.

e) Use post processing( e.g. interpolation and extrapolation ) procedures to determine the local
SAR values at the spatial resolution needed for mass averaging.

9.3 Power Drift

To control the output power stability during the SAR test, DASY4 system calculates the power drift
by measuring the E-field at the same location at the beginning and at the end of the measurement
for each test position. These drift values can be found in Table 12 labeled as: (Power Drift [dB]).
This ensures that the power drift during one measurement is within 5%.
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10 Conducted Output Power
10.1 Manufacturing tolerance
Table 11.1: GSM Speech
GSM 835
Channel Channel 251 Channel 190 Channel 128
Target (dBm) 32 32 32
Tolerance £ (dB) -1.8 -1.6 -1.6
GSM 1900
Channel Channel 810 Channel 661 Channel 512
Target (dBm) 30 30 30
Tolerance =+ (dB) -1.5 -1.4 -15

10.2 GSM Measurement result
During the process of testing, the EUT was controlled via Agilent Digital Radio Communication

tester (E5515C) to ensure the maximum power transmission and proper modulation. This result
contains conducted output power for the EUT. In all cases, the measured peak output power

should be greater and within 5% than EMI measurement.
Table 11.5: The conducted power measurement results for GSM835/1900

Conducted Power (dBm)

S;f/mz Channel 251(848.8MH2z) Channel 190(836.6MH2z) Channel 128(824.2MHz)
30.2 30.4 304
GSM Conducted Power (dBm)
1900MHZ Channel 810(1909.8MHZz) Channel 661(1880MHZz) Channel 512(1850.2MHz)
28.5 28.6 28.5
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Table 11.1: Duty Cycle

REPORT NO.: 113GC4184-FCC-SAR

Duty Cycle

Speech for GSM835/1900

8.3

NOTE: During SAR test, EUT is in Traffic Mode (Channel Allocated) at Normal Voltage Condition.
If a wireless link is used, the antenna connected to the output of the base station simulator shall
place at least 50 cm away from the handset. The signal transmitted by the Simulator to the
antenna feeding point shall be lower than the output power level of the handset by at least 35 dB.

Table 11.2: SAR Values (GSM 835 MHz Band - Head)

Frequency Maximum | Measured .| Measured | Reported | Power
, Test allowed Peak Scaling )
MHz ch Side Mode Position Power Power Factor SAR(10) | SAR(19) rift
' (dBm) (dBm) (Wikg) (Wikg) | (dB)
836.6 190 Left Speech Touch 32 30.4 1.445 0.850 1.230 -0.14
848.8 | 251 Left | Speech Touch 32 30.2 1.514 0.915 1.385 0.08
824.2 | 128 Left | Speech Touch 32 30.4 1.445 0.684 0.989 0.10
836.6 | 190 Left | Speech Tilt 32 30.4 1.445 0.368 0.532 -0.03
848.8 251 Right | Speech Touch 32 30.2 1.514 0.952 1.441 0.02
836.6 | 190 | Right | Speech Touch 32 30.4 1.445 0.861 1.245 0.13
824.2 | 128 | Right | Speech Touch 32 30.4 1.445 0.725 1.048 -0.03
836.6 | 190 | Right | Speech Tilt 32 30.4 1.445 0.431 0.623 0.03
Table 11.3: SAR Values (GSM 835 MHz Band - Body)
Frequency Mode Maximum Measured , Measured | Reported | Power
Test Allowed Peak Scaling )
(r_1umber of Position Power Power Factor SAR(10) SAR(19) Drit
MHz | Ch. | timeslots) (dBm) (dBm) (W/kg) (W/kg) | (dB)
836.6 | 190 Speech Phantom 32 30.4 1.445 0.617 0.892 -0.05
848.8 | 251 Speech Phantom 32 30.2 1.514 0.611 0.925 0.07
824.2 | 128 Speech Phantom 32 30.4 1.445 0.599 0.866 -0.14
848.8 | 251 Speech Ground 32 30.2 1514 0.642 0.972 0.00
836.6 | 190 Speech Ground 32 30.4 1.445 0.710 1.026 -0.02
824.2 | 128 Speech Ground 32 30.4 1.445 0.620 0.896 -0.03

Notel: The distance between the EUT and the phantom bottom is 5mm.
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Table 11.4: SAR Values (GSM 1900 MHz Band - Head)

Frequency Maximum, | Measured _ Measured | Reported | Power
, Test Allowed Peak Scaling )

Side Mode Position Power Power Factor SAR(10) SAR(10) Drift

MHz | Ch. Ik Wik dB
wemy | (@Bm) Wikg) | (Whkg) | (dB)

1880 | 661 | Left | Speech | Touch 30 28.6 1.380 0.234 0.323 0.03
1880 | 661 | Left | Speech Tilt 30 28.6 1.380 0.103 0.142 0.01
1909.8 | 810 | Right | Speech | Touch 30 28.5 1.413 0.224 0.316 0.01
1880 | 661 | Right | Speech | Touch 30 28.6 1.380 0.245 0.338 0.13
1850.2 | 512 | Right | Speech | Touch 30 28.5 1.413 0.263 0.372 0.09
1880 | 661 | Right | Speech Tilt 30 28.6 1.380 0.113 0.156 0.09

Table 11.5: SAR Values (GSM 1900 MHz Band - Body)
Maximum | Measured

Frequency Mode _ Measured | Reported | Power

Test Allowed Peak Scaling )

(humber of Position Power Power Factor SAR(10) | SAR(19) Drift

MHz | Ch. | timeslots Ik Ik dB
) @Bm | (@Bm) (Wikg) | (Wikg) | (dB)

1880 | 661 Speech Phantom 30 28.6 1.380 0.148 0.204 -0.06
1909.8 | 810 | Speech Ground 30 28.5 1.413 0.903 1.276 0.07
1880 | 661 Speech Ground 30 28.6 1.380 0.830 1.146 0.05
1850.2 | 512 Speech Ground 30 28.5 1.413 0.731 1.033 0.00

Notel: The distance between the EUT and the phantom bottom is 5mm.

Note2: According to FCC KDB Publication 447498 D0O1vO05, if the reported(scaled) SAR measured
at the middle channel or highest output power channel for each test configuration is <0.8W/Kg
then testing at the other channels is not required for such configuration(s).
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12 SAR Measurement Variability

SAR measurement variability must be assessed for each frequency band, which is determined by
the SAR probe calibration point and tissue-equivalent medium used for the device measurements.
When both head and body tissue-equivalent media are required for SAR measurements in a
frequency band, the variability measurement procedures should be applied to the tissue medium
with the highest measured SAR, using the highest measured SAR configuration for that
tissue-equivalent medium.

The following procedures are applied to determine if repeated measurements are required.

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg;
steps 2) through 4) do not apply.

2) When the original highest measured SAR is = 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
original and first repeated measurements is > 1.20 or when the original or repeated measurement
is = 1.45 W/kg (~ 10% from the 1-g SAR limit).

4) Perform a third repeated measurement only if the original, first or second repeated
measurement is = 1.5 W/kg and the ratio of largest to smallest SAR for the original, first and
second repeated measurements is > 1.20.

Table 12.1: SAR Measurement Variability for Head Value (1g)

Frequency Side Test Original First Repeated The
MHz | Ch. Position | SAR (W/kg) SAR (W/kg) Ratio
836.6 | 190 | Left Touch 0.850 0.784 1.08
848.8 | 251 | Left Touch 0.915 0.896 1.02
848.8 | 251 | Right | Touch 0.952 0.941 1.01
836.6 | 190 | Right | Touch 0.861 0.832 1.03

Table 12.2: SAR Measurement Variability for Body Value (19)

Frequency ) . First
Mode(number Test Spacing Original Repeated SAR The
MHz | Ch.| of timeslots) | Position | (mm) | SAR Wikg) | ¥ Ratio
(W/kg)
1909.8 | 810 Speech Ground 5 0.903 0.857 1.05
1880 | 661 Speech Ground 5 0.83 0.749 1.10
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Table 14.1: List of Main Instruments

No. Name Type Serial Number Calibration Date Valid Period
01 | Network analyzer N5242A MY51221755 Aug 07, 2012 One year
02 | Power meter NRVD 102257

03 | Power sensor NRV-Z5 100644,100241 A9 20,2012 One year
04 | Signal Generator E4438C MY49072044 Aug 07, 2012 One Year
05 | Amplifier NTWPA-0086010F | 12023024 No Calibration Requested

06 | Coupler 778D MY48220551 Aug 06, 2012 One year
07 | BTS E5515C MY50266468 Aug 04, 2012 One year
08 | E-field Probe ES3DV3 3252 Jul 24, 2012 One year
09 | DAE SPEAG DAE4 1244 Jul 20, 2012 One year
10 | Dipole Validation Kit | SPEAG D835V2 4d112 Jul 25, 2012 One year
11 | Dipole Validation Kit | SPEAG D1900V2 5d134 Jul 20, 2012 One year

**END OF REPORT BODY***
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15 Measurement Uncertainty

Error Description Unc. Prob. | Div | ¢ G Std.Unc. Std.Unc. |V,
value | Dist. . 1g 10g +%,1g +%,10g Vesf
, £%
Measurement System
Probe Calibration 6.0 N 1 1 1 6.0 6.0 00
Axial Isotropy 0.5 R J3 | 0.7 0.7 0.2 0.2 o
Hemispherical Isotropy 2.6 R J3 | 0.7 0.7 1.1 1.1 co
Boundary Effects 0.8 R N 1 0.5 0.5 co
Linearity 0.6 R N 1 0.3 0.3 o
System Detection Limits | 1.0 R J§ 1 1 0.6 0.6 co
Readout Electronics 0.7 N 1 1 1 0.7 0.7 co
Response Time 0 R N 1 0 0 o)
Integration Time 2.6 R N 1 1.5 1.5 oo
RF Ambient Noise 3.0 R N 1 1.7 1.7 )
RF Ambient Reflections | 3.0 R N 1 1.7 1.7 oo
Probe Positioner 1.5 |R NI 1 0.9 0.9 [
Probe Positioning 2.9 R N 1 1.7 1.7 oo
Max. SAR Eval. 1.0 |R N 1 0.6 0.6 oo
Test Sample Related
Device Positioning 2.9 N 1 1 1 2.9 2.9 145
Device Holder 3.6 N 1 1 1 3.6 3.6 5
Diople
Power Drift 50 |R N 1 2.9 2.9 o0
Dipole Positioning 2.0 N 1 1 1 2.0 2.0 co
Dipole Input Power 5.0 N 1 1 1 5.0 5.0 co
Phantom and Setup
Phantom Uncertainty 4.0 R N 1 2.3 2.3 o0
Liquid Conductivity | 5.0 R J3 | 0.64 |0.43 |1.8 1.2 o
(target)
Liquid Conductivity | 2.5 N 1 0.64 | 0.43 1.6 1.1 co
(meas.)
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Liquid Permittivity | 5.0 R J3 |06 0.49 | 1.7 1.4 o
(target)

Liquid Permittivity | 2.5 N 1 0.6 0.49 | 1.5 1.2 oo
(meas.)

Combined Std +11.2% +10.9% 387
Uncertainty

Expanded Std +22.4% | £21.8%
Uncertainty
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ANNEX A Graph Results

GSM835 Left Cheek Middle

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f =837 MHz; 6 = 0.91 mho/m; er = 40.663; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 835MHz; Frequency: 836.6 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.09, 6.09, 6.09); Calibrated: 7/24/2012

Middle Cheek Left GSM835MHz/Area Scan (11x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.882 W/kg

Middle Cheek Left GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 10.319 VV/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 1.153 mW/g

SAR(1 g) = 0.850 mW/g; SAR(10 g) = 0.583 mW/g

Maximum value of SAR (measured) = 0.906 W/kg

Wikg
— 0.906

— 0.740

0.575

0.409

0.243

-

0.078
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GSM835 Left Tilt Middle

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f= 837 MHz; 6 = 0.91 mho/m; er = 40.663; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 835MHz; Frequency: 836.6 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.09, 6.09, 6.09); Calibrated: 7/24/2012

Middle Tilt Left GSM835MHz/Area Scan (11x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.434 W/kg

Middle Tilt Left GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 12.083 VV/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.479 mW/g

SAR(1 g) = 0.368 mW/g; SAR(10 g) = 0.262 mW/g

Maximum value of SAR (measured) = 0.388 W/kg

Wikg
— 0.388

—0.318

0.247

0177

0.106

0.036
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GSM835 Left Cheek High

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: =849 MHz; 6 = 0.919 S/m; er = 40.508; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 835MHz; Frequency: 848.8 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.09, 6.09, 6.09); Calibrated: 7/24/2012

High Cheek Left GSM835MHz/Area Scan (11x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.984 W/kg

High Cheek Left GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 10.670 VV/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 1.24 W/kg

SAR(1 g) = 0.915 W/kg; SAR(10 g) = 0.625 W/kg

Maximum value of SAR (measured) = 0.975 W/kg

Wikg
— 0.975

— 0.797

0.619

0.440

0.262

0.084
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GSM835 Left Cheek Low

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f=824.2 MHz; 6 = 0.9 S/m; er =40.801; p = 1000 kg/m3

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 835MHz; Frequency: 824.2 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.09, 6.09, 6.09); Calibrated: 7/24/2012

Low Cheek Left GSM835MHz/Area Scan (11x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.742 W/kg

Low Cheek Left GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 9.432 VV/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 0.917 W/kg

SAR(1 g) = 0.684 W/kg; SAR(10 g) = 0.473 W/kg

Maximum value of SAR (measured) = 0.731 W/kg

Wikg
— 0.731

— 0.599

0.467

0.334

0.202

0.070
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GSM835 Right Cheek Middle

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f= 837 MHz; 6 = 0.91 mho/m; er = 40.663; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 835MHz; Frequency: 836.6 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.09, 6.09, 6.09); Calibrated: 7/24/2012

Middle Cheek Right GSM835MHz/Area Scan (11x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.875 W/kg

Middle Cheek Right GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 5.961 VV/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 1.202 mW/g

SAR(1 g) = 0.861 mW/g; SAR(10 g) = 0.580 mW/g

Maximum value of SAR (measured) = 0.918 W/kg

Wikg
—0.918

— 0.746

0.574

0.403

0.231

—~

0.0%9
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GSM835 Right Tilt Middle

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f= 837 MHz; 6 = 0.91 mho/m; er = 40.663; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 835MHz; Frequency: 836.6 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.09, 6.09, 6.09); Calibrated: 7/24/2012

Middle Tilt Right GSM835MHz/Area Scan (11x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.384 W/kg

Middle Tilt Right GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 8.779 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.559 mW/g

SAR(1 g) = 0.431 mW/g; SAR(10 g) = 0.309 mW/g

Maximum value of SAR (measured) = 0.457 W/kg

Wikg
— 0.457

— 0.375

0.293

0.211

0.129

—

0.047

Address: 11 YUE TAN NAN JIE, BEIJING, P.R.C,100045 Tel:+86 10 68094053 FAX:+86 10 68011404 web:http://www.chinattl.com
Page 33 of 108



)

¢ § £ & §.% ¥ China Telecommunication Technology Labs.

<|||I||
\W
N

FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992
Equipment: F361 REPORT NO.: 113GC4184-FCC-SAR

GSM835 Right Cheek High

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f= 849 MHz; 6 = 0.919 mho/m; er = 40.508; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 835MHz; Frequency: 848.8 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.09, 6.09, 6.09); Calibrated: 7/24/2012

High Cheek Right GSM835MHz/Area Scan (11x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.972 W/kg

High Cheek Right GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 6.207 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.316 mW/g

SAR(1 g) = 0.952 mW/g; SAR(10 g) = 0.638 mW/g

Maximum value of SAR (measured) = 1.03 W/kg

Wikg
—1.033

—{0.843

0.652

0.461

0.271

—

0.080
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FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992
Equipment: F361 REPORT NO.: 113GC4184-FCC-SAR

GSM835 Right Cheek Low

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f=824.2 MHz; ¢ = 0.9 mho/m; er = 40.801; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 835MHz; Frequency: 824.2 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.09, 6.09, 6.09); Calibrated: 7/24/2012

Low Cheek Right GSM835MHz/Area Scan (11x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.735 W/kg

Low Cheek Right GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.713 VV/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 1.003 mW/g

SAR(1 g) = 0.725 mW/g; SAR(10 g) = 0.491 mW/g

Maximum value of SAR (measured) = 0.769 W/kg

Wikg
— 0.769

— 0.626

0.482

0.339

0.195

—~

0.052
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FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992

Equipment: F361 REPORT NO.: 113GC4184-FCC-SAR

GSM835 Body Toward Ground Middle

Date/Time: 1/6/2013

Electronics: DAE4 Sn1244

Medium: Body 835MHz

Medium parameters used: f= 837 MHz; 6 = 1.001 mho/m; er = 55.152; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 835MHz; Frequency: 836.6 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.06, 6.06, 6.06); Calibrated: 7/24/2012

Middle Toward Ground GSM835MHz/Area Scan (10x18x1): Measurement grid:
dx=10mm, dy=10mm

Maximum value of SAR (measured) = 0.737 W/kg

Middle Toward Ground GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 26.274 VV/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.919 mW/g

SAR(1 g) =0.710 mW/g; SAR(10 g) =0.516 mW/g

Maximum value of SAR (measured) = 0.751 W/kg

Wikg
— 0.751

—{ 0.621

0.49

0.360

0.230

0.100
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FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992

Equipment: F361 REPORT NO.: 113GC4184-FCC-SAR

GSMB835 Body Toward Phantom Middle

Date/Time: 1/6/2013

Electronics: DAE4 Sn1244

Medium: Body 835MHz

Medium parameters used: f= 837 MHz; o = 1.001 mho/m; er = 55.152; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 835MHz; Frequency: 836.6 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.06, 6.06, 6.06); Calibrated: 7/24/2012

Middle Toward Phantom GSM835MHz/Area Scan (10x18x1): Measurement grid:
dx=10mm, dy=10mm

Maximum value of SAR (measured) = 0.650 W/kg

Middle Toward Phantom GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 25.100 VV/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 0.791 mW/g

SAR(1 g) =0.617 mW/g; SAR(10 g) = 0.451 mW/g

Maximum value of SAR (measured) = 0.655 W/kg

Wikg
— 0.655

— 0.540

0.425

0.310

0.195

—

0.080
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FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992

Equipment: F361 REPORT NO.: 113GC4184-FCC-SAR

GSM835 Body Toward Ground High

Date/Time: 1/6/2013

Electronics: DAE4 Sn1244

Medium: Body 835MHz

Medium parameters used: f= 849 MHz; 6 = 1.015 mho/m; er = 55.205; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 835MHz; Frequency: 848.8 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.06, 6.06, 6.06); Calibrated: 7/24/2012

High Toward Ground GSM835MHz/Area Scan (10x18x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (measured) = 0.667 W/kg

High Toward Ground GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 24.975 VV/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 0.823 mW/g

SAR(1 g) = 0.642 mW/g; SAR(10 g) = 0.469 mW/g

Maximum value of SAR (measured) = 0.683 W/kg

Wikg
— 0.683

— 0.562

0.442

0.321

0.200

—

0.080
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FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992

Equipment: F361 REPORT NO.: 113GC4184-FCC-SAR

GSM835 Body Toward Ground Low

Date/Time: 1/6/2013

Electronics: DAE4 Sn1244

Medium: Body 835MHz

Medium parameters used: f= 824.2 MHz; 6 = 0.993 mho/m; er = 55.149; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 835MHz; Frequency: 824.2 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.06, 6.06, 6.06); Calibrated: 7/24/2012

Low Toward Ground GSM835MHz/Area Scan (10x18x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (measured) = 0.642 W/kg

Low Toward Ground GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 24.934 VV/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.790 mW/g

SAR(1 g) = 0.620 mW/g; SAR(10 g) = 0.454 mW/g

Maximum value of SAR (measured) = 0.657 W/kg

Wikg
— 0.657

—{ 0.542

0.427

0.311

0.196

—

0.081

Address: 11 YUE TAN NAN JIE, BEIJING, P.R.C,100045 Tel:+86 10 68094053 FAX:+86 10 68011404 web:http://www.chinattl.com
Page 39 of 108



I)
@

¢ § £ & §.% ¥ China Telecommunication Technology Labs. =777
_—
FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992
Equipment: F361 REPORT NO.: [13GC4184-FCC-SAR

GSM835 Body Toward Phantom High

Date/Time: 1/6/2013

Electronics: DAE4 Sn1244

Medium: Body 835MHz

Medium parameters used: =849 MHz; 6 = 1.015 S/m; er = 55.205; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 835MHz; Frequency: 848.8 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.06, 6.06, 6.06); Calibrated: 7/24/2012

High Toward Phantom GSM835MHz/Area Scan (10x18x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (measured) = 0.639 W/kg

High Toward Phantom GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 24.738 VV/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 0.786 W/kg

SAR(1 g) = 0.611 W/kg; SAR(10 g) = 0.444 W/kg

Maximum value of SAR (measured) = 0.649 W/kg

Wikg
— 0.649

— 0.536

0.424

0.311

0.198

0.086
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FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992

Equipment: F361 REPORT NO.: 113GC4184-FCC-SAR

GSMB835 Body Toward Phantom Low

Date/Time: 1/6/2013

Electronics: DAE4 Sn1244

Medium: Body 835MHz

Medium parameters used: f=824.2 MHz; 6 = 0.993 S/m; er = 55.149; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 835MHz; Frequency: 824.2 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.06, 6.06, 6.06); Calibrated: 7/24/2012

Low Toward Phantom GSM835MHz/Area Scan (10x18x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (measured) = 0.628 W/kg

Low Toward Phantom GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 25.865 VV/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 0.768 W/kg

SAR(1 g) = 0.599 W/kg; SAR(10 g) = 0.439 W/kg

Maximum value of SAR (measured) = 0.632 W/kg

Wikg
— 0.632

—0.523

0.414

0.306

0.197

0.089
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FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992
Equipment: F361 REPORT NO.: [13GC4184-FCC-SAR

GSM1900 Left Cheek Middle

Date/Time: 1/6/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.442 mho/m; er =40.614; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(5.1, 5.1, 5.1); Calibrated: 7/24/2012

Middle Cheek Left GSM1900MHz/Area Scan (13x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.216 W/kg

Middle Cheek Left GSM1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 4.155 VV/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.360 mW/g

SAR(1 g) = 0.234 mW/g; SAR(10 g) =0.139 mW/g

Maximum value of SAR (measured) = 0.259 W/kg

Wikg
— 0.259

— 0.208

0.157

0.106

0.056

b~

0.00455
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FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992
Equipment: F361 REPORT NO.: [13GC4184-FCC-SAR

GSM1900 Left Tilt Middle

Date/Time: 1/6/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1880 MHz; o = 1.442 mho/m; er = 40.614; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(5.1, 5.1, 5.1); Calibrated: 7/24/2012

Middle Tilt Left GSM1900MHz/Area Scan (13x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.119 W/kg

Middle Tilt Left GSM1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 6.003 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.153 mW/g

SAR(1 g) = 0.103 mW/g; SAR(10 g) = 0.064 mW/g

Maximum value of SAR (measured) = 0.110 W/kg

Wikg
—0.110

— 0.088

0.067

0.045

0.023

L

0.00184
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FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992
Equipment: F361 REPORT NO.: [13GC4184-FCC-SAR

GSM1900 Right Cheek Middle

Date/Time: 1/6/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.442 mho/m; er = 40.614; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(5.1, 5.1, 5.1); Calibrated: 7/24/2012

Middle Cheek Right GSM1900MHz/Area Scan (13x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.255 W/kg

Middle Cheek Right GSM1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 4.411 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.370 mW/g

SAR(1 g) = 0.245 mW/g; SAR(10 g) = 0.146 mW/g

Maximum value of SAR (measured) = 0.270 W/kg

Wikg
— 0.270

—0.217

0.164

0.111

0.058

—

0.00478
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FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992
Equipment: F361 REPORT NO.: [13GC4184-FCC-SAR

GSM1900 Right Tilt Middle

Date/Time: 1/6/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.442 mho/m; er =40.614; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(5.1, 5.1, 5.1); Calibrated: 7/24/2012

Middle Tilt Right GSM1900MHz/Area Scan (13x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.111 W/kg

Middle Tilt Right GSM1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 5.937 VV/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 0.171 mW/g

SAR(1 g) = 0.113 mW/g; SAR(10 g) = 0.069 mW/g

Maximum value of SAR (measured) = 0.123 W/kg

Wikg
— 0.123

— 0.099

0.075

0.050

0.026

—

0.002m
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FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992
Equipment: F361 REPORT NO.: [13GC4184-FCC-SAR

GSM1900 Right Cheek High

Date/Time: 1/6/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1910 MHz; 6 = 1.469 mho/m; er = 40.495; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 1900MHz; Frequency: 1909.8 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(5.1, 5.1, 5.1); Calibrated: 7/24/2012

High Cheek Right GSM1900MHz/Area Scan (13x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.225 W/kg

High Cheek Right GSM1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 4.476 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.341 mW/g

SAR(1 g) = 0.224 mW/g; SAR(10 g) = 0.133 mW/g

Maximum value of SAR (measured) = 0.246 W/kg

Wikg
— 0.246

— 0.197

0.149

0101

0.052

—

0.00411
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FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992
Equipment: F361 REPORT NO.: [13GC4184-FCC-SAR

GSM1900 Right Cheek Low

Date/Time: 1/6/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f=1850.2 MHz; 6 = 1.415 mho/m; er = 40.792; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 1900MHz; Frequency: 1850.2 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(5.1, 5.1, 5.1); Calibrated: 7/24/2012

Low Cheek Right GSM1900MHz/Area Scan (13x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.257 W/kg

Low Cheek Right GSM1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 5.171 VV/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 0.405 mW/g

SAR(1 g) = 0.263 mW/g; SAR(10 g) =0.153 mW/g

Maximum value of SAR (measured) = 0.294 W/kg

Wikg
—0.294

— 0.236

0,179

0.121

0.063

0.00513 l
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FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992
Equipment: F361 REPORT NO.: [13GC4184-FCC-SAR

GSM1900 Body Toward Ground Middle

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1880 MHz; ¢ = 1.504 mho/m; er = 53.319; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(4.64, 4.64, 4.64); Calibrated: 7/24/2012

Middle Toward Ground GSM1900MHz/Area Scan (10x18x1): Measurement grid:
dx=10mm, dy=10mm

Maximum value of SAR (measured) = 0.885 W/kg

Middle Toward Ground GSM1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 7.510 VV/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 1.516 mW/g

SAR(1 g) = 0.830 mW/g; SAR(10 g) = 0.440 mW/g

Maximum value of SAR (measured) = 0.925 W/kg

Wikg
—0.925

— 0.743

0.560

0.378

0.195

—

0.013
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FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992
Equipment: F361 REPORT NO.: [13GC4184-FCC-SAR

GSM1900 Body Toward Phantom Middle

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1880 MHz; ¢ = 1.504 mho/m; er = 53.319; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(4.64, 4.64, 4.64); Calibrated: 7/24/2012

Middle Toward Phantom GSM1900MHz/Area Scan (10x18x1): Measurement grid:
dx=10mm, dy=10mm

Maximum value of SAR (measured) = 0.155 W/kg

Middle Toward Phantom GSM1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 8.250 VV/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.230 mW/g

SAR(1 g) = 0.148 mW/g; SAR(10 g) = 0.092 mW/g

Maximum value of SAR (measured) = 0.160 W/kg
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GSM1900 Body Toward Ground High

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1910 MHz; 6 = 1.534 mho/m; er = 53.187; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 1900MHz; Frequency: 1909.8 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(4.64, 4.64, 4.64); Calibrated: 7/24/2012

High Toward Ground GSM1900MHz/Area Scan (10x18x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (measured) = 0.969 W/kg

High Toward Ground GSM1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 7.140 VV/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 1.646 mW/g

SAR(1 g) = 0.903 mW/g; SAR(10 g) = 0.476 mW/g

Maximum value of SAR (measured) = 1.00 W/kg
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GSM1900 Body Toward Ground Low

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1850.2 MHz; 6 = 1.475 mho/m; er = 53.44; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 1900MHz; Frequency: 1850.2 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(4.64, 4.64, 4.64); Calibrated: 7/24/2012

Low Toward Ground GSM1900MHz/Area Scan (10x18x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (measured) = 0.783 W/kg

Low Toward Ground GSM1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 8.059 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 1.295 mW/g

SAR(1 g) = 0.731 mW/g; SAR(10 g) = 0.398 mW/g

Maximum value of SAR (measured) = 0.811 W/kg
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GSM835 Left Cheek Middle-2

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f= 837 MHz; 6 = 0.91 mho/m; er = 40.663; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 835MHz; Frequency: 836.6 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.09, 6.09, 6.09); Calibrated: 7/24/2012

Middle Cheek Left GSM835MHz/Area Scan (11x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.879 mW/g

Middle Cheek Left GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 10.134 VV/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.987 mW/g

SAR(1 g) = 0.784 mW/g; SAR(10 g) = 0.546 mW/g

Maximum value of SAR (measured) = 0.792 mW/g

m¥fg
— 0.792

— 0.646

0.500

0.354

0.208

0.062

Address: 11 YUE TAN NAN JIE, BEIJING, P.R.C,100045 Tel:+86 10 68094053 FAX:+86 10 68011404 web:http://www.chinattl.com
Page 52 of 108



l,
@

¢ § £ & §.% ¥ China Telecommunication Technology Labs. =777
_——
FCC OET 65C-1997, IEEE 1528-2003, ANSI C95.1-1992
Equipment: F361 REPORT NO.: [13GC4184-FCC-SAR

GSM835 Left Cheek High-2

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f= 849 MHz; 6 = 0.919 mho/m; er = 40.508; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 835MHz; Frequency: 848.8 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.09, 6.09, 6.09); Calibrated: 7/24/2012

High Cheek Left GSM835MHz/Area Scan (11x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.944 mW/g

High Cheek Left GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 9.945 VV/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 1.190 mW/g

SAR(1 g) = 0.896 mW/g; SAR(10 g) = 0.620 mW/g

Maximum value of SAR (measured) = 0.953 mW/g
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GSM835 Right Cheek Middle-2

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f= 837 MHz; 6 = 0.91 mho/m; er = 40.663; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 835MHz; Frequency: 836.6 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.09, 6.09, 6.09); Calibrated: 7/24/2012

Middle Cheek Right GSM835MHz/Area Scan (11x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.783 mW/g

Middle Cheek Right GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 5.276 VV/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.997 mW/g

SAR(1 g) = 0.832 mW/g; SAR(10 g) = 0.546 mW/g

Maximum value of SAR (measured) = 0.874 mW/g
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GSM835 Right Cheek High-2

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f= 849 MHz; 6 = 0.919 mho/m; er = 40.508; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 835MHz; Frequency: 848.8 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(6.09, 6.09, 6.09); Calibrated: 7/24/2012

High Cheek Right GSM835MHz/Area Scan (11x7x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.955 mW/g

High Cheek Right GSM835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.821 VV/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 1.197 mW/g

SAR(1 g) = 0.941 mW/g; SAR(10 g) = 0.625 mW/g

Maximum value of SAR (measured) = 0.980 mW/g
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GSM1900 Body Toward Ground High-2

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1910 MHz; 6 = 1.534 mho/m; er = 53.187; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 1900MHz; Frequency: 1909.8 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(4.64, 4.64, 4.64); Calibrated: 7/24/2012

High Toward Ground GSM1900MHz/Area Scan (10x18x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (measured) = 0.868 W/kg

High Toward Ground GSM1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 7.151 VV/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 1.374 mW/g

SAR(1 g) = 0.857 mW/g; SAR(10 g) = 0.458 mW/g

Maximum value of SAR (measured) = 0.901 W/kg
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GSM1900 Body Toward Ground Middle-2

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1880 MHz; ¢ = 1.504 mho/m; er = 53.319; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3252ConvF(4.64, 4.64, 4.64); Calibrated: 7/24/2012

Middle Toward Ground GSM1900MHz/Area Scan (10x18x1): Measurement grid:
dx=10mm, dy=10mm

Maximum value of SAR (measured) = 0.787 W/kg

Middle Toward Ground GSM1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 7.124 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 1.246 mW/g

SAR(1 g) = 0.749 mW/g; SAR(10 g) = 0.425 mW/g

Maximum value of SAR (measured) = 0.795 W/kg
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ANNEX B System Validation Results

835MHz-Head

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f = 835 MHz; ¢ = 0.909 mho/m; &r = 40.67; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

Communication System: CW; Frequency: 835 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3252ConvF(6.09, 6.09, 6.09)

System Validation/Area Scan(101x101x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.153 mW/g

System Validation/Zoom Scan(7x7x7)/Cube 0:Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 50.235 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.857 mW/g

SAR(1 g) = 2.35 mW/g; SAR(10 g) = 1.55 mW/g

Maximum value of SAR (measured) = 3.254 mW/g
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835MHz-Body

Date/Time: 1/6/2013

Electronics: DAE4 Sn1244

Medium: Body 835 MHz

Medium parameters used: f= 835 MHz; 6 = 0.999 mho/m; er = 55.15; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

Communication System: CW,; Frequency: 835 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3252ConvF(6.06, 6.06, 6.06)

System Validation/Area Scan(101x101x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 2.849 mW/g

System Validation/Zoom Scan(7x7x7)/Cube 0:Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 58.728 VV/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.871 mW/g

SAR(1 g) =2.53 mW/g; SAR(10 g) = 1.65 mW/g

Maximum value of SAR (measured) = 3.302 mW/g
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1900MHz-Head

Date/Time: 1/6/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1900 MHz; 6 = 1.459 mho/m; er =40.531; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

Communication System: CW,; Frequency: 1900 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3252ConvF(5.1, 5.1, 5.1)

System Validation/Area Scan(101x101x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 12.141 mW/g

System Validation/Zoom Scan(7x7x7)/Cube 0:Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 93.766 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 17.602 mW/g

SAR(1 g) =9.52 mW/g; SAR(10 g) = 4.87 mW/g

Maximum value of SAR (measured) = 13.479 mW/g
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1900MHz-Body

Date/Time: 1/7/2013

Electronics: DAE4 Sn1244

Medium: Body 1900 MHz

Medium parameters used: f= 1900 MHz; 6 = 1.524 mho/m; er = 53.237; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

Communication System: CW,; Frequency: 1900 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3252ConvF(4.64, 4.64, 4.64)

System Validation/Area Scan(101x101x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 9.585 mW/g

System Validation/Zoom Scan(7x7x7)/Cube 0:Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 99.021 VV/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 18.419 mW/g

SAR(1 g) =10.4 mW/g; SAR(10 g) =5.47 mW/g

Maximum value of SAR (measured) = 14.687 mW/g
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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:

o
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Picture C.1 SAR Lab Test Measurement Set-up

A standard high precision 6-axis robot (Staubli 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
warning lamps, etc.

The phantom, the device holder and other accessories according to the targeted
measurement.
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C.2 DASY5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe designed in the classical
triangular configuration and optimized for dosimetric evaluation. The probe is constructed using
the thick film technique; with printed resistive lines on ceramic substrates. The probe is equipped
with an optical multifiber line ending at the front of the probe tip. It is connected to the EOC box on
the robot arm and provides an automatic detection of the phantom surface. Half of the fibers are
connected to a pulsed infrared transmitter, the other half to a synchronized receiver. As the probe
approaches the surface, the reflection from the surface produces a coupling from the transmitting
to the receiving fibers. This reflection increases first during the approach, reaches maximum and
then decreases. If the probe is flatly touching the surface, the coupling is zero. The distance of the
coupling maximum to the surface is independent of the surface reflectivity and largely independent
of the surface to probe angle. The DASY5 software reads the reflection durning a software
approach and looks for the maximum using 2" ord curve fitting. The approach is stopped at
reaching the maximum.

Probe Specifications:

Model: ES3DV3, EX3DV4
Frequency 2.0GHz — 3.0GHz(EX3DV4)
Range: 700MHz — 2.0GHz(ES3DV?3)
Calibration: In head and body simulating tissue at
Frequencies from 835 up to 2450MHz
Linearity: + 0.2 dB(2.0GHz — 3.0GHz) for EX3DV4 Picture C.2 Near-field Probe

+ 0.2 dB(700MHz — 2.0GHz) for ES3DV3
Dynamic Range: 10 mW/kg — 100W/kg
Probe Length: 330 mm
Probe Tip
Length: 20 mm
Body Diameter: 12 mm
Tip Diameter: 2.5 mm (3.9 mm for ES3DV3)
Tip-Center: 1 mm (2.0mm for ES3DV3)
Application: SAR Dosimetry Testing
Compliance tests of mobile phones
Dosimetry in strong gradient fields

Picture C.3 E-field Probe

C.3 E-field Probe Calibration

Each E-Probe/Probe Amplifier combination has unique calibration parameters. A TEM cell

calibration procedure is conducted to determine the proper amplifier settings to enter in the probe
parameters. The amplifier settings are determined for a given frequency by subjecting the probe to
a known E-field density (1 mW/cm?) using an RF Signal generator, TEM cell, and RF Power Meter.
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The free space E-field from amplified probe outputs is determined in a test chamber. This
calibration can be performed in a TEM cell if the frequency is below 1 GHz and inn a waveguide or
other methodologies above 1 GHz for free space. For the free space calibration, the probe is
placed in the volumetric center of the cavity and at the proper orientation with the field. The probe
is then rotated 360 degrees until the three channels show the maximum reading. The power
density readings equates to 1 mW/ cm?.
E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate
simulated brain tissue. The E-field in the medium correlates with the temperature rise in the
dielectric medium. For temperature correlation calibration a RF transparent thermistor-based
temperature probe is used in conjunction with the E-field probe.
SAR=C £

At
Where:
At = Exposure time (30 seconds),
C = Heat capacity of tissue (brain or muscle),
AT = Temperature increase due to RF exposure.

2
sar—[EL-@
yo,

Where:
o = Simulated tissue conductivity,
p = Tissue density (kg/m?).

C.4 Other Test Equipment
C.4.1 Data Acquisition Electronics(DAE)

The data acquisition electronics consist of a highly sensitive electrometer-grade preamplifier with
auto-zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-converter and a command
decoder with a control logic unit. Transmission to the measurement server is accomplished
through an optical downlink for data and status information, as well as an optical uplink for
commands and the clock.

The mechanical probe mounting device includes two different sensor systems for frontal and
sideways probe contacts. They are used for mechanical surface detection and probe collision
detection.

The input impedance of the DAE is 200 MOhm; the inputs are symmetrical and floating. Common
mode rejection is above 80 dB.
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PictureC.4: DAE

C.4.2 Robot

The SPEAG DASY system uses the high precision robots (DASY5: RX90L) type from Staubli SA
(France). For the 6-axis controller system, the robot controller version from Staubli is used. The
Staubli robot series have many features that are important for our application:

>

V V V V

High precision (repeatability 0.02mm)

High reliability (industrial design)

Low maintenance costs (virtually maintenance free due to direct drive gears; no belt drives)
Jerk-free straight movements (brushless synchron motors; no stepper motors)

Low ELF interference (motor control fields shielded via the closed metallic construction
shields)

Picture C.5 DASY 5
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C.4.3 Measurement Server

The Measurement server is based on a PC/104 CPU broad with CPU (DASY5: 400 MHz, Intel
Celeron), chipdisk (DASY5: 128MB), RAM (DASY5: 128MB). The necessary circuits for
communication with the DAE electronic box, as well as the 16 bit AD converter system for optical
detection and digital 1/O interface are contained on the DASY 1/O broad, which is directly
connected to the PC/104 bus of the CPU broad.

The measurement server performs all real-time data evaluation of field measurements and surface
detection, controls robot movements and handles safety operation. The PC operating system
cannot interfere with these time critical processes. All connections are supervised by a watchdog,
and disconnection of any of the cables to the measurement server will automatically disarm the
robot and disable all program-controlled robot movements. Furthermore, the measurement server
is equipped with an expansion port which is reserved for future applications. Please note that this
expansion port does not have a standardized pinout, and therefore only devices provided by
SPEAG can be connected. Devices from any other supplier could seriously damage the
measurement server.

Picture C.6 Server for DASY 5

C.4.4 Device Holder for Phantom

The SAR in the phantom is approximately inversely proportional to the square of the distance
between the source and the liquid surface. For a source at 5mm distance, a positioning uncertainty
of £0.5mm would produce a SAR uncertainty of £20%. Accurate device positioning is therefore
crucial for accurate and repeatable measurements. The positions in which the devices must be
measured are defined by the standards.

The DASY device holder is designed to cope with the different positions given in the standard. It
has two scales for device rotation (with respect to the body axis) and device inclination (with
respect to the line between the ear reference points). The rotation centers for both scales is the
ear reference point (ERP). Thus the device needs no repositioning when changing the angles.
The DASY device holder is constructed of low-loss

POM material having the following dielectric

parameters: relative permittivity & =3 and loss tangent ¢ =0.02. The amount of dielectric material
has been reduced in the closest vicinity of the device, since measurements have suggested that
the influence of the clamp on the test results could thus be lowered.

<Laptop Extension Kit>

The extension is lightweight and made of POM, acrylic glass and foam. It fits easily on the upper
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part of the Mounting Device in place of the phone positioner. The extension is fully compatible with
the Twin-SAM and ELI phantoms.

Picture C.7: Device Holder Picture C.8: Laptop Extension Kit

C.4.5 Phantom

The SAM Twin Phantom V4.0 is constructed of a fiberglass shell integrated in a table. The shape
of the shell is based on data from an anatomical study designed to

Represent the 90" percentile of the population. The phantom enables the dissymmetric evaluation
of SAR for both left and right handed handset usage, as well as body-worn usage using the flat
phantom region. Reference markings on the Phantom allow the complete setup of all predefined
phantom positions and measurement grids by manually teaching three points in the robot. The
shell phantom has a 2mm shell thickness (except the ear region where shell thickness increases
to 6 mm).

Shell Thickness: 2 0.2 mm

Filling Volume:  Approx. 25 liters

Dimensions: 810 x 1000 x 500 mm (H x L x W)

Available: Special

Picture C.9: SAM Twin Phantom
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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.

Vertical Vertical
Center Lime Center Line
w2, _ w2 | w2
a1 Hor1_zonta1 !>}

! Line ' :
1

/'ﬁz—ontal / \
/ Line A Acoustic
Output

Acoustic Bottom of )
Output Handset B
Bottom of
Handset
W, Width of the handset at the level of the acoustic
W, Width of the bottom of the handset
A Midpoint of the width w, of the handset at the level of the acoustic output
B Midpoint of the width w, of the bottom of the handset

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

handset

RE

Picture D.2 Cheek position of the wireless device on the left side of SAM
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Picture D.3 Tilt position of the wireless device on the left side of SAM

D.2 Body-worn device

A typical example of a body-worn device is a mobile phone, wireless enabled PDA or other battery
operated wireless device with the ability to transmit while mounted on a person’s body using a
carry accessory approved by the wireless device manufacturer.

Picture D.4 Test positions for body-worn devices

D.3 Desktop device

A typical example of a desktop device is a wireless enabled desktop computer placed on a table or
desk when used.

The DUT shall be positioned at the distance and in the orientation to the phantom that
corresponds to the intended use as specified by the manufacturer in the user instructions. For
devices that employ an external antenna with variable positions, tests shall be performed for all
antenna positions specified. Picture 8.5 show positions for desktop device SAR tests. If the
intended use is not specified, the device shall be tested directly against the flat phantom.
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Picture D.5 Test positions for desktop devices
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D.4 DUT Setup Photos

REPORT NO.: 113GC4184-FCC-SAR

Picture D.6 DSY5 system Set-up
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Picture D.7 Left Head Touch Cheek Position

Picture D.8 Left Head Tilt 15° Position
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Picture D.9 Rightt Head Touch Cheek Position

Picture D.10 Right Head Tilt 15° Position

Test positions for body:
The Body SAR is tested at the following 2 test positions all with the distance =5mm between the

EUT and the phantom bottom :
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Picture D.11 Toward Phantom Position

Picture D.12 Toward Ground Position
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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 (MH2) 835 835 1900 1900
Head Body Head Body
Ingredients (% by weight)
Water 41.45 52.5 55.242 69.91
Sugar 56.0 45.0 \ \
Salt 1.45 14 0.306 0.13
Preventol 0.1 0.1 \ \
Cellulose 1.0 1.0 \ \
Glycol Monobutyl \ \ 44.452 29.96
PZZ';‘::;S =415 | =552 | =400 | =533
0=0.90 0=0.97 0=1.40 0=1.52
Target Value
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ANNEX F System Validation

The SAR system must be validated against its performance specifications before it is deployed.
When SAR probes, system components or software are changed, upgraded or recalibrated, these

must be validated with the SAR system(s) that operates with such components.

Table F.1: System Validation

System Probe . Validation Frequency
Liquid name i Status (OK or Not)
No. SN. date point
3252 Head 835MHz Jan. 7, 2013 835 MHz OK
3252 Head 1900MHz Jan. 6, 2013 1900 MHz OK
3252 Body 835MHz Jan. 6, 2013 835 MHz OK
3252 Body 1900MHz Jan. 7, 2013 1900 MHz OK

NOTE: The parameters of tissue simulating liquids can be found in chapter 7 of this test report.
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ANNEX G Probe and DAE Calibration Certificate
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SN:3252

Manufactured:  June 29, 2008
Calibrated: July 24, 2012

Calibrated for DASY/EASY Systems
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Calibration Paramater Determined in Body Tissue Simulating Media
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PRV 3N 3292 My 24, 2002
Receiving Pattern ($), 8 = 0°
=600 MHz TEM f=1800 MHz R22
L L . B . . L]
Tor ] ol
B o ISP SESESS— S S B S AR S

8- o4

Ence 8]

Uieor Lainly ol Aniol lsutiupy Asseesment: L 0.5% {k=2)

Contcasn No. BSS-3250 Juitd Papfof 1)
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Dynamic Range f(SAR;u.u)

(TEM cell | | = 900 MHz)

Sl (V]
x

|
() 10- ||- 10 10
SN ImAWem3)
.| .
not componeated comparmaing

Eror |o]

0 10 10 100 o o
SAR W end)
B_2 o]
Yo COMPEna 1eas cormeerLute)

Uncurtainty of Linearity Asssssment: £ 0.8% (k=2|

Cotficale Ne: EEI-J2608 Juld Papz 30t 11
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ESYOVI- SN A25E iy 24, 2112

Conversion Factor Assessment

[= 0O WA I, WOLE R0 (H_com) 1= 1780 MHLNGLS R22 (M _conF)

AN g v
v -
e

v
. L5 2 L.
- e o et e

Deviation from Isotropy in Liquid

Error (o, 8), I = 900 MHz

10 08 -085 -04 02 0O 62 04 a0 Q0 L)

Uncertainty of Spherical Isobkropy A £2.6% {k*2)

Cormcats No: ESS3252_unz2 Page Vi 11
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Juy 24, 2092

30V3- EN 3252

m
©

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3252

Other Probe Parameters

Sensar Arrangesmet ’

Trangua
1297 I

Conneca Argks (1
“Macharical Surface Datackion Mode " ancbice
| Dptical Surface Desclion Mode - = T Gaabied
Probie Qvacan | ;-l-ng';n | 337 mo
Frobe Body Diamesar T i0mm |

Tip Langth ' 0 mm

Tip Diametss dmm |

Prebo Tip 0 Sergor X Calbrabon Port

|

Zmm

| Frote Tip & Sarao ¥ Galbealion Pord

Probe Tip o Secso’ 2 Calbraion Point

| Recommended Messcroment Dataace from Surace

Canificain My ES3-3282_ 0412 Page 't of 14
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Calibration Laboratory of Schweaeniachar Kallors rekarat
Schimid & Partner Servioe suiase FEN0N00e

Enginzering AG Sorviic svizzero d tarstven

Zeughoueoirasse 43 D004 Zurich, Switzerland Bmisa Calkretion Service

Accrmdhied by the Swax Accrsiintion Seevicn (SA%) Accoeditation Na: SCS 108

The Sniss Accrediiasion Service ks one of the sgaxtories (o the EA

Muttbatennd Agrwsmnt for he ol celib It

cher  TMC-SH {Auden) Cortlicms Mo DAEL-1244_Juli2
|CALIBRATION CERTIFICATE |

Otject DAE4 - ED 00N BG4 B - SK: 1244

Culentom procech nads| m Mm

Callbration pracedure for he dats scquisition elsciionics \DAE)

Sateeton goty Jul 20, 3012

THis calimton COTINoN0 CHRAMONE 170 UDCCatdily 0 ratond) SIENTa TS, whkeh reakae 10 piya cal LIRS OF MEDEMTM IeE (S L
THS MuBcrem e e hoiroerardes wih corfance ottty e SHimm on e K1wtg) papes 308w [re] of T cerifisde

Al ol ione have bann cond g b U chen! bonsory ety soarmmmesd tenpeabas (22 £ 3]°C and ooy < T0%,

CAMRIOH B cdd (NE T E SHEEI 101 Srdina)

Prmory Sleedards |IDA Cel Dake |[Corifisale Mo Edetuec Cobexion
Heithicy Welineeior Type 2001 = R [ 25301t (No: 1450 Eeyi2
| Seeeodary Blyrdoncs DA Creck Duls: fin heuse] Edbedued Chedk

o Boc V2 5E UNS 053 AN «n'a|' D521 12 (0 house check) Inbouse check Jan-0

Nomo Funzaon Sgnanre

Calteatns by RAMayperz Tachnigian T otz =
W Rl

haouca: July 20,2012

Apgroved Pt Bord ol RO Diercir

This coilrton corifioaie shol 0o be reproducod cosepl in Tull withou mibien approvel ef he lebow iy

Comficats No: DAE4-124 _Jul12 Pagat of 5
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zewghaussirasse 43, 5004 Juich, Swize ed

Scimeaenieciine Xalbnerdieost
Sarvce sulsse detalnnrage
B0 RVLI0I0 ) Laralufa
Swire Calibeaton Secvice

AGeiodted by the Saiss Assediaton Senioa (SAS) Accrediution Ne.: SCS 108
Ths Swits Accreditaticn Service @ one of the signotories to ®e EA
Muitioteral Agreoment for he recagnition of celibralion certificotes

Glossary
DAE data acquisition alectronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Calbration Fector assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The flgure civen
correspords to the full scale range of the voltmeter in the respective range

* Connector angle: The angle of the connedier | assessed measuring the angle
machanically by a tool inserted. Uncernairty s not required.

+ Tne following parameters as documnented in the Appendix contain techncal information as a
rasult from the performance test and require No uncerainty

* DC Vollage Measuwrermen! Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is includzd in this

measurement.

*  Commor moda saneitivity: Influence of a posttive or negative common mode vokage on
the diffemntial rmeasursmant.

« Channel separation; Influence of a volage on the neighber channéls not subject 1 an
input voliage

o AD Conwerter Values with inpuls shored: Values on the interal AD convertar
corresponding o zero input voltage

o Input Dffset Measuremant. Qutput vollage and statistcal results over a large number of
zero voliage measurements.

= Input Offset Current. Typical value for information: Maximum channel input offset
current, not censidering the inpul ressiance,

*  Input resistance: Typical value for infamation: DAE input resistancs at the connector,
during in‘emal auto-zeroing and duning measurament,

= Low Battery Alarm Valtage. Typical value for information, Below this voltage, a baltery
alarm sicnal Is generated.

«  Power consumption: Typecal value for information. Supply currants in vanous operating
modas,

Certdnate No: JAES-124<_Jid12 Page 26 5
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DC Voltage Measuroment
AND - Conwerier Resalution nomenal
High Renge WwsB= 6.4V, il range = -400., +200mV
Low Range wsa = GV, ful range = -1.....4+3mY
DASY measuremend paramesars: Aulo Zarm Time: 3 sec Measurng lime: 3 sec

Calibration Fectors X ¥ Z
High Range 403841 1+ 0.1% (k=2) | 405003 + DA% (k=2) | 404505 1 01% (k=2)
Low Range 396592 1 0,7% (k=2) | 397060 i 0.7% (k=2) 401236 1 0 7% (k*2)
Connector Angle
Connector Angle 1o be used In DASY sysien 455%=1°¢
Corificats No: DAES- 12442 Page Jcf b
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Appendix
1. DC Voitage Linearity

High Range Reading (uV) Differonce (V) Error (%)
Channel X tlnput |  1eam708 .00 000
Channel X+ Input 2000235 25 00
Channel X -hput 19997.06 2.3 .02
(ChomnelY  +input 10006668 | 029 0.00
ChannelY  +Input 19998 0.07 Y
Channe! Y . h;;x;k i <190Q6.50 303 -0.02
ChannelZ ¢ lImput 199546 50 035 0.60
ChannelZ ¢ Input T 1esa 2 4% -y
ChanmelZ - hput 2000203 0 000

Low Range Rooding (V) | Difference (u¥) Emo (%) |
Channel X +Input 200029 oz | 0 0_1'_“
Channel X +Input 20101 0.46 022 |
ChammlX  ~hput 98,00 047 0.2z
Channel Y  +Input 200071 056 0.0z 1
Chanrwl Y *|npat 193 80 <170 068
Channel ¥ ~ lnput -200.68 136 0&s
ChannelZ  tinput 200,41 007 0.0C
ChanelZ  +input 193 67 05 08
Chamel 2 =nput -199.88 057 0z

2. Common mode sensitivity

DASY measurament paramesars: Auo Zeo Time: 3 sec Measuring fime: 3 sec

Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Rooding [uV)
Channel X 0 A4 540
- 200 755 Y
Channel ¥ 200 478 508
200 280 L 266
Channel Z 200 A3 ree
200 693 6870
3. Channel separation
LIASY i i min| pEreealess Aiild 2600 1MG 3 Sar MOARANG Ime: 3§ Sar
Inout Voltage {mV| | Channol X (aV) | Channal ¥ (uV) | Channel Z (pV) |
Channal X Ta00 o 047 300 ,
Channel Y 200 529 200 T
Channet 2 200 5.82 3,84 -
Cerfficas No. DAES-1244_Jul12 Paedcks

: 113GC4184-FCC-SAR
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4. AD-Converter Values with inputs shorted
DASY meaaurement paramaiers: Aute Zerp Tim: 3 sec; Measuning Ime: 3 woc .
High Ranye (LSB) Low Range (L58)
Channai X 16w 16969
Channel ¥ T 1688 16195
| Channel Z 15834 15572
5. Input Offset Measurement
DASY measyuiement parametees: Avo Zao Time: 3 sec. Measuring fme: 3 sec
i 10MEY
Average (V) | min. Difsel (V) | max. Offset (uV) | :‘“‘ “‘;;“""
| Charmael X 095 0.8 2.0 0.0
| Charmel Y 047 282 Q. KJ ilx.
| Charnel Z 035 283 172 0.7
6. Input Offset Current
PFISHTHYE] WL Gy GITSRA CTENT o0 30 CRANME! 2251
7. Input Resistance (Iypral values for inforraion o
Zorolng (kOhr) Maasuring (MOwn)
Channal X 200 | _200
Chasinel Y 200 | 200
Channel Z 200 | 200
8. Low Battory Alarm Voltage (Iypca! values for mfoematicn) —
Typical valuse Alarm Laval (VDC| -
Supply (¢ Veo) +1.9
Supply (-Vee) e
9. Power Consumption (Typcd valuss for informaion| -
Typical valuos Switched off (m4) | Stand by (mA) | Transmitting (ma] |
Supply {+ Vo) 4001 *5 ‘ +14
Supply {- Vec) -0.01 3 | 5
Cortifcote No: DAEA-1244 w2 Pagesofs
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ANNEX H Dipole Calibration Certificate

Calibration Laboratory of g s e K
Schmid & Partner c Bervice wisce délonnigo
Engneenng AG Sorvimo svizzerc i tarsturs

Zewyrausstrasse 43, 8000 Zunch, Switerand S satee Cutbration Sevice

Acoradiod by the Baist Accndiatizn Senvice [SAS) Asoreditaton Mo SCS 108
The Smiaa Asereditation Sarvice o ona of the signmeries to the EA
v Tor e itiom of cal cerificates

Glent  TMC-SH (Auden) Cortilioato No: D83ISV2-44112_Juli12
CALIBRATION CERTIFICATE |

Deject DA3SVE - SN ddi12

CaOudon (Wocsausds| QA CALOS vB
Callbration procedure for dipofe validation kits abowve 700 MHz

Pdianton dhee uly D5, 9042

This calhistion Sl eate Coourams 16 ANy (o maonal Slanmans which realne e i ys o LS o nees e (5)
Tha insassremenits i De inoedsfes M confdence orobabity e gven on te folowey pages ond we ot o he catlcale

Al el Lentiorn Teve been concucted in the dosed Mbeed oy fedibly: ervronment toperatue (22 £ 3)'C and humdity < 0%

Calbration Equipmaort used (METE orboa fer sl bmoony

Primany Randim e Cal Daxe Caslican 8o Schetuled Calbetkn
Power eler EFI-G42A SOATADIT DN 050111 e, 21 T01R8T) Out2
Power 2emor H 84514 USITENTAs 05011 [Ne. 21701457) D12
Folesncd 20 dB Ao usior SN: 5058 {20 27 Mo 13 (Mo 28741 630) Apr13
Ty Cesimaied cormtinaibn SH. 5047 2 1 00327 27013 (No 21701 5)3) Aprtd
Fedeence Frobe ESIING 18N 3205 O0-Decr11 (Vo E99205 Dec1) Dec12
OaEs (SN s W/-dun-12 [No. DAE4 Bl RESES
Secorasry SRS {iDe _Ghoch Daze (1 house| Schedsled Chech
Power sanzor H” 24014 NY4100257 150 4R fin heyse check Oet1t) In hovee chesk: Ox-13
FF gorwraler RS SMT08 100005 040207 (n howss chook Doty In hovso chpee: (kg1
NSt Analyrar HE RIS US37380555 52206 45040 [Inbousn chack Ock11) I POUSE Chasy =12
Mamo Function Sypaxo
Colbrakad by oo £l Noouwn Lagoraiony Techrican (
' Moee O (ﬁ?aounl
Acaroved by Kadin Poksoes Tedhrical Manazy ',7,-':-’/' ]
< '?- f
Rty 25, A0
The CHOE10n IR dhal %01 D3 Ot esd S301 N I8 Winn artien appiowal of the hibamiry J
Ceddcam No: DEQSY2 40112 Juli2 Page ! of 8
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Calibration Laboratory of
Sehmid & Partner

Enginsering AG
Traghousstrasse 43, 2004 Dirch, Switrerlaad

Bchweiceriacher Helleierdienst
Eenvizo sulson d'dtaicnrage
Servitio guIIom & tretura
Swies Calibrtion Service

dtad by tre Swtas Sanece [SAS) Accrodtmes No: SCS 108
The Swiss Accreditation Service is one of the signaories to the E&
Multiiaterel Ageeement for e recognition of calibsotion cerificates

Glossary:

TSL tissue simuwating kquid

Convl sensiivity in TSL/ NORM x.y.z
A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE S1d 1528-2003, “IEEE Hecommended Practice for Determining tre Peak Spatial-
Averaged Spacific Abeorption Rate (SAR)in the Human Head from Wiieloss
Communications Devices: Measurement Techniques”. December 2003

b) 1EC 6220941, "Procedure to measure the Specic Absorpticn Rate (SAR) for hand-hekd
devices used in clase proximity 1o the ear [frequency range ol 300 MHz to 3 GHz|*
February 2005

¢) Fedaral Communicatione Commission Offes of Engineering £ Tachnalogy (FCC OET).
“Evaluating Compliance with FCC Guidelines for Human Exposure to Fadiofrequency
Electromagnetic Fields; Additional Informetion for Evaluating Compkanse of Mobile and
Pertable Devices with FCC Limits for Human Expoeure to Radiofraquency Emissions™,
Supplement C (Edition (01-01) to Bulletin €5

Additional Documentation:
d) DASY4/5 Systern Handbook

Methods Applled and Interpretation of Parameters:

o Measurement Conditions: Further detarls are available from the Valdaton Report at the end
of the cartificate. All figures stated in the cardificate are vaid at the frequency indicated

*  Antenna Parameters wilh TSL: The dipole is meunted with the spacer t pesition its feed
point exactly below the center marking of the flat phantorm section, with the arms oriented
parakel 1o the body axis,

v Feed Pomt Impedance and Refurn Loas: These parameters are measurad with tha dipole
positoned urder the liquid filled phantom. The impedance stated is transformed from the
measuramert at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required,

* Electrical Deay: One-way delay between the SMA connector and the antenna feed paint.
No uncertainy required.

*  SAR measursd. SAR measured al the staled antenna input power.

»  SAR nonmalized: SAR as measured, nonralized o an input power of 1 W atthe antenna
connector.

= SAH for nomnal TSL parameters: The measured TSL parameters are used 10 calcuiate the
nominal SAR resull.

The reported uncerainty of measurement i2 staied as the standard uncertairty of measurement
muftiplied by the coverage factor k=2, which for 2 normal distrbution corresponds 1o a coverage
probability of approxamalely 95%.

Cenificato Ne: DE3GV24e112_Jul2 Pagel cfs
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Measurement Conditions
DASY sysiam corfgiralion, as far as not givan on page
DA3Y Version DASYS VE2E
Extrapalation Advarced Extrapoietion
Phantom Modlar Flal Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resobtion de dy, dz = 5
Fraquercy BOS MHz + 1 MHz
Head TSL parameters
T fellowng p ang calcuations wora app
Temperature Permittivity Conductivity
N Head TS, p 200 415 0.80 mhidm
Measured Head TSL parameters 220+ 0.2 °C WN5=6% 0 89 mbodn = 6%
Head TSL emparsure change during test <05°C st -
SAR result with Head TSL
SAR avoraged over 1 om® |1 g) of Moad TSL Canditicn
SAR maasured 250 mi/ Inpun powsr 233mMi g
SAH for norminal Moad TSL pararnotors ronmrabzod 1o 1W 830 mW g 2 17.0 % (ke2}
SAR ausraged over 10 cm’ (10 g) of Head TSL conciion
SAR measued 250 M Inpun powsr 152 m ig

SAE for nomminal Masd TSL paramotare ramralied o 1W

G0 MW g & 105 % (ke2)

Body TSL parameters
The following parameters ard caloulalicos were applisd.
Temparatura Parmittivity Concuctivity
Nominal Body TSL par 20°C 552 097 mhown
Maasured Hady TSL paramaters 2202 0.2)"C H3sb% 099 mhoim =6 %
Hody TSL mpersture clange curng test < 08T - -
SAR result with Body TSL
SAR averaged ovr 1 cm’ (1 g) of Body TEL Corgiion
SAR messured 260 miN inpuat power 243mW g
SAR tor nominal Bady TSL paramerers rormabzed to 1W .50 MW/ 9= 170% h=2) |
SAR averagad over 10 em® (10 g) of Bocy TSL condifion
SAH meeeured 280 MmN Input power 160N (g
SAR for nomingl Bazy TSL parameters romakzed to 1W 620 MW/ g 4165 % (k=2)
Cerificota Ne: D33AEV2-4d4112_ Juit2 Papadcfd
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Appendix
Antenna Parameters with Head TSL
Irpedawe, ianshensd lo foed ;.virL o . - 51 9“-&0]&17 l
Fetun Losa 27.6dD |

Antenna Parameters with Body TSL

Irpedance., lrensloemed (o feed poit 4300 usil_lhl._l is ]
Fetum Loas 24043 I

General Antenna Parameters and Design

| Etoctical Datay (cxo dirocticn) [ 1,397 na

Alr ong term use with 100V radisted power. only a sight warming of the dipole near Lhs leedooi can be measured

INE PCES 1R MAGE OF SEINOAI SRIMMIZH COANAT C0IR. 119 CINGRT CONGLCION O e Teeaing lIne |s aseciy commecieda 10 he
second amm of the dpole. The arenna is therefor shot-ciciled for DC-signals. On some of the digeles, 2mell end caps
are added to the cipole awme in order to improve metching whin taded accersing %0 the pozition & explained in the
"Meacuremant CondRione” paragraph. The SAR cata are not atfectad by his change. The averal dpola kangh (s stl
Acooecing o the Standand

No excessive force must be appled to the dipole ams, tecawss they might bend or the soldered connections near the
feadpaint may to cemaged

Additional EUT Daia

Manudactured by | SPEAG
ManAoctred on ‘ May 26, 201C
Cerifizeto Ne: DBISV24412 _Juli2 Page4 of 8
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DASYS Validation eport for Head TSL
Date: 25.07.2012

Test Laboratory: SPEAG, Zurseh, Swatzeriand
DUT: Dipole 835 Milz; Type: D835V Serial: DRISV2 - SN: 44112
Communicution Systan: CW; Fraquency: $35 MHz )
Medium parameters vied: =835 MHz; o = (.89 mho/ms ¢, = 40.5; p = 1000 kg/m
Phantom scction: Flat Section
Measurement Standarl: DASYS (IEEEAEC/ANST C6L19-2007)
DASYS2 Configuratien

s  Probe: ESIDV3 - SNA2OS; ConvH AT, 607, 6.0T); Calibred - 30.12.2011;

»  Sencor-Surfoce: Imm (Mechanicnl Surface Daection)

o Electronics: DATS Sn601; Calibrasect: 27 .06.2012

»  Phantom: Flat Phantom 4.9L: Type: QDUOOPAIAA: Scrial: |01

o DASYS2 528 1(B38); SEMOCAD X 14 .6 5(6469)

Dipole Calibration for Head Tissuc/Pin=230 mW. d=15mm 2/Zoom Scan (Tx7x7)/Cube ():
Megsuremen! grid; dx=5mm, dy=5mm, dz=5mm

Reference Value = 36910 Vim; Power Drifl = -0.01 dB

Peak SAR {extrapolatzd) = 3441 mWig

SAR(1 g) = 2,33 mWig; SAR(10 g) = 1.52 mW/g

Maximumn value of SAR (measured) = 270 mWig

+.m
4
<.

an

trm

0db =270 mW/g = 8.65 dB mW/ig

Carilicats No: DBIEV244d112_Jul2 Pogob cf &
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Equipment: F361

Impedance Measwement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Tort Laboratoey: SPEAG, Zurich, Switzerlund

7'7TL

(

REPORT NO.: 113GC4184-FCC-SAR

DUT: Dipole 835 MHz; Type: DR3SV2: Serial: D8ISV2 - SN: 44112

Communication Sy CW, Frequency: 835 MH2
Medium parmeters wsed: £= 835 MHz: 6 = 0.99 mha/m; ¢, =

Phantom section: Flal Section

53.3; p= 1100 ka/m’

Meusurement Standard: DASYS (ITEEE/TEC/ANST C63.19-2007)

DASYS2 Configurution

o  Probe: ESADVA - SN3205; ConvF(6.02, 6.02, 6.02); Calibeated: 30122011,

o Sensur-Surfuce: 3mm (Mechanical Surface Deection)

o  Ekewmomes DAED Sn601; Calibrated: 270620112

« Phantom: Flat Phantom 4.90L; Type: QIMUOPLIAA; Semal; 100]

o DASYS252.8 W8 SEMCAD X 14.6,5(649)

Date: 25 07.2012

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan |7x7x7/Cube 0:
Measuremens grid: dx=5mm, dy=3Smem, dz=5qm
Reference Vilue = 55290 Vim; Power Drift = 0.02 db
Peak SAR (extrapolated) = 3,560 mW/g

SARI g) =243 mW'g: SAR(ID g} = L6 mW/g

Maaimmin velue ol SAR (neasued) = 2 82 10'Wig

17m

O dB = 282 mW/g = 900 dB mW/g

Canmticato Noc DB3EV2AdINZ Wz
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Equipment: F361

Impedance Mcasurement Plot for Body TSL
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Calibration Laboratory of PN Schwnlestineher Kebibrier dnst
Schmid & Pariner "M Service sulsse dAlaloneage
Engineering AG S Zervitio mizoers di Wralure
Zeugnaussosse 41, K001 Tarich, Switmrand S Swiss Cilitwafion Service
XY,
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Nuotilotersl Agreoment for the recognitios of ealibraticn coneans

caeni TMC-SH (Auden) Comenn no: D1900V2-5d134_Jul12
|CALIBRATION CERTIFICATE

eyt D1900V2 . SN 5d134

Caliceation prosedrels) QA CAL-05.v8
Calibration precadure for dipaks validation Kits above 700 MHz

Catbetion s Joly 20, 2012
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Callbration Laboratory of Sconatzwiscter Kaltsler Sans:

Schmid & Partner Sorven sumee TaIlnnage
Engineering AG Survieio sdznaro Al Gait e

Zsuchousatrasse 43, 8304 2uneh, Switzcelana Buwie: Cakbration Servics

Accraibed by the Bwiza Accrdisticn Servce (BAS| Acereditzon Mo - SCS 108

The Swies Accraditotion Sarvice iz one of the signaleras o tha £

Mulfilaleral A for e ition of

Glosasary:

TEL tissue simulating licud

ConvF sansitivity in TSL/ NORM x y,2

N/A not applicable or not measured

Calibration I Performed According to the Following Standards:

a) |EEE Std 1528-2008, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devicas: Measurament “echniques’, December 2003
IEC 62209-1 *Procedure to measure the Specific Absorption Rate (SAR) for hand-heid
devices used in close proximity fo the ear (frequency range of 300 MHz to 3 GHz)",
Fabruary 2005
v} Fedwal Connunrations Commission Office of Engineerng & Technobgy (FCC OLCT),

“Evaluating Compliance with FCC Guidelnes for Human Exposure to Fadiofrequency

Electromagnetc Fields; Additional Information for Evaluating Complianze of Mobile and

Portable Davices with FCC Limite for Hurran Exposure to Radiofrequency Emissions”,

Supplement = (Edition 01-01) to Bulletin 65

b

~—~

Additional Documentation:
d) DASY4/5 System Handbook

Melhods Applied and Interpretation of Parameters:
Measuremert Conditions: Further details are available frum the Validabon Report at the end
ot the certificate. All figures stated in the cartificate are valid at the freqiency indicated.

*  Antenna Parameters with TSL: The dipole is mounted with the spacer © position its feed
point exactly below the center marking of *he flat phantom section, with the arms oriented
parallel 1o the body axis.

e Feed Pan! impedance and Retum Loss: These parameters ara meascred with the dipole
naationed under the liquid filled phantom. The impedance stated is ransformed from the
mesasuremert at the SMA connector 1o the feed point. The Heturn Loss ensures low
reflectad power. No uncertainty roquirad.

* Electrical Delay: One-way delay between |he SMA connector and the entenna feed pomnt.
No uncertainty required.

SAR measunad: SAR measured at the stated antenna inpul power.
SAR nommaized: SAR as measured, normalized to an mpul power of 1 W at the antenna
connector.

«  SAR for nominal TSL paramelers: The measured TSL parameters are used to calculate the
nominz| SAF recult.

The reported uncedainty of measurement is siated as the standard uncertainty of measurement
multiphed by the coverage faclor k=2, which fora narmal distribution corresponds to a coverage
probability of approximatsly 85%

Cearfiicates No D1A0OV2EH134 Sl 12 Pagu2at 8
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Measuroment Conditions
OASY aystem configuration, as far as not grven on page 1.
DASY Vorsion DASYS sz a1
Extrapolation Arbarced Patapolstion
Phaniom Mcduar Fiat Phartom
Distance Dipoke Cenler - TSL 10 with Spacer
Zoom Scoan Resoluton o, By, 92 =S mm
Frequency 1900 MHz < 1 MHz
Head TSL parameters
The Icllowig paramedars and calciatons woss apclied
Temperature Permattvity Conductinty
Nomirsl Hesd TSL parsmeters 220°C 0 140 mhodm
Measured Head T3L paramelors 220:02/'C WY 6% 1.08mha'm+6 %
Head TSL semperaiure changs during test «05'C - -
SAR result with Head TSL
SAR averaged over 1 omy’ (1 g) of Head TSL Condibon
SAR meagured 250 MW InpUL power 7MW g
SAR for nomnal Hesd TSL parameters normaizsd o 1W 39.2 mWig = 17.0 % |ke2)

BAR evernged over 10 cm’ {10 g of Head TSL sondition ]
SAR measured 220 W ool povest S12aW fg
GAI for 11 1nedd TEL par normaizec b 1W 206 MWiy L 166% (6=3) |
Body TSL parameters
he Solowing paramulees anc calcuobons wer appled.
Tompersties Pacmimivity Conductivity
Nominal Body TSL parameters 220°C 553 1,52 mhoim
Mo Sody TSL p % 220202 'C 52646 % 152 mhodm=6 %
Body T5L tempensture change during test <06 — —-
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Canditicn
SAR measured 250 miW input powes M1 mW/ig

SAR tor nominal Bxy TSL paramaters

rormalized 12 1W

A0.3ImW/ g £17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL

condfon

SAR measured

250 W input power

532mW /g

SAR lor nominal Bty TSL paramstsrs

rormallzed 1o 1W

21.2mW/g=16.5 % (ke2)

Cenfcate No: C1900V2 50134 _un2

Pogadot 8
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Appendix
Antenna Parameters with Head TSL
Inpedanee, ransivened o fesd o 812Q+485
Hetun Loss - 2398

Antenna Parameters with Body TSL

Impedance, transiemed 1 feed point arza+si1 g

Aetun Loss 245dB

General Antenna Parameters and Design

[ Ectricst Delay (cne draction) [ 1206 ra |

Alar long 16mm use win 100W radiatsd powar, onfy & slight wamirg of the dipJla Neas the feadpalE can bo masswed.

The dpoke 1 mace of stardard semuigid coaxial csbla, The cantsr conductor of tha fecding Ina < diractly connecicd & tho
second am of e digoie. The antarng is thersfers short-circuted for DC-2igrase. On aome of e dipokes, amall end cape
are acded to the dpole ams in order to Improve matching when loaded acoardng #o the poston @ explanad in the
*Meazurement Cancitione® patagraph The SAH data aro nct affected by $e chande. The overal dooe lengt « atl
according %o the Stancasd

No excessne farce mus!t bo apphed fo the dipcie ames, bacawss they might band or tha 2oldered connactions naar 1he
feecpant may be damegao,

Additional EUT Daa

Manctoctured by GFEAG
Manefactusd on Aprl 14 2010
Cenfionte Noc D1000V2-5d138 iz Poged ot 8
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DASYS Validation Report for Head TSL

Dtz 20.07.2012
Tex Luborslory: STEAG, Zurich, Switecrlumd
DUT: Dipole 1900 MHz; Type: D190V 2; Serial: D1900V2 . SN: 5d134

Communicaton System: CW; Freqoency: 1900 MHz

Medium parameters vied: = 1900 MHz, o = |38 mbo/m; 5, = 39.9; p = 1000 kgin
Phantom sectwon: Flat Section

Measurement Stundunk: DASYS (IEEEMEC/ANST C63.19-2007)

DASY 52 Configuration:
o Probe: ES3DVA - SNI205; ConvFi3.01, 501, 5.01); Calibeated: %),12.201 |
o Seasor-Surface: S (Mechanscal Surface Detection)
o EBlectrooes: DAES Sné01: Calibrased: 27.06.2)12
o Phaotom: Flat Phantom 5.0 (froet); I'\pr: QDXOOPS0AA; Senal: 1001

o DASYS2 528 1(838); SEMCAD X 14 .6 5(6409)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7yCube D:
Measurement gnd: dx=Smm, dy=Smm, dz=5mm

Reference Value = 97 161 V/m; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 17321 mWig

SAR( ) = 9.71 mWigs SAR(10 g) = 5.12mW/g

Maximum valuz of SAR (messured) = 12,1 mWig

W

e

0dB = 12,1 mWig = 21.66 4B mWig

Certheato Nt C150ONV2-53154 .l Pagesct 3
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

[cat Laboratory: SPEAG, Zunch, Switzoriand

DUT: Dipole 1900 MHz;: Type: D1900V2; Serial; DI9OV2 - SN: 5d 134

Communication System: W, Frequency: 1660 MHz

Medium parumeters wal: £ = 1900 MHz: 6 = 1.52 mhoim; g = 52.6; p = 1000 kg/m”

Phantom secion: Flat Section
Mcasurement Standard: DASYS (IEEEAEC/ANSI C63.19-2007)

DASYS2 Configuration:

Probe: ES3DVE - SNI205: CanyFi4.62, 462, 4.62); Calibrated: 30,112,200 1;
Sensor-Surface: Jmen (Mechancal Surface Delection)

Electronics: DAES Snf01; Calihrated: 2706 212

Phagwm: Flat Phancom 5.0 (hack); Type QDIOPS0AA; Seril: T2

DASYS52 52.8 1/83R8); SEMCAD X 14 .6.3(6469)

Datez 20.07.2012

Dipole Calibration for Body Tissue/Pin=250 mW, d=l)mm/Zoom Scan [7x7x7)/Cube 0:
Measurerment gad: dx=Smm, dy=5mm, dz=5mm
Releronce Value =93 473 V/m: Power Drift = 0.00 dB
Peak SAR {extrapolatad) = 17.520 mWig

SAR(L g) = 1L mWig; SAR(10 ) =« 532 mW/g
Mahinuim value of SAR |measured) = 12,7 mWig

wa

"

=0 :
0dB = 12.7 mW/g =22.08 dB mWiy

Certhoato No: D1000V2-5c134 _Jun2 Poge7 o' B
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Impedance Measurement Plot for Body TSL
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