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1 Test Laboratory

1.1 Testing Location

Company Name: ECIT Shanghai, East China Institute of Telecommunications

Address: 7F, G Area,No. 668, Beijing East Road, Huangpu District, Shanghai,
P. R. China

Postal Code: 200001

Telephone: 00862163843300

Fax: 00862163843301

1.2 Testing Environment

Normal Temperature: 15-35C
Relative Humidity: 20-75%
Ambient noise & Reflection: < 0.012 W/kg

1.3 Project Data

Project Leader: Liu Jianquan
Testing Start Date: Aug 8, 2013
Testing End Date: Aug 9, 2013

1.4 Signature

b A B

E Ak ’% 7
Gong Yujuan Yu Naiping

(Testing engineer) (Reviewed this test report)

yﬂv N

Zheng Zhongbin

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 ZTE S522 are as
follows ( with expanded uncertainty 22.4%)
Table 2.1: Max. Reported SAR (1g)

Band Position Reported SAR
1g (W/Kg)
Head 0.565
GSM 850
Body 1.446
Head 0.799
GSM 1900
Body 1.413

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 chapter 7 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:
1.446 Wikg (19).
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Table 2.2: Simultaneous Transmission with BT(Head)

GSM
. . . BT SUM
Simult Tx Configuration 835MHz
SAR(W/Kg) | SAR(W/KQ)
SAR(W/Kg)
Right Cheek 0.543 0.132 0.675
Head SAR
Left Cheek 0.565 0.132 0.697
GSM
. . . BT SUM
Simult Tx Configuration 1900MHz
SAR(W/Kg) | SAR(W/Kg)
SAR(W/Kg)
Right Cheek 0.602 0.132 0.734
Head SAR
Left Cheek 0.799 0.132 0.931
Table 2.3: Simultaneous Transmission with BT(Body)
GSM
. . . BT SUM
Simult Tx Configuration 835MHz
SAR(W/Kg) | SAR(W/KQ)
SAR(W/KQ)
Toward Ground 1.446 0.132 1.578
Body SAR Toward
0.811 0.132 0.943
Phantom
GSM
. . . BT SUM
Simult Tx Configuration 1900MHz
SAR(W/Kg) | SAR(W/KQ)
SAR(W/Kg)
Toward Ground 1.413 0.132 1.545
Body SAR Toward
0.334 0.132 0.466
Phantom

According to the above table, the maximum sum of reported SAR values for GSM and BT is
1.547 W/kg (19). The above numerical SAR results for all worst-case simultaneous transmission
conditions were below the SAR limit. Therefore, the above analysis is sufficient to determine that
simultaneous transmission cases will not exceed the SAR limit and therefore no measured
simultaneous SAR summation is required per FCC KDB Publication 447498 D01 v05. The detall
for simultaneous transmission consideration is described in chapter 13.
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3 Client Information

3.1 Applicant Information

Company Name:

Address /Post:

City:
Country:

ZTE Corporation

ZTE Plaza, Keji Road South, Hi-Tech, Industrial Park,
Nanshan District,Shenzhen, Guangdong, 518057, P.R.China
Shenzhen

China

3.2 Manufacturer Information

Company Name:

Address /Post:

City:
Country:

ZTE Corporation

ZTE Plaza, Keji Road South, Hi-Tech, Industrial Park,
Nanshan District,Shenzhen, Guangdong, 518057, P.R.China
Shenzhen

China
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4 Equipment Under Test (EUT) and Ancillary Equipment (AE)

4.1 About EUT

Description: WCDMA/GSM (GPRS) Dual-Mode Digital Mobile Phone

Model name: ZTE S522

Operation Model(s): GSM850/1900

Tx Frequency: 824.2-848.8, 1850.2-1909.8MHz (GSM)
2402 ~ 2480 MHz (BT)

Test device Production information: Production unit

GPRS Class Mode: B

GPRS Multislot Class: 12

Device type: Portable device

Antenna type: Inner antenna

Accessories/Body-worn configurations:  Headset

FCC ID: SRQ-ZTES522
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4.2 Internal Identification of EUT used during the test

EUT ID*

SN or IMEI

HW Version

SW Version:

N14

IMEI:357244040003546

GMBD

ZTE-CN-QS-P126A30V1.0.0

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

4.3 Internal Identification of AE used during the test

AE ID* |Description Model SN Manufacturer
BO1 Battery Li3704T42P3h463548 | X1305033033986953 | ZTE Corporation
A02 Headset N/A N/A N/A

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

IC RSS-102 ISSUE4: Radio Frequency (RF) Exposure Compliance of Radiocommunication
Apparatus (All Frequency Bands)

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.

KDB648474 D04 SAR Handsets Multi Xmiter and Ant vO1: SAR Evaluation Considerations for
Wireless Handsets.

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

KDB941225 D03 SAR test Redution GSM GPRS EDGE v01: Recommended SAR Test
Reduction Procedures for GSM/GPRS/EDGE.
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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 limits 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 = (T ) =< (C )
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

5T
SAR = ¢(—
)

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
o)
Where: o is the conductivity of the tissue, p is the mass density of tissue and E is the RMS

SAR =

electrical field strength.

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

Page 12 of 112



EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

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 Aug 8, 2013 1900 MHz Head Aug 9, 2013
835 MHz Body Aug 8, 2013 1900 MHz Body Aug 9, 2013
Permittivity ) Conductivity )
/ Type | Frequency c Drift (%) o (S/m) Drift (%)
Head 835 MHz 41.04 -1.10% 0.917 1.88%
Measurement Body 835 MHz 55.15 0.09% 0.9989 2.97%
value Head 1900 MHz 39.64 -0.90% 1.385 -1.07%
Body 1900 MHz 53.24 0.11% 1.524 0.26%
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Picture 7-1: Liquid depth in the Flat Phantom (835 MHz Head)

Picture 7-2: Liquid depth in the Flat Phantom (1900 MHz Head)
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Picture 7-3: Liquid depth in the Flat Phantom (835 MHz Body)

Picture 7-4: Liquid depth in the Flat Phantom (1900 MHz Body)
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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

—
HFllﬂ‘l p_rom
T s | Flat PRaniesn
T
N J

Dipele

Dir.Coupler

Xee L
Att1
~ Ty

L)

Picture 8.1 System Setup for System Evaluation

Picture 8.2 Photo of Dipole Setup
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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 Head Aug 8, 2013

1900 MHz Head Aug 9, 2013

Input power level: 250mW

Target value (W/kg) | Measured value (W/kg) Deviation
o Frequency 10g 1g 10g 1g 10g 1g
Verification
It Average | Average Average Average Average | Average
results
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 Body Aug 8, 2013 1900 MHz Head Aug 9, 2013
Input power level: 250mwW
Target value (W/kg) | Measured value (W/kQg) Deviation
. Frequency 10g 1g 10g 19 10g 1g
Verification
It Average | Average Average Average Average | Average
results
835 MHz 6.29 9.50 6.60 10.12 4.93% 6.53%
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

c

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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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
geometrical centre of the probe detectors and the inner surface of the phantom shall be 5 mm for
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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 / f{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 & 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 WCDMA Measurement Procedures for SAR

The following procedures are applicable to WCDMA handsets operating under 3GPP Release99,
Release 5 and Release 6. The default test configuration is to measure SAR with an established
radio link between the DUT and a communication test set using a 12.2kbps RMC (reference
measurement channel) configured in Test Loop Mode 1. SAR is selectively confirmed for other
physical channel configurations (DPCCH & DPDCH,)), HSDPA and HSPA (HSUPA/HSDPA)
modes according to output power, exposure conditions and device operating capabilities. Both
uplink and downlink should be configured with the same RMC or AMR, when required. SAR for
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Release 5 HSDPA and Release 6 HSPA are measured using the applicable FRC (fixed reference
channel) and E-DCH reference channel configurations. Maximum output power is verified
according to applicable versions of 3GPP TS 34.121 and SAR must be measured according to
these maximum output conditions. When Maximum Power Reduction (MPR) is not implemented
according to Cubic Metric (CM) requirements for Release 6 HSPA, the following procedures do not

apply.
For Release 5 HSDPA Data Devices:
Sub-test B. B, B, (SF) B.1 By B CM/dB
1 2/15 15/15 64 2/15 4/15 0.0
2 12/15 15/15 64 12/15 24/25 1.0
3 15/15 8/15 64 15/8 30/15 1.5
4 15/15 4/15 64 15/4 30/15 1.5
For Release 6 HSDPA Data Devices
Sub- B, p. B oM | MPR | AG
/ ed ed E-TFCT
test ﬂc ﬂd ﬁc ﬂd ﬂhs ﬁec ﬂed (dB) (dB) Index
(SF) (SF) (codes)
1 11/15 15/15 64 11/15 22/15 | 209/225 1039/225 4 1 1.0 0.0 20 75
2 6/15 15/15 64 6/15 12/15 12/15 12/15 4 1 3.0 2.0 12 67
Py :47/15
3 | 15/15 | 9/15 64 15/9 30/15 | 30/15 4 2 2.0 | 1.0 15 92
Py :47/15
4 2/15 15/15 64 2/15 4/15 4/15 56/75 4 1 3.0 2.0 17 71
5 15/15 15/15 64 15/15 24/15 30/15 134/15 4 1 1.0 0.0 21 81

9.4 Bluetooth & Wi-Fi Measurement Procedures for SAR

Normal network operating configurations are not suitable for measuring the SAR of 802.11
transmitters in general. Unpredictable fluctuations in network traffic and antenna diversity
conditions can introduce undesirable variations in SAR results. The SAR for these devices should
be measured using chipset based test mode software to ensure that the results are consistent and
reliable.

Chipset based test mode software is hardware dependent and generally varies among
manufacturers. The device operating parameters established in a test mode for SAR
measurements must be identical to those programmed in production units, including output power
levels, amplifier gain settings and other RF performance tuning parameters. The test frequencies
should correspond to actual channel frequencies defined for domestic use. SAR for devices with
switched diversity should be measured with only one antenna transmitting at a time during each
SAR measurement, according to a fixed modulation and data rate. The same data pattern should
be used for all measurements.
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9.5 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 14.2 to Table 14.11 labeled as:
(Power Drift [dB]). This ensures that the power drift during one measurement is within 5%.
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11 Conducted Output Power

11.1 Manufacturing tolerance

Table 11.1: GSM Speech

GSM 835
Channel Channel 251 Channel 190 Channel 128
Target (dBm) 32.0 32.0 32.0
Tolerance =+ (dB) 1.0 1.0 1.0
GSM 1900
Channel Channel 810 Channel 661 Channel 512
Target (dBm) 29.0 29.0 29.0
Tolerance +(dB) 1.0 1.0 1.0

Table 11.2: GPRS (GMSK Modulation)

GSM 850 GPRS

Channel 251 190 128
Target (dBm) 32.0 32.0 32.0

1 Txslots
Tolerance = (dB) 1.0 1.0 1.0
Target (dBm) 31.0 31.0 31.0

2 Txslots
Tolerance =+ (dB) 1.0 1.0 1.0
Target (dBm) 30.0 30.0 30.0

3 Txslots
Tolerance (dB) 1.0 1.0 1.0
Target (dBm) 29.0 29.0 29.0

4 Txslots
Tolerance (dB) 1.0 1.0 1.0

GSM 1900 GPRS

Channel 810 661 512
Target (dBm) 29.0 29.0 29.0

1 Txslots
Tolerance +(dB) 1.0 1.0 1.0
Target (dBm) 28.0 28.0 28.0

2 Txslots
Tolerance +(dB) 1.0 1.0 1.0
Target (dBm) 27.0 27.0 27.0

3 Txslots
Tolerance +(dB) 1.0 1.0 1.0
Target (dBm) 26.0 26.0 26.0

4 Txslots
Tolerance 4(dB) 1.0 1.0 1.0

For BT, power of tune up tolerance is 71 dBm.
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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 GSM850/1900

GSM Conducted Power (dBm)
835MHZ Channel 251(848.8MH2z) Channel 190(836.6MHz) Channel 128(824.2MH2z)
325 32.3 32.4
Conducted Power (dBm)
19;5(38'\:/:_'2 Channel 810(1909.8MHz) Channel 661(1880MHz) Channel 512(1850.2MHz)
294 29.0 295
Table 11.6: The conducted power measurement results for GPRS
GSM 850 Measured Power (dBm) calculation Averaged Power (dBm)
GPRS (GMSK) 251 190 128 251 190 128
1 Txslot 325 325 32.4 -9.03dB 23.47 23.47 23.37
2 Txslots 314 313 313 -6.02dB 25.38 25.28 25.28
3Txslots 30.2 30.1 30.1 -4.26dB 25.94 25.84 25.84
4 Txslots 29.6 29.8 29.7 -3.01dB 26.59 26.79 26.69
PCS1900 Measured Power (dBm) calculation Averaged Power (dBm)
GPRS (GMSK) 810 661 512 810 661 512
1 Txslot 28.6 29.6 29.0 -9.03dB 19.57 20.57 19.97
2 Txslots 27.9 28.6 28.1 -6.02dB 21.88 22.58 22.08
3Txslots 26.2 27.0 27.1 -4.26dB 21.94 22.74 22.84
4 Txslots 25.9 26.7 26.8 -3.01dB 22.89 23.69 23.79
NOTES:

1) Division Factors

To average the power, the division factor is as follows:

1TX-slot = 1 transmit time slot out of 8 time slots=> conducted power divided by (8/1) => -9.03dB

2TX-slots = 2 transmit time slots out of 8 time slots=> conducted power divided by (8/2) => -6.02dB

3TX-slots = 3 transmit time slots out of 8 time slots=> conducted power divided by (8/3) => -4.26dB

4TX-slots = 4 transmit time slots out of 8 time slots=> conducted power divided by (8/4) => -3.01dB

According to the conducted power as above, the body measurements are performed with
GPRS 4Txslots for GSM850 and GSM1900.
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11.3 BT Measurement result

The output power of BT antenna is as following:

For GFSK
Channel ChO0 (2402 MHz) Ch39 (2441MHz) CH78 (2480MHz)
Conducted Output
Power (dBm) 7.99 7.44 6.83
For /4 DQPSK
Channel ChO0 (2402 MHz) Ch39 (2441MHz) CH78 (2480MHz)
Conducted Output
Power (dBm) 6.82 6.22 5.64
For 8DPSK
Channel ChO0 (2402 MHz) Ch39 (2441MHz) CH78 (2480MHz)
Conducted Output
Power (dBm) 6.86 6.22 5.61

NOTE:BT standalone SAR are not required, because maximum average output power is less than
10mw.

When the standalone SAR test exclusion is applied to an antenna that transmits simultaneously
with other antennas, the standalone SAR must be estimated according to the following to
determine simultaneous transmission SAR test exclusion:

(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)] ¢ [ ¥ f(GHz)/x] W/kg for test separation distances < 50 mm);
where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.
So,
For BT, SAR value for 1-g SAR is 0.132 W/Kg.
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12 Simultaneous TX SAR Considerations

12.1 Introduction

The following procedures adopted from “FCC SAR Considerations for Cell Phones with Multiple
Transmitters” are applicable to handsets with built-in unlicensed transmitters such as 802.11 a/b/g
and Bluetooth devices which may simultaneously transmit with the licensed transmitter.

For this device, the BT and Wi-Fi can transmit simultaneous with other transmitters.

12.2 Transmit Antenna Separation Distances

[B] FE6.6MM

“— [A]FE3.4MM

GSMZE

Picture 12.1 Antenna Locations
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12.3 Standalone SAR Test Exclusion Considerations

Standalone 1-g head or body SAR evaluation by measurement or numerical simulation is not
required when the corresponding SAR Exclusion Threshold condition, listed below, is satisfied.
The 1-g SAR test exclusion threshold for 100 MHz to 6 GHz at test separation distances < 50 mm
are determined by:

[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)] -
[Vf(GHz)] < 3.0 for 1-g SAR, where

® f(GHz) is the RF channel transmit frequency in GHz

® Power and distance are rounded to the nearest mW and mm before calculation

® The result is rounded to one decimal place for comparison

According to the KDB447498 appendix A, the SAR test exclusion threshold for 2450MHz at 5mm
test separation distances is 10mW.

Appendix A
SAR Test Exclusion Thresholds for 100 MHz — 6 GHz and < 50 mm

Approximate SAR Test Exclusion Power Thresholds at Selected Frequencies and Test Separation
Distances are illustrated in the following Table.

MHz 5 10 15 20 25 mm
150 39 77 116 155 194

300 27 55 82 110 137

450 22 45 67 89 112

835 16 33 49 66 82

900 16 32 47 63 79

1500 12 24 37 49 61 SAR Test

Exclusion

e 1 = 33 a4 54 Threshold (mW)
2450 10 19 29 38 48

3600 8 16 24 32 40

5200 7 13 20 26 33

5400 6 13 19 26 32

5800 6 12 19 25 31

Picture 12.2 Power Thresholds
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13 Evaluation of Simultaneous

Table 13.1: Summary of Transmitters

Band/Mode F(GHz) SAR test exclusion RF output power (mW)
threshold (mMW) PUtp
Bluetooth 2441 10 6.44

According to the conducted power measurement result, we can draw the conclusion that:
stand-alone SAR for BT should not be performed. Then, simultaneous transmission SAR for BT is
considered with measurement results of GSM and BT.

Table 13.2: Simultaneous Transmission with BT(Head)

GSM
. . . BT SUM
Simult Tx Configuration 835MHz
SAR(W/Kg) | SAR(W/KQ)
SAR(W/Kg)
Right Cheek 0.543 0.132 0.675
Head SAR
Left Cheek 0.565 0.132 0.697
GSM
. . . BT SUM
Simult Tx Configuration 1900MHz
SAR(W/Kg) | SAR(W/KQ)
SAR(W/Kg)
Right Cheek 0.602 0.132 0.734
Head SAR
Left Cheek 0.799 0.132 0.931
Table 13.3: Simultaneous Transmission with BT(Body)
GSM
. . . BT SUM
Simult Tx Configuration 835MHz
SAR(W/Kg) | SAR(W/KQ)
SAR(W/Kg)
Toward Ground 1.446 0.132 1.578
Body SAR Toward
0.811 0.132 0.943
Phantom
GSM
. . . BT SUM
Simult Tx Configuration 1900MHz
SAR(W/Kg) | SAR(W/Kg)
SAR(W/KQ)
Toward Ground 1.413 0.132 1.545
Body SAR Toward
0.334 0.132 0.466
Phantom
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below the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous
transmission cases will not exceed the SAR limit and therefore no measured simultaneous SAR
summation is required per FCC KDB Publication 447498 D01 v05.
According to the above table, the sum of reported SAR values for GSM and WiFi/BT <<1.6W/kg.
So the simultaneous transmission SAR is not required for WiFi/BT transmitter.

14 SAR Test Result

Table 14.1: Duty Cycle

Duty Cycle
Speech for GSM835/1900 1:8.3
GPRS for GSM835/1900 1:2
Table 14.2: SAR Values (GSM 835 MHz Band - Head)
Frequency Maximum | Measured , Measured | Reported | Power
) Test allowed average Scaling )
MHz | Ch Side Position Power power factor SAR(1Q) | SAR(1g) Drift
' (dBm) (dBm) (Wikg) (Wikg) (dB)
836.6 | 190 | Left Touch 33.0 32.3 1.175 0.481 0.565 -0.17
836.6 | 190 | Left Tilt 33.0 32.3 1.175 0.305 0.358 0.07
836.6 | 190 | Right | Touch 33.0 32.3 1.175 0.462 0.543 0.03
836.6 | 190 | Right Tilt 33.0 32.3 1.175 0.278 0.327 -0.10
824.2 | 128 | Left Touch 33.0 324 1.148 0.432 0.496 0.09
848.8 | 251 | Left Touch 33.0 325 1.122 0.495 0.555 -0.05
Table 14.3: SAR Values (GSM 835 MHz Band - Body)
Frequency Mode Maximum -\ Measured . Measured | Reported | Power
Test allowed average Scaling _
h (r.1umber of Position Power power factor SAR(1Q) | SAR(19) Drift
MHz | Ch. | timeslots) (dBm) (dBm) (W/kg) (W/kg) (dB)
836.6 | 190 GPRS (4) Phantom 30.0 29.8 1.047 0.811 0.849 -0.12
836.6 | 190 | GPRS (4) Ground 30.0 29.8 1.047 1.19 1.246 0.09
848.8 | 251 GPRS (4) Ground 30.0 29.6 1.096 1.01 1.107 -0.11
824.2 | 128 GPRS (4) Ground 30.0 29.7 1.072 1.35 1.446 -0.13
Ground
824.2 | 128 Speech 33.0 324 1.148 0.648 0.744 -0.19
(Headset)
Note:

1. The distance between the EUT and the phantom bottom is 10mm.
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Table 14.4: SAR Values (GSM 1900 MHz Band - Head)
Frequency Maximum | Measured _ Measured | Reported | Power
, Test allowed average Scaling )
Side Position Power power factor SAR(Q) | SAR(19) Drift
MHz Ch. Ik Ik dB
(dBm) (dBm) (W/kg) (Wikg) (dB)
1880 | 661 | Left Touch 30.0 29.0 1.259 0.632 0.796 0.14
1880 | 661 | Left Tilt 30.0 29.0 1.259 0.187 0.235 0.17
1880 | 661 | Right | Touch 30.0 29.0 1.259 0.478 0.602 -0.18
1880 | 661 | Right Tilt 30.0 29.0 1.259 0.110 0.138 0.10
1909.8 | 810 | Left Touch 30.0 29.4 1.148 0.687 0.789 0.02
1850.2 | 512 | Left Touch 30.0 29.5 1.122 0.712 0.799 -0.10
Table 14.5: SAR Values (GSM 1900 MHz Band - Body)
Maximum | Measured
Frequency Mode _ Measured | Reported | Power
Test allowed average Scaling )
(number of Position Power power factor SAR(1Q) | SAR(19) Drift
MHz | Ch. | timeslots Ik Ik dB
) (dBm) (dBm) (Wikg) (W/kg) (dB)
1880 | 661 GPRS (4) Phantom 27.0 26.7 1.072 0.312 0.334 0.10
1880 | 661 GPRS (4) Ground 27.0 26.7 1.072 1.27 1.361 -0.00
1909.8 | 810 GPRS (4) Ground 27.0 25.9 1.288 1.05 1.353 -0.03
1850.2 | 512 GPRS (4) Ground 27.0 26.8 1.047 1.35 1.413 -0.16
Ground
1880 | 661 Speech 30.0 29.0 1.259 0.603 0.759 0.08
(Headset)

Note:The distance between the EUT and the phantom bottom is 10mm.
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15 SAR Measurement Variability

SAR measurement variability must be assessed for each frequency band, which is determined by
the 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 15.1: SAR Measurement Variability for Head Value (19)

Frequency Side Test Original First Repeated The
MHz | Ch. Position | SAR (W/kg) SAR (W/kg) Ratio
N/A | N/A | N/A N/A N/A N/A N/A
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Table 15.2: SAR Measurement Variability for Body Value (1g)
Frequency Mode(number Test Spacing Original First The
MHz Ch. of timeslots) | Position (mm) SAR Repeated Ratio
(W/kg) SAR (W/kg)
836.6 | 190 GPRS (4) Phantom 10 0.811 0.791 1.03
836.6 | 190 GPRS (4) Ground 10 1.19 1.2 1.01
824.2 | 128 GPRS (4) Ground 10 1.35 1.31 1.03
848.8 | 251 GPRS (4) Ground 10 1.01 0.999 1.01
1880 | 661 GPRS (4) Ground 10 1.27 1.19 1.07
1850.2 | 512 GPRS (4) Ground 10 1.36 1.35 1.01
1909.8 | 810 GPRS (4) Ground 10 1.05 1.17 1.11
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16 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 3 |07 0.7 0.2 0.2 o0
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 00
Response Time 0 R J§ 1 1 0 0 co
Integration Time 2.6 R N 1 1.5 1.5 )
RF Ambient Noise 3.0 R N 1 1.7 1.7 )
RF Ambient Reflections | 3.0 R N 1 1.7 1.7 )
Probe Positioner 1.5 |R NI 1 0.9 0.9 [
Probe Positioning 2.9 R N 1 1.7 1.7 )
Max. SAR Eval. 1.0 |R N 1 0.6 0.6 o0
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 )
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 | 043 | 1.8 1.2 o
(target)
Liquid Conductivity 2.5 N 1 0.64 0.43 1.6 1.1 co
(meas.)
Liquid Permittivity 5.0 R 3 |06 0.49 | 1.7 1.4 o)
(target)
Liquid Permittivity 2.5 N 1 0.6 0.49 | 1.5 1.2 00
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(meas.)

Combined Std +£11.2% +£10.9% 387
Uncertainty

Expanded Std +22.4% | £21.8%
Uncertainty
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Table 16.1: List of Main Instruments

No. Name Type Serial Number Calibration Date Valid Period
01 | Network analyzer N5242A MY51221755 May 21, 2013 One year
02 | Power meter NRVD 102257

03 | Power sensor NRV-Z5 100644,100241 A9 20,2012 One year
04 | Signal Generator E4438C MY49072044 May 21, 2013 One Year
05 | Amplifier NTWPA-0086010F | 12023024 No Calibration Requested

06 | Coupler 778D MY48220551 Aug 06, 2013 One year
07 | BTS E5515C MY50266468 May 21, 2013 One year
08 | E-field Probe ES3DV3 3252 Aug 5, 2013 One year
09 | DAE SPEAG DAE4 1244 Jul 9, 2013 One year
10 | Dipole Validation Kit | SPEAG D835V2 4d092 Jun 17, 2013 One year
11 | Dipole Validation Kit | SPEAG D1900V2 5d134 Jul 12, 2013 One year
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ANNEX A GRAPH RESULTS

GSM835MHz Left Cheek Middle

Date/Time: 8/8/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f= 837 MHz; 6 = 0.919 S/m; & = 40.986; p = 1000 kg/m°
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(6.10, 6.10, 6.10); Calibrated: 8/5/2013

Middle Cheek Left GSM835MHz/Area Scan (10x7x1):

Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR  (measured) = 0.509 W/kg

Middle Cheek Left GSM835MHz/Zoom Scan (5x5x7)/Cube 0:

Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 8.518 VV/m; Power Drift =-0.17 dB

Peak SAR (extrapolated) = 0.700 W/kg

SAR(1 g) = 0.481 W/kg; SAR(10 g) = 0.321 W/kg

Maximum value of SAR  (measured) = 0.516 W/kg

Wik
— 0.516

—0.419

0.322

0.225%

0.129

0.032
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GSM835MHz Left Tilt Middle

Date/Time: 8/8/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f= 837 MHz; 6 = 0.919 S/m; & = 40.986; p = 1000 kg/m°
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(6.10, 6.10, 6.10); Calibrated: 8/5/2013

Middle Tilt Left GSM835MHz/Area Scan (10x7x1):

Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR  (measured) = 0.317 W/kg

Middle Tilt Left GSM835MHz/Zoom Scan (5x5x7)/Cube 0:

Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 12.176 VV/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 0.399 W/kg

SAR(1 g) = 0.305 W/kg; SAR(10 g) = 0.220 W/kg

Maximum value of SAR  (measured) = 0.323 W/kg

Wikg
—0.323

— 0.266

0.208

0.150

0.093

0.03%
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GSM835MHz Right Cheek Middle

Date/Time: 8/8/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f= 837 MHz; 6 = 0.919 S/m; & = 40.986; 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(6.10, 6.10, 6.10); Calibrated: 8/5/2013

Middle Cheek Right GSM835MHz/Area Scan (10x7x1):

Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR  (measured) = 0.454 W/kg

Middle Cheek Right GSM835MHz/Zoom Scan (5x5x7)/Cube 0:

Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 7.778 VV/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.592 W/kg

SAR(1 g) = 0.462 W/kg; SAR(10 g) = 0.317 W/kg

Maximum value of SAR  (measured) = 0.454 W/kg

Wikg
— 0.454

—0.370

0.286

0.202

0.119

0.035
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GSM835MHz Right Tilt Middle

Date/Time: 8/8/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f= 837 MHz; 6 = 0.919 S/m; & = 40.986; 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(6.10, 6.10, 6.10); Calibrated: 8/5/2013

Middle Tilt Right GSM835MHz/Area Scan (10x7x1):

Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR  (measured) = 0.286 W/kg

Middle Tilt Right GSM835MHz/Zoom Scan (5x5x7)/Cube O0:

Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 11.087 VV/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 0.356 W/kg

SAR(1 g) = 0.278 W/kg; SAR(10 g) = 0.202 W/kg

Maximum value of SAR  (measured) = 0.293 W/kg

Wikg
—0.293

—0.240

0.187

0.135

0.082

0.029
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GSM835MHz Left Cheek Low

Date/Time: 8/8/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used (interpolated): = 824.2 MHz; 6 = 0.91 S/m; &, =41.32; p = 1000
kg/m?

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(6.10, 6.10, 6.10); Calibrated: 8/5/2013

Low Cheek Left GSM835MHz/Area Scan (10x7x1):

Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR  (measured) = 0.475 W/kg

Low Cheek Left GSM835MHz/Zoom Scan (5x5x7)/Cube 0:

Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.169 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 0.619 W/kg

SAR(1 g) = 0.432 W/kg; SAR(10 g) = 0.293 W/kg

Maximum value of SAR  (measured) = 0.458 W/kg

Wikg
— 0.458

—0.372

0.286

0.201

0.115

0.029
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSMB835MHz Left Cheek High

Date/Time: 8/8/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f= 849 MHz; 6 = 0.929 S/m; & = 40.788; 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(6.10, 6.10, 6.10); Calibrated: 8/5/2013

High Cheek Left GSM835MHz/Area Scan (10x7x1):

Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR  (measured) = 0.541 W/kg

High Cheek Left GSM835MHz/Zoom Scan (5x5x7)/Cube 0:

Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.312 VV/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.722 W/kg

SAR(1 g) = 0.495 W/kg; SAR(10 g) = 0.328 W/kg

Maximum value of SAR  (measured) = 0.528 W/kg

Wikg
— 0.528

—0.428

0.329

0.230

0.130

0.031
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSM 850MHz GPRS 4TS Body Toward Phantom Middle

Date/Time: 8/8/2013

Electronics: DAE4 Sn1244

Medium: Body 835MHz

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

Communication System:GSM 835MHz GPRS 4TS; Frequency: 836.6 MHz; Duty Cycle:
1:2

Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

Middle Toward Phantom GPRS 4TS 850MHz/Area Scan (9x15x1):
Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 0.864 W/kg

Middle Toward Phantom GPRS 4TS 850MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 28.013 VV/m; Power Drift =-0.12 dB

Peak SAR (extrapolated) = 1.05 W/kg

SAR(1 g) = 0.811 W/kg; SAR(10 g) = 0.583 W/kg

Maximum value of SAR  (measured) = 0.855 W/kg

Wikg
— 0.855

—0.704

0.553

0.402

0.251

0.100
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSM 850MHz GPRS 4TS Body Toward Phantom Middle 2

Date/Time: 8/8/2013

Electronics: DAE4 Sn1244

Medium: Body 835MHz

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

Communication System:GSM 835MHz GPRS 4TS; Frequency: 836.6 MHz; Duty Cycle:
1:2

Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

Middle Toward Phantom GPRS 4TS 850MHz 2/Area Scan (9x15x1):
Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 0.827 W/kg

Middle Toward Phantom GPRS 4TS 850MHz 2/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 27.752 VV/m; Power Drift = -0.42 dB

Peak SAR (extrapolated) = 1.02 W/kg

SAR(1 g) = 0.791 W/kg; SAR(10 g) = 0.567 W/kg

Maximum value of SAR  (measured) = 0.837 W/kg

Wikg
— 0.837

— 0.686

0.535

0.385

0.234

0.083
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSM 850MHz GPRS 4TS Body Toward Ground Middle

Date/Time: 8/8/2013

Electronics: DAE4 Sn1244

Medium: Body 835MHz

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

Communication System:GSM 835MHz GPRS 4TS; Frequency: 836.6 MHz; Duty Cycle:
1:2

Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

Middle Toward Ground GPRS 4TS 850MHz/Area Scan (9x15x1):

Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 1.24 W/kg

Middle Toward Ground GPRS 4TS 850MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 33.593 VV/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 1.48 W/kg

SAR(1 g) = 1.19 W/kg; SAR(10 g) = 0.855 W/kg

Maximum value of SAR  (measured) = 1.26 W/kg

Wikg
— 1.262

—1.036

0.809

0.582

0.355

0.129
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSM 850MHz GPRS 4TS Body Toward Ground Middle 2

Date/Time: 8/8/2013

Electronics: DAE4 Sn1244

Medium: Body 835MHz

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

Communication System:GSM 835MHz GPRS 4TS; Frequency: 836.6 MHz; Duty Cycle:
1:2

Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

Middle Toward Ground GPRS 4TS 850MHz 2/Area Scan (9x15x1):
Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 1.26 W/kg

Middle Toward Ground GPRS 4TS 850MHz 2/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 32.567 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 1.60 W/kg

SAR(1 g) = 1.2 W/kg; SAR(10 g) = 0.859 W/kg

Maximum value of SAR  (measured) = 1.27 W/kg

Wikg
—1.270

—1.040

0.811

0.581

0.352

0122
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSM 850MHz GPRS 4TS Body Toward Ground Low

Date/Time: 8/8/2013

Electronics: DAE4 Sn1244

Medium: Body 835MHz

Medium parameters used (interpolated): = 824.2 MHz; 6 = 0.993 S/m; & = 55.149; p = 1000
kg/m?

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System:GSM 835MHz GPRS 4TS; Frequency: 824.2 MHz; Duty Cycle:
1:2

Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

Low Toward Ground GPRS 4TS 850MHz/Area Scan (9x15x1):

Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 1.44 W/kg

Low Toward Ground GPRS 4TS 850MHz/Zoom Scan (5x5x7)/Cube 0:

Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 36.571 VV/m; Power Drift =-0.13 dB

Peak SAR (extrapolated) = 1.71 W/kg

SAR(1 g) = 1.35 W/Kkg; SAR(10 g) = 0.975 W/kg

Maximum value of SAR  (measured) = 1.43 W/kg

Wikg
— 1.429

—1.173

0.917

0.661

0.405

0.149
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSM 850MHz GPRS 4TS Body Toward Ground Low 2

Date/Time: 8/8/2013

Electronics: DAE4 Sn1244

Medium: Body 835MHz

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

Communication System: GSM 835MHz GPRS 4TS; Frequency: 824.2 MHz; Duty Cycle: 1:2
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

Low Toward Ground GPRS 4TS 850MHz/Area Scan (9x15x1):

Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (measured) = 1.40 W/kg

Low Toward Ground GPRS 4TS 850MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 38.072 VV/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 1.66 W/kg

SAR(1 g) = 1.31 W/kg; SAR(10 g) = 0.978 W/kg

Maximum value of SAR (measured) = 1.39 W/kg

Wikg
—1.385

= 1.127

0.868

0.610

0.351

0.093
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSM 850MHz GPRS 4TS Body Toward Ground High

Date/Time: 8/8/2013

Electronics: DAE4 Sn1244

Medium: Body 835MHz

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

Communication System:GSM 835MHz GPRS 4TS; Frequency: 848.8 MHz; Duty Cycle:
1:2

Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

High Toward Ground GPRS 4TS 850MHz/Area Scan (9x15x1):

Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 1.05 W/kg

High Toward Ground GPRS 4TS 850MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 30.631 VV/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 1.30 W/kg

SAR(1 g) = 1.01 W/kg; SAR(10 g) = 0.775 W/kg

Maximum value of SAR  (measured) = 1.33 W/kg

Wikg
— 0.687

—0.564

0.440

0.317

0.194

0.070 X‘T
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSM 850MHz GPRS 4TS Body Toward Ground High 2

Date/Time: 8/8/2013

Electronics: DAE4 Sn1244

Medium: Body 835MHz

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

Communication System:GSM 835MHz GPRS 4TS; Frequency: 848.8 MHz; Duty Cycle:
1:2

Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

High Toward Ground GPRS 4TS 850MHz 2/Area Scan (9x15x1):

Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 1.05 W/kg

High Toward Ground GPRS 4TS 850MHz 2/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 31.156 VV/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 1.33 W/kg

SAR(1 g) = 0.999 W/kg; SAR(10 g) = 0.712 W/kg

Maximum value of SAR  (measured) = 1.06 W/kg

Wikg
— 1.056

—0.864

0.672

0.481

0.289

0.097
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSM850MHz With Headset Body Toward Ground Low

Date/Time: 8/8/2013

Electronics: DAE4 Sn1244

Medium: Body 835MHz

Medium parameters used (interpolated): = 824.2 MHz; 6 = 0.993 S/m; & = 55.149; p = 1000
kg/m?

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(6.14, 6.14, 6.14); Calibrated: 8/5/2013

Low Toward Ground GSM850MHz With Headset/Area Scan (9x15x1):
Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 0.704 W/kg

Low Toward Ground GSM850MHz With Headset/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 25.297 VV/m; Power Drift = -0.29 dB

Peak SAR (extrapolated) = 0.832 W/kg

SAR(1 g) = 0.648 W/kg; SAR(10 g) = 0.465 W/kg

Maximum value of SAR  (measured) = 0.687 W/kg

Wikg
— 0.687

—0.564

0.440

0.317

0.194

0.070
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSM1900MHz Left Cheek Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.379 S/m; & = 39.867; 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(5.24, 5.24, 5.24); Calibrated: 8/5/2013

Middle Cheek Left GSM1900MHz/Area Scan (12x7x1):

Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR  (measured) = 0.677 W/kg

Middle Cheek Left GSM1900MHz/Zoom Scan (5x5x7)/Cube 0:

Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 5.410 VV/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.987 W/kg

SAR(1 g) = 0.632 W/kg; SAR(10 g) = 0.373 W/kg

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

Wikg
— 0.683

— 0.548

0.413

0.278

0.143

0.00833
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GSM1900MHz Left Tilt Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.379 S/m; & = 39.867; 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(5.24, 5.24, 5.24); Calibrated: 8/5/2013

Middle Tilt Left GSM1900MHz/Area Scan (12x7x1):

Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR  (measured) = 0.196 W/kg

Middle Tilt Left GSM1900MHz/Zoom Scan (5x5x7)/Cube 0:

Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.346 VV/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.312 W/kg

SAR(1 g) = 0.187 W/kg; SAR(10 g) = 0.102 W/kg

Maximum value of SAR  (measured) = 0.207 W/kg

Wikg
— 0.207

— 0.166

0.125%

0.084

0.043

0.00172
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSM1900MHz Right Cheek Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.379 S/m; & = 39.867; 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(5.24, 5.24, 5.24); Calibrated: 8/5/2013

Middle Cheek Right GSM1900MHz/Area Scan (12x7x1):

Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR  (measured) = 0.483 W/kg

Middle Cheek Right GSM1900MHz/Zoom Scan (5x5x7)/Cube 0:

Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 4.753 VV/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 0.672 W/kg

SAR(1 g) = 0.478 W/kg; SAR(10 g) = 0.299 W/kg

Maximum value of SAR  (measured) = 0.516 W/kg

Wikg
— 0.516

—0.415

0.315

0.214

0.113

0.012
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSM1900MHz Right Tilt Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.379 S/m; & = 39.867; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(5.24, 5.24, 5.24); Calibrated: 8/5/2013

Middle Tilt Right GSM1900MHz/Area Scan (12x7x1):

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 = 6.997 VV/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 0.180 W/kg

SAR(1 g) = 0.110 W/kg; SAR(10 g) = 0.062 W/kg

Maximum value of SAR  (measured) = 0.121 W/kg

Wikg
—0.121

— 0.097

0.073

0.049

0.025

0.00116
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSM1900MHz Left Cheek Low

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used (interpolated): = 1850.2 MHz; 6 = 1.372 S/m; &, =40.172; p =
1000 kg/m®

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(5.24, 5.24, 5.24); Calibrated: 8/5/2013

Low Cheek Left GSM1900MHz/Area Scan (12x7x1):

Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR  (measured) = 0.697 W/kg

Low Cheek Left GSM1900MHz/Zoom Scan (5x5x7)/Cube 0:

Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 7.287 VV/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 1.12 W/kg

SAR(1 g) =0.712 W/kg; SAR(10 g) = 0.417 W/kg

Maximum value of SAR  (measured) = 0.771 W/kg

Wikg
—0.771

—0.619

0.466

0.314

0.161

0.00846
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSM1900MHz Left Cheek High

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1910 MHz; 6 = 1.393 S/m; & = 39.622; 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(5.24, 5.24, 5.24); Calibrated: 8/5/2013

High Cheek Left GSM1900MHz/Area Scan (12x7x1):

Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR  (measured) = 0.663 W/kg

High Cheek Left GSM1900MHz/Zoom Scan (5x5x7)/Cube 0:

Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 6.775 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.07 W/kg

SAR(1 g) = 0.687 W/kg; SAR(10 g) = 0.405 W/kg

Maximum value of SAR  (measured) = 0.743 W/kg

Wikg
— 0.743

— 0.596

0.448

0.301

0.154

0.00668
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSM 1900MHz GPRS 4TS Body Toward Phantom Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.504 S/m; & = 53.319; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 1900MHz GPRS 4TS; Frequency: 1880 MHz; Duty Cycle:
1:2

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

Middle Toward Phantom GPRS 4TS 1900MHz/Area Scan (9x15x1):
Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 0.329 W/kg

Middle Toward Phantom GPRS 4TS 1900MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 6.886 VV/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 0.511 W/kg

SAR(1 g) = 0.316 W/kg; SAR(10 g) = 0.189 W/kg

Maximum value of SAR  (measured) = 0.343 W/kg

Wikg
— 0.343

—0.277

0.210

0.143

0.076

0.00971
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSM 1900MHz GPRS 4TS Body Toward Ground Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.504 S/m; & = 53.319; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 1900MHz GPRS 4TS; Frequency: 1880 MHz; Duty Cycle:
1:2

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

Middle Toward Ground GPRS 4TS 1900MHz/Area Scan (9x15x1):

Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 1.44 W/kg

Middle Toward Ground GPRS 4TS 1900MHz/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 8.747 VV/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 2.41 W/kg

SAR(1 g) =1.27 W/kg; SAR(10 g) = 0.632 W/kg

Maximum value of SAR  (measured) = 1.42 W/kg

Wikg
—1.417

—1.137

0.857

0.577

0.297

0.016
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EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

GSM 1900MHz GPRS 4TS Body Toward Ground Middle 2

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.504 S/m; & = 53.319; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 1900MHz GPRS 4TS; Frequency: 1880 MHz; Duty Cycle:
1:2

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

Middle Toward Ground GPRS 4TS 1900MHz 2/Area Scan (9x15x1):
Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 1.35 W/kg

Middle Toward Ground GPRS 4TS 1900MHz 2/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.338 VV/m; Power Drift = -0.42 dB

Peak SAR (extrapolated) = 2.22 W/kg

SAR(1 g) = 1.19 W/kg; SAR(10 g) = 0.598 W/kg

Maximum value of SAR  (measured) = 1.33 W/kg

Wikg
—1.333

—1.070

0.806

0.543

0.279

0.015%
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GSM 1900MHz GPRS 4TS Body Toward Ground Low

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used (interpolated): = 1850.2 MHz; 6 = 1.475 S/m; g, = 53.44; p = 1000
kg/m?

Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 1900MHz GPRS 4TS; Frequency: 1850.2 MHz; Duty Cycle:
1:2

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

Low Toward Ground GPRS 4TS 1900MHz/Area Scan (9x15x1):

Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 1.41 W/kg

Low Toward Ground GPRS 4TS 1900MHz/Zoom Scan (5x5x7)/Cube 0:

Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.382 VV/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 2.58 W/kg

SAR(1 g) = 1.35 W/Kkg; SAR(10 g) = 0.677 W/kg

Maximum value of SAR  (measured) = 1.50 W/kg

Wikg
— 1.503

—1.206

0.909

0.613

0.316

0.019
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GSM 1900MHz GPRS 4TS Body Toward Ground Low 2

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used (interpolated): f = 1850.2 MHz; ¢ = 1.475 S/m; &, = 53.44; p = 1000
kg/m?

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: GSM 1900MHz GPRS 4TS; Frequency: 1850.2 MHz; Duty Cycle:
1:2

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

Low Toward Ground GPRS 4TS 1900MHz 2/Area Scan (9x15x1):

Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 1.41 W/kg

Low Toward Ground GPRS 4TS 1900MHz 2/Zoom Scan (5x5x7)/Cube 0:

Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.192 VV/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 2.61 W/kg

SAR(1 g) = 1.36 W/kg; SAR(10 g) = 0.681 W/kg

Maximum value of SAR  (measured) = 1.53 W/kg

Wikg
— 1.526

—1.224

0.923

0.622

0.320

0.019
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GSM 1900MHz GPRS 4TS Body Toward Ground High

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

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

Communication System: GSM 1900MHz GPRS 4TS; Frequency: 1909.8 MHz; Duty Cycle:
1:2

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

High Toward Ground GPRS 4TS 1900MHz/Area Scan (9x15x1):

Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 1.11 W/kg

High Toward Ground GPRS 4TS 1900MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 8.096 VV/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 2.02 W/kg

SAR(1 g) = 1.05 W/kg; SAR(10 g) = 0.528 W/kg

Maximum value of SAR  (measured) = 1.18 W/kg

Wikg
—1.181

— 0.948

0.714

0.480

0.247

0.013
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GSM 1900MHz GPRS 4TS Body Toward Ground High 2

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

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

Communication System: GSM 1900MHz GPRS 4TS; Frequency: 1909.8 MHz; Duty Cycle:
1:2

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

High Toward Ground GPRS 4TS 1900MHz 2/Area Scan (9x15x1):

Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 1.34 W/kg

High Toward Ground GPRS 4TS 1900MHz 2/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.174 VV/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 2.22 W/kg

SAR(1 g) =1.17 W/kg; SAR(10 g) = 0.586 W/kg

Maximum value of SAR  (measured) = 1.32 W/kg

Wikg
—1.315

—1.055

0.795%

0.536

0.276

0.016
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GSM1900MHz With Headset Body Toward Ground Low

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used (interpolated): = 1850.2 MHz; 6 = 1.475 S/m; g, = 53.44; p = 1000
kg/m?

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(5.03, 5.03, 5.03); Calibrated: 8/5/2013

Low Toward Ground GSM1900MHz With Headset/Area Scan (9x15x1):
Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 0.597 W/kg

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

Reference Value = 7.109 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 1.11 W/kg

SAR(1 g) = 0.603 W/kg; SAR(10 g) = 0.309 W/kg

Maximum value of SAR  (measured) = 0.678 W/kg

Wikg
— 0.678

—0.544

0.410

0.277

0.143

0.00887
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ANNEX B SYSTEM VALIDATION RESULTS

835MHz-Head

Date/Time: 8/8/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f = 835 MHz; o = 0.917 mho/m; er = 41.04; 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(6.10, 6.10, 6.10)

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

m¥/fg
— 3.254

— 2.650

2.046

1.442

0.838

0.235
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835MHz-Body

Date/Time: 8/8/2013

Electronics: DAE4 Sn1244

Medium: Body 850 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(6.14, 6.14, 6.14)

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

myy¥/g
— 3.302

—1 2.708

2.114

1.520

0.926

0.332
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1900MHz-Head

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1900 MHz; ¢ = 1.385 mho/m; er = 39.64; 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(5.24, 5.24, 5.24)

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

m¥ g
— 13.479

—10.624

8.168

5.513

2.857

0.202
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1900MHz-Body

Date/Time: 8/9/2013

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(5.03, 5.03, 5.03)

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

miy¥lg
— 14.687

— 11.613

8.939

6.065

31N

0.317
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ANNEX C SAR Measurement Setup

C.1 Measurement Set-up

The DASY5 system for performing compliance tests is illustrated above graphically. This system

consists of the following items:

Picture C.1 SAR Lab Test Measurement Set-up

A standard high precision 6-axis robot (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
Frequency 2.0GHz — 3.0GHz(EX3DV4)
Range: 700MHz — 2.0GHz(ES3DV3)
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=|E|_'G
P

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:

» 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)

V V V V

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 I/O interface are contained on the DASY I/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
part of the Mounting Device in place of the phone positioner. The extension is fully compatible with
the Twin-SAM and ELI phantoms.
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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

Page 74 of 112



EI_ East China Institute of Telecommunications EC|T-2013-0104-FCC-SAR

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 Line Center Line
w/2, _ w2 |.w,/2
| —™ Horizontal s}
' Line : !
1
,’/Hori/zontal / \
] Line A Acoustic
Output
Acoustic Bottomof wmu
Output Handset B
Bottom of
/ Handset
A 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

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.

S
- <
Oq Ugy,
L e )
) N
Yot o
Yy, Ay,

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

Picture D.6 DSY5 system Set-up

Note:
The photos of test sample and test positions show in additional document.
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ANNEX E Equivalent Media Recipes

The liquid used for the frequency range of 800-3000 MHz consisted of water, sugar, salt, preventol,
glycol monobutyl and Cellulose. The liquid has been previously proven to be suited for worst-case.
The Table E.1 shows the detail solution. It's satisfying the latest tissue dielectric parameters
requirements proposed by the IEEE 1528 and IEC 62209.

Table E.1: Composition of the Tissue Equivalent Matter

Frequency (MHz) 835 835 1900 1900 Body
Head Body Head
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
Dielectric Parameters €=41.5 €=55.2 €=40.0 €=53.3
Target Value 0=0.90 0=0.97 0=1.40 0=1.52
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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.

ECIT-2013-0104-FCC-SAR

Table F.1: System Validation

System Probe . Validation Frequency
Liquid name i Status (OK or Not)
No. SN. date point
3252 Head 835MHz Jan 18,2013 835MHz OK
3252 Head 1900MHz Jan 18,2013 1900MHz OK
3252 Body 835MHz Jan 21,2013 835MHz OK
3252 Body 1900MHz Jan 22,2013 1900MHz 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

‘ m Calsboemtian sih ;ﬂi{’%
CALIBRATION LABDEATORY Mﬁ .._,E
. Aéd: o5 Humyummbei Rood, Heidien Districe. Beijing, 100191 Chisa ‘%’?’E\H\‘\?

Tel: +86- 1062163 12070 Fax +8h- 106210863 32504 wle)
E-muil; Infeiisneie.con [itre v gmigity som

Clignt . <A

i
T CHAS L0442

Object

Calibration Procedurels)

| Calibration date:

Thes calibration Certificate decwments the traceability to national standards, which realize the physical unils of
measuremens(S). The measuremants and the uncarainibes with confidence probabdlity are givan on the fallewsng
papas and are part of tha cartificate.

All canpratiens nave Deen conaucted in Me ciosed wmboratary Taclily: ervirenment lemperameezen and |
humidity=T0%.

Galibratan Equipment used (MATE cnitical for calibration)

Frimary Standards IDw Cal Dale|Calbrated by, Cerificate No.) Seheduled Callbratan
Documenting
Process Calibrales 753 | 1071018 O=July=-13 (TMC, Ma: W1 3-040) July-14
Mame Functan Sagnature
' | Calibrated by: . b e RS R
Reviewsd by
Approved by:

laswed: July 24, 2013
This calilbraon cerificate shall not be raproduced except in full without witten spprovel of the laboratoty.
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Glossary:
DAE data acquistion electronics
Connector angle information used in DASY system to align probe sensor X

to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« OO Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of tha
volimeter in the respective range,

« Connecior angfe: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required,

« The report provide only calibration results for DAE, it does not contain other
performance test results

Certificane Mo: JZ13-2-2040 Page T af 3
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VAR, | CALBRATION LABORATORY

Aedid: Wap. 52 Hugysenbei Hond, Haidian Disirict, Be

i, KRN L ens

Tl +Re-I0-G2 G5 1- e Fan: +Bi=10=0211 LA
E-rmail: lafo uemeile g v, e L G
OC Voltage Measurement
AD - Correerter Rasalution nigming
High Range ILEE = BlpW, Tull range = <100...+300 mv
Lz Mg IL3E = alnV full range = SR )
D 5Y measurament paramaters: Auto Zamm Time: 3 see, Measuring lime: 3 sec
Calibration Facion X ki z
Ilegh Rangs 03807 £ 0. 13% (R=2} | 403.833 £ 4. 19% {k=2} | 404 584 & 0 18% (k=2)
Low Range 98600 £ 0.7% (k=) | 3.88871 £ 0.7% (k=2) | £.01324 4 0.7% (k=2)
Conmector Angle
[ [
| Cannector Angle ta be used in DAY system | FT. ]
Certificate o 171 3-2-20u4) Page 3of 3
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Coject

Calibeation Procedure|s)

Calibranon date

This calibestion Cartificate documents the traceabiity 1o nabonal standards, which realze the physical units of
measurements(Sl). The measurements and the uncertanties with confidence probabdity are given on the foliowing
pages and are part of the certificate.

All calipratons have been concuctad in the ciosed laborstory faciity emvronment temperature22+3)°C and

humiditye TO%
| Caloration Equipmant used (MATE critical for calibeation)
Prenary Siandande D¥ Cal Date(Caibrated by, Certificate No ) Schaduled Cadibration
Power Meter  NRP2 101919 U1-Juk-13 {TMC, No.JW13-044) Jun-14
Power sensor NRP-291 | 101547 01-Jui-13 {TMC, No.JW13-044) Jun-14
Power sensor  NRP-Z81 | 101548 09-Jul-13 {TMC, No.JW13-044) Jun-14
Raferenca 100BAttenuator | BT0S20 12-Dec-12(TMC No JZ12-867) Dec-14
ReferancazOcBAttenuator | BT0267 12-Dec-12(TMC No.JZ212-868) Doc-14
Reference Probe EX3DV4 | SN 3348 20-Dec-12{SPEAGNo EX3-3846_Dec12) Dec-13
DAE4 SN 77T 22.Feb-13 (SPEAG DAE4-777_Feb13)  Fed-14
Secondary Standards Dz Ca# Date|Calibrated by, Cartificate No.) Scheduled Casbration
SgralGeneralorMGIT00A | 6201052605  01-Jul-13 (TMC, No.JW13-045) Jun-14
Network Analyzer ESO71C | MY45110673 15-Feb-13 {TMC, No JZ13-761) Feb.14
Calibrated by
Reviewed by:
Approved by

Issued. August 7, 2013
This calibration certificate shail not be reproduced except in full withowt writlen approval of the laboratory.
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Add Mo 52 Heagpeanbes B, Haidim Disrici, Baijing. 100191, China

Lk A8 F- N6 MG 5 -0 Fore: =8 00602 306 2 5-7 504
E-ra|: |ri-damclie.eom Ho s wewre Ml e, Do
Glossary:
TSL fissue simulating lquid
MCGRMy.z sensitivity in free spaca
ConvF sengtivity m TSL f NORMx vz
OCP dinde comprassian point
GF crest factor (1iduly_cycle) of the RF sigral
aBCD miadulatien dependent linearization paramelers

Polanzabon © @ rotation arpund probe axis
Paolanzation & A ratation around an axes that & in the plane nommal 1o probe axe (8t messuramant center), |
B=0 i vman vl poodag asis

Calibration is Performed According to the Following Standards:

g} IEEE Ztd 1528-2003, “IEEE Recommended Practice far Delermining the Peak Spatial-Aversged
Specific Absorpiion Rete (5AR) in the Human Head from Wireess Communicalions Devices
Measwement Techniques”, Dacamber 2003

B} IEC §2208-1, *Procedurs fo maasurs tha Spacific Ahenmphion Rate (54R) fir hand-hekd desdnss nse
in chase praximity to the ear (frequency range of 300MHz to AGHz)", February 2008

Mathods Applied and Interpretation of Parameters:

o NORMy yz Assessed for E-field polarization 8=0 (f<500MHz in TEM-call; >~ 1800MHz: waveguide).

NORMx vz are only infermeadisie values, e the uncerdainties of NORMxyz doss nod effect the

£ fiald uncertainty inside TSL (ze2 below ConvF,

o NORM{TIr gz = NORMe ¥ z* froquancy_responss (Bee Freguency Response Charl). This
nearization & implemented in DASY4 soffwara versions labar than 4.2. The uncertainty of the
Irequency respanse is ncluded in the siated wncertainty of ConvF,

» DCPx 2z DCF are numesical ingarization paramelers assessed based on the data of power sweep
{no unceartainty reguired). DCP does not depand on fraquency nor miedia,

= PAR: PAR is the Peak to Averape Ratio that ks not calibrated but determined based on ihe signal
charactenstics.

®  AxpE Bepr CxpaVRx ez A B.C are numanical Inesnzabon paramaters assessad based on the
dala of power sweep for specific modulation signal. The parameders do not depend on freguancy nor
media. Vi i the maximum calibration range expressed in RMS valtage across the diode

= Convt and Boundary Effect Parameters: Assessed in Nlal phanborn wsing E-feld (or Temperaiune
Transfer Standard for f<B00MHz) and inside waveguide using analytical field distributions based an
power measurements for f =800MHz. Tha same setups are used for assessment of the parameters
applied for baundary compensation (alpha, dapth) of which typical uncertainty valwed are gven.
These parametens she usad in DAEY4 saftware fo improve proba accuracy close bo the boundary.
Thia sensitivity in TSL comesponds to MORM y2* Con wheseby ihe uncertainly correspands to
that given for ConvF. A freguency dependent ComeF s used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+1000Hz.

s Sphescal isstropy (30 devielion from sofoey): in 6 fald of low gradieris realzed wsing & flat
phaniom exposed by & patch anbenna

*  Sensor Offssl The sensoer offsel cormesponds to the offset of virtual measuremant center from tha
prabe tip (on probe axis). Mo tolerance reguired

»  Comnecfor Angie: The engle s assessed using the infofmation gained by dabermining the NORMx
[ ner uncestainty raquinad).

Certrficate Mo: 113230432 Page 2 af 11
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Ldd: Mo 5l Hesysanbe Hoad, Haidio DHericl, Bellimg. 1THIL%]. Ching
Ik 8011002 MG 1 5-207% Fia! 86 1062204337504
L-mral: It moileoom TR  TR Tt 1]

Probe ES3DV3

SN: 3252

Calibrated; August 5, 2013
Calibrated for DASY/EASY Systems

Male. nan-campatible wigh DASY 3 systeml)

Certificate Mot 11 3-2-204 7 Fage 3 of 11
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DASY — Parameters of Probe: ES3DV3 - SN: 3252

Basic Calibration Parameters

| Sensor X | Sensor ¥ [ SansorZ [ Une (k=3) |
 Morm{uviiimY ¢ | 129 1.34 1.32 +10.8%
OCP{mV)® 1034 1048 102.4

Modulation Calibration Parameters

[up | communication A B [e D VR Une®
Byuiven Marmws | L] diph | df | mW | (k=2
[} CW X 0.0 0.0 1.0 0.00 207.8 +3.3%
¥ |00 |00 (10 208.7
z |00 0.0 1.0 JEE

The reporied uncerainty of measurement ie stated as the standard uncertainty of
Megsurerment mulbiplied by the cowerage factor k=2, which for a8 normal destribution
Comesponds 1o & coverage probability of approxmately 955,

* The uncarainties of Morm X, ¥, Z da not alact the E%field uncerainty inside TSL (see Page % and Page &)
¥ Mumerical inganization parameser; uncariainty nat required

Umlm!ﬂ 15 datarmined usng the mas deviaion fom linear response applying rectangular distibubion
and i axpressad for the square of the feld value

Cerifieme Mo 113-2-2042 Page4 of 11
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DASY — Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHz]" Hi;"m:":w ) c“"":;l"r::'t” ConvE X | ConvEY | ComvEZ | Alpha '::TJ‘ ["::‘2;
E50 41,5 082 6,10 £.10 B0 | D27 [188 | +12% |
800 41.5 0.67 | 618 619 619 |03 (179 | +12%

1750 | 400 137 | 556 5.53 556|037 | 187 | £12% |
1900 | 400 1.40 | 524 524 | 524|043 182 | +12%

" Frequency valdity of +100MMHz only applies for DASY wd 4 and higher (Page 2), else it is resincted o $50MHz. The
urcertainky is the RSS af ConvF uncerainty af calbration frequency and the uncertainty far the indicabed frequency band.
" A frequency below 3 GHz, the walldity of fisswe parameters (o and o can be refaxed o +10% # quid compensatian
fremaila B applead 10 massured SAR values. &t fequencies ahoue 3 GHT, the validity of tiesoe parametens (rand o) is
ragincied 1o £3%. The uncerginty is the RSS of the ConwF urcartsnty for indicaled [arged lissue paramesars.

Cerificate Ma: 11 522042 Page 5af 11
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DASY - Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Body Tissue Simulating Media

 MHz)" Fﬂ'x;?, c““r;:;'?’ ConvF X | ConvE Y | ConvF 2 Alpha | T:::: :J;:
[T 852 0.89 6.14 E.14 614 | 040 |168 | £12%
500 EED 1.05 811 611 611 039 160 | +12% |
1750 534 148 520 520 520 | 043 184 | £12%

1300 533 152 5.03 E.03 603 | 046 185 | £12% |

“ Frequency validty of £100MHZ only applies for DASY w44 and highes (Paga 2), sie & reslriciad ta +S0MHE. The
uncamainty @ ihe RSS5 of Comd uncananty &1 calibration requency and the uncartainty for the indicated frequency band
" & raquancy bakow 3 GHE. the waldly of lissue parametans (¢ and a) can be relaed ta £10% if liquid compensation
farmruita & applise I e e SAR walues Al frequencies ahour 5 GH, the walidity of fissoe paametars (e and o) s
resincied 1o #5%. The uncertainty is the RRSS of the Come® uncertainty for indicated target tissue paramesars.

Cemifiene Mo J13-2-2042 Page s of 11
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

1.0 - @57 g veob e s s iy

0.9

Frequency responde (normallzed)
]
|
+

0.5 Ll —— i
o 500 1050 1500 2000 2500 30040
[ = e
f [MHz
TEM (MHz] 2

Uncertainty of Frequency Response of E-field: £7.5% (k=2)

Certificaie Mo 113-2-2042 Fage 7of 11
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AL NoS2 Husrssnbel Read, Haadiae District, Beijing, 100191, Chena
Tel +86-10-62304633- 2009 Faoe: =R6-10-60 3046132504
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Receiving Pattern (®), 8=0°

=600 MHz, TEM f=1800 MHz, R22

18
0s
g_:u-—».wm.m”‘“ w  Gammy
-
<4
L L v M T T L2 .
00 "we £ o ° 2 e
B P LS .| e
e+ 100MHZ . B0OMHz - 1800MMz T - 2500MHz]
Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
Certilicate Noc J13-2-2042 Pagesof 1
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In Lotatoratonr with
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Adkd: No 52 Huayuanbel Rosd Haidan Ditricy, Depng, 100191, Chirs

Tal; +86-104234A3 5- 2019
L-zait: lafo siemcitg com

Input Signal{uV]

Faxc: +B&-FO2T0M03 52504
Hitpeiwww smicie som

Dynamic Range f(SAR}¢aq)
(TEM cell, f = 900 MHz)

P - .“H—-Q—Q&«‘-'—.;..‘._;:‘

19" 4
.
10 3
w' 2 St pasies .(
g
et
e
.. P
=
Ci ] : | : i
- at - : - —
10° 10 10 10 10
SARjmWicm’]

Sl aat compensates —@- comg

A Rt s S Y o
-

Certificate Noc J13.2.2042
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oo compenaas e —

Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment

=900 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)

I Aen

D 400 44 A 0 0N 0w O

Unoedan;ty of Spherical Isotropy Auossmom 12 8% (K=2)

Cemificate Noc J13.2.2042 Page 10 0of 11
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DASY - Parameters of Probe: ES3DV3 - SN: 3252

Other Probe Parameters
Sensor Arrangement Triamgular
Cannactor Angle (7} _ 138.3
Mechanical Surface Detection Mode i . enakbled
. Optical Surface Detection Mode ' disable
Probe Owverall Length I 33Tmem
Probe Body Diameter 1thn.m
Tip Length 1omm
Tip Dlameter 4mm
. Probe Tip to Sensor X Calibration Paint Zmm
Probe Tip to Sensor Y Calibration Point Imm |
Probe Tip to Sensor Z Calibration Point Zmm
| Recommended Measurement Distance from Surface dmm

Ceriificate Mo: 113-2-20H2 Page 11 of 1
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ANNEX H Dipole Calibration Certificate

Calibration Laboratory of P B K
Schmid & Partner — g Servioe suisse &' étalcnmage

Engineering AG _b 3 Sorvizio svizzero di taeutura
Zeughausatraase 43, 3004 Zurich, Switznrisnd v S Swax Catbration Service
Accrodited by the Swis Accmatiation Senice {SAS| Accreditation Ne.: SCS 108

The Swiss Apcreditation Service i ane of the signatories to the EA
Multilmterwt Agreement for the recognition of caleution certificatos

Cliemt  Auden Centificate No: DB3ISV2-4d092_Jun13
CALIBRATION CERTIFICATE |
Oeject DE3SV2 - SN: 40082 |
CAHRAION PrOcecusms) QA CAL-05.49

Galibration procadure for dipele validation kits above 700 MHz

Caltiwion datw June 17, 2013

Tria caforation cortitoalo documents thi ¥ Yo naticnal , Which naal e 1he physical i of magsur 50,
TN:nmwmbmdmeuncnmhs-'mowlnmmaommlyngwnunmompmmmwmnwﬂw:.

Al cwtirations bave beon condumed in the Coses kb y faciny: 122 = 3PC s husicity < 70%

Calration Equipment used (METE catics Sor calbration)

| Pétnary Stindards [ID% _ Cal Data (Cartficate Mo ) Schaddad Calts
Puower Mt EPM-4474 | GB37T430704 01-Newe12 (N 217-01640) Out13

Power sensor HP S451A usIr2ezTE 01-Now 12 (Na: 217.01644) Oct-13

Fatnewece 20 40 Ationuator | e 5068 (204) 04-Ap-13 [No. 297-01735| Apr14

TYPeN Msnuch combleaton | SN: E0S7.3/ 08337 Oa-Ape-13 [N, 217-01739) Apri4

Raterence Probe ESI0VI S 208 28-D0c-12 (No. ES3-3205_Duenz) Dec-13

D4t Sre e 25-Ape-13 (Mo, DAE-601_Ape1d) Apr14

Socordary Stardads [10a Chack Dase (in heuss) Schoduled Chock
Powar sanaor HP B4814 MY41052317 1800142 [in Nouae chick Oc)-11) 0 house cheok: Oce13
1 genorator RAS SMT05 100008 04-Aug-83 (1 house chads Oct11) I houws check: Oct-13
Natwerk Aralzer MP B753E USITINNEES 5206 18001 |n houss chack OcH12) 0 howsa eheck: Oct-13

Narme
Catoraled by Jenon Kaeateid
Agproved try: Kafa Pokendc

Baect June 17, 2003

This calbrason ostificone shal not be reproduced excest 0 S8 winout wittes aggrowil of the laboratory

Cantilicate No: DEISV2-4d062_Jun13 Page 1018
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Calibration Laboratory of AT

Schwaizarinchor Kabibr|grd|pnat
Sohmid & Parinar — Bervice suisss diétalcnnage
Enginasring AG z ? Servizio gizzero di faruiura
Taughmsastraesn 43, $004 Zurich, Switzeresd “»ﬁﬁﬁ"ﬁ Swtan Calbrntion Servioe
lal i
Aezreditnd by the Swiss Aocrodialion Serdca (SAS) Bzcredmation Mo SCS 108

Tt Ewvisia Accraditatian Sinrvice ks ane of the signateries io the EA
Mutilsseral Agreement for the meegnition of calibraticn cortilcatos

Glossary:

TEL tigswe simulating liquid

ConvF sansitivity in TSL / NORM x,y,z
A net applicablz or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 51d 1528-2003, "|IEEE Recommended Practica for Determining the Peak Spatial-
Averaged Specific Absonption Fate (SAR) in the Human Head from Wireless
Communicalicns Devices: Measurement Techniques”, Decamber 2003

b} IEC 62209-1, "Procedure 1o measure the Specific Absorption Rate (SAH) for hand-held
devices used in close proximity fo the ear (frequency range of 300 MHz 1o 3 GHz)",
February 2005

) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelings for Human Exposurs to Radiofrequency
Electromagnetic Fislds; Additional Infermation for Evaluating Compliance of Mabile and
Portabie Devices with FCC Limits for Hurman Exposure to Radiofrequency Emissions®,
Supplement C (Editian 01-01) ta Bulletin 65

Additional Documentation:
d] DASY4SS System Handbook

Methods Applied and Interpretation of Parameters:

#  Measurement Conaitions: Further details are available from the Validation Report al the end
of the cefiticate. Al figures stated in the cerificate are valid at the: frequency indicated.

*  Antenna Paramelers willt T5L: The dipole is mounted with the spacer fo position its feed
paoint exactly balow the canter marking of the flat phantom section, with the arms arented
parallel to the body axis.

= Feed Poinl impedance and Asturn Loss: These parameters an misasuned with the dipale
positicned under the liquid filled phartom, The impedance stated iz fransformed from the
measurement at the SMA connecior 1o the leed point. The Relurn Loss ensures low
reflacted power. Mo uncertainty required.

+  Eiecirical Delay: One-way delay between the SMA connecter and the antenna feed point.
Mo uncertsinty required.

S4AR measured: SAR measured at the stated antenna Inpul power,
SAR normalized: SAR as measured, normalized 1o an Input power of 1 W at the antenna
connechor.

=  SAR for nomingl TSL paramatars: The measured TSL paramatars ans used to calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncarainty of Mmeasurameant
mutiplied by the coverage faclor k=2, which for a normal distribution corresponds to 8 coverage
probability of approximately 05%.

Carificate No: DE35Y2-44082_Muini3 Page 2 of &

Page 96 of 112




L

East China Institute of Telecommunications

ECIT-2013-0104-FCC-SAR

Measurement Conditions
DASY sysiem conliguration. ag lar as nat givan on paga 1 .
DASY Version DASYS VE52.E7
Exirapaolation Advanced Extragolation
Phamtom Fadular Flal Phaniom
Distance Dipale Canter - TSL 15 mm wiih Spacer
Zoam Scan Resolution dic, dy, oz = 5mm
Frequency B35 MHz £ 1 MHz
Head TSL parameters
The follawing paramedars and calcuiasans wene g,
Temperature Pagrniftivity Cenductivity
Mominal Head T5L paramaters R0 415 050 mhodm
Mzasured Hand TSL pasameters (B0 202 °C 405 = 6% 034 mhom = 6 %
Hapd TSL femperature change during est w 0.5 “0 s -
SAR result with Head TSL
SR averaged over 1 cm” (1 g} of Head TSL Candigion
SR measured 250 i Inpall poraser 247 Wikg
SAR far nomingl Hesd TSL parametars rearmalized 1o 1W B.51 Wifkg £ 17.0 % (k=2)
S48 averaged over 10 em” [10 g) of Head TSL condizan
S4H maasurad PEO MW NPl porwar 1.88 Wilkg
S4A for nominal Head TSL parmmaters ramaled o 1w E.18 Wik & 18,5 % (k=2)

Body TSL parameters
The Falorwing paramebers and calciulations wers applisd.
Temperatura Parmattivity Canductivity
Nomingl Bedy TSL parameters 22.0°C 65.2 O.5T mha'm
Measured Body TSL parameters (22002 °C i+ 6% 0,99 mhum = B %
Body TSL temperalure change during test =0.5°C —— -
SAR result with Body TSL
BAR averaged over 1 em’ {1 g] of Bedy TSL Coneition
SR measiured 250 W inpl povwar 2.7 Wiy

SAR far nomiral Body TSL paramalers

normaiized to 1W

527 Wilkg = 17.0 % (k=)

Page 97 of 112

SAR avarsged over 10 em® (10 gj of Body TSL candtion

SAR meassured 250 MW INpUE powear 1.86 Wieg

4R far naminal Body T5L parameiers nermalized 1o 1W E.14 Wik £ 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
i Impadanda, transfarmed o deed poink SE40-11 0
| Retum Loss - 31848
Antenna Parameters with Body TSL
Inpadance, Iransfiormed 1o feed paint 475031 0
Fetrn Loss -28.5dB
General Antenna Parameters and Design
| Etactrical Delay (o dircsion) | 1,505 na

Afar g tamm use with 100W radisted posear, anly a slight waming ol (e dipele near the Teedpoint can be measursed

The dipale is made of standard samingid eoaxial cable. The senter conductor of the feeding line is diracily connecied 1o the
sacond arm of the dipole. The amtenna is therefore sha-circuited Tor DC-signals. On some of the dipoles, small and caps
are mdded 10 tha dipals ama in ordier 1o imgrave matching when laaded acesrding to the poaifion & axplained in the
“Messunsment Conditions® pamgraph, The SAR dala ame not alfected by this change, The awerall dipole langth s atill

Berording o the Siandard,

Mo axcessive Toree must bo appied (o the dipole arms, becausa thay might band or the soklersd cormections near the

leedpoint may be damagad.

Additional EUT Data

Manufacturad by

SPEAG

Manurtacivred on

Soptambssr 15, 2000

Cortficaln Moo DAISYV2-4d082_Jun1d

Pape 4 ol 8
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DASYS5 Validation Report for Head TSL

Date: 13.06.2013

Test Laboratory: Industry Canada - Certification & Engineering Burean

DUT: Dipole 835 MHz; Type: D835V 2; Serial: DS3SV2 - SN: 4d092

Communication System: UID 0 - CW ; Frequency: 835 MHz

Medium parameters used: £ = 835 MHz: 0 = 0.94 Sim; & = 40.5; p = 1000 kg/m”
Phantom scction: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI ©63.19-2007)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205. ConvI6.05, 6,05, 6,05); Calibrated: 28.12.2012;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAEA Sn601: Calibrated: 25.04.2013

Phantom: Flat Phantom 4.9L; Type: QDOUOPA9AA; Serial: 1001

DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0):
Measurement grid: dx=Smm, dy=Smm, dz=5mm

Reference Valve = 56,874 Vim; Power Drift = 0.03 dB

Peuk SAR (extrapolated) = 3.75 Wikg

SAR(1 g) = 2.47 W/kg: SAR(10 g} = L.59 Wikg

Maximum value of SAR (measured) = 2.89 W/kg

0dB =2.89 Wikg = 4.61 dBW/kg

Cor¥hicate No: DEISV2-44002_Junmia PageSol8
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Impedance Measurement Plot for Head TSL

ECIT-2013-0104-FCC-SAR
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DASYS Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Swhzedand

DUT: Dipole 835 MHz; Type: D835V 2: Serial: DE35V2 - SN: 4d092

Communication System: UID 0 - CW ; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; 6 = 0.99 8/m; # = 53.6; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS {IEEE/AEC/ANSI C63.19.2007)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.04, 6.04, 6.04); Calibrated: 28.12.2D12:
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAEA Sn601; Calibrated: 25.04,2013

Phantom: Flat Phaatom 4.9L; Type: QDCOOP49AA; Serial: 1001

DASYS5252,8.7(1137); SEMCAD X 14.6.10{7164)

ECIT-2013-0104-FCC-SAR

Date: 17.06.2013

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 54,482 Vim; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 3,47 W/kg

SAR(1

2) = 2.37 Wikg: SAR{10 g) = 1.56 Wikg

Maximum value of SAR (measured) = 2,76 Wikg

g

<3.00

-6.00

-12.00

15.00

0dB =276 Wikg =441 dBW/ikg

Cartificats No: DEISY2-30062_Jun13 Page 7ol B
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Impedance Measurement Plot for Body TSL
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Mo 52 Huayuanbei Aoad, Hu-:lm [helriet, Basjing, 100151, China e CNAS L id42
Tel 4851057304633 2079 Fae +B8-10-62304503 7504
E-mul infofBamcie com Hittpeyey Bmeis o
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Calibration Procaduraia)

Calibration date:

This caliaration Ceffficate documanss the traceability to nabonal standards, which realize the physical
units of measwremenis Sl The measurements and e uncertsnties with corfidense probamiiny are
given on tha folowing pages and are part of the cedificate.

All celibrations have been candusted in the closed laboratary Taciily. environmant hemperaiure 2237
and humidity<T 0%,

Calibration Equpmant usad (METE critical for calibration)

Primary Standards I0#  Cal DateiCalibrated by, Certificate No.) Sehedulad Calioration
Power Meter  HRVD 102083 11-Sap-12 (TMC, No JZ12-443) Sep-13
Power sensoe NRV-ZS 100555 11-Sap-12 (TMC, Mo, J212-443) Sep-13
Aaference Probe EX300A | 5N 3846 20- Dec-12 (SPEAG, No.EX3-3848_Decl?) Dac-13
DaE4 SN TTT #2.Feb.13 (SPEAG DAEA-T7T_Feb1d) Fab -14
Signal Generater E4438C | MY4BOT0383  13-Now12 (TMC, Mo J712-304) Mow-13
Metwiek Analyzer EA36ZE | MY43021135  15-0ci-13 (TMEC, No.JZ13-278) Oct-13

Funclion Signature

Calibrated by
Reviewsd by

Approved by:

kssued July 26 2013 7
This calipration cerficate shall pot be reproduced axcept n full without weitten approval of the laborateny.

Canificate Mo; J12.-2035 Page 1 of B
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TMLOG e

A2 No.52 sayuanbel Road. Hadian Cistnet. Begrg, 100159, Chine
Tol: +85-10.62204533. 2079 Fax +06-1082304533-2504

E-Mat INfoRemcne. com Hii Svewow s rdie i
Glossary:
TSL tissue simulating liquid
ConvF sensilivity in TSL/ NORMx y,z
N/A not applicahle ar not measarad

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommended Practice for Detarmining the Peak
Spatial-Averaged Specifin Ahsarption Rata (SAR) in the Human Head from Weraless
Communications Devices: Measurement Techniques®, December 2003

b) IEC 622091, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear {frequency range of 300MHz to 3GHz)",
February 2005

r) KNARRAAR4, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o Measurement Conditions' Further detalls are available from the Vahdation Report at the
end of the certificate. All figures stated in the cerificate are valid at the freguency
indicated.

o Antenna Parameters with TSL The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms
oniented parallel to the body axis.

e Feed Pont Impedance and Retum Loss. These paramelers are measured with the
dpole positioned under the liquid filled phantom. The impedance stated is transformed
from the measurement at the SMA connector to the feed point. The Return Loss
ensures low reflected power. No uncertainty required

o Electrical Delay: One-way delay between the SMA connector and the antenna feed
point. No uncentainty required,

¢ SAR measursd: SAR measured at the stated antenna input power

e SARnormalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

o SAR for nominal TSL parameters: The measured TSL parameters are used to calculate
the nominal SAR result

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds fo a coverage probability of approximately $5%.

Certificate No J13-2-2035 Pagezots
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MIZ4 e

Add: Mo 52 Huayuanbs Road. Maidan Dstnct, Begpng, 100081, CFing
Tat +B5-10-62 3085302075 Faot: 05 108230483 3-2504
E-mai: Imoffemcie.com HITE: (' SO, DOM

ECIT-2013-0104-FCC-SAR

i Cliphoranen wi

Measurement Conditions
DS sysiem oonfiguration, as far as not given on page 1.
DASY Varsdon DASYSZ EZBT.AN3T
Extrapalation Aduvanoesd Extrapalaion
Phatom Twar Phanbcem ]
Distance Dipole Center - TEL 10 mm - wailh Spacar
Faren Rcan Resaldticn {H ﬂr.;'.li = 5 mm
Fr.-imrhﬂ 1800 MHz + 1 MHZ
Head TSL parameters
The Tolorwing paramstens and calalalions wens agelisd,
Temperature Permittivity Conductivity
HMominal Head TSL parameters 220°C a0 .1 Al mhoim
Hl;l-mﬂmljl:l’il.uﬂmrl IEEED:EIE'I'E MELES 1.37 mhoim + B %
Head TEL lamparature changs during st =05 — —
SAR result with Head TSL
SAR averaged over 1 cor’ (1 g) af Husd TSL CandRon
EZAR measured 250 m& inpul power 106 md ' g
AR for nominal Head TSL paramsters normabzed 16 1 427 mW g £ EIJ.:H e (k=2}
SAR averaged ower 10 oo’ (10 -glnlll-:l;ﬂT‘&I. Condiion
SAR meagurad 250 A I o G52 mN g
SAR Tor romingl Head TEL paramatan normakzed 1o W I T MW g 2 204 % (k=2
Body TSL parameters
Tha follorwing paramsders and calculalions wers Applad : S
Temgerxtune Parenitivity Cart isetivity
IH-rnIrI-ll Bd.ljl.‘;.:l'.ﬂl.ﬂl'lrlﬂlrl 20 53.3 1.52 mhofm
Maasuned Body TEL paramabers. F20e03)°C WeE% 1.50 miwaim 4 6 %
Body TSL temperature change during fest <0.5'C - s
SAR result with Body TSL
BAR avaraged aver 1 oo (1 g of Bedy TEL Condition
SAR measred 20 miWV inpu power 10Emi i g
SAR for nominal Body TSL paramstans normmalizad fo 1 434 mW ig £ TOE % lhll':l.
SAR averaged over 10w {10 g) of Body TSL Condilion
SAR maassad | 250 W input powar 5TmWig
SAR for nominal Bady TSL paramsdarns nomalized o 1w 22.7 mi ig & 204 % (=2

Cedtificate No- J13-2-2035

Fage3aln
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n In Tollsberwmee wh
PR, '  CALIBRATION LABORATORY
A3 M 52 Huayuanbal Road, Hadlam Distic?. Bajing, 100181, China

Tel o26-10-53304835-2079  Fax +BA-10-E0304833-3504
il INTOEERCIR GO v e o

Appandix

Antenna Paramatars with Head TSL

Impesdanca, ransiomed to feed poinl 51.50k=0.7H

Relum Loss - M BdB

Antanna Farameters with Body 150

Impedance. ransiommed fa feed poinl A6 ke 3 400
Relum Loss - 34 3B

After long berm use wilh 100W radiated power, only & slight warming of the dipole near the fesdpoint can
bz measured

The dipole is made of standard semingid coadal cable. The cenbar conducion of the faeding lina 15
directly connactad o the second arm of tha dipole. The ardenna is therefore shar-tincuiled for
DE-‘!JQ-"IIIJ&. On aome of tha dipokes, small énd caps are added ba the dipole arms inoordar o improse
maiching when lcaded according o the position as explaned in (he "Measuremant Condiiona”
parBgranh. Tha SAR sats &ne nat afasted by s shange Tha evarall dipele iength = =il acearding b
I Slandand.

Mo excessive foroe must be applied o the dipole arms, because they might bend or the aokdenad
connecliors maar the Teadpont may ba damaged

Additional EUT Data
Manufactured by SPEAG
Manulasured on Aqril 14, 2010
Certificate Mo J13-2-2035 Page 4 of &
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TMO e

m No.82 Huayuarber Road Mastan Owstrct, 8ejing 100191, China
Tol: +85-108230M833.2079 Fax «88-10-52308533.2004

E-mal rrogemana com PR Oweaew e e s
DASYS5 Validation Report for Head TSL Date: 12.07 2013

Test Laboratory: TMC, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d134
Communicatinn System' CW: Frequency: 1900 MHz
Medig:m parameters used: f = 1800 MHz; o = 1.385 mho/m; &r = 38.576; p = 1000
kg/m
Phantom section: Flat Section
Measurement Standard. DASYS (IEEE/IEC/IANS| C63.18-2007)
DAEYS Configuration
«  Probe: EX3DV4 - SN3846: ConvF(8.01,8.01,8.01), Calibrated:-20,12,2012
« Sensor-Surface. 4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn777. Calibrated: 22/2/2013
* Phantom: Flat Phantom: Type: QDOOOP40CC,
* Measurement SW- DASYS2 52.8.7(1137). SEMCAD X Version 14.6.10
(7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7x7)Cube 0: Mcagsurement grid: dy=&mm, dy~&mm, dz~Emm
Reference Value = 92,229 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 19.8 Wikg

SAR(1 g) = 10.6 Wkg; SAR(10 g) = 5.52 W/kg

Maximum value of SAR (measured) = 12.0 Wikg

1353

27,26

34.00

0dB = 12.3 Wikg = 10.91 dBW/kg

Certificate No. J13-2-2035 Pagesofs
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ML

Ada No A2 Maayusnbel Road, Hadisn Distnict. Bejng. 100191, China
Tol. «85- 1052203533203 Fax +86-10-82304633-2504
E-mail Infofdemcae.com HIR AWWW.BTICRR GO

Impedance Measurement Plot for Head TSL
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TMLE( e

Add: No 52 Husywanbei Read, Hadien District, Basgpng, 100781, China
Tel «88-10-62304533- 2079 Fax +85-10-62304633-2504

Ematt IntoDermcae com HORAWMW SmChe oo
DASYS Validation Report for Body TSL Date: 1207 2013

Tes! Laboratory: TMC, Beijing. China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V? « SN* 54134
Communication System: CW, Frequency: 1900 MHz;
Medwum patameb?rs used: f = 1900 MHz; o = 1.502 mho/m: er = 50.787. p = 1000
kg/m
Phantom section: Flat Phantom
Meacurament Standard: DASYS (IEEE/NEC/ANS] C83.19.2007)
DASYS Configuration
*  Probe: EX3DV4 - SN3846; ConvF(7.37,7.37.7.37) , Calibrated:20,12.2012
«  Sensor-Surface: 4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn777; Callbrated: 22/2/2013
* Phantom: Flat Phantom, Type: QDOOOP40CC
*  Measurement SW DASYS52 52.8.7(1137). SEMCAD X Version 14.6.10
(7164)

Nipale Calihration for Bady Tissua/Pin=250mW, d=10mmiZoam Scan
{7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 74.485 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 19.8 Wikg

SAR(1 @) = 10,9 Wikg; SAR(10 g) = 5.7 Wikg

Maximum value of SAR (measured) = 12.3 Wkg

dB

n

J72

1545

2317

30,89

-Jo.6

0dB = 12.4 Wikg = 10.95 dBW/kg
Certificate No: J13-2-20356 Page 7 of 8
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R

Add No 52 Husyuarbel Road, Haldian Distrct. Segng, 100191, Chire
Tel +85-10-823M633-2070  Fax +E6-10-52304533.2404
E-mal no@emeila com LD Darrn SINEE COM

Impedance Measurement Plot for Body TSL
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Acceptable Conditions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPEAG-TMC Dual-Logo Calibration Program to
Support FCC Equipment Certification

The acceplable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by TMC { Telecammumication Metrolagy Cemter of MITT in Beijing, China),
under the Dual-Logo Calibration Certificate program and quality assurance {QA)
protocols established between SPEAG (Schmid & Partner Engineering AG, Switzerfand)
and TMC, 10 suppont FCC (178 Federal Camumumications Commissian) equipment
certification are defined and described in the following.

1) The agreenent established between SPEAG and TMC is only applicable 10
calibration services performed by TMC where its clients (companies and divisions of
such companies) are headquartered in the Greater China Region, including Taiwan
and Hong Kong. This agreement is subject to renewal at the end of each calendar
vear between SPEAG and TMC. TMC shall infoem the FCC of any changes or early
termination 1o the agreement.

Only u subset of the calibration services specified in the SPEAG-TMC agreement,
while it remams valid, are applicsble 10 SAR messurements pecformed using such
equipment for supporting FOC equipment certification. These are identified in the
following.

a) Calibratson of dosimetnc {(SAR) probes EX3DVx, ETIDVx and ES3DVx.

i) Free-space E-field and H-field probes, including those used for HAC (hearing
aid compatibility) evaluation, temperature probes. other probes e equipment
not identified in this document, when calibrated by TMC, are excluded and
cannot be used for measurements 1o suppoet FCC equipment certification
Signai specific and bundied probe calibrations based on PMR (probe
modulation response) characteristics are handled according to the
requirements of KDB 865664 that 1. “Lintil standardized procedures are
available to make such determination, the applicability of a signal specific
probe calibration for lesting specific wireless modes and technologies is
determined on a case-by-case basis through KDB inquiries, including SAR
system verification requirements.™
b} Calibration of SAR system validation dipoles, excluding HAC dipoles.
<) Calibration of data acquisition electronics DAE3IVx, DAE4VX and DAEasyVx,
d) For FOC eguipment certification purposes, the frequency range of SAR probe and

dipole calibrations is limited to 700 MHz - 6 GHz and provided it is supported by

the equipment identified m the TMC QA protecol (& separate sttschment 1o this
document )

¢) The kentical system and equipment setup, measurement configurations,
hardware, evaluation algorithms, calibration and QA protocols, including the
formar of ¢alibration certificates and reports used by SPEAG shall be applied by
™C

f)  The calibrated items are only applicable to SPEAG DASY 4 and DASY 5 or
higher version systems

.

-
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3) The SPEAG-TMC agreement includes specific protocols identified in the tollowing
Lo ensune the quality of calibration services provided by TMC under this SPEAG-
TMC Dual-Logo calibration ageeement are equivalent to the calibration services
provided by SPCAG, TMC shall. upes reguest, provide copies of documaentation to
the FOC 1o substantiaste program implementation
a) The Inter-laboratory Calibeation Evaluation ([LCE) stated in the TMC QA

protocal shall be performed between SPEAG and TMC at beast once every 12

months, The ILCE acceptance criteria defined in the TMC QA protecal shall be

watistied foe the TMC, SPEASG and FOC agreements 1o remain valid

Check of Calibrution Certificste (CCC) shall be performed by SPEAG for all

calibrations performed by TMC. Written confirmation from SPEAG s required

for TMC Lo issue calibration certificates under the SPEAG-TMC Dual-Logo
calibration program, Quarterly reports for all calibrations performed by TMC
umder the program are alse issued by SPEAG,

The calibration equipment and measurement system used by TMC shall be

venfied before cach calibration service according to the specific reference SAR

probes, dipoles. and DAE calibrated by SPEAG. The results shall be reproducible
and within the defined acceptance criteria specilied in the TMC QA protocol
before each sctual calibration can commence, TMC shall maintain records of the
measurement and calibration system verification results for all calibrations.

Quality Check of Calibration {QCC) certificates shall be performed by SPEAG at

least once every 12 months. SPEAG shall visit TMC facilities to verify the

kaboratory, equipment, applied procedures and plausibility of randomly selected
certificates.

A copy of this document, to be updated annually, shall be provided o TMC clients

that accepl calibeation services according to the SPEAG-TMC Dual-Logo calibeation

program, which should be peesented to & TCB (Telecommumicavion Certification

Body), 10 facilitate FCC equipment approval

} TMC shall address any gquestsons rassed by its clients or TCBs relating to the SPEAG-

IMC Dual-Logo calibration program and inform the FOC and SPEAG of any critical
ssues

>

-

d

IS

-

Change Note: Revised on June 26 10 clarify the applicability of PMR and Bundlod probe calibrations
socoedding 1o S roquirements of KDEB 363564

The end of report
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