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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 Wikg

1.3 Project Data

Project Leader: Liu Jianquan
Testing Start Date: Aug 9, 2013
Testing End Date: Aug 10, 2013

1.4 Signature

/& A B
LA % 3'

Gong Yujuan Yu Naiping
(Testing engineer) (Reviewed this test report)

yip Yl

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 VL3000 are as
follows ( with expanded uncertainty 22.4%)
Table 2.1: Max. Reported SAR (1g)

Band Position Reported SAR
1g (W/Kg)
GSM 850 Body 0.648
GSM 1900 Body 0.325
WCDMA 850 Body 1.176
WCDMA 1900 Body 0.781

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:
1.176W/kg (19).
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3 Client Information

3.1 Applicant Information

Company Name: Micron Electronics LLC

Address /Post: 601 N. Congress Ave, Suite 439 Florida, USA
City: Florida

Country: USA

Telephone: 561-450-5022

Contact: Michael Xu

3.2 Manufacturer Information

Company Name: Shanghai SIMCOM LTD.,

Address /Post: Building'A, SI.M Technology Efuildi.ng,No.633 Jinzhong Road,
Changning District, Shanghai, China

City: Shanghai

Country: China

Telephone: +86 21 32523134

Contact: Yongsheng.li
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4 Equipment Under Test (EUT) and Ancillary Equipment (AE)

4.1 About EUT

Description:

Model name:
Operation Model(s):
Tx Frequency:

Test device Production information:

GPRS Class Mode:
GPRS Multislot Class:
Device type:

Antenna type:

Form factor:

FCC ID:

3G GPS tracker

VL3000

GSM835/1900,WCDMA1900/850
824.2-848.8, 1850.2-1909.8MHz (GSM)
1852.4-1907.6 MHz, 826.4-846.6MHz (WCDMA)
Production unit

B

12

Portable device

Inner antenna

7.5cmX4.2cm

ZKQ-0508201300001

Figure:Antenna Location
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4.2 Internal Identification of EUT used during the test

ECIT-2013-0076-FCC-SAR

EUT ID* SN or IMEI HW Version SW Version:
N13 IMEI:012813000559056 VL3000_V1.02 VL3000B01V03
*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
AE1l Battery N/A N/A N/A
AE2 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.

KDB941225 D02 HSPA and 1x Advanced v02r02: SAR Guidance for HSPA, HSPA+,
DC-HSDPA and 1x-Advanced

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

KDB865664 D01 SAR Measurement 100 MHz to 6 GHz vO1r01: SAR Measurement
Requirements for 100 MHz to 6 GHz

KDB941225 D01 SAR test for 3G devides v02: Recommended SAR Test Reduction Procedures
for GSM/GPRS/EDGE.

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=—-(C ) =< (S
dt dm’  dt pdv

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

ST
SAR = ¢(—
)

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

olEf
yo)
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.
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7 Tissue Simulating Liquids

7.1 Targets for tissue simulating liquid

Table 7.1: Targets for tissue simulating liquid

ECIT-2013-0076-FCC-SAR

Frequency . Conductivity Permittivity
Liquid Type *+ 5% Range *+ 5% Range
(MHz) (0) (e)
835 Body 0.97 0.92~1.02 55.2 52.4~58.0
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 Body Aug 9, 2013 1900 MHz Body Aug 10, 2013
Permittivity ) Conductivity )
/ Type | Frequenc Drift (% Drift (%
yp q y . (%) o (S/m) (%)
Measurement Body 835 MHz 55.15 0.09% 0.9989 2.97%
value 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 Body)

Picture 7-2: 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:

ECIT-2013-0076-FCC-SAR

Spacer
30 Probe pasitisnsr
o .. Fiskd probs
T s || Flat PREnicen
%, 1 i E
- w [ o
Dipale
Dir.Coupler Ll
Signal P 306 —_— oy
Generator | | : " cable ml::.'n._’c'tj=
Att3 .
A i,
Att2 PM3
i

Picture 8.1 System Setup for System Evaluation

Page 14 of 118




EI— ' East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

Picture 8.2 Photo of Dipole Setup

8.2 System Verification

SAR system verification is required to confirm measurement accuracy, according to the tissue
dielectric media, probe calibration points and other system operating parameters required for
measuring the SAR of a test device. The system verification must be performed for each
frequency band and within the valid range of each probe calibration point required for testing the
device.
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Table 8.1: System Verification of Body

Measurement Date : 835 MHz Body Aug 9, 2013 1900 MHz Body Aug 10, 2013
Input power level: 250mW
Target value (W/kg) | Measured value (W/kQ) Deviation
o Frequency 10g 1g 10g 1lg 109 19
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

MO

9.2 General Measurement Procedure

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

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

b) Measure the two-dimensional SAR distribution within the phantom (area scan procedure). The
boundary of the measurement area shall not be closer than 20 mm from the phantom side walls.
The distance between the measurement points should enable the detection of the location of local
maximum with an accuracy of better than half the linear dimension of the tissue cube after
interpolation. A maximum grip spacing of 20 mm for frequencies below 3 GHz and (60/f [GHz]) mm
for frequencies of 3GHz and greater is recommended. The maximum distance between the
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geometrical centre of the probe detectors and the inner surface of the phantom shall be 5 mm for
frequencies below 3 GHz and & 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. 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 and § 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)
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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
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, By (SP) B.1 B, Bis 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, B B | MPR | AG
/ ed ed E-TFCT
test IBC ﬁd IBC IBd ﬂhs IBBC 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
Pogy: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 1 1 3.0 | 2.0 17 71
5 | 15/15 | 15/15 64 15/15 24/15 | 30/15 134/15 1 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
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SAR measurement, according to a fixed modulation and data rate. The same data pattern should
be used for all measurements.

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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10 Conducted Output Power

10.1 Manufacturing tolerance

Table 10.1: GSM Speech

ECIT-2013-0076-FCC-SAR

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 10.2: 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 1(dB) 1.0 1.0 1.0
Target (dBm) 28.0 28.0 28.0
4 Txslots
Tolerance (dB) 1.0 1.0 1.0
GSM 1900 GPRS
Channel 810 661 512
Target (dBm) 30.0 30.0 30.0
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) 25.0 25.0 25.0
4 Txslots
Tolerance 4(dB) 1.0 1.0 1.0
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Table 10.3: E-GPRS (GMSK Modulation)
GSM 850 E-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) 30.0 30.0 30.0

2 Txslots
Tolerance = (dB) 1.0 1.0 1.0
Target (dBm) 28.0 28.0 28.0

3 Txslots
Tolerance = (dB) 1.0 1.0 1.0
Target (dBm) 27.0 27.0 27.0

4 Txslots
Tolerance =+ (dB) 1.0 1.0 1.0

GSM 1900 E-GPRS

Channel 810 661 512
Target (dBm) 30.0 30.0 30.0

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) 26.0 26.0 26.0

3 Txslots
Tolerance (dB) 1.0 1.0 1.0
Target (dBm) 25.0 25.0 25.0

4 Txslots
Tolerance (dB) 1.0 1.0 1.0
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Table 10.4: E-GPRS (8PSK Modulation)

GSM 850 E-GPRS

Channel 251 190 128
Target (dBm) 26.0 26.0 26.0

1 Txslots
Tolerance = (dB) 1.0 1.0 1.0
Target (dBm) 25.0 25.0 25.0

2 Txslots
Tolerance = (dB) 1.0 1.0 1.0
Target (dBm) 23.0 23.0 23.0

3 Txslots
Tolerance = (dB) 1.0 1.0 1.0
Target (dBm) 22.0 22.0 22.0

4 Txslots
Tolerance =+ (dB) 1.0 1.0 1.0

GSM 1900 E-GPRS

Channel 810 661 512
Target (dBm) 26.0 26.0 26.0

1 Txslots
Tolerance =+ (dB) 1.0 1.0 1.0
Target (dBm) 25.0 25.0 25.0

2 Txslots
Tolerance = (dB) 1.0 1.0 1.0
Target (dBm) 24.0 24.0 24.0

3 Txslots
Tolerance (dB) 1.0 1.0 1.0
Target (dBm) 23.0 23.0 23.0

4 Txslots
Tolerance (dB) 1.0 1.0 1.0
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Table 10.5: WCDMA

WCDMA 850 CS
Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 22.5 22.5 22.5
Tolerance =+ (dB) 1.0 1.0 1.0
WCDMA 1900 CS
Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.0 22.0 22.0
Tolerance £ (dB) 1.0 1.0 1.0

Table 10.6: HSDPA

WCDMA 850
Channel 4132 4182 4233
1 Target (dBm) 21.5 215 215
Tolerance =+ (dB) 1.0 1.0 1.0
5 Target (dBm) 22.0 22.0 22.0
Tolerance =+ (dB) 1.0 1.0 1.0
3 Target (dBm) 20.5 20.5 20.5
Tolerance (dB) 1.0 1.0 1.0
4 Target (dBm) 21.0 21.0 21.0
Tolerance (dB) 1.0 1.0 1.0
WCDMA 1900
Channel 9262 9400 9538
1 Target (dBm) 21.0 21.0 21.0
Tolerance = (dB) 1.0 1.0 1.0
5 Target (dBm) 21.0 21.0 21.0
Tolerance =+ (dB) 1.0 1.0 1.0
3 Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1.0 1.0 1.0
4 Target (dBm) 21.0 21.0 21.0
Tolerance 4(dB) 1.0 1.0 1.0
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10.2 GSM Measurement result
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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 11.1: 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)
32.6 325 32.6
GSM Conducted Power (dBm)
1600MHZ Channel 810(1909.8MHz) Channel 661(1880MHz) Channel 512(1850.2MHz)
29.8 29.9 290.8

Table 11.2: The conducted power measurement results for GPRS and EGPRS

GSM 850 Measured Power (dBm) calculation Averaged Power (dBm)
GPRS (GMSK) 251 190 128 251 190 128
1 Txslot 32.61 32.40 32.60 -9.03dB 23.58 23.37 23.57
2 Txslots 31.38 31.77 31.27 -6.02dB 25.36 25.76 25.25
3Txslots 29.97 30.19 29.94 -4.26dB 25.71 25.93 25.68
4 Txslots 28.89 28.92 28.82 -3.01dB 25.88 25.91 25.81
GSM 850 Measured Power (dBm) calculation Averaged Power (dBm)
E-GPRS (GMSK) 251 190 128 251 190 128
1 Txslot 32.62 32.34 32.65 -9.03dB 23.59 23.31 23.62
2 Txslots 30.12 30.03 30.06 -6.02dB 24.00 24.01 24.04
3Txslots 28.56 28.42 28.37 -4.26dB 24.30 24.16 24.11
4 Txslots 27.45 27.42 27.44 -3.01dB 24.43 24.41 24.43
PCS1900 Measured Power (dBm) calculation Averaged Power (dBm)
GPRS (GMSK) 810 661 512 810 661 512
1 Txslot 30.10 30.20 30.10 -9.03dB 21.07 21.17 21.07
2 Txslots 28.62 28.67 28.53 -6.02dB 22.60 22.65 2251
3Txslots 26.95 26.99 26.88 -4.26dB 22.69 22.73 22.62
4 Txslots 25.97 25.99 25.93 -3.01dB 22.96 22.98 22.92
PCS1900 Measured Power (dBm) calculation Averaged Power (dBm)
E-GPRS (GMSK) 810 661 512 810 661 512
1 Txslot 30.00 30.10 30.00 -9.03dB 20.97 21.07 20.97
2 Txslots 28.44 28.46 28.33 -6.02dB 22.58 22.44 22.31
3Txslots 26.64 26.66 26.69 -4.26dB 22.37 22.40 22.33
4 Txslots 25.88 25.95 25.79 -3.01dB 22.87 22.94 22.78
NOTES:
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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
4Txslots for GSM850 and GSM1900.
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10.3 WCDMA Measurement result

Table 11.3: The conducted power for WCDMA850/1900

band FDDV result(dBm)
Item 4233 4182 4132
ARFCN
(846.6MHz) (836.4MHz) (826.4MHz)
WCDMA RMC 23.21 22.66 23.06
1 22.37 22.29 22.40
2 22.88 21.91 21.92
HSDPA
3 20.67 20.60 20.71
4 21.16 21.10 21.12
band FDDII result(dBm)
Item 9538 9400 9262
ARFCN
(1907.6MHz) (1880MHz) (1852.4MHz)
WCDMA RMC 21.71 22.56 23.00
1 21.48 21.22 21.01
2 21.41 21.22 21.14
HSDPA
3 21.50 21.19 21.02
4 21.47 21.26 21.17

Note: HSDPA body SAR are not required, because maximum average output power of each RF
channel with HSDPA active is not 1/4 dB higher than that measured without HSDPA and the
maximum SAR for WCDMA850 and WCDMA1900 are not above 75% of the SAR limit.
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11 SAR Test Result

Table 11.1: Duty Cycle
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Duty Cycle
GPRS for GSM835/1900 1:2
WCDMAB850/1900 1:1
Table 11.2: SAR Values (GSM 835 MHz Band - Body)
Frequency Mode Maximum | Measured _ Measured | Reported | Power
Test allowed average Scaling ,
h (r?umber of Position Power power factor SAR(Q) | SAR(19) Drift
MHz | Ch. | timeslots) (dBm) (dBm) (W/kg) (W/kg) (dB)
836.6 | 190 | GPRS (4) Phantom 29.0 28.92 1.019 0.636 0.648 -0.09
836.6 | 190 | GPRS (4) Ground 29.0 28.92 1.019 0.396 0.403 0.06
836.6 | 190 | GPRS (4) Left 29.0 28.92 1.019 0.295 0.300 0.10
836.6 | 190 | GPRS (4) Right 29.0 28.92 1.019 0.214 0.218 -0.13
836.6 | 190 | GPRS (4) Bottom 29.0 28.92 1.019 0.160 0.163 0.18
836.6 | 190 | GPRS (4) Top 29.0 28.92 1.019 0.048 0.049 0.13
848.8 | 251 | GPRS (4) Phantom 29.0 28.89 1.026 0.497 0.510 0.06
824.2 | 128 | GPRS (4) Phantom 29.0 28.82 1.042 0.497 0.518 -0.12
836.6 | 190 | E-GPRS (4) Phantom 28.0 27.42 1.143 0.306 0.350 0.03
Note:
1. The distance between the EUT and the phantom bottom is Omm.
Table 11.3: SAR Values (GSM 1900 MHz Band - Body)
Frequency Mode Maximum | Measured _ Measured | Reported | Power
Test allowed average Scaling ,
h (r.1umber of Position Power power factor SAR(Q) | SAR(19) Drift
MHz | Ch. | timeslots) (dBm) (dBm) (W/kg) (W/kg) (dB)
1880 | 661 GPRS (4) Phantom 26.0 25.99 1.002 0.296 0.296 0.06
1880 | 661 GPRS (4) Ground 26.0 25.99 1.002 0.237 0.238 0.17
1880 | 661 GPRS (4) Left 26.0 25.99 1.002 0.134 0.134 0.18
1880 | 661 GPRS (4) Right 26.0 25.99 1.002 0.088 0.088 -0.15
1880 | 661 GPRS (4) Bottom 26.0 25.99 1.002 0.246 0.246 0.16
1880 | 661 GPRS (4) Top 26.0 25.99 1.002 0.012 0.012 0.18
1909.8 | 810 GPRS (4) Phantom 26.0 25.97 1.007 0.323 0.325 0.15
1850.2 | 512 GPRS (4) Phantom 26.0 25.93 1.016 0.296 0.300 -0.14
1909.8 | 810 | E-GPRS (4) | Phantom 26.0 25.88 1.028 0.264 0.271 0.02

Note:The distance between the EUT and the phantom bottom is Omm.
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Table 11.4: SAR Values (WCDMA 850 MHz Band - Body)
Frequency Maximum | Measured _ Measured | Reported | Power
Test allowed average Scaling ,
. SAR(1g) | SAR(19) Drift
MHz Ch. Position Power power factor (Wikg) (Wikg) (dB)
(dBm) (dBm)
836.4 | 4182 | Phantom 235 22.66 1.213 0.947 1.15 0.01
836.4 | 4182 Ground 23.5 22.66 1.213 0.490 0.594 -0.15
836.4 | 4182 Left 235 22.66 1.213 0.461 0.559 -0.07
836.4 | 4182 Right 23.5 22.66 1.213 0.448 0.543 -0.10
836.4 | 4182 Bottom 235 22.66 1.213 0.293 0.356 0.11
836.4 | 4182 Top 235 22.66 1.213 0.077 0.093 0.11
846.6 | 4233 | Phantom 23.5 23.21 1.069 11 1.176 0.11
826.4 | 4132 | Phantom 235 23.06 1.107 0.967 1.070 0.19
Notel: The distance between the EUT and the phantom bottom is Omm.
Table 11.5: SAR Values (WCDMA 1900 MHz Band - Body)
Frequency Maximum | Measured _ Measured | Reported | Power
Test allowed average Scaling )
MH ch Position Power power factor SAR(19) SAR(19) Drift
z : (dBm) (dBm) (Wikg) (Wikg) (dB)
1880 | 9400 | Phantom 23.0 22.56 1.107 0.706 0.781 0.06
1880 | 9400 Ground 23.0 22.56 1.107 0.612 0.677 0.17
1880 | 9400 Left 23.0 22.56 1.107 0.227 0.251 0.13
1880 | 9400 Right 23.0 22.56 1.107 0.216 0.239 0.13
1880 | 9400 Bottom 23.0 22.56 1.107 0.460 0.509 -0.17
1880 | 9400 Top 23.0 22.56 1.107 0.00935 0.010 0.15
1907.6 | 9538 | Phantom 23.0 21.71 1.247 0.445 0.598 -0.18
1852.4 | 9262 | Phantom 23.0 23.00 1.000 0.660 0.660 0.11

Notel: The distance between the EUT and the phantom bottom is Omm.
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12 SAR Measurement Variability

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

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

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

2) When the original highest measured SAR is = 0.80 W/kg, repeat that measurement once.

3) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the
original and first repeated measurements is > 1.20 or when the original or repeated measurement
is = 1.45 W/kg (~ 10% from the 1-g SAR limit).

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

Table 12.1: SAR Measurement Variability for Head Value (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 12.2: SAR Measurement Variability for Body Value (19)

Frequenc Original First
g Y Mode(number Test Spacing g The
MHz Ch of timeslots) | Position (mm) SAR Repeated Ratio

' (W/kg) SAR (W/kg)

846.6 | 4233 Band V Phantom 0 1.1 111 1.01
836.4 | 4182 Band V Phantom 0 0.947 0.925 1.02
826.4 | 4132 Band V Ground 0 0.967 0.958 1.01
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13 Measurement Uncertainty

Error Description Unc. Prob. | Div | ¢ G Std.Unc. Std.Unc. |V,
value | Dist. . 1g 10g +%,1g +%,10g Vesf
, £%
Measurement System
Probe Calibration 6.0 N 1 1 1 6.0 6.0 00
Axial Isotropy 0.5 R J3 | 0.7 0.7 0.2 0.2 o
Hemispherical Isotropy 2.6 R J3 | 0.7 0.7 1.1 1.1 co
Boundary Effects 0.8 R N 1 0.5 0.5 co
Linearity 0.6 R N 1 0.3 0.3 o
System Detection Limits | 1.0 R J§ 1 1 0.6 0.6 co
Readout Electronics 0.7 N 1 1 1 0.7 0.7 co
Response Time 0 R N 1 0 0 o)
Integration Time 2.6 R N 1 1.5 1.5 )
RF Ambient Noise 3.0 R N 1 1.7 1.7 o0
RF Ambient Reflections | 3.0 R N 1 1.7 1.7 )
Probe Positioner 1.5 R N 1 0.9 0.9 [
Probe Positioning 2.9 R N 1 1.7 1.7 oo
Max. SAR Eval. 1.0 |R N 1 0.6 0.6 oo
Test Sample Related
Device Positioning 2.9 N 1 1 1 2.9 2.9 145
Device Holder 3.6 N 1 1 1 3.6 3.6 5
Diople
Power Drift 50 |R N 1 2.9 2.9 oo
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 50 |R J3 |0.64 | 043 |1.8 1.2 0
(target)
Liquid Conductivity 2.5 N 1 0.64 0.43 1.6 1.1 co
(meas.)
Liquid Permittivity 5.0 R J3 | 0.6 0.49 | 1.7 1.4 o0
(target)
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Liquid Permittivity 2.5 N 1 0.6 0.49 | 1.5 1.2 o
(meas.)

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

Expanded Std +22.4% | £21.8%
Uncertainty
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Table 14.1: List of Main Instruments

No. Name Type Serial Number Calibration Date Valid Period
01 | Network analyzer N5242A MY51221755 Aug 07, 2013 One year
02 | Power meter NRVD 102257

03 | Power sensor NRV-Z5 100644,100241 A9 20,2013 One year
04 | Signal Generator E4438C MY49072044 Aug 07, 2013 One Year
05 | Amplifier NTWPA-0086010F | 12023024 No Calibration Requested

06 | Coupler 778D MY48220551 Aug 06, 2013 One year
07 | BTS E5515C MY50266468 Aug 04, 2013 One year
09 | E-field Probe EX3DV3 3252 Aug 5, 2013 One year
10 | DAE SPEAG DAE4 1244 Jul 9, 2013 One year
11 | Dipole Validation Kit | SPEAG D835V2 4d092 Jun 13, 2013 One year
12 | Dipole Validation Kit | SPEAG D1900V2 5d134 Jul 12, 2013 One year
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ANNEX A GRAPH RESULTS

GSM 835MHz GPRS 4TS Body Toward Ground Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 837 MHz; 6 = 1.001 S/m; & = 55.152; p = 1000 kg/m®
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)

Middle Toward Ground GPRS 4TS 850MHz/Area Scan (7x13x1):

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

Maximum value of SAR (measured) = 0.424 W/kg

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

Reference Value = 15.030 VV/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.817 W/kg

SAR(1 g) = 0.396 W/kg; SAR(10 g) = 0.228 W/kg

Maximum value of SAR (measured) = 0.421 W/kg

Wikg
— 0.421

—0.338

0.256

0.173

0.091

0.00791 KT
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GSM 835MHz GPRS 4TS Body Toward Phantom Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 837 MHz; &sigma; = 1.001 S/m; &epsilon;; = 55.152; &rho; =
1000 kg/m®

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)

Middle Toward Phantom GPRS 4TS 850MHz/Area Scan (7x13x1):

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

Maximum value of SAR  (measured) = 0.661 W/kg

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

Reference Value = 14.171 VV/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 1.20 W/kg

SAR(1 g) = 0.636 W/kg; SAR(10 g) = 0.366 W/kg

Maximum value of SAR  (measured) = 0.709 W/kg

Wikg
— 0.709

= 0.571

0.432

0.293

0.154

0.015 KT
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GSM 835MHz GPRS 4TS Body Left Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 837 MHz; &sigma; = 1.001 S/m; &epsilon;; = 55.152; &rho; =
1000 kg/m®

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)

Middle Left GPRS 4TS 850MHz/Area Scan (6x18x1):

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

Maximum value of SAR  (measured) = 0.203 W/kg

Middle Left GPRS 4TS 850MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 14.326 VV/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 0.463 W/kg

SAR(1 g) = 0.295 W/kg; SAR(10 g) = 0.182 W/kg

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

Wikg
— 0.323

—0.261

0.199

0.137

0.074

0.012 KT
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GSM 835MHz GPRS 4TS Body Right Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 837 MHz; &sigma; = 1.001 S/m; &epsilon;; = 55.152; &rho; =
1000 kg/m®

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)

Middle Right GPRS 4TS 850MHz/Area Scan (6x18x1):

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

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

Middle Right GPRS 4TS 850MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 13.950 VV/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 0.392 W/kg

SAR(1 g) = 0.214 W/kg; SAR(10 g) = 0.131 W/kg

Maximum value of SAR  (measured) = 0.230 W/kg
Wikg
— 0.230

—0.186

0.142

0.098

0.054

0.0097 "‘r
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GSM 835MHz GPRS 4TS Body Bottom Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 837 MHz; &sigma; = 1.001 S/m; &epsilon;; = 55.152; &rho; =
1000 kg/m®

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)

Middle Bottom GPRS 4TS 850MHz/Area Scan (7x11x1):

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

Maximum value of SAR  (measured) = 0.158 W/kg

Middle Bottom GPRS 4TS 850MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 11.178 VV/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.472 W/kg

SAR(1 g) = 0.160 W/kg; SAR(10 g) = 0.067 W/kg

Maximum value of SAR  (measured) = 0.180 W/kg
Wikg
— 0.180

—0.144

0.109

0.073

0.038

0.00254 KT

Page 40 of 118



EI- East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

GSM 835MHz GPRS 4TS Body Top Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 837 MHz; &sigma; = 1.001 S/m; &epsilon;; = 55.152; &rho; =
1000 kg/m®

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)

Middle Top GPRS 4TS 850MHz/Area Scan (7x11x1):

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

Maximum value of SAR  (measured) = 0.0450 W/kg

Middle Top GPRS 4TS 850MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 6.841 VV/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.113 W/kg

SAR(1 g) = 0.048 W/kg; SAR(10 g) = 0.023 W/kg

Maximum value of SAR  (measured) = 0.0582 W/kg
Wikg
— 0.058

—0.047

0.03%

0.024

0.013

0.00135 KT
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EI_ East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

GSM 835MHz GPRS 4TS Body Toward Phantom Low

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

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)

Low Toward Phantom GPRS 4TS 850MHz/Area Scan (7x13x1):
Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 0.586 W/kg

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

Reference Value = 18.205 VV/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.944 W/kg

SAR(1 g) = 0.497 W/kg; SAR(10 g) = 0.286 W/kg

Maximum value of SAR  (measured) = 0.562 W/kg
Wikg
— 0.562

—0.452

0.342

0.233

0.123

0.014 KT
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EI_ East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

GSM 835MHz GPRS 4TS Body Toward Phantom High

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 849 MHz; &sigma; = 1.015 S/m; &epsilon;; = 55.205; &rho; =
1000 kg/m®

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

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

Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14)

High Toward Phantom GPRS 4TS 850MHz/Area Scan (7x13x1):

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

Maximum value of SAR  (measured) = 0.546 W/kg

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

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

Reference Value = 18.174 VV/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.940 W/kg

SAR(1 g) = 0.497 W/kg; SAR(10 g) = 0.285 W/kg

Maximum value of SAR  (measured) = 0.569 W/kg
Wikg
— 0.569

—0.457

0.346

0.234

0122

0.011 KT
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EI_ East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

GSM 835MHz E-GPRS 4TS Body Toward Phantom Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 837 MHz; &sigma; = 1.001 S/m; &epsilon;; = 55.152; &rho; =
1000 kg/m®

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)

Middle Toward Phantom E-GPRS 4TS 850MHz /Area Scan (7x13x1):

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

Maximum value of SAR  (measured) = 0.344 W/kg

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

Reference Value = 14.200 VV/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.585 W/kg

SAR(1 g) = 0.306 W/kg; SAR(10 g) = 0.175 W/kg

Maximum value of SAR  (measured) = 0.345 W/kg
Wikg
— 0.345

—0.278

0.210

0.143

0.07%

0.00769 KT
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EI_ East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

GSM 1900MHz GPRS 4TS Body Toward Phantom Middle

Date/Time: 8/10/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f = 1880 MHz; &sigma; = 1.504 S/m; &epsilon;, = 53.319; &rho; =
1000 kg/m®

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)

Middle Toward Phantom GPRS 4TS 1900MHz/Area Scan (7x13x1):

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

Maximum value of SAR  (measured) = 0.308 W/kg

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

Reference Value = 6.682 VV/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.524 W/kg

SAR(1 g) = 0.296 W/kg; SAR(10 g) = 0.154 W/kg

Maximum value of SAR  (measured) = 0.346 W/kg
Wikg
— 0.346

= 0.277

0.208

0.139

0.070

0.0012 "‘r
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EI_ East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

GSM 1900MHz GPRS 4TS Body Toward Ground Middle

Date/Time: 8/10/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f = 1880 MHz; &sigma; = 1.504 S/m; &epsilon;, = 53.319; &rho; =
1000 kg/m®

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)

Middle Toward Ground GPRS 4TS 1900MHz/Area Scan (7x13x1):

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

Maximum value of SAR  (measured) = 0.237 W/kg

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

Reference Value = 3.667 VV/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.487 W/kg

SAR(1 g) = 0.237 W/kg; SAR(10 g) = 0.093 W/kg

Maximum value of SAR  (measured) = 0.276 W/kg
Wikg
— 0.276

—0.221

0.166

0.110

0.055
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El- East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

GSM 1900MHz GPRS 4TS Body Left Middle

Date/Time: 8/10/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f = 1880 MHz; &sigma; = 1.504 S/m; &epsilon;, = 53.319; &rho; =
1000 kg/m®

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)

Middle Left GPRS 4TS 1900MHz/Area Scan (10x18x1):

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

Maximum value of SAR  (measured) = 0.145 W/kg

Middle Left GPRS 4TS 1900MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 10.079 VV/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.236 W/kg

SAR(1 g) = 0.134 W/kg; SAR(10 g) = 0.073 W/kg

Maximum value of SAR  (measured) = 0.151 W/kg
Wikg
— 0.151

0121

0.091

0.061

0.030
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El- East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

GSM 1900MHz GPRS 4TS Body Right Middle

Date/Time: 8/10/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f = 1880 MHz; &sigma; = 1.504 S/m; &epsilon;, = 53.319; &rho; =
1000 kg/m®

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

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

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03)

Middle Right GPRS 4TS 1900MHz/Area Scan (10x18x1):

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

Maximum value of SAR  (measured) = 0.102 W/kg

Middle Right GPRS 4TS 1900MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 5.356 VV/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 0.195 W/kg

SAR(1 g) = 0.088 W/kg; SAR(10 g) = 0.037 W/kg

Maximum value of SAR  (measured) = 0.108 W/kg
Wikg
— 0.108

—0.087

0.065

0.044

0.022

I].I]I]I]»1IEI5K<r
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EI_ East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

GSM 1900MHz GPRS 4TS Body Bottom Middle

Date/Time: 8/10/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f = 1880 MHz; &sigma; = 1.504 S/m; &epsilon;, = 53.319; &rho; =
1000 kg/m®

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)

Middle Bottom GPRS 4TS 1900MHz/Area Scan (7x11x1):

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

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

Middle Bottom GPRS 4TS 1900MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 10.297 VV/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.535 W/kg

SAR(1 g) = 0.246 W/kg; SAR(10 g) = 0.095 W/kg

Maximum value of SAR  (measured) = 0.328 W/kg
Wikg
— 0.328

—0.262

0.197

0131

0.066

I].I]I]I]323x<r

Page 49 of 118



EI_ East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

GSM 1900MHz GPRS 4TS Body Top Middle

Date/Time: 8/10/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f = 1880 MHz; &sigma; = 1.504 S/m; &epsilon;, = 53.319; &rho; =
1000 kg/m®

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)

Middle Top GPRS 4TS 1900MHz/Area Scan (7x11x1):

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

Maximum value of SAR  (measured) = 0.0117 W/kg

Middle Top GPRS 4TS 1900MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 3.208 VV/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.0220 W/kg

SAR(1 g) = 0.012 W/kg; SAR(10 g) = 0.00605 W/kg

Maximum value of SAR  (measured) = 0.0128 W/kg
Wikg
— 0.013

—0.010

||

Ll |
i
I

0.0077

.

0.00513

0.00257
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EI_ East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

GSM 1900MHz GPRS 4TS Body Toward Phantom High

Date/Time: 8/10/2013
Electronics: DAE4 Sn1244
Medium: Body 1900MHz
Medium parameters used: f = 1910 MHz; &sigma; = 1.534 S/m; &epsilon;, = 53.187; &rho; =
1000 kg/m®
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)
High Toward Phantom GPRS 4TS 1900MHz/Area Scan (7x13x1):
Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR  (measured) = 0.396 W/kg
High Toward Phantom GPRS 4TS 1900MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.040 VV/m; Power Drift = 0.15 dB
Peak SAR (extrapolated) = 0.570 W/kg
SAR(1 g) = 0.323 W/kg; SAR(10 g) = 0.172 W/kg

Maximum value of SAR  (measured) = 0.374 W/kg
Wikg
— 0.374

—0.299

0.225

0.150

0.07%

I].I]I]I]35!3x<r
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EI_ East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

GSM 1900MHz GPRS 4TS Body Toward Phantom Low

Date/Time: 8/10/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

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)

Low Toward Phantom GPRS 4TS 1900MHz/Area Scan (7x13x1):
Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 0.324 W/kg

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

Reference Value = 10.522 VV/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 0.516 W/kg

SAR(1 g) = 0.296 W/kg; SAR(10 g) = 0.156 W/kg

Maximum value of SAR  (measured) = 0.348 W/kg

Wikg
— 0.348

—0.279

0.210

0.140

0.071

0.00242 KT
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EI_ East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

GSM 1900MHz E-GPRS 4TS Body Toward Phantom High

Date/Time: 8/10/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f = 1910 MHz; &sigma; = 1.534 S/m; &epsilon;, = 53.187; &rho; =
1000 kg/m®

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)

High Toward Phantom E-GPRS 4TS 1900MHz/Area Scan (7x13x1):

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

Maximum value of SAR  (measured) = 0.276 W/kg

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

Reference Value = 10.696 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.462 W/kg

SAR(1 g) = 0.264 W/kg; SAR(10 g) = 0.140 W/kg

Maximum value of SAR  (measured) = 0.301 W/kg
Wikg
— 0.301

—0.241

0.181

0121

0.061

0.00118 KT
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EI_ East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

WCDMAS850MHz Body Toward Phantom Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 837 MHz; &sigma; = 1.001 S/m; &epsilon;; = 55.152; &rho; =
1000 kg/m®

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: WCDMA Band V; Frequency: 836.6 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14)

Middle Toward Phantom WCDMAB850MHz/Area Scan (7x13x1):

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

Maximum value of SAR  (measured) = 0.954 W/kg

Middle Toward Phantom WCDMA850MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 25.889 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 1.69 W/kg

SAR(1 g) = 0.947 W/kg; SAR(10 g) = 0.565 W/kg

Maximum value of SAR  (measured) = 1.08 W/kg

Wikg
—1.077

— 0.866

0.656

0.445

0.234

0.024
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EI_ East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

WCDMAS850MHz 2 Body Toward Phantom Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 837 MHz; &sigma; = 1.001 S/m; &epsilon;; = 55.152; &rho; =
1000 kg/m®

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: WCDMA Band V; Frequency: 836.6 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14)

Middle Toward Phantom WCDMAB850MHz 2/Area Scan (7x13x1):

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

Maximum value of SAR  (measured) = 0.956 W/kg

Middle Toward Phantom WCDMA850MHz 2/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 20.358 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 1.68 W/kg

SAR(1 g) = 0.925 W/kg; SAR(10 g) = 0.542 W/kg

Maximum value of SAR  (measured) = 1.02 W/kg

Wikg
—1.018

—0.818

0.619

0.419

0.220

0.020 X-T
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EI- East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

WCDMAS850MHz Body Toward Ground Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 837 MHz; &sigma; = 1.001 S/m; &epsilon;; = 55.152; &rho; =
1000 kg/m®

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

Communication System: WCDMA Band V; Frequency: 836.6 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14)

Middle Toward Ground WCDMAB850MHz/Area Scan (7x13x1):

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

Maximum value of SAR  (measured) = 0.513 W/kg

Middle Toward Ground WCDMAB850MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 18.626 VV/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 0.912 W/kg

SAR(1 g) = 0.490 W/kg; SAR(10 g) = 0.307 W/kg

Maximum value of SAR  (measured) = 0.524 W/kg

Wikg
—0.524

—0.421

0.319

0.216

0.114

0.011
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EI_ East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

WCDMAS850MHz Body Right Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 837 MHz; &sigma; = 1.001 S/m; &epsilon;; = 55.152; &rho; =
1000 kg/m®

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: WCDMA Band V; Frequency: 836.6 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14)

Middle Right WCDMAB850MHz/Area Scan (6x18x1):

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

Maximum value of SAR  (measured) = 0.443 W/kg

Middle Right WCDMAB850MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 16.351 VV/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 0.684 W/kg

SAR(1 g) = 0.448 W/kg; SAR(10 g) = 0.274 W/kg

Maximum value of SAR  (measured) = 0.488 W/kg

Wikg
— 0.488

—0.390

0.293

0.195

0.098
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EI— East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

WCDMAS850MHz Body Left Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 837 MHz; &sigma; = 1.001 S/m; &epsilon;; = 55.152; &rho; =
1000 kg/m®

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: WCDMA Band V; Frequency: 836.6 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14)

Middle Left WCDMAB850MHz/Area Scan (6x18x1):

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

Maximum value of SAR  (measured) = 0.491 W/kg

Middle Left WCDMAB850MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 18.126 VV/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 0.778 W/kg

SAR(1 g) = 0.461 W/kg; SAR(10 g) = 0.276 W/kg

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

Wikg
—0.516

—0.418

0.320

0.222

0.124

0.026
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EI_ East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

WCDMA850MHz Body Bottom Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 837 MHz; &sigma; = 1.001 S/m; &epsilon;; = 55.152; &rho; =
1000 kg/m®

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: WCDMA Band V; Frequency: 836.6 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14)

Middle Bottom WCDMAB850MHz/Area Scan (7x11x1):

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

Maximum value of SAR  (measured) = 0.249 W/kg

Middle Bottom WCDMAB850MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 16.284 VV/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.892 W/kg

SAR(1 g) = 0.293 W/kg; SAR(10 g) = 0.121 W/kg

Maximum value of SAR  (measured) = 0.332 W/kg

Wikg
—0.332

—0.267

0.201

0.136

0.070

0.00492
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EI- East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

WCDMA850MHz Body Top Middle

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 837 MHz; &sigma; = 1.001 S/m; &epsilon;; = 55.152; &rho; =
1000 kg/m®

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: WCDMA Band V; Frequency: 836.6 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14)

Middle Top WCDMAB850MHz/Area Scan (7x11x1):

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

Maximum value of SAR  (measured) = 0.0872 W/kg

Middle Top WCDMAB850MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 9.425 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.180 W/kg

SAR(1 g) = 0.077 W/kg; SAR(10 g) = 0.036 W/kg

Maximum value of SAR  (measured) = 0.0931 W/kg

Wikg
— 0.093

—0.07%

0.057

0.039

0.021

0.00248
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WCDMAS850MHz Body Toward Phantom Low

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Ambient Temperature:22.5<C Liquid Temperature:22.5C
Communication System: WCDMABand V; Frequency: 826.4 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14)

Low Toward Phantom WCDMA850MHz/Area Scan (7x13x1):
Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 0.963 W/kg

Low Toward Phantom WCDMAB850MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 19.691 VV/m; Power Drift =0.19 dB

Peak SAR (extrapolated) = 1.80 W/kg

SAR(1 g) = 0.967 W/kg; SAR(10 g) = 0.563 W/kg

Maximum value of SAR  (measured) = 1.07 W/kg

Wikg
—1.070

— 0.860

0.651

0.411

0.231

0.022
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WCDMAS850MHz Body Toward Phantom High

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 847 MHz; &sigma; = 1.012 S/m; &epsilon;; = 55.214; &rho; =
1000 kg/m®

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

Communication System: WCDMA Band V; Frequency: 846.6 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14)

High Toward Phantom WCDMAB850MHz/Area Scan (7x13x1):

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

Maximum value of SAR  (measured) = 1.12 W/kg

High Toward Phantom WCDMAB850MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 21.899 VV/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 2.00 W/kg

SAR(1 g) = 1.1 W/kg; SAR(10 g) = 0.652 W/kg

Maximum value of SAR  (measured) = 1.23 W/kg

Wikg
—1.232

—0.992

0.751

0.510

0.270

0.029
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WCDMAS850MHz 2 Body Toward Phantom High

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 847 MHz; &sigma; = 1.012 S/m; &epsilon;; = 55.214; &rho; =
1000 kg/m®

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: WCDMA Band V; Frequency: 846.6 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14)

High Toward Phantom WCDMAB850MHz 2/Area Scan (7x13x1):

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

Maximum value of SAR  (measured) = 1.14 W/kg

High Toward Phantom WCDMAB850MHz 2/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 22.516 VV/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 2.03 W/kg

SAR(1 g) = 1.11 W/kg; SAR(10 g) = 0.660 W/kg

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

Wikg
—1.241

—0.999

0.756

0.514

0.272

0.029
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WCDMA850MHz 2 Body Toward Phantom Low

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Ambient Temperature:22.5<C Liquid Temperature:22.5C
Communication System: WCDMA Band V; Frequency: 826.4 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14)

Low Toward Phantom WCDMAB850MHz 2/Area Scan (7x13x1):
Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 0.970 W/kg

Low Toward Phantom WCDMAB850MHz 2/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 20.371 VV/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 1.77 W/kg

SAR(1 g) = 0.958 W/kg; SAR(10 g) = 0.563 W/kg

Maximum value of SAR  (measured) = 1.09 W/kg

Wikg
—1.087

—0.874

0.662

0.449

0.236

0.023
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WCDMA1900MHz Body Toward Phantom Middle

Date/Time: 8/10/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f = 1880 MHz; &sigma; = 1.504 S/m; &epsilon;, = 53.319; &rho; =
1000 kg/m®

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

Communication System: WCDMA Band II; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03)

Middle Toward Phantom WCDMA1900MHz/Area Scan (7x13x1):

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

Maximum value of SAR  (measured) = 0.758 W/kg

Middle Toward Phantom WCDMA1900MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 17.678 VV/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 1.35 W/kg

SAR(1 g) = 0.706 W/kg; SAR(10 g) = 0.373 W/kg

Maximum value of SAR  (measured) = 0.793 W/kg

Wikg
— 0.793

—0.636

0.479

0.323

0.166

0.00936
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WCDMA1900MHz Body Toward Ground Middle

Date/Time: 8/10/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f = 1880 MHz; &sigma; = 1.504 S/m; &epsilon;, = 53.319; &rho; =
1000 kg/m®

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: WCDMABand II; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03)

Middle Toward Ground WCDMAZ1900MHz/Area Scan (7x13x1):

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

Maximum value of SAR  (measured) = 0.613 W/kg

Middle Toward Ground WCDMAZ1900MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 11.142 VV/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 1.26 W/kg

SAR(1 g) = 0.612 W/kg; SAR(10 g) = 0.266 W/kg

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

Wikg
—0.737

—0.591

0.445

0.298

0.152

0.00608
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WCDMA1900MHz Body Left Middle

Date/Time: 8/10/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f = 1880 MHz; &sigma; = 1.504 S/m; &epsilon;, = 53.319; &rho; =
1000 kg/m®

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: WCDMABand II; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03)

Middle Left WCDMA1900MHz/Area Scan (5x11x1):

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

Maximum value of SAR  (measured) = 0.252 W/kg

Middle Left WCDMA1900MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 7.849 VV/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.553 W/kg

SAR(1 g) = 0.227 W/kg; SAR(10 g) = 0.098 W/kg

Maximum value of SAR  (measured) = 0.328 W/kg

Wikg
—0.328

—0.263

0.198

0.133

0.068

0.00318
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WCDMA1900MHz Body Right Middle

Date/Time: 8/10/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f = 1880 MHz; &sigma; = 1.504 S/m; &epsilon;, = 53.319; &rho; =
1000 kg/m®

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: WCDMABand II; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03)

Middle Right WCDMA1900MHz/Area Scan (5x11x1):

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

Maximum value of SAR  (measured) = 0.265 W/kg

Middle Right WCDMA1900MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 10.141 VV/m; Power Drift =0.13 dB

Peak SAR (extrapolated) = 0.491 W/kg

SAR(1 g) = 0.216 W/kg; SAR(10 g) = 0.093 W/kg

Maximum value of SAR  (measured) = 0.263 W/kg

Wikg
— 0.263

—0.211

0.159

0107

0.055

0.00254
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WCDMAZ1900MHz Body Top Middle

Date/Time: 8/10/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f = 1880 MHz; &sigma; = 1.504 S/m; &epsilon;, = 53.319; &rho; =
1000 kg/m®

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: WCDMABand II; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03)

Middle Top WCDMA1900MHz/Area Scan (5x7x1):

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

Maximum value of SAR  (measured) = 0.00911 W/kg

Middle Top WCDMA1900MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 2.413 VV/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.0350 W/kg

SAR(1 g) = 0.00935 W/kg; SAR(10 g) = 0.00484 W/kg

Maximum value of SAR  (measured) = 0.00949 W/kg

Wikg
—0.00949
L1 0.00759
.!..
0.00569 | | |
. |
| n
| b |
| === |
0.0038
0.0019
o |1
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WCDMA1900MHz Body Bottom Middle

Date/Time: 8/10/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f = 1880 MHz; &sigma; = 1.504 S/m; &epsilon;, = 53.319; &rho; =
1000 kg/m®

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: WCDMABand II; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03)

Middle Bottom WCDMA1900MHz/Area Scan (5x7x1):

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

Maximum value of SAR  (measured) = 0.556 W/kg

Middle Bottom WCDMA1900MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 10.123 VV/m; Power Drift =-0.17 dB

Peak SAR (extrapolated) = 1.09 W/kg

SAR(1 g) = 0.460 W/kg; SAR(10 g) = 0.177 W/kg

Maximum value of SAR  (measured) = 0.574 W/kg

Wikg
—0.574

—0.460

0.345

0.231

0117

0.0022
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WCDMA1900MHz Body Toward Phantom Low

Date/Time: 8/10/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Ambient Temperature:22.5<C Liquid Temperature:22.5<C
Communication System: WCDMA Band II; Frequency: 1852.4 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03)

Low Toward Phantom WCDMAZ1900MHz/Area Scan (7x13x1):
Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 0.747 W/kg

Low Toward Phantom WCDMAZ1900MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 15.354 VV/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 1.15 W/kg

SAR(1 g) = 0.660 W/kg; SAR(10 g) = 0.350 W/kg

Maximum value of SAR  (measured) = 0.748 W/kg

Wikg
—0.748

—0.600

0.452

0.304

0.155

0.00686
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WCDMA1900MHz Body Toward Phantom High

Date/Time: 8/10/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f = 1908 MHz; &sigma; = 1.532 S/m; &epsilon;, = 53.199; &rho; =
1000 kg/m®

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: WCDMA Band II; Frequency: 1907.6 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03)

High Toward Phantom WCDMA1900MHz/Area Scan (7x13x1):

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

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

High Toward Phantom WCDMA1900MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 17.812 VV/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 0.756 W/kg

SAR(1 g) = 0.445 W/kg; SAR(10 g) = 0.261 W/kg

Maximum value of SAR  (measured) = 0.478 W/kg

Wikg
— 0.478

—0.383

0.288

0.193

0.093

0.00265
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ANNEX B SYSTEM VALIDATION RESULTS

835MHz-Body

Date/Time: 8/9/2013

Electronics: DAE4 Sn1244

Medium: Body 850 MHz

Medium parameters used: f = 835 MHz; o = 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

m¥fg
— 3.302

—2.708

2.114

1.520

0.926

0.332
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1900MHz-Body

Date/Time: 8/10/2013

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

mWig
— 14.687

—11.813

8.939

6.065

3.1

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:

g,

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 DASYS5 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.

Ef o

0

SAR =

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 1I/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

Page 79 of 118



EI_ East China Institute of Telecommunications ECIT-2013-0076-FCC-SAR

part of the Mounting Device in place of the phone positioner. The extension is fully compatible with
the Twin-SAM and ELI phantoms.

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

C.4.5 Phantom

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

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

Shell Thickness: 2 +0.2 mm

Filling Volume:  Approx. 25 liters

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

Available: Special

Picture C.9: SAM Twin Phantom
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ANNEX D Position of the wireless device in relation to the phantom

D.1 General considerations

This standard specifies two handset test positions against the head phantom — the “cheek”
position and the “tilt” position.

Vertical Vertical
Center Line Center Line
wi2, ) w2 | w2
P Horizontal | —rta—s!
' Line : !
1
,"/ﬁontal / \
/ Line A Acoustic
Output
Acoustic Bottom of 4 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

“RE

Picture D.2 Cheek position of the wireless device on the left side of SAM
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1‘,(i

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

D.2 Body-worn device

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

Picture D.4 Test positions for body-worn devices

D.3 Desktop device

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

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

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

835
Frequency (MHz) Body 1900 Body
Ingredients (% by weight)
Water 52.5 69.91
Sugar 45.0 \
Salt 14 0.13
Preventol 0.1 \
Cellulose 1.0 \
Glycol Monobutyl \ 29.96
Dielectric Parameters €=55.2 €=53.3
Target Value 0=0.97 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-2013-0076-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 Aug 6,2013 835MHz OK
3252 Head 1900MHz Aug 6,2013 1900MHz OK
3252 Body 835MHz Aug 6,2013 835MHz OK
3252 Body 1900MHz Aug 6,2013 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

1 Lllir L
i Calsboentian with M/ﬁh
CALIBRATION LABDRATORY T
1 Agdid; Mo 52 Hugymsbel Bosd, Hadian Distice, Beijing, 1001%], Chisa %ﬂ-‘ "
Tel: +36- 1 0-52 1631 2075 Fas: +36-1 0833086312504 " r.rﬂ:m CHAS L0442
E-mail; lnligseis.con Fiftre!were gmity com
Client . ;
Chject
Calbration Procedureds)
1 . Calibration date:
N Thes calibration Cartiicate docwements the traceability to national standards, which realize the physical unils af

| | measurements(S1). The measurements and the uncarainbes with confidence prabability are given on the following
!'| pages and ara part of tha cartificate.

All cENDIBNCNS Nave Deen conducted in Me closed wmboratory Taclime ervircnmen Temperamrezes and |
humidity <70%.

Calibraton Equipment used (M&TE critical for calibration)

Primary Standands Dw Cal Date({Calbrated by, Certificate MNo.) Scheduled Calibratban
Documanting
Process Calibrades 753 | 1071018 O =July-13 (TMC, Mo A1 3-040) July-14

Calibrated by:
Reviewed by

| | Approved by:

. laswed: July 24, 2013
| |_This calibratian cerificate shall not ba raproduced axcapt in full without writtan approwval of tha laboratoty.

Certficate Mo: JZ13-2.3040 Page | 0f 2
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w:i Roal, Habdus Dearicn, Beijmg, [D3191, China

IS Fooe: Bl B0 250G B o S0
||II||. WS TTEE e
Glossary:
DAE data scquisition electronics
Connector angle information used in DASY system to align probe sensor X

to the robot coordinate systom.

Methods Applied and Interpretation of Paramaters:

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

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

« The report pravide only calibration results for DAE, it does not contain ather
performance test results

Certiticane Mo: 1213-2-20440 Page 2 af 3
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[ =~
TM NI 4 - Calabeomon s
- —
R, Y CALGRATION LABORATORY

Medid: Min. 52 Hugyemnbei Rend, Haidian Diseict, Beiji

IR, Chana

Tel +Rs= D02 gk 3- hTe Fan: B ] 0= 3 05325014
[-rmail: lnfgemeile sem Himpe e emeile com
DC Voltage Measurement
AJD - Cornerter Rasalution nominal
High Range 1L5E = Biph, full range = 100 +300 mi
Loz Mg ILEE = Al fulil range = S P Y]

DiEY measurament parematers: Auto Taro Time: 3 sec; Measuring lime: 3 sec

Calibration Factons x ¥ Z

Iligh Rang# 403,807 £ 0. 15% (=2} | ADN.E35 1 0.18% {(k=2} | 404,284 & 0. 18% (k=2)
Low Rangs JHBE00 £ 0.7 (k=2) | 3.58071 £ 0.7% (k=2) | 401324 4 0.7% (k=2)
Connector Angle
[ |
[ Conneclor Angle b be used in DASY sysiem | 4fF 1"
Certificate hin: 17| 3-2- 2044 Page 1of 3
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AN u‘u ",
N
hm-m P a——
s o e s g  JHCHRA
CAUBRATION LABORATORY z S
Z ﬁ\\}
Add No 42 Heayuanbei Rosd. Hulden Digrict, Beljog. 100191, Chima edy ey
ok BE-1062MAI320N  Fa + B 0623040332504 sy CNAS L0442
Fomail: I ibemcine com Hip ‘wwwenciie.com
Client CATR-SH.

Coject

Calibeation Procedure!s)

Calibraton gate

This calibeaton Certificate documents the traceabiity 1o national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertanties with confidence probatdity are given on the foliowing
pages and are part of the certificate

All caliorabions have been conductad In the closed laboratory faciity emvironment temperature(22:3)°C and
humidiay«<70%

| Caloration Equpmeant used (MATE critical for calibeation)

Prmary Standarcs ID¥  Cal Dale{Caibrated by, Certificate No | Scheduled Cafibration
Power Matar  NRP2 101919 01-Jul-13 (TMC, No. JW13-044) Jun-14
Power sensor  NRP-Z91 | 101547 01-Juk-13 {TMC, No.JW13-044) Jun-14
Power sensor  NRP-291 | 101548 01-Juk13 (TMC, No.JW13-044) Jun-14
Raferance100BAttenuator | BTDS20 12-Dec-12(TMC No.JZ12-887) Dec-14
Referenca20dBAttenuator | BT0267 12-Dec-12(TMC No.JZ12-888) Dec-14
Reference Probe EX3DVA | SN3845  20-Dec-12(SPEAGNo EX3-3846_Dec12) Dec-13
DAE4 SN 777 22-Feb-13 (SPEAG DAE4-777_Feo13)  Feo-14

Secondary Standards | ID# Ca# Date{Calibrated by, Certificate No.)  Scheduled Caiibration
SigralGeneratoMGITO0A | 6201052805  01-Jul-13 (TMC, No.JW13-045) Jun-14

Network Analyzer ESOT1C | MY46110673  15-Feb-13 {TMC, No.JZ13-781) Feb-14

Calitested by

Reviewed oy:

Aprovod by

Issued: August 7, 2013
This caibration certificate shall not be reproduced except in full without wrtlen approval of the Isboratory.

Centificate No: J13-2-2042 Page 1ol
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L

WL e

Adek Mo 52 Hesgeanbes Rosd, Haidian Disrici, Baijing. 100091, Ching
Tk A RE-10-62 MG 15-207% Feog: B 10-02 WHAT5-2904
B-rmaal; Indae £.00m Hixp ! wewvemaiie, com
Glossary:
TSL tissue simulating lguid
MOR M yz sensitivity n free spaca
ComF sengfivity m TEL / NORMyx. vz
ocrP dinge compression point
CF cres! facior [1iduty_cycle) of the RF sigral
ABCD rmadulation depsndent lineanzation paramebers

Polanzaton © @ rotation around probe axis
Palarizatan & A ratation argund an axis that is in the plane normal 1o probe axis (at measuramant center), |

B0 b5 rmn el b gy olas asis

Calibration is Performed According to the Following Standards:

8} |[EEE Std 1528-2003, “IEEE Recommended Praclice for Delermining the Peak SpatialAveraged
Spacific Absorption Rate (5AR) in the Human Head from Wireless Communications Devices
Measurement Technques”, Dacamber 2003

b IEG 823081, *Procedura fo measurs the Spacific Ahenmption Rate (S4R) far hamd-hakl dedrss issd

in
Mat

clase praximity b the ear (frequency range of 300MHz to AGHz)", Februany 2005

hods Applied and Interpretation of Parameters:

NORMy, 2. Assessed for E-field polarzation 8=0 (500MHz in TEM-call; f> 1800MHz: waveguide).
WORMey.z are only inermediate values, e the uncetainties of NORMx y, 2 does not effect the

£ field uncertainty nside TSL (see below GonvF),

NORM{Ix, .z = NORMy v z° fraquancy_response (see Freguency Response Char). This
Inearization s implemented in DASY 4 soffware versions latar than 4.2. The uncertainty of the
Irequency respanse is included in the slated wncertainty of ConvF,

DI:F'.I'.].I:Z. DCF are numesical ingarizalion parameders assessed based on the data of power sweep
{no uncertainty required). DGP does not depend on frequency nor miedia,

PAR: PAR is tha Peak to Averape Ratio that s not calibrated but determined based on the signal
charactenstics

Ax px Bu oz Gy WRx v A B.C are numerical Inesnzabion paramaters sssessed based on the
dala of power sweep for specific modulation signal. The parameters do not depend on freguancy nor
medis. Vi is the masimum calbration range expressed in RMS voltage across the diode:

ConvF and Boundary Effect Parametars: Assessed in flal phantorn using E-Reld (or Temperature
Transfer Standard for fBI0MHz) and inside waweguide using analytical field dislributions based an
power measurements for f =800MHz. The same setups are usad for assessment af the parameters
applied for boundary compensation (alpha, dapth) of which typical uncertainty valwed are gven.
These paramebers ane used in DASYS software fo improve proba acouracy close bo the boundary.
Thi sansitivity in TSL comesponds to NORMx,y.2* Conv® whereby the unoertainly cormesponds to
that given for ConwF. A freguency dependent ConvF is used in DASY version 4.4 and higher which
alkyws exiending the validity from£50MHz 1ot 100MHz.

Spherical isotropy (30 devialion from satropy): in a field of low gradents realized using & flat
phantom expassd by a pabch anbenna

Sensar Offsal: The sensor offsel corresponds to the offset of virtual measuremeant center from tha
prabe tip (on probe ams). No telerance required

Connector Angle: The angle is assessed using the information gained by determining the NORM:
{rr uncestainty requinad).

Cerizficate Mo: 113-2-3042 Papge 2 of
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TMi'i s

i Mo || h“\lll |I ||4 |.Ihlll.r
Tk 80 1114 o
L-prasl: In |_|-__._||||

Probe ES3DV3

SN: 3252

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

(Mol san-compalible wigh DASY2 systemnl)
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TV —

‘n.|1 Mo 32 Hiaypaanbed Howd. Heldin Diswicl. Beljing. 100191, China
+3w 1 1= Elr. - re ] Fiog: +3 60062304433 2504
I I'ral INEEEm e L0m HIIp W S TGIE . com

DASY — Parameters of Probe: ES3DV3 - SN: 3252

Basic Calibration Parameters

| Sensor ¥ | Sonsor 'y [Sensorz [ Unc (k=2) |
. Morm{pviim)®) | 1.29 [1.34 132 | #10.8%
[ 1034 [ 1048 102.4

Modulation Calibration Parameters

[we | communication A B [ [o VR UncE ‘
| Sywboen Harmw | ) BV | a8 mV | ke
o =" X 0.0 0.0 1.0 0.00 207.8 +3.3% |
v |00 |00 |10 [ 200.7 -
z 0.0 0.0 1.0 2085

The reported uncerainty of measurement is stated as the standard uncertainty of
Measuremnent muliplied by the coverage factor k=2, which for 8 normal distribution
Comssponds o & coverage probability of approximatiely 5%,

“ The uncanainties of Morm X, ¥, Z da not aBect the E*-field unceriainty inside TEL (see Fage § and Page &)
- ° Mumerical inearzation parameser; unceriainty not requined

Umlﬂlﬁ' 15 dabtarmined wEng the mas deviation fnom lingar reaponse apolying rectangular distribution
and s axpreassd for the sguare of the fisld value

Cemifiesne Moz J13-2-2042 Page4 of 11
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Akl M ST Huayuasbei Road, Haidien Diarict, Bedjing, 100191, Chisa
Fel: +R- 1 0-AF34633-20T0 Fau: +B5-1061304631-2 504
E-mul Inlnaemeie oom Hibpeinw

v ETTC T OO

ECIT-2013-0076-FCC-SAR

DASY — Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Dltarrmned in Head Tlﬁue Simulating Illedla

1 Mk Fﬂ::'m::r“ . c""“::.,‘r::'"" ConvE X | ConvF Y | ConvE Z | Alpha ';'::]‘ :’:‘2;
B50 41,5 0.e32 g8.10 .10 EAD n2v 1.93 + 1_2%;
00 a1s 087 B9 | B8 B1% (D31 179 | 1%

| 1760 [ 40,1 1.37 5.58 5.58 .58 037 1.87 - 12‘.-'::-_

1800 | 400 1.40 5.24 524 | B4 043 (182 | +12%

G Frequency valdity of +100MHz only applies for DASY wi.4 and higher (Pages 2), else it is resiricted to $50MHE. The

uncEtmingy is the AESS of Convf uncertainty af cabbration frequency and the uncertainty far the indicabed frequancy band.

" g frequiency below 3 GHz, the validity of lisswe parameters (t and o) can be relaved to +10% i iquid compensatian
fomaila & appled 10 megssured SAR valugs. &t frgquancies annun 3 GHy, the walidity of tissie parametars (r and ) is
reglncled 16 £5%, The unceriainty is the RESS of the ComF uncertanty for indicated targed tissue paramesars.

Certificate Mo: 11522042

Page 5 of 11
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M izees

Add: Mo &3 Husgyeanhei Koo, Vinidias District, Baijing. 100191, Ching
Tk +AG-10-602 WHE15- 2075 Vems: #80-10-02 50483 5-2904
-mail: infsBemcine, oom Vi o e o

DASY - Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Body Tissue Simulating Media

- T " T — T
f [MHz]" Fr.-f-:lx;yr ' M‘T;::;?’ CanwF X | ConvF ¥ : ConwF £ Alpha :’:1'::.:' :Jh::
850 552 | 089 614 | B.14 B4 040|168 | £12%
800 55.0 1.08 811 611 | 611|039 |60 | +i2% |
1750 524 | 140 520 520 | 520 043 (184 [ +12% |
100 | saz [ a2 5.08 BO3 | 603|046 | 1BE | +12%

" Frequancy validiy of +100MHz coly applies Tor DASY w4 and higher (Page 2, else & & resiricted bo +S0MHz. The
ungatanty & the RS5 of ComF uncartainty &l calibration Trequency and the uncartainty for the indicated freguency band
Al Trequancy bekrw 3 GHE. the validity of lissue paramebans (¢ and a) can be relaced ta £10% i liquid compensation
farmiila & applied I medsresd SAR wlies Al frequencies ahoue 3 GHe the salidity of tissoe paameters (r and o) s
resircied fo #5%. The uncertainty is the RSS of the Cor® wuncartainty for indicated terged tissue paramesans

Cerifieme Moz J13-2-2042 Paged of 11

Page 95 of 118



Frequency response (normalized)

1.2

08

Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

T T

+ . T r T
-] 500 1000 1500 2000 2500 000

[ = 2
1 IMHZ
TEM Bisg ..

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

Cerifienie Mo J13-2-2042 Fage 7ef 11
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TME(EEee

Add: NoS2 Husgrenbei Read, Hasdiee Distsict, Beijing, 100091, Clona
Tel +86-10-62304633-207% Fope; =R6-10-62 2046132504
B! Inesic.cun 10t e ermette, com

Receiving Pattern (®), 6=0°

=600 MHz, TEM f=1800 MHz, R22

18y
L1
g 63 drtme gmgr e emee b P I IS - S
4
<
10 T T T T T Aa L
. we » ° ~ L) "
DRI TR Kol gt .
* - 100MHZ COOMME - 1900MMz - 2500MMz]
Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
Certihicate Noc J13-2-2042 Pages of 11
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TMLGE e

Add: N 52 Huayuasnber Road, Haidan Digrct, Beyng, 100191 Chira

Tel: + RS- 10823 MA3 20T Fax
E-mail lnfoiwemeite som

Certificate Noc J15.2.2042

S BA- OS2 100 5 1504
Hitp'wwwaencin com

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

~w
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5
= .
‘g 10
n
3 ;
=y
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- 0 idit-.c et
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__ SARjmWiem] 0000
—8-{not compensated + - compensated |

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

Pagevol 1t
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TML G

AR N 52 Huayuantel Road. Haldien Divrict, Beipmp. 109191, Chira
el ~$6-F062304633. 2079 Fox: +BE1U-62MH635-1504
E-radl! oo emncile.com Hup www emciie.com

Conversion Factor Assessment

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

—y———h

O 44 4B 0 UM bW W AW

Unoemi:;tyu; Spherical Isotropy Assessment: ‘2‘2.8% (K=2}

Cenificate No: J13-2.2042 Page 10 0f 11
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DASY - Parameters of Probe: ES3DV3 - SN: 3252

Other Probe Parameters

Sensor Arrangement Triangular

Connscter Angll-i:“l 128.3

Mechanical Surface Detection Mode enabled
. Optical Surface Detection Mode disable

Probe Overall Length - 33Tmm
"Pmbe Body Diameter 10mm
. Tip Langth 10mm
. Tip Dlameter - 4mm
. Probe Tip to Sensor X Calibration Point 2mm
. F'ru;:; Tip to Sensor Y Calibration Point 2mm
. Pmbq_Tlp to Sensor Z Calibration Polnt I Zmm
I Recommended Measurement Distance from Surface I Imm

Ceriificate Mo: 113-2-2M2 Page 11 of 11
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ANNEX H Dipole Calibration Certificate

TV

Sd Mo 52 Huayuanbel Foad, Hedisn Disirich, Basjing, 100151, China
Tel +BE-10-53304633-2078  Fan +BE-10-62304533-2604
E-mgl InfpEamcie com Hilg v BrTice GO

Chent CATR-5H Cartificate No: J13-2-2035

Cibjmet DCHB00VE - SM; 5134

Caliprabion Procaduma(a) TMC-OE-E-0-184

Calibration prosedures 107 dipoe VARIENON KNE

Calibration date: July 12, 2012

This caligration Cen#ficate documanss the traceabilily o nabonal standards, which realize the physcal
units of measwremantsS) The massurements and he uncartsntes with confidence probabilty are
given on tha faliowing pages and are part of the cenificate.

Al calibrations hawe bpen condusted in the closad abaratary r&tiil‘,‘ enyirgnmsant tlﬂ'lPﬂ'ﬂll-'Eilz*Jﬂ'
and humidity<T 0%

Calibralior Equipmeant usad (M&TE critical for calibration)

Frimary Ssandards I0#  Cal Date(Calibrated by, Certificste Mo Seheduled Calibration
Power Meter  NEVD A0HES 11-Bap-12 (TME, No JZ212-443) Sep-13
Power sensor NRV-ES 100585 11-Sep-12 (TMC, No. JZ12-443} Sep-13
Reference Probe EX3DVA | 5N 3846 20- Dic-13 (SPEAG, Mo EX3-3848_Dec1?)  Dec-13
DWE4 SN TTT 22-Feb13 (SPEAG, DAEA-T7T_Fenid) Feb -14
Signal Generaior E4438C | MY4B0T0383  13-Now-12 (TMC, No.JZ12-364) Mow-13
Nabweek Analyzer ES3528 | MYS3021135  15-008-12 (TMC, No.JZ13-278) Oct-13

Name Function Signature

Calirated by. Zhao Jing SAR Teat Enginaer &

Frerviswen by 2 Disnyuan SAR Preject Leader M}

Approved by: Xian Li Duapasty Director of the Ebaratary "ﬂ&%

Issued: July 26, 2013
This calibration cerficate shall ol be raproducad except in full without weilten approval of the laboratony.

Cenficate No; J12-2-2035 Page 1 ofB
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TMI e

A32 No.52 Haayuarbel Road, Hadian Orstnct. Begrg, 100191, Ching
Tl +85-1052304633.2079 Fac +86-1082504633-2504

E-Matl MfogZemcne. com Bt Moo tie Loy
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx.y,z
N/A not applicahle or nat measirad

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, *IEEE Recommended Practice for Determining the Peak
Spatial-Avaraged Specific Ahsarption Rate (SAR) in the Human Head from Wireless
Communications Davices: Measurement Techniques®, December 2003

b) IEC 622091, “Procedure 1o 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

) KNAARGARR4, SAR Measurement Requirements for 100 MHz 10 6 GHz

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and interpretation of Parameters:

o Measurement Canditions: Further details are available from the Vahidation Report at the
end of the certificate. All figures stated in the certificate are valid at the frequency
indicated.

o Antenna Paramelters with TSL' The dipole 18 mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms
onented parallel to the body axis.

« Feed Point Impedance and Retumn Loss. These paramelers are measured with the
dipole positioned under the liquid fllled 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 connactor and the antenna feed
poinl. No uncertainty required.

e SAR measured: SAR measured at the stated antenna input power

o SARnormalized: SAR as measured, normalized 1o 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 uncertamty of measurement Is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 85%

Certificate No' J13-2-2035 Page2of8
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Measurement Conditions
DuEY sysiem configuration, as far s not given on page 1.
DASY Wersian DASYER B2 BT 13T
Extrapalation Advanoed Extrapakation
Phartom Twiri Prantom
Distance Dipole Center - TSL 10 mm 'lli'l"'l.s[lmr
Fronen Rean Resaluticn i |1.r |1.? = 5 mm
Fr-tquqm 1900 MHz £ 1 MHZ
Head TSL parameters
The folowing pararstens and calaulalions wene applied.
Temperabure Permittivity Conductivity
Mominal Head TSL parameders 22.0°C 40,0 . 1.40 mh;:n'rn
m&-d}anuw (2002 G 3BELE% 137 mhoim £ 6 %
Had TSL inmparature changs during test 5T | - _
SAR result with Head TSL
SAR averaged aver 1 oo (1 g af Hisd TSL Candcn
SAR measued 250 m& inpul power 106 md& g
E&R for mominal Head TSL paramedars normabzed o 1V u?mw I‘g: .!IJ.H 5% (k=2}
SAR averaged over 10 g’ i10gjof H;.HTSI. Candiion
SAR messaed ZS0 W It s 552 MW T g

SAR Tor roringl Hesd TSL paramsesan noemakzed o W

T2 T mW g 2 20.4 % (k=Z)

Body TSL parameters
Tha tollgwing parsmeters and calculilions weseappled,
Temperaburs Permittivity Camdisctivity
MIIHIIBH!TEI.HI'IMPI 220°C 531.3 1.52 mho/m
L d Body TSL | EF20£0F) "0 5086 % 1,50 mihaim + 6 %
Body TSL temperature change dunng test <06 °C s —
SAR result with Bady TSL
AR avaraged aver 1 oo’ [1 g) of Body TSL Cordtion
SAR measwed 250 iV input power 108 miv i g
SAR for nominal Body TSL parametars normalized to 18 434 mW Jg £ D0LE % (k=2)
SAR averaged over 10 ¢’ (10 g} of Body TSL Condlion

SAR mapsrad

S50 N input poar

5ETmW g

SAR for nominal Bady TSL paramstars

nomradized §a W

22.7 miW g & 204 % (i=2p

Cerlificate Mo J13-2-2035
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Appandix

Antenna Paramaters with Head TSL

Impedarca, ranstonmed to feed point 51 800 THN
Ratum Loss - 36 BB

Antanna Parameters with Body TS0

Impedance, ransfommed fo feed point 45 A= 3 40i0
Retum Loss - 34 ®IE

Afler |I:I"'rg Barrm use wilh 1004/ radiabed powar, IZI|1|5l & shght \’lﬂ'l'l"ll"lﬂﬂ" the dipoke near mfu:aq:mrrl can
b mesasured

The dipole is made of standard semingid coadal cable. The cenbar conductor of the faeding lina ts
directly connected to the second arm of the dipoke, The antenna is therefore shar-circuited for
DC-gignals. On some of the dipokes, small énd caps arg added o the dipole Srms in ordar o imarese
matching when lcaded according fo the position as explaned in the “Measuremeant Condiiona”
paragrash. The SAR fats srs nat afasted by this shange. Tha svarall dipsia length = still azearding b
e Standand.

Mo gacessive foroe muss be applied to the dipole arms, becausa they might band of the sokdenad
conreclions masr he Teadpont may b damaged

Additional EUT Data
Mamischursd by SPEAG
Manutachared on Agril 14, 2040
Certificata Mo J13-2-2035 Page 4 of 8
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E-mai. infoggemane com i Dorveve witndhe cun
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’ W Fraquency' 1600 MHz
Medizxm parameters used: f = 1900 MHz; o = 1.385 mho/m; er = 38.576; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IECIANSI C83.19-2007)
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- DASYS52 52.8.7(1137), SEMCAD X Version 146.10
(7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7x7)Cube 0: Mcasurement grid: dx~Emm, dy=Emm, dz~8mm
Reference Value = 62,229 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 19.8 Wikg

SAR(1 g) = 10,6 Wikg; SAR(10 g) = 5.52 Wikg

Maximum value of SAR (measured) = 12.0 Wikg

13.53

27.26

408 |
0dB =123 Wikg = 10.91 dBW/kg

Certificate No. J13-2-2035 Pagesofs
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date 12.07 2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V? « SN* 6134
Communication System: CW, Frequency: 1900 MHz;
Medum paramete]rs used: f = 1800 MHz; o = 1.502 mho/m; er = 50 787. p = 1000
kg/m
Phantom section: Flat Phantom
Meacuremant Standard: DASYS (IEEE/IEC/ANSI C63.19.2007)
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
* Phantomn: Flat Phantom; Type: QDOCOP40CC
*  Measurement SW. DASY52 528.7(1137), SEMCAD X Version 14.6.10
(7164)

Nipale Calihration for Rady Tissua/Pin=250mW, d=10mm/Zaom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 74,485 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 19.8 Wikg

SAR(1 g) = 10.9 Wikg; SAR(10 g) = 5.7 Wikg

Maximum value of SAR (measured) = 12.3 Wikg

230

3061

0 dB = 124 Wikg = 10.95 dBW/kg

Certificate No: J13-2-2025 Page7ofs
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Impedance Measurement Plot for Body TSL
v e TIOUAD G 4

w

2o
On? Sen TI0000 Gy~ Seop 2 10000 G

M1 Seen 170000 G~ Sy 20000 GMe
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e 26,2010

Acceptable Conditions for SAR M ts Using Probes and Dipales
Calibrated under the SPEAG-TMC Dual-Logo Calibration Program to
Support FCC Equiy Certification

The acceplable conditions for SAR measurements using probes. dipoles and DAEs
calibrated by TMC (Telecammunication Metralogy Cemer of MITT in Beijing, China),
usder the Dual-Logo Calibration Certificate program and quality assurance (QA)
protocols established between SPEAG (Schmid & Pariner Engincering AG, Switzerland)
and TMC, 10 suppoet FOC (178 Federal Cammumieations Commission) equipment
centification are defined and described in the following.

1} The agreement established between SPEAG and TMC is only applicable to
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
year between SPEAG and TMC. TMC shall infoem the FCC of any changes or early
termimation 10 the agreement.

Only a subset of the calibration services specified in the SPEAG-TMC agreement,
while it remams valid, are applicable 10 SAR measurements performed using such
equipment for supporting FOC equipment certification. These are identified in the
following.

a) Calibration of dosimetric (SAR) probes EX3DVx, ETIDVx and ES3DVX.

1) Free-space E-field and H-field probes, including those used for HAC (hearing
aid compatibility) evaluation, temperature probes, other probes or equipment
not identified in this document, when calibrated by TMC, are excluded and
cannot be used for measurements 1o suppoet FCC equipment certification
Signal specific and bundied probe calibrations based on PMR {probe
modulation response) characteristics are handled according to the
requirements of KDB B65664; that is. “Until standardized procedures are
available to make such determination, the applicability of a signal specific
probe calibration for testing specific wireless modes and technologies is
determined on a case-by-case basis through KDB inquinies, inclsding SAR
system venfication requirements.”

b) Calibration of SAR system validation dipoles, excluding HAC dipoles.

<) Calibration of data acquisition electronics DAE3IVx, DAE4Vx and DAEasyVx.

d} Foe FOC equipment certification purposes, the frequency range of SAR probe and

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

the equipment identified i the TMC QA protocol (& separate sitschment 1o this

document)

he dentical system and equipment setup, measurement configurations,

hardware, evaluation algonithms, calibration and QA protocols, including the

format of ealibration centificates and reports used by SPEAG shall be applied by

™C

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

0

¢
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3) The SPEAG-TMC agreement includes speeific prosocols identified in the following
1o ensure the quality of calibration services provided by TMC under this SPEAG-
TMC Dual-Logo calibration agreement are equivalent 1o the calibration services
provided by SPCAG, TMC shall, upes reguedt, provide copies of documentation to
the FCC to substantiste program implementasion
a) The Inter-labortory Calibeation Evaluation (ILCE) stated in the TMC QA

protocol shall be performed between SPEAG and TMC at besst once every 12

manths. The ILCE acceptance criteria defined in the TMC QA protecol shall be

witisfied for the TMC, SPEAG and FOC agreements 1o remain valid

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

calibrations performed by TMC. Written confinmation from SPEAG is required

for TMC Lo issue calibrtion cetificates under the SPEAG-TMC Dual-Logo
calibration program, Quarterly reports for all calibrations performed by TMC
umler the program are also issugd by SPEAG

The calibration equipment and measurement system used by TMC shall be

verified 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 specified in the TMC QA protocol
before each sctual calibration can commence, TMC shall maintain records of the
mensurement 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 to TMC clients

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

program, which should be presented to & TCB (Felecommunicarion Certification

Boudv), w factlitnte FCC equipment approval

TMC shall address any guestsons rassed by is clients or TCBs relating to the SPEAG-

IMC Dual-Logo calibration program and intorm the FCC and SPEAG of any critical

BASUes

o

[

d

4

-

(hamge Note: Revised on Juse 26 10 uelfy the epplicadiliy of PMR mad Bundled probe calibrations
soooedimg 10 B raquiremenss of KDE 365564
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Calibration Laboratory of L
Schmid & Partner %
Engineering AG > <
Zeughausatrasse 43, 4004 Zurich, Switanriand %@
oy thé Swiss Sandce (BAS|

The Swisa Aocreditation Service is ane of the signaories (o the EA
Multilwers Agreement for the recognition of calibeution cortificatns

cliem  Auden Curtificate Wo: DBISV2-4d092_Jun13
CALIBRATION CERTIFICATE |
Object DE35V2 - SN; 44082

Cafzration proceduseds) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Caltseion daly June 17,2013

This s e ¥ o national Which real e 1he physical uens of magsurements (S1).
Tha and the with ccafi Aty wre grven on the folowng pages and s it of e caflicate,
Al cuibratnms Rave beon condumed in the doaes y facety: 122 = 37°C snd hussickty < 70%

Caloraton Equipmen used (MATE catical for cadtvation)

| Primary Stundards lioy Cit Dt (€ Mo Ecrodudad Calt

Pwer M EPM-242A, | GB3T420704 O1-New-12 (No. 217-01640) Oct13

Pomer sensor HP 84814 | usarzezre O1-Nov-12 (Na. 217-0164%) Oct-13

Fiatarnece 20 d Alenuatol | S 8058 (20 04-Ape-13 [No. 297-01735) Apr-14

TypeN mEmuch combiabon | S 5047.3/06327  0&-Ape13 Mo, 217-01739) Apr14

Refsence Probs ESS0VI S 3208 28.Dec12 (No. ES3-2205_Dac1z) Dec-13

D4La SN & 25-Ape-13 [No. DAE4.601_Ape1d) Apr-14

Socordary Stardands |04 Chack Dwse (in heusa) Scheduled Chock

Power sarsce HP B481A MY41032317 180142 [in house ek Oct-11] In housa check: Oct-13

B generstor RAS SMT-05 100008 04-Aug-83 (1 house cheos Oct11) In hoyws check: Oct-13

taatwork Aralzer HP 87S3E US37390526 84206 180101 | house chack 0112} 10 housa eheck: Oct-13
Nama Furchion Sgralwe

Catorated by: Janen Kaael

Asproeed by % Pokome

et June 17, 2013

_This catbraion canficie shifl not be naproduced eecept 0 8 wincut wittas agpovil of the lsborlory

Cantificate No: DESV2-40062_Jun13 Page1al8
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Calibration Laboratory of A Sehwaismrinzhor Kbl erdienat
Schmid & Partnar e Bervioe suiass fitalonnags
Enginaering AG z 7 Servizio svizzern di tarulura
Zoughmsstrarsn 43, 8004 Turich, Switzerwe ‘“»\ﬁ":; Swian Calbention Senvioe
i
Aczreditad by the Swiss Ancroditation Serdica {SA5) Azcrediation Me: SCS 108

T Bviaa Accraditation Sarvics b one of the slgnsteries (o the EA
Multilpseral Agrosmin lor the mecognition of calbration cortilicatos

Glossary:

TEL lissue simulating liquid

ConvF sansitivity in TSL / NORM xy.z
WA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "|EEE Recommended Practica for Determiniing the Peak Spatial-
Averaged Specific Abscrption Rate (SAR) in the Human Head frorm Wireless
Communications Devieas: Measurament Techniques”, Decamber 2003

b) IEC B2200-1, "Procadure 10 measure the Specific Absorption Rate (SAR) for hand-held

devices used in close proximity to 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 Guidelines for Human Expaosure to Rediofrequency
Electromagnetic Fields; Additional Infermation for Evaluating Compliance of Mabile and
Portable Devices with FCC Limits for Hurman Exposure to Radiofrequency Emissions”,
Supplement C {Edition 01-01) ta Bulletin 85

c

Additional Documentation:
d) DASY4/S Systern Handbook

Methods Applied and Interpretation of Parameters:

*  Measurement Conalitiorts: Further details are available from the Yalidation Report at the end
of the cerificate. Al figures stated in the certificate are valid at the: frequency indicated.

« Anfenna Parameters wilth TEL: The dipole is mounted with the spacer to position lis feed
proint ex@ctly balow the center marking of the flat phantom section, with he arms oriented
paralled 1o the body axis,

»  Feed Polnt impedance and Retum Loss; These parameters ane mieasured with the dipole
positioned under the liquid filled phantom, The impadance stated is fransformed from the
measuramant at the SMA connecior to the feed paint. The Refurn Loss ensures low
reflected power. No uncertainty requined,

+ Elgetrical Delay: One-way delay between the SMA connecior and the antenna feed point.
Mo uncertainty required.

SAR measured: SAR measured at the stated antenna inpul power,

+  S4R normalized: SAR as measured, normalized to an input power of 1 W al the antenna
connector.

+ SAR for nominal TSL paramatars: Tha measured TSL paramaters are used to calculate the
naminal SAR result,

The reported uncertainty of measurement iz stated as the standard uncertainty of measurament
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
praobability of approximately 959,

Cartificats Mo: DB35V2-40082_Juni3 Page 2 of &
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Measurement Conditions
DASY system configuration. as far as nal givan on paga 1
DASY Varsion DASYS | VELAT
Exirapolation Advancad Extrapolation
Phartom Micdular Flat Phaniom
Distanca Digale Center - TSL 15 mm wilh Spacer
Zoam Scan Resolution dx, dy, oz =5 mm
Frequency B35 MHz + 1 MHz .
Head TSL parameters
The jolkawing parameters and calouiasians weng appliad.
Temperature Parenivtivity Conductivity
Mominal Head TSL paramaters 2200 415 LS mhcem
Maasured Haad TSL parameters {2202 0.2 "C 40526 % CuBd mihodm £ & 5%
Hiand TSL temperature changs during test < 0.5 i e
SAR result with Head TSL
4R averaged over 1 em” {1 g) of Hasd TEL Candision
SAR measurod 250 miW Inpart poeer 2.47 Wilkg

AR far nomingl Hesd TSL paramebers

ramnalized b W

ELET WWkg £ 17.0 % (k=2)

SR averaged over 10 em” (10 g) of Head TSL

condian

S4H maasurad

TS0 MW inpil praer

1,58 Wik

SAR for nomingl Head TSL pammabens oAl o 1W E.18 Wik = 18,5 % (k=2)

Body TSL parameters
The falowing parameters and calculations were applied
Temperature Parmattivity Conductivity

Naminal Bedy TSL parameters 205G 65.2 0.57 mha'm

Mesasured Body TSL paramstars [22.0 +0.2)%C 536z 6% 0,548 mba'm + 8 %

Body TSL temparatuse changs during test | -asw — —
SAR result with Body TSL

SAR averaged over 1 em’ {1 g) of Body TSL Gondition

SAR maasied 250 mW inpul power 2.37 Wikg

SAR far nomiral Body TSL paramatans

normalized t 1W

527 Wilkg = 17.0 % (k=3)

SAR averaged aver 10 em” (10 g) of Body TSL candition

S8R mansured 250 W g poveer 1,865 Wl

S4R far naminal Body T5L parameiars normalized 1o 1W B4 Wilkg = 16.5 % (k=2)
Cartificate Mo DEIEVI-adiB2_Jun1d Page 3ol §
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Appendix
Antenna Parameters with Head TSL

Impadanca, iransformed o feed point S2402-11j0

Aetum Loss -3184dB

Antenna Parameters with Body TSL

Impedance, iransformed 1o feed paint 478031 0
Fehsn Loss -20.5dB

General Antenna Parameters and Design

| Elactrical Delay {orm dinscion | 1.3885 ns

Afiar long barm use wiih 100W radiaied power, anly a slight warming ol Ihe dipsle near the feedpoint can be measurad

The dipale is made of slandard semirgid coaalal cable. The senter conductor of the feeding line is diracily connscied io the
saconed arm of the dipcle. The antenna is therefore shart-circuited lor DC-gignals. On sorme of the dipoles, small and caps
are acded fo the dpdla ammg in sedier 1o imanave matching when loaded accerding to the poaiiion s axalained in the
“Muazurernent Conditions® pamgraph, The SAR daln ans not affected by this. change. The awerall dipoia langth is still
according to the Standard.

Mo axcassive foree must ba appied 1o the dipole ams, becausa thay might band of the soklersd cormections near the
leedpoint may be damagad.

Additional EUT Data

Manfacturad by SPEAG
Manufactured on Sapbarnbes 15, 2000
Coartficale Moo DAISV2-4d0682_Jun13 Paped ol 8
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DASYS Validation Report for Head TSL
Date: 13.06.2013

Test Laboratory: Industry Canada - Certification & Engineering Bureau
DUT: Dipole 835 MHz; Type: D835V2; Serial: DS35V2 - SN: 4d(92
Communication System: UID 0 - CW ; Frequency: 835 MHz
Medium parameters used: f= 835 MHz: 0= 0.94 S/m; 5, =40.5; p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/[EC/ANSI C63,19-2007)
DASY52 Coafiguration:

¢ Probe: ES3DV3 - SN3205: Convi(6.05, 6.05, 6,05); Calibrated: 28.12.2012;

+  Sensor-Surface: 3mm (Mechanical Surface Detection)

* Electronics: DAE4 Sa601; Calibrated: 25.04.2013

» Phantom: Flat Phantom 4.9L; Type: QDOOOPAYAA; Secial; 1001

o DASY52528.7(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=3mm, dy=Smm, dz=5mm

Reference Value = 56.874 V/m; Power Drift = 0.03 dB

Peuk SAR (extrapolated) = 3.75 Wikg

SAR(1 g) = 2.47 W/kg; SAR(10 g) = 1.59 Wikg

Maximum value of SAR (mcasured) = 2.89 Wikg

v
?
=2m

an

.

an

R ]

0dB = 2.89 Wikg = 4.61 dBW/kg
Corficale No: DEISV2-44082_Jun13 PageS5ol8

Page 115 of 118



East China Institute of Telecommunications

ECIT-2013-0076-FCC-SAR

CL

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 17.06.2013

Test Laboratory: SPEAG, Zurich, Switzedund
DUT: Dipole 835 MHz; Type: D835V2: Serial: DE35V2 - SN: 4d092
Communication System: UID 0 - CW ; Frequency: 835 MHz
Medium parameters used: f = 835 MHz; 6 = 0.99 S/m; & = 53.6; p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/EC/ANSI C63.19-2007)
DASY52 Configuration:

= Probe: ES3DV3 - SN3205; ConvF(6.0M, 6.04, 6.04); Calibrated; 28.12.2012;

«  Sensor-Surface: 3mm (Mechanical Surfuce Detection)

» Electronics: DAE4 Sn601; Calibrated: 25.04,2013

+ Phantom: Flat Phaatom 4.91; Type: QDOOOP49AA: Serial: 1001

+ DASYS252.87(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mimn, dy=5mm, dz=5Smm

Reference Value = 54,483 Vim; Power Drift = 0.04 dB

Peak SAR (extrapokated) = 3.47 Wikg

SAR(T g) = 2.37 Wikg: SAR{10 g) = 1.56 Wikg

Maximum value of SAR (measured) = 2.76 Wikg
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0dB =276 Wikg =4.41 dBW/kg
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Impedance Measurement Plot for Body TSL
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