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1 Test Laboratory

1.1 Testing Location

Company Name: ECIT Shanghai, East China Institute of Telecommunications

Address: 7-8F, G Area, No. 668, Beijing East Road, Huangpu District,
Shanghai, P. R. China

Postal Code: 200001

Telephone: (+86)-021-63843300

Fax: (+86)-021-63843301

1.2 Testing Environment

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

1.3 Project Data

Project Leader: Gong Yujuan
Testing Start Date: 2014-04-26
Testing End Date: 2014-08-05

1.4 Signature

4{3{ m é’/f;)/gf

Hu Jiajing Yu Naiping
(Prepared this test report) (Reviewed thid test report)

LrJY\Y;W&
Znieng Zhongbin
Directgr of the laboratofy
(Approved this test-report)
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2 Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for DWR-330 are as
follows ( with expanded uncertainty 22.4%)
Table 2.1: Max. Reported SAR (1g)

i Reported SAR
Band Position
1g (W/Kg)
CDMA 800 Body 1.203
CDMA 1900 Body 0.891
Wi-Fi Body 0.131

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:
1.203 Wikg (19).

East China Institute of Telecommunications Page Number : 6 of 146
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The sample has three antennas. One is main antenna for CDMA, and the other is for WiFi. So

simultaneous transmission is CDMA and WiFi.

Table 2.2: Simultaneous SAR (19)

Simultaneous Transmission SAR(W/Kg)

o CDMA CDMA

Test Position WIFI SUM
800 1900

Phantom Side 1.203 0.542 0.131 1.334

Ground Side 0.838 0.613 0.061 0.899

Body Left Side 0.470 0.241 0.046 0.516

Right Side 0.340 0.136 0.028 0.368

Top Side 0.024 0.612 | 0.00185 | 0.614

Bottom Side 0.128 0.891 0.019 0.910

According to the above table, the maximum sum of reported SAR values for CDMA and WiFi is

1.334 W/kg (19). The detail for simultaneous transmission consideration is described in chapter

13.
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3 Client Information

3.1 Applicant Information

Company Name: D-Link Corporation

Address: N0.289,Sinhu 3rd rd., Neihu District, Taipei City114, Taiwan
Telephone: +886-2-66000123 ext 5821

Postcode: 114

3.2 Manufacturer Information

Company Name: D-Link Corporation
Address: N0.289,Sinhu 3rd rd., Neihu District, Taipei City114, Taiwan
Telephone: +886-2-66000123 ext 5821
Postcode: 114
East China Institute of Telecommunications Page Number : 8 of 146
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4 Equipment Under Test (EUT) and Ancillary Equipment (AE)

4.1 About EUT

Description: EVDO Mobile Hotspot
Model name: DWR-330
Operation Model(s): CDMAB800/1900,Wifi2450

Tx Frequency:

824.7-848.3 MHz, 1851.2-1908.7MHz (CDMA)
2412-2462 MHz (Wi-Fi)

Test device Production
information:

Production unit

Device type: Portable device
UE category: 3

Antenna type: Inner antenna
Accessories/Body-worn N/A
configurations:

Form factor: 9.0cm X5.0cm
FCC ID: KA2WR330A1

East China Institute of Telecommunications
TEL: +86 21 63843300 FAX: +86 21 63843301
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4.2 Internal Identification of EUT used during the test

EUT ID* SN or IMEI HW Version SW Version

NO6 IMEI:----=-=-==m--- Al v1.00

*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
AE1 Battery BL-13 XD1312000022 N/A

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

East China Institute of Telecommunications Page Number :10 of 146
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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.

IEEE1528a-2005: Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head From Wireless Communications Devices:

Measurement Techniques.

KDB648474 D04 SAR Handsets Multi Xmiter and Ant vO1r02: SAR Evaluation Considerations
for Wireless Handsets.

KDB248227 SAR meas for 802.11abg v01r02: SAR measurement procedures for 802.112abg
transmitters.

KDB447498 D01 General RF Exposure Guidance v05r01: Mobile and Portable Devices RF
Exposure Procedures and Equipment Authorization Policies.

KDB865664 D01 v01r02: SAR Measurement Requirements for 100 MHz to 6 GHz

KDB865664 D02 RF Exposure Reporting v01r01: provides general reporting requirements as
well as certain specific information required to support MPE and SAR compliance.

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

East China Institute of Telecommunications Page Number 11 of 146
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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
(o) . The equation description is as below:

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

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

5T
SAR = ¢(—
)

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

_olef
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.

East China Institute of Telecommunications Page Number :12 of 146
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7 Tissue Simulating Liquids

7.1 Targets for tissue simulating liquid

Table 7.1: Targets for tissue simulating liquid

Frequency . Conductivity Permittivity
Liquid Type *+ 5% Range *+ 5% Range
(MHz) (o) (e)
835 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
2450 Body 1.95 1.85~2.05 52.7 50.1~55.3

7.2 Dielectric Performance

Table 7.2: Dielectric Performance of Tissue Simulating Liquid

Measurement Date : 835 MHz Body Feb 28, 2014 1900 MHz Body March 5, 2014
835 MHz Body Apr 26, 2014 1900 MHz Body Apr 29, 2014
2450 MHz Body Aug 05, 2014

Permittivity ) Conductivity )
/ Type Frequenc Drift (% Drift (%
yp q y . (%) o (S/m) (%)
Body 835 MHz 55.15 0.09% 0.9989 2.97%
Body 835 MHz 55.15 0.09% 0.999 2.99%
Measurement
value Body 1900 MHz 53.24 -0.11% 1.524 0.26%
Body 1900 MHz 53.25 -0.09% 1.522 0.13%
Body 2450 MHz 53.95 2.37% 1.918 1.64%
East China Institute of Telecommunications Page Number : 13 of 146
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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)

East China Institute of Telecommunications Page Number : 14 of 146
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Picture 7-3: Liquid depth in the Flat Phantom (2450 MHz Body)

East China Institute of Telecommunications Page Number 115 of 146
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8 System verification

8.1 System Setup

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

Spacer

A0 Probe pasitioner

"~ il probe
S “-a || Flat Phanicen

o N (N | J
Dipale
Dir.Coupler Ll
Signal
Generator -
Picture 8.1 System Setup for System Evaluation
East China Institute of Telecommunications Page Number : 16 of 146
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8.2 System Verification

!

Picture 8.2 Photo of Dipole Setup

SAR system verification is required to confirm measurement accuracy, according to the tissue
dielectric media, probe calibration points and other system operating parameters required for

measuring the SAR of a test device. The system verification must be performed for each

frequency band and within the valid range of each probe calibration point required for testing the

device.

Table 8.1: System Verification of Body

Measurement Date : 835 MHz Body

Feb 28, 2014 1900 MHz Body
835 MHz Body Apr 26, 2014 1900 MHz Body Apr 29, 2014
2450 MHz Body Aug 05, 2014

March 5, 2014

Input power level: 250mwW

Target value (W/kg) | Measured value (W/kg) Deviation
Frequency 10g 1g 10g 1lg 10g 19
Average | Average | Average Average Average | Average
Verification | 835 MHz 6.06 9.15 6.28 10.12 3.63% 10.6%
results 835 MHz 6.06 9.15 5.92 9.00 -2.31% -1.64%
1900 MHz 22.7 43.4 22.68 43.36 -0.09% -0.09%
1900 MHz 22.7 43.4 22.4 43.6 -1.32% 0.46%
2450 MHz 23.6 50.3 22.64 48.92 -4.07% -2.74%
East China Institute of Telecommunications Page Number .17 of 146
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9 Measurement Procedures

9.1 Tests to be performed

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

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

of the transmit frequency band ( f,) for:

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

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

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

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

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

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

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

East China Institute of Telecommunications Page Number : 18 of 146
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Picture 9.1 Block diagram of the tests to be performed

NO

9.2 General Measurement Procedure

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

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

b) Measure the two-dimensional SAR distribution within the phantom (area scan procedure). The
boundary of the measurement area shall not be closer than 20 mm from the phantom side walls.
The distance between the measurement points should enable the detection of the location of local
maximum with an accuracy of better than half the linear dimension of the tissue cube after
interpolation. A maximum grip spacing of 20 mm for frequencies below 3 GHz and (60/f [GHz]) mm
for frequencies of 3GHz and greater is recommended. The maximum distance between the
geometrical centre of the probe detectors and the inner surface of the phantom shall be 5 mm for

East China Institute of Telecommunications Page Number :19 of 146
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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 CDMA Measurement Procedures for SAR

SAR is measured using FTAP/RTAP and FETAP/RETAP respectively for Rev. 0 and Rev. A
devices. The AT is tested with a Reverse Data Channel rate of 153.6 kbps in Subtype 0/1
Physical Layer configurations; and a Reverse Data Channel payload size of 4096 bits and
Termination Target of 16 slots in Subtype 2 Physical Layer configurations. Both FTAP and
FETAP are configured with a Forward Traffic Channel data rate corresponding to the 2-slot
version of 307.2 kbps with the ACK Channel transmitting in all slots. AT power control should
be in “All Bits Up” conditions for TAP/ETAP.

Body SAR is measured using Subtype 0/1 Physical Layer configurations for Rev. 0. SAR for
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Subtype 2 Physical layer configurations is not required for Rev. A when the maximum average
output of each RF channels is less than that measured in Subtype 0/1 Physical layer
configurations. Otherwise, SAR is measured on the maximum output channel for Rev. A using
the exposure configuration that results in the highest SAR for that RF channels in Rev. 0.
Head SAR is required for Ev-Do devices that support operations next to the ear; for example,
with VOIP, using Subtype 2 Physical Layer configurations according to the required handset
configurations.

For Ev-Do devices that also support 1x RTT voice and/or data operations, SAR is not required
for 1x RTT when the maximum average output of each channel is less than ¥4 dB higher than
that measured in Subtype 0/1 Physical Layer configurations for Rev. 0. Otherwise, the ‘Body
SAR Measurements’ procedures in the ‘CDMA 2000 1x Handsets’ section should be applied.

9.4 Wi-Fi Measurement Procedures for SAR

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

Chipset based test mode software is hardware dependent and generally varies among
manufacturers. The device operating parameters established in a test mode for SAR
measurements must be identical to those programmed in production units, including output power
levels, amplifier gain settings and other RF performance tuning parameters. The test frequencies
should correspond to actual channel frequencies defined for domestic use. SAR for devices with
switched diversity should be measured with only one antenna transmitting at a time during each
SAR measurement, according to a fixed modulation and data rate. The same data pattern should
be used for all measurements.

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 13.2 to Table 13.4 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: CDMA 800
1XRTT RC1 SO2
Channel Channel 1013 Channel 384 Channel 777
Maximum Target
23.0 23.0 23.0
Value (dBm)
1XRTT RC1 SO55
Channel Channel 1013 Channel 384 Channel 777
Maximum Target
23.0 23.0 23.0
Value (dBm)
1IXRTT RC1 SO32+FCH-SCH
Channel Channel 1013 Channel 384 Channel 777
Maximum Target
23.0 23.0 23.0
Value (dBm)
1XRTT RC1 SO32+SCH
Channel Channel 1013 Channel 384 Channel 777
Maximum Target
23.0 23.0 23.0
Value (dBm)
1XRTT RC3 SO55
Channel Channel 1013 Channel 384 Channel 777
Maximum Target
23.0 23.0 23.0
Value (dBm)
1XRTT RC3 S0O32
Channel Channel 1013 Channel 384 Channel 777
Maximum Target
23.0 23.0 23.0
Value (dBm)
EVDO Rev.0 RTAP 153.6K
Channel Channel 1013 Channel 384 Channel 777
Maximum Target
23.0 23.0 23.0
Value (dBm)
EVDO Rev.A Subtest2 RETAP
Channel Channel 1013 Channel 384 Channel 777
Maximum Target
23.0 23.0 23.0
Value (dBm)
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Table 10.2: CDMA 1900
1XRTT RC1 SO2
Channel Channel 25 Channel 600 Channel 1175
Maximum Target
22.0 22.0 22.0
Value (dBm)
1XRTT RC1 SO55
Channel Channel 25 Channel 600 Channel 1175
Maximum Target
22.0 22.0 22.0
Value (dBm)
IXRTT RC1 SO32+FCH-SCH
Channel Channel 25 Channel 600 Channel 1175
Maximum Target
22.0 22.0 22.0
Value (dBm)
1XRTT RC1 SO32+SCH
Channel Channel 25 Channel 600 Channel 1175
Maximum Target
22.0 22.0 22.0
Value (dBm)
1XRTT RC3 SO55
Channel Channel 25 Channel 600 Channel 1175
Maximum Target
22.0 22.0 22.0
Value (dBm)
1XRTT RC3 S0O32
Channel Channel 25 Channel 600 Channel 1175
Maximum Target
22.0 22.0 22.0
Value (dBm)
EVDO Rev.0 RTAP 153.6K
Channel Channel 25 Channel 600 Channel 1175
Maximum Target
22.0 22.0 22.0
Value (dBm)
EVDO Rev.A Subtest2 RETAP
Channel Channel 25 Channel 600 Channel 1175
Maximum Target
22.0 22.0 22.0
Value (dBm)
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Table 10.3; WiFi

WiFi 802.11b
Channel Channel 1 Channel 6 Channel 11
Maximum Target
16.0 16.0 16.0
Value (dBm)
WiFi 802.11g
Channel Channel 1 Channel 6 Channel 11
Maximum Target
13.0 13.0 13.0
Value (dBm)
WiFi 802.11n
Channel Channel 1 Channel 6 Channel 11
Maximum Target
13.0 13.0 13.0
Value (dBm)
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10.2 CDMA Measurement result

During the process of testing, the EUT was controlled via Rhode & Schwarz 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 10.4: The conducted power measurement results for CDMA 800

Test case BCO (800MHz) Channel
Mode NG FWD REV Conducted Power (dBm)
' RCI/TAP RC/TAP 1013 384 777
1 RC1 S0O2 22.05 22.45 22.34
2 RC1 SO55 22.07 22.57 22.43
3 RC1 SO32+FCH-SCH 22.08 22.58 22.39
IXRTT
4 RC1 S032+SCH 22.14 22.76 22.44
5 RC3 SO55 22.14 22.77 22.43
6 RC3 S032 22.04 22.38 22.25
RTAP
EVDO 1 Rev.0 22.13 22.68 22.43
153.6K
Subtest2
EVDO 2 Rev.A 22.10 22.57 22.33
RETAP
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Table 10.5: The conducted power measurement results for CDMA 1900

Test case BC1 (1900MHz) Channel
Mode NG FWD REV Conducted Power (dBm)
" | RCITAP RC/TAP 25 600 1175
1 RC1 SO2 21.54 21.43 21.70
2 RC1 SO55 21.54 21.61 21.80
3 RC1 S032+FCH-SCH 21.54 21.42 21.67
IXRTT
4 RC1 S032+SCH 21.58 21.58 21.77
5 RC3 SO55 21.59 21.55 21.80
6 RC3 S032 21.53 21.49 21.79
RTAP
EVDO 1 Rev.0 21.55 21.47 21.77
153.6K
Subtest2
EVDO 2 Rev.A 21.44 21.38 21.75
RETAP

Note: According to the Table of conducted power, SAR measurement is required for EVDO mode
Rev. 0.
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10.3 Wi-Fi Measurement result

Table 10.6: The Peak conducted power for Wifi

Wifi Results (dBm)

802.11b (dBm)

Channel\data rate 1Mbps 2Mbps 5.5Mbps 11Mbps

1 18.72 18.33 18.42 18.25

6 18.73 18.26 18.15 18.43

11 18.89 18.31 18.13 18.78

802.11g (dBm)

Channel\data rate | 6Mbps | 9Mbps | 12Mbps | 18Mbps | 24Mbps | 36Mbps | 48Mbps | 54Mbps

1 19.89 | 18.22 | 18.13 18.15 18.45 19.03 19.03 18.99

6 17.84 |16.49 | 16.82 16.76 17.19 17.47 17.19 17.57

11 17.65 | 17.24 | 17.08 16.99 16.86 16.53 17.19 17.41

20M 802.11n (dBm)

Channel\data rate MCSO [ MCS1 | MCS2 | MCS3 | MCS4 [ MCS5 [ MCS6 | MCS7

1 19.41 [19.15 |18.85 |19.14 |18.84 |[19.11 18.91 | 18.62

6 1789 |[16.93 [16.46 |[16.41 |17.11 1752 ]16.92 | 17.65

11 18.23 |[16.98 |[16.87 [17.42 |17.79 |17.64 |17.91 |17.42
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Table 10.7: The average conducted power for Wifi

Wifi Results (dBm)

802.11b (dBm)

Channel\data rate 1Mbps 2Mbps 5.5Mbps 11Mbps
1 15.28 14.11 14.37 15.14
6 14.94 14.28 14.35 14.17
11 15.12 14.31 14.70 15.07

802.11g (dBm)

Channel\data rate | 6Mbps | 9Mbps | 12Mbps | 18Mbps | 24Mbps | 36Mbps | 48Mbps | 54Mbps
1 12.83 | 10.16 | 10.11 10.56 11.21 11.55 11.61 11.62

6 12.47 | 11.49 | 11.26 11.53 11.67 11.49 12.31 12.08
11 11.79 | 11.42 | 11.07 11.10 11.20 11.53 11.24 11.64
20M 802.11n (dBm)

Channel\data rate MCSO | MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
1 12.87 | 11.42 11.21 1159 |11.38 11.56 11.47 11.49

6 1256 | 11.97 11.89 11.18 ([ 11.15 11.84 | 11.77 11.68
11 1259 | 11.39 11.18 11.52 [ 11.39 11.82 11.33 11.84

SAR is not required for 802.11g/n channels if the output power is less than 0.25dB higher than
that measured on the corresponding 802.11b channels, and for each frequency band, testing at
higher data rates and higher order modulations is not required when the maximum average output
power for each of these configurations is less than 0.25dB higher than those measured at the
lowest data rate. According to the above conducted power, the EUT should be tested for “802.11b,
1Mbps, channel 1.
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11 Simultaneous TX SAR Considerations

11.1 Introduction

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

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

11.2 Transmit Antenna Separation Distances

Picture 11.1 Antenna Locations
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11.3 Standalone SAR Test Exclusion Considerations

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

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

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

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

® The result is rounded to one decimal place for comparison

According to the KDB447498 D01, the SAR test exclusion threshold for distance<<5mm is defined
by the following equation:

(max. power of channel, including tune-up tolerance, mW)

: — = *, Frequency (GHz) <3.0
(min. test separation distance, mm)
Based on the above equation, WiFi SAR was required:
Evaluation=4.97>3.0
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12 Evaluation of Simultaneous

Table 12.1: Summary of Transmitters

SAR test exclusion

Band/Mode F(GHz) threshold (mMW) RF output power (mW)
2.4GHz WLAN 802.11 b/g 2.45 10 15.85
Table12.2 Simultaneous transmission SAR
Simultaneous Transmission SAR(W/Kg)
Test Position CDMA CDMA WIFI SUM
800 1900
Phantom Side 1.203 0.542 0.131 1.334
Ground Side 0.838 0.613 0.061 0.899
Body Left Side 0.470 0.241 0.046 0.516
Right Side 0.340 0.136 0.028 0.368
Top Side 0.024 0.612 0.00185 0.614
Bottom Side 0.128 0.891 0.019 0.910

According to the conducted power measurement result, we can draw the conclusion that:

stand-alone SAR for WiFi should be performed. Then, simultaneous transmission SAR for WiFi is
considered with measurement results of CDMA and WiFi. According to the above table, the sum of
reported SAR values for CDMA and WiFi <1.6W/kg. So the simultaneous transmission SAR is not

required for WiFi transmitter.
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13 SAR Test Result

Table 13.1: Duty Cycle

Duty Cycle
CDMAB800/1900 1:1
Table 13.2: SAR Values (CDMA800 MHz Band-Body)
Frequency Maximum | Measured _ Measured | Reported | Power
) Test allowed average Scaling )
h Service Position Power power factor SAR(1g) | SAR(1g) Drift
MHz | Ch. (dBm) (dBm) Wikg) | (Whkg) | (dB)
836.5 384 EVDO Phantom 23.00 22.78 1.052 0.657 0.691 0.03
836.5 384 EVDO Ground 23.00 22.78 1.052 0.797 0.838 0.10
836.5 384 EVDO Left 23.00 22.78 1.052 0.447 0.470 0.05
836.5 384 EVDO Right 23.00 22.78 1.052 0.323 0.340 -0.15
836.5 384 EVDO Top 23.00 22.78 1.052 0.023 0.024 0.15
836.5 384 EVDO Bottom 23.00 22.78 1.052 0.122 0.128 0.16
824.7 | 1013 EVDO Phantom 23.00 22.53 1.114 1.150 1.281 0.04
848.3 777 EVDO Phantom 23.00 22.23 1.194 0.664 0.793 -0.01
Worst Case Position of Body of Original with Variant
824.7 ‘ 1013 ‘ EVDO Phantom 23.00 22.53 1.114 1.08 1.203 0.01
Note: The distance between the EUT and the phantom bottom is 10mm.
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Table 13.3: SAR Values (CDMA1900 MHz Band-Body)
Frequency Maximum - | Measured _ Measured | Reported | Power
) Test allowed average Scaling )
h Service Position Power power factor SAR(1Q) | SAR(19) Drift
MHz 1 Ch. (dBm) (dBm) Wikg) | (Whkg) | (dB)
1880 600 EVDO Phantom 22.00 21.47 1.130 0.480 0.542 0.03
1880 600 EVDO Ground 22.00 21.47 1.130 0.543 0.613 0.10
1880 600 EVDO Left 22.00 21.47 1.130 0.213 0.241 0.13
1880 600 EVDO Right 22.00 21.47 1.130 0.120 0.136 0.12
1880 600 EVDO Top 22.00 21.47 1.130 0.542 0.612 -0.02
1880 600 EVDO Bottom 22.00 21.47 1.130 0.681 0.769 -0.08
1851.25 25 EVDO Bottom 22.00 21.77 1.054 0.569 0.600 -0.05
1908.75 | 1175 EVDO Bottom 22.00 21.55 1.109 0.843 0.935 0.09
Worst Case Position of Body of Original with Variant
1908.75 | 1175 | EVDO | Bottom 2200 | 2155 | 1109 | 0.803 0.891 | 0.01
Note: The distance between the EUT and the phantom bottom is 10mm.
Table 13.4: SAR Values (Wi-Fi 802.11b - Body)
Frequency Maximum | Measured _ Measured | Reported | Power
Test allowed average Scaling )
" SAR(1g) | SAR(1g) Drift
MHz Ch. Position Power power factor (Wikg) Wikg) (dB)
(dBm) (dBm)
2412 1 Phantom 16.00 15.28 1.18 0.111 0.131 0.19
2412 1 Ground 16.00 15.28 1.18 0.052 0.061 0.15
2412 1 Left 16.00 15.28 1.18 0.039 0.046 0.12
2412 1 Right 16.00 15.28 1.18 0.024 0.028 -0.14
2412 1 Top 16.00 15.28 1.18 0.00157 0.00185 0.12
2412 1 Bottom 16.00 15.28 1.18 0.016 0.019 0.13
Note: The distance between the EUT and the phantom bottom is 10mm.
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14 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 14.1: SAR Measurement Variability for Head Value (1g)

F Original First
requenc
d y i " d Reported i
Side Test Position SAR(19) SAR(1g) The Ratio
MHz Ch. (Wikg)
(Wikg)
N/A N/A N/A N/A N/A N/A N/A
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Table 14.2: SAR Measurement Variability for Body Value (19g)
Frequenc Original First
g Y Test Spacing g The
Mode . SAR Repeated .
MHz Ch. Position (mm) Ratio
(W/kg) SAR (W/kg)
836.5 384 EVDO Ground 10 0.797 0.794 1.00
824.7 1013 EVDO Phantom 10 1.150 1.150 1.00
1908.75 1175 EVDO Bottom 10 0.843 0.811 1.04
Worst Case Position of Body of Original with Variant
824.7 1013 EVDO Phantom 10 1.08 1.07 1.00
1908.75 1175 EVDO Bottom 10 0.803 0.803 1.00
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15 Measurement Uncertainty

Error Description Unc. Prob. | Div | ¢ G Std.Unc. Std.Unc. |V,
value | Dist. . 1g 10g +%,1g +%,10g Vesf
, £%
Measurement System
Probe Calibration 6.0 N 1 1 1 6.0 6.0 00
Axial Isotropy 0.5 R 3 |07 0.7 0.2 0.2 o0
Hemispherical Isotropy 2.6 R J3 | 0.7 0.7 1.1 1.1 co
Boundary Effects 0.8 R N 1 0.5 0.5 co
Linearity 0.6 R N 1 0.3 0.3 o
System Detection Limits | 1.0 R J§ 1 1 0.6 0.6 co
Readout Electronics 0.7 N 1 1 1 0.7 0.7 00
Response Time 0 R J§ 1 1 0 0 co
Integration Time 2.6 R N 1 1.5 1.5 )
RF Ambient Noise 3.0 R N 1 1.7 1.7 )
RF Ambient Reflections | 3.0 R N 1 1.7 1.7 )
Probe Positioner 1.5 |R NI 1 0.9 0.9 0
Probe Positioning 2.9 R N 1 1.7 1.7 )
Max. SAR Eval. 1.0 |R N 1 0.6 0.6 o0
Test Sample Related
Device Positioning 2.9 N 1 1 1 2.9 2.9 145
Device Holder 3.6 N 1 1 1 3.6 3.6 5
Diople
Power Drift 50 |R N 1 2.9 2.9 )
Dipole Positioning 2.0 N 1 1 1 2.0 2.0 co
Dipole Input Power 5.0 N 1 1 1 5.0 5.0 co
Phantom and Setup
Phantom Uncertainty 4.0 R N 1 2.3 2.3 o0
Liquid Conductivity 5.0 R J3 | 0.64 | 043 |1.8 1.2 o
(target)
Liquid Conductivity 2.5 N 1 0.64 0.43 1.6 1.1 co
(meas.)
Liquid Permittivity 5.0 R 3 |06 0.49 | 1.7 1.4 o
(target)
Liquid Permittivity 2.5 N 1 0.6 0.49 | 1.5 1.2 00
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(meas.)

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

Expanded Std +22.4% | £21.8%

Uncertainty

East China Institute of Telecommunications Page Number : 37 of 146
TEL: +86 21 63843300 FAX: +86 21 63843301 Report Issued Date : Aug 05, 2014



G

ecIT SAR Test Report Report No.: 2014SAR0068

16 Main Test Instrument

Table 16.1: List of Main Instruments

No. Name Type Serial Number Calibration Date Valid Period
01 | Network analyzer N5242A MY51221755 Jan 08, 2014 One year
02 | Power meter NRVD 102257
Aug 31, 2013 One year
03 | Power sensor NRV-Z5 100644,100241
04 | Signal Generator E4438C MY49072044 Jan 08, 2014 One Year
05 | Amplifier NTWPA-0086010F | 12023024 No Calibration Requested
06 | Coupler 778D MY48220551 Aug 23, 2013 One year
07 | BTS E5515C MY50266468 Jan 08, 2014 One year
08 | E-field Probe ES3DV3 3252 Aug 5, 2013 One year
09 | E-field Probe EX3DV4 3754 Aug 8, 2013 One year
10 | DAE SPEAG DAE4 1244 Jul 9, 2013 One year
11 | Dipole Validation Kit | SPEAG D835V2 4d112 Oct 9, 2013 One year
12 | Dipole Validation Kit | SPEAG D1900V2 5d134 Jul 12, 2013 One year
13 | Dipole Validation Kit | SPEAG D2450V2 858 Jun 13, 2014 One year
14 | DAE SPEAG DAE3 360 Feb 17, 2014 One year
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ANNEX A GRAPH RESULTS

CDMA 800MHz EVDO Ground Mode Middle

Date/Time: 2014/2/28

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:22.5C

Communication System: CDMA 800MHz; Frequency: 836.52 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

CDMA 800MHz EVDO Ground Mode Middle/Area Scan (51x81x1):
Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.725 W/kg

CDMA 800MHz EVDO Ground Mode Middle/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 22.028 VV/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.861 W/kg

SAR(1 g) = 0.657 W/kg; SAR(10 g) = 0.473 W/kg

Maximum of SAR  (measured) = 0.694 W/kg

Wikg
— 0.694

— 0.566

0.438

0.310

0.182

0.054
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CDMA 800MHz EVVDO Phantom Mode Middle

Date/Time: 2014/2/28

Electronics: DAE4 Sn1244

Medium: Body 850MHz

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

Communication System: CDMA 800MHz; Frequency: 836.52 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

CDMA 800MHz EVDO Phantom Mode Middle/Area Scan (51x81x1):
Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.849 W/kg

CDMA 800MHz EVDO Phantom Mode Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 23.443 VV/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 1.13 W/kg

SAR(1 g) = 0.797 W/kg; SAR(10 g) = 0.539 W/kg

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

Wikg
— 0.855

— 0.695

0.535

0.375

0.216

0.056
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CDMA 800MHz EVDO Right Mode Middle

Date/Time: 2014/2/28

Electronics: DAE4 Sn1244

Medium: Body 850MHz

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

Communication System: CDMA 800MHz; Frequency: 836.52 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

CDMA 800MHz EVDO Right Mode Middle/Area Scan (31x81x1):
Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.353 W/kg

CDMA 800MHz EVDO Right Mode Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 17.976 VV/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 0.448 W/kg

SAR(1 g) = 0.323 W/kg; SAR(10 g) = 0.221 W/kg

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

Wikg
— 0.346

— 0.284

n.221

0.158

0.095

0.033
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ecIT SAR Test Report Report No.: 2014SAR0068

CDMA 800MHz EVDO Left Mode Middle

Date/Time: 2014/2/28

Electronics: DAE4 Sn1244

Medium: Body 850MHz

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

Communication System: CDMA 800MHz; Frequency: 836.52 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

CDMA 800MHz EVDO Left Mode Middle/Area Scan (31x81x1):

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

Maximum value of SAR  (Measurement) = 0.480 W/kg

CDMA 800MHz EVDO Left Mode Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 20.218 VV/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.599 W/kg

SAR(1 g) = 0.447 W/kg; SAR(10 g) = 0.318 W/kg

Maximum value of SAR  (measured) = 0.468 W/kg

Wikg
— 0.468

— 0.385

0.302

0.219

0.136

0.053
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ecIT SAR Test Report Report No.: 2014SAR0068

CDMA 800MHz EVDO Top Mode Middle

Date/Time: 2014/2/28

Electronics: DAE4 Sn1244

Medium: Body 850MHz

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

Communication System: CDMA 800MHz; Frequency: 836.52 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

CDMA 800MHz EVDO Top Mode Middle/Area Scan (31x61x1):

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

Maximum value of SAR  (Measurement) = 0.0250 W/kg

CDMA 800MHz EVDO Top Mode Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 3.786 VV/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.0290 W/kg

SAR(1 g) = 0.023 W/kg; SAR(10 g) = 0.017 W/kg

Maximum of SAR (measured) = 0.0245 W/kg

Wikg
— 0.025

— 0.020

0.016

0.011

0.00713

0.00278
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ecIT SAR Test Report Report No.: 2014SAR0068

CDMA 800MHz EVDO Bottom Mode Middle

Date/Time: 2014/2/28

Electronics: DAE4 Sn1244

Medium: Body 850MHz

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

Communication System: CDMA 800MHz; Frequency: 836.52 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

CDMA 800MHz EVDO Bottom Mode Middle/Area Scan (31x61x1):
Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.122 W/kg

CDMA 800MHz EVDO Bottom Mode Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 10.165 VV/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.197 W/kg

SAR(1 g) = 0.122 W/kg; SAR(10 g) = 0.077 W/kg

Maximum value of SAR  (measured) = 0.132 W/kg

Wikg
—0.132

= 0.107

0.082

0.058

0.033

0.00831
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ecIT SAR Test Report Report No.: 2014SAR0068

CDMA 800MHz EVDO Phantom Mode Low

Date/Time: 2014/2/28

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f= 825 MHz; 6 = 0.993 S/m; & = 55.142; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: CDMA 800MHz; Frequency: 824.7 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

CDMA 800MHz EVDO Phantom Mode Low/Area Scan (51x81x1):
Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 1.19 W/kg

CDMA 800MHz EVDO Phantom Mode Low/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 28.367 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 1.70 W/kg

SAR(1 g) = 1.15 W/kg; SAR(10 g) = 0.778 W/kg

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

Wikg
—1.230

— 1.000

0.770

0.539

0.309

0.079
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ecIT SAR Test Report Report No.: 2014SAR0068

CDMA 800MHz EVDO Phantom Mode High

Date/Time: 2014/2/28

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used (interpolated): f=848.31 MHz; 6 = 1.014 S/m; &, = 55.207; p =
1000 kg/m®

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: CDMA 800MHz; Frequency: 848.31 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

CDMA 800MHz EVDO Phantom Mode High/Area Scan (51x81x1):

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

Maximum value of SAR  (Measurement) = 0.710 W/kg

CDMA 800MHz EVDO Phantom Mode High/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 22.158 VV/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 0.923 W/kg

SAR(1 g) = 0.664 W/kg; SAR(10 g) = 0.452 W/kg

Maximum value of SAR  (measured) = 0.696 W/kg

Wikg
— 0.696

— 0.566

0.437

0.307

0177

0.048
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ecIT SAR Test Report Report No.: 2014SAR0068

CDMA 800MHz EVDO Phantom Mode Middle 2

Date/Time: 2014/2/28

Electronics: DAE4 Sn1244

Medium: Body 850MHz

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

Communication System: CDMA 800MHz; Frequency: 836.52 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

CDMA 800MHz EVDO Phantom Mode Middle 2/Area Scan (51x81x1):
Measurement grid: dx=10 mm, dy=10 mm

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

CDMA 800MHz EVDO Phantom Mode Middle 2/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 24.147 \V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 1.14 W/kg

SAR(1 g) = 0.794 W/kg; SAR(10 g) = 0.535 W/kg

Maximum value of SAR  (measured) = 0.852 W/kg

Wikg
— 0.852

— 0.693

0.535

0.376

0.217

0.058
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ecIT SAR Test Report Report No.: 2014SAR0068

CDMA 800MHz EVDO Phantom Mode Low 2

Date/Time: 2014/2/28

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f= 825 MHz; 6 = 0.993 S/m; & = 55.142; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: CDMA 800MHz; Frequency: 824.7 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

CDMA 800MHz EVDO Phantom Mode Low 2/Area Scan (51x81x1):
Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 1.20 W/kg

CDMA 800MHz EVDO Phantom Mode Low 2/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 28.388 VV/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 1.63 W/kg

SAR(1 g) = 1.15 W/kg; SAR(10 g) = 0.775 W/kg

Maximum value of SAR  (measured) = 1.25 W/kg

Wikg
—1.247

—1.014

0.781

0.548

0.315

0.083
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ecIT SAR Test Report Report No.: 2014SAR0068

CDMA 800MHz EVDO Phantom Mode Low

Date/Time: 2014/4/26

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f= 825 MHz; 6 = 0.994 S/m; & = 55.144; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: CDMA 800MHz; Frequency: 824.7 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

CDMA 800MHz EVDO Phantom Mode Low/Area Scan (51x81x1):
Measurement grid: dx=10 mm, dy=10 mm

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

CDMA 800MHz EVDO Phantom Mode Low/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 27.653 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 1.70 W/kg

SAR(1 g) = 1.08 W/kg; SAR(10 g) = 0.716 W/kg

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

Wikg
—1.143

—10.950

0.757

0.564

0.370

0177 X-T
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ecIT SAR Test Report Report No.: 2014SAR0068

CDMA 800MHz EVDO Phantom Mode Low 2

Date/Time: 2014/4/26

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f= 825 MHz; 6 = 0.994 S/m; & = 55.144; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: CDMA 800MHz; Frequency: 824.7 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.14, 6.14, 6.14); Calibrated: 8/5/2013

CDMA 800MHz EVDO Phantom Mode Low 2/Area Scan (51x81x1):
Measurement grid: dx=10 mm, dy=10 mm

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

CDMA 800MHz EVDO Phantom Mode Low 2/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 27.653 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.69 W/kg

SAR(1 g) = 1.07 W/kg; SAR(10 g) = 0.714 W/kg

Maximum value of SAR  (measured) = 1.13 W/kg

Wikg
—1.130

—10.940

0.750

0.559

0.369

0.179 X-T
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ecIT SAR Test Report Report No.: 2014SAR0068

CDMA 1900MHz EVDO Phantom Mode Middle

Date/Time: 2014/3/5

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

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

Communication System: CDMA 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

CDMA 1900MHz EVDO Phantom Mode Middle/Area Scan (61x81x1):
Measurement grid: dx=10 mm, dy=10 mm

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

CDMA 1900MHz EVDO Phantom Mode Middle/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 12.098 VV/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.850 W/kg

SAR(1 g) = 0.480 W/kg; SAR(10 g) = 0.247 W/kg

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

Wikg
— 0.524

— 0.420

0.316

0.211

0.107

0.00296 '
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ecIT SAR Test Report Report No.: 2014SAR0068

CDMA 1900MHz EVDO Ground Mode Middle

Date/Time: 2014/3/5

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

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

Communication System: CDMA 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

CDMA 1900MHz EVDO Ground Mode Middle/Area Scan (61x81x1):
Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.616 W/kg

CDMA 1900MHz EVDO Ground Mode Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 8.827 VV/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 0.992 W/kg

SAR(1 g) = 0.543 W/kg; SAR(10 g) = 0.265 W/kg

Maximum value of SAR  (measured) = 0.606 W/kg

Wikg
— 0.606

— 0.486

0.365

0.245

0.125

0.00426 '
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ecIT SAR Test Report Report No.: 2014SAR0068

CDMA 1900MHz EVDO Left Mode Middle

Date/Time: 2014/3/5

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

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

Communication System: CDMA 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

CDMA 1900MHz EVDO Left Mode Middle/Area Scan (31x81x1):

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

Maximum value of SAR  (Measurement) = 0.243 W/kg

CDMA 1900MHz EVDO Left Mode Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 12.288 VV/m; Power Drift =0.13 dB

Peak SAR (extrapolated) = 0.343 W/kg

SAR(1 g) = 0.213 W/kg; SAR(10 g) = 0.124 W/kg

Maximum value of SAR  (measured) = 0.234 W/kg

Wikg
— 0.234

— 0.188

0.143

0.097

0.052

0.00597
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ecIT SAR Test Report Report No.: 2014SAR0068

CDMA 1900MHz EVDO Right Mode Middle

Date/Time: 2014/3/5

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

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

Communication System: CDMA 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

CDMA 1900MHz EVDO Right Mode Middle/Area Scan (31x81x1):
Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.136 W/kg

CDMA 1900MHz EVDO Right Mode Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 5.470 VV/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.314 W/kg

SAR(1 g) = 0.120 W/kg; SAR(10 g) = 0.068 W/kg

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

Wikg
— 0.155

—0.125

0.094

0.063

0.033

0.00219 '

East China Institute of Telecommunications Page Number : 54 of 146
TEL: +86 21 63843300 FAX: +86 21 63843301 Report Issued Date : Aug 05, 2014



&

ecIT SAR Test Report Report No.: 2014SAR0068

CDMA 1900MHz EVDO Bottom Mode Middle

Date/Time: 2014/3/5

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

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

Communication System: CDMA 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

CDMA 1900MHz EVDO Bottom Mode Middle/Area Scan (31x61x1):
Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.849 W/kg

CDMA 1900MHz EVDO Bottom Mode Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 22.568 VV/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 1.15 W/kg

SAR(1 g) = 0.681 W/kg; SAR(10 g) = 0.366 W/kg

Maximum value of SAR  (measured) = 0.752 W/kg

Wikg
— 0.752

— 0.604

0.456

0.308

0.160

0.012
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ecIT SAR Test Report Report No.: 2014SAR0068

CDMA 1900MHz EVDO Top Mode Middle

Date/Time: 2014/3/5

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.504 S/m; & = 53.319; p = 1000 kg/rn3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: CDMA 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

CDMA 1900MHz EVDO Top Mode Middle/Area Scan (31x61x1):

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

Maximum value of SAR  (Measurement) = 0.641 W/kg

CDMA 1900MHz EVDO Top Mode Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 18.759 VV/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.905 W/kg

SAR(1 g) = 0.542 W/kg; SAR(10 g) = 0.293 W/kg

Maximum value of SAR  (measured) = 0.577 W/kg

Wikg
— 0.577

— 0.464

0.350

0.237

0.123

0.00956
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CDMA 1900MHz EVDO Bottom Mode Low

Date/Time: 2014/3/5

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used (interpolated): f=1851.25 MHz; 6 = 1.476 S/m; &, = 53.434; p =
1000 kg/m®

Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: CDMA 1900MHz; Frequency: 1851.25 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

CDMA 1900MHz EVDO Bottom Mode Low/Area Scan (31x61x1):

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

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

CDMA 1900MHz EVDO Bottom Mode Low/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 19.596 VV/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 1.04 W/kg

SAR(1 g) = 0.569 W/kg; SAR(10 g) = 0.305 W/kg

Maximum value of SAR  (measured) = 0.609 W/kg

Wikg
— 0.609

— 0.489

0.370

0.250

0.130

0.010
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ecIT SAR Test Report Report No.: 2014SAR0068

CDMA 1900MHz EVDO Bottom Mode High

Date/Time: 2014/3/5

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1909 MHz; 6 = 1.533 S/m; & = 53.193; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: CDMA 1900MHz; Frequency: 1908.75 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

CDMA 1900MHz EVDO Bottom Mode High/Area Scan (31x61x1):

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

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

CDMA 1900MHz EVDO Bottom Mode High/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 23.490 VV/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 1.41 W/kg

SAR(1 g) = 0.843 W/kg; SAR(10 g) = 0.448 W/kg

Maximum value of SAR  (measured) = 0.946 W/kg

Wikg
— 0.946

— 0.760

0.573

0.387

0.200

0.014
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CDMA 1900MHz EVDO Bottom Mode High 2

Date/Time: 2014/3/5

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1909 MHz; 6 = 1.533 S/m; & = 53.193; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: CDMA 1900MHz; Frequency: 1908.75 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

CDMA 1900MHz EVDO Bottom Mode High 2/Area Scan (31x61x1):
Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.971 W/kg

CDMA 1900MHz EVDO Bottom Mode High 2/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 23.706 VV/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 1.34 W/kg

SAR(1 g) = 0.811 W/kg; SAR(10 g) = 0.430 W/kg

Maximum value of SAR  (measured) = 0.899 W/kg

Wikg
— 0.899

— 0.722

0.5b44

0.367

0.190

0.012
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CDMA 1900MHz EVDO Bottom Mode High

Date/Time: 2014/4/29

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1909 MHz; 6 = 1.533 S/m; & = 53.193; p = 1000 kg/m®
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: CDMA 1900MHz; Frequency: 1908.75 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

CDMA 1900MHz EVDO Bottom Mode High/Area Scan (31x61x1):

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

Maximum value of SAR  (Measurement) = 1.01 W/kg

CDMA 1900MHz EVDO Bottom Mode High/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 21.06 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 1.41 W/kg

SAR(1 g) = 0.803 W/kg; SAR(10 g) = 0.421 W/kg

Maximum value of SAR  (measured) = 0.933 W/kg

Wikg
— 0.933

—0.776

0.619

0.463

0.306

0.149 X‘T
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CDMA 1900MHz EVDO Bottom Mode High 2

Date/Time: 2014/4/29

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1909 MHz; 6 = 1.533 S/m; & = 53.193; p = 1000 kg/m®
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System: CDMA 1900MHz; Frequency: 1908.75 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 8/5/2013

CDMA 1900MHz EVDO Bottom Mode High 2/Area Scan (31x61x1):
Measurement grid: dx=10 mm, dy=10 mm

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

CDMA 1900MHz EVDO Bottom Mode High 2/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 21.05 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.41 W/kg

SAR(1 g) = 0.803 W/kg; SAR(10 g) = 0.420 W/kg

Maximum value of SAR  (measured) = 0.932 W/kg

Wikg
— 0.932

—0.775

0.619

0.462

0.305

0.148 X‘T
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WIiFi 802.11b Phantom Mode Middle

Date/Time: 2014/8/5

Electronics: DAE3 Sn360

Medium: Body 2450MHz

Medium parameters used: f = 2437 MHz; 6 = 1.902 S/m; & = 53.946; p = 1000 kg/m®
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System:WiFi 2450MHz; Frequency: 2437 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3754ConvF(6.66, 6.66, 6.66); Calibrated: 8/8/2013

WiFi 802.11b Phantom Mode Middle/Area Scan (51x91x1):

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

Maximum value of SAR  (Measurement) = 0.164 W/kg

WiFi 802.11b Phantom Mode Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 3.649 VV/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 0.236 W/kg

SAR(1 g) = 0.111 W/kg; SAR(10 g) = 0.073 W/kg

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

Wikg
—0.123

— 0.099

0.075

0.051

0.027

0.00289 X—T
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WIiFi 802.11b Ground Mode Middle

Date/Time: 2014/8/5

Electronics: DAE3 Sn360

Medium: Body 2450MHz

Medium parameters used: f= 2437 MHz; 6 = 1.902 S/m; & = 53.946; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System:WiFi 2450MHz; Frequency: 2437 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3754ConvF(6.66, 6.66, 6.66); Calibrated: 8/8/2013

WiFi 802.11b Ground Mode Middle/Area Scan (51x91x1):

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

Maximum value of SAR  (Measurement) = 0.124 W/kg

WiFi 802.11b Ground Mode Middle/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 1.595 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.106 W/kg

SAR(1 g) = 0.052 W/kg; SAR(10 g) = 0.027 W/kg

Maximum value of SAR  (measured) = 0.0571 W/kg

Wikg
— 0.057

—0.046

0.036

0.025

0.014

0.00323 X—T
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WIiFi 802.11b Left Mode Middle

Date/Time: 2014/8/5

Electronics: DAE3 Sn360

Medium: Body 2450MHz

Medium parameters used: f= 2437 MHz; 6 = 1.902 S/m; & = 53.946; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System:WiFi 2450MHz; Frequency: 2437 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3754ConvF(6.66, 6.66, 6.66); Calibrated: 8/8/2013

WiFi 802.11b Left Mode Middle/Area Scan (31x101x1):

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

Maximum value of SAR  (Measurement) = 0.0727 W/kg

WiFi 802.11b Left Mode Middle/Zoom Scan 2 (5x5x7)/Cube 0:

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

Reference Value = 4.801 VV/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.069 W/kg

SAR(1 g) = 0.039 W/kg; SAR(10 g) = 0.021 W/kg

Maximum value of SAR  (measured) = 0.0429 W/kg

Wikg
— 0.043

— 0.034

0.026

0.018

0.00936

0.000988 X-T
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WiFi 802.11b Right Mode Middle

Date/Time: 2014/8/5

Electronics: DAE3 Sn360

Medium: Body 2450MHz

Medium parameters used: f= 2437 MHz; 6 = 1.902 S/m; & = 53.946; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System:WiFi 2450MHz; Frequency: 2437 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3754ConvF(6.66, 6.66, 6.66); Calibrated: 8/8/2013

WiFi 802.11b Right Mode Middle/Area Scan (31x111x1):

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

Maximum value of SAR  (Measurement) = 0.0549 W/kg

WiFi 802.11b Right Mode Middle/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 3.202 VV/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 0.0440 W/kg

SAR(1 g) = 0.024 W/kg; SAR(10 g) = 0.013 W/kg

Maximum value of SAR  (measured) = 0.0266 W/kg

Wikg
—0.027

—0.021

0.016

0.01Mm

0.00592

0.000744 X-T
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WiFi 802.11b Top Mode Middle

Date/Time: 2014/8/5

Electronics: DAE3 Sn360

Medium: Body 2450MHz

Medium parameters used: f= 2437 MHz; 6 = 1.902 S/m; & = 53.946; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5C

Communication System:WiFi 2450MHz; Frequency: 2437 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3754ConvF(6.66, 6.66, 6.66); Calibrated: 8/8/2013

WiFi 802.11b Top Mode Middle/Area Scan (31x71x1):

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

Maximum value of SAR  (Measurement) = 0.0346 W/kg

WiFi 802.11b Top Mode Middle/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 1.061 VV/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.0130 W/kg

SAR(1 g) = 0.00157 W/kg; SAR(10 g) = 0.000225 W/kg

Maximum value of SAR  (measured) = 0.00601 W/kg

Wikg
— 0.00601

— 0.00481

0.0036

0.0024

0.0012
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WIiFi 802.11b Bottom Mode Middle

Date/Time: 2014/8/5

Electronics: DAE3 Sn360

Medium: Body 2450MHz

Medium parameters used: f= 2437 MHz; 6 = 1.902 S/m; & = 53.946; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System:WiFi 2450MHz; Frequency: 2437 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3754ConvF(6.66, 6.66, 6.66); Calibrated: 8/8/2013

WiFi 802.11b Bottom Mode Middle/Area Scan (31x71x1):

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

Maximum value of SAR  (Measurement) = 0.0750 W/kg

WiFi 802.11b Bottom Mode Middle/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 0.915 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.0320 W/kg

SAR(1 g) = 0.016 W/kg; SAR(10 g) = 0.010 W/kg

Maximum value of SAR  (measured) = 0.0172 W/kg

Wikg
— 0.017

—0.014

0.01

0.00781

0.00468

0.00154 X-T
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ANNEX B SYSTEM VALIDATION RESULTS

835MHz-Body

Date/Time: 2/28/2014

Electronics: DAE4 Sn1244

Medium: Body 850 MHz

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

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

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

System Validation/Area Scan(101x101x1):Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 2.387 mW/g

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

Reference Value = 56.938 VV/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 4.027 mW/g

SAR(1 g) = 2.53 mW/g; SAR(10 g) = 1.57 mW/g

Maximum value of SAR (measured) = 3.302 mW/g

mi¥lg
— 3.302

— 2.708

2.114

1.520

0.926

~

0.332
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835MHz-Body

Date/Time: 4/26/2014

Electronics: DAE4 Sn1244

Medium: Body 850MHz

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

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

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

System Validation/Area Scan(101x101x1):Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 2.59 mW/g

System Validation/Zoom Scan(7x7x7)/Cube 0:Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 60.203 VV/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.34 mW/g

SAR(1 g) =2.25 mW/g; SAR(10 g) = 1.48 mW/g

Maximum value of SAR (measured) = 2.63 mW/g

Wikg
— 2.626

— 2.151

1.675

1.200

0.724

0.246 X‘T
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1900MHz-Body

Date/Time: 3/5/2014

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); Calibrated: 8/5/2013

System Validation/Area Scan(101x101x1):Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 9.638 mW/g

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

Reference Value = 101.286 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 18.873 mW/g

SAR(1 g) = 10.84 mW/g; SAR(10 g) = 5.67 mW/g

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

myv¥ig
— 14.687

—11.813

5.939

6.065

319

0.317
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1900MHz-Body

Date/Time: 4/29/2014

Electronics: DAE4 Sn1244

Medium: Body 1900 MHz

Medium parameters used: f= 1900 MHz; ¢ = 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); Calibrated: 8/5/2013

System Validation/Area Scan(101x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 13.8 mW/g

System Validation/Zoom Scan(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 92.696 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 18.376 mW/g

SAR(1 g) = 10.9mW/g; SAR(10 g) = 5.6mW/g

Maximum value of SAR (measured) = 14.1 mW/g

Wikg
— 14.068

—11.294

8.521

5.747

2.973

0.200 l
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2450MHz-Body

Date/Time: 8/5/2014

Electronics: DAE3 Sn360

Medium: Body 2450 MHz

Medium parameters used: f = 2450 MHz; 6 = 1.918 mho/m; er = 53.946; p = 1000 kg/m3
Ambien Temperature:22.5° C Liquid Temperature:22.5° C

Communication System: CW,; Frequency: 2450 MHz; Duty Cycle: 1:1

Probe: EX3DV4 - SN3754ConvF(6.66, 6.66, 6.66); Calibrated: 8/8/2013

System Validation/ Area Scan (101x101x1):Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 13.098 mW/g

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

Reference Value = 85.543 VV/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 24.877 mW/g

SAR(1 g) = 12.23 mW/g; SAR(10 g) = 5.66 mW/g

Maximum value of SAR (measured) = 13.9 mW/g

Wikg
— 13.859

—11.129

8.399

5.669

2.939

0.209 X‘T
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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:

-

Mo wamenl Sansr DASYS

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

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

Picture C.3 E-field Probe
C.3 E-field Probe Calibration

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

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

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

2
SAR=|E|_'G
P

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

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

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

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

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

C.4.2 Robot

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

» High precision (repeatability 0.02mm)

High reliability (industrial design)

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

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

V V V V

Picture C.5 DASY 5
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C.4.3 Measurement Server

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

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

Picture C.6 Server for DASY 5

C.4.4 Device Holder for Phantom

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

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

POM material having the following dielectric

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

<Laptop Extension Kit>

The extension is lightweight and made of POM, acrylic glass and foam. It fits easily on the upper
part of the Mounting Device in place of the phone positioner. The extension is fully compatible with
the Twin-SAM and ELI phantoms.
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Picture C.7: Device Holder Picture C.8: Laptop Extension Kit

C.4.5 Phantom

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

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

Shell Thickness: 2 +0.2 mm

Filling Volume:  Approx. 25 liters

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

Available: Special

Picture C.9: SAM Twin Phantom
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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
w/2, _ w2 |.w,/2
| —™ Horizontal s}
' Line : !
1
,’/Hori/zontal /
] Line A Acoustic
Output
Acoustic Bottomof wmu
Output Handset B
Bottom of
/ Handset
A Width of the handset at the level of the acoustic
W, Width of the bottom of the handset
A Midpoint of the width w, of the handset at the level of the acoustic output
B Midpoint of the width w, of the bottom of the handset

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

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

RE

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

D.2 Body-worn device

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

-,
e
* =&
U, Di‘v.,
g 8 . @
Yot ey
g iy,

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

835 835 1900 1900 2450 2450
Frequency (MHz)
Head Body Head Body Head Body
Ingredients (% by weight)
Water 41.45 52.5 55.242 69.91 58.79 72.60
Sugar 56.0 45.0 \ \ \ \
Salt 1.45 1.4 0.306 0.13 0.06 0.18
Preventol 0.1 0.1 \ \ \ \
Cellulose 1.0 1.0 \ \ \ \
Glycol Monobutyl \ \ 44.452 29.96 41.15 27.22
Dielectric
elect =415 | €=55.2 | €=40.0 | =533 | =392 | e=52.7
Parameters
0=0.90 0=0.97 0=1.40 0=1.52 0=1.80 0=1.95
Target Value
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ANNEX F System Validation

The SAR system must be validated against its performance specifications before it is deployed.
When SAR probes, system components or software are changed, upgraded or recalibrated, these
must be validated with the SAR system(s) that operates with such components.

Table F.1: System Validation Part 1

System Validation Frequenc Permittivit Conductivit
y Probe SN. Liquid name q ) y y Y
No. date point € o (S/m)
1 3252 Head 835MHz Oct 15,2013 835MHz 41.01 0.923
2 3252 Head 1900MHz | Aug 2,2013 1900MHz 39.66 1.424
3 3754 Head 2450MHz | July 1,2014 2450MHz 39.13 1.794
4 3252 Body 835MHz Oct 15,2013 835MHz 55.13 0.979
5 3252 Body 1900MHz | Aug 2,2013 1900MHz 53.22 1.528
6 3754 Body 2450MHz | July 1,2014 2450MHz 53.94 1.946
Table F.2: System Validation Part 2
Sensitivity PASS PASS
cw Probe li it PASS PASS
Validation robe finearty
Probe Isotropy PASS PASS
MOD.type GMSK GMSK
Mod Duty factor PASS PASS
Validation
PAR N/A N/A
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ANNEX G Probe and DAE Calibration Certificate

TMOGe—

vl

T =T

-
Add: Mo 51 Hugyuasbei Boad, Haidian Districe. Beijing, 100191, Chiza '{":“\ bl [
Tl +36- I0SIMESIEI000  Fax +3h- 10062308631 2504 Hondp b CHAS L0442

E-mail; Inlidgmieom Hittpe e emgitg, som
Client : alis

Object

Caibration Procedures)

Calibration dae:

N This calibration Cartificate docwnents the traceability to national standards, which realize the physical units of
| | measuremernts(51). The measuremeants and the uncerlainbes with confidance probabdity are given on the followsng
papas and ara part of the cartificate.

All CBIDMBLONS NAVE Desn CONdUcied in Me clossd Eboraary Tacimy. ermircnment Temperaturazzaayt and
humidity=T0%

Galibraton Equipment usad (MATE cntical for calibration)

Frimary Standards oW Cal Date{Calbrated by, Cartificate No.) Sehadiiled Calibraton
Diecumanting
Process Calibrator 753 | 1571018 D1 =July=-13 (TMC, Mo S 53-048) July-14

Calibrated by:
Reviewed by

|| Approved by

. |smwed: July 24, 2013
|| |_This calibratan cerificate shall not ba rapraduced except in full without written approvel of the laboratoty.

Certificate Moz JZ13-.2.3040 Page | of 1
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'u.I-.. Mo 52 Hisvuankssi kl ul Haiduan [E=drict, Reijmp III.II'\JI China
1.

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

Methods Applied and Interpretation of Parameters:

s« [OC Voltage Measurement. Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standardzs. The figure given comasponds to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a toaol inserted. Uncertainty is not required,

+ The report pravide only calibration results for DAE, it does not contain other
performance test results

Certificans Mo 1E13-2-20:00 Page 1 af 3
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TV

Aol M 51 Hugysanbed Read, Haidian Diseic, Be M9, Chang
Tel: +Ré-10-G2IHGE1-HITs Fax: +Be i} 4014
E-mail: lafoiismeile qom i (e e L G

DC Voltage Measurement
AD - Corerter Rasalution naming
High Range iLsg = BipV, full range = 100, .. +300 my
Ly Manngm ILSE = &lnk {uli range = I [
DASY maasurament paramaters: Auto Zeno Time: 3 see, Measuring lime: 3 sec

Calibration Factons x ¥ [ oz [

| ligh REngs 408807 £ 0.19% (h=2) | 403.885 £ 0.19% (k=2 | 404 544 + 0 15% (k=2)

Low Range 28600 £ 0.7% (k=2) | 3.88871 £ 0.7% (k=2) ! 401524 4 0.7% (k=2)

Connector Angle

Cannector Angle ta be usad in DASY system [ T I

Cestificate Mo 171 3-2-2044 Page 3af 3
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U NN A
AdE No 52 Heayuantbei Rosd. Haldin District, Beljing. 102191, Ching Dty CNAS L0442
Tel: RE-10-62104635-20  Fasc: + B 10462304633.2908
Tmall: Indosvomciie com Hupeiwwwenclie com

Client CATR-SH

Ooject ESIDV3 - SN.3252 A
S Yool OSRG-S sAT
Calibration date: m‘,m &3 o M s g g

This calibration Certificate documents the traceabiity 1o nabonal standards, which realize the physical units of
measuremenis(Sl). The measurements and the uncertanties with confidence probabiity are given on the folloamng
pages and are part of the cerificate

All calibratons have been conducted in the closed laborstory faciity. environment temperature(22:3)°C and

| humidity-70%
| Calbrabion Equpment used (MATE critical for calibration)
Prmary Standards o¥ Cal Dale|Calbrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 01-Ju-13 {TMC, No JW13-044) Jun-14
Power sensor NRP-291 | 101547 01-Jul-13 (TMC, No JW13-044) Jun-14
Power sensor  NRP-2G1 | 101548 01-Jul-13 (TMC, No JW13-044) Jun-14
Referanca10dBAttenuator | BT0S520 12-Dec-12(TMC No.JZ12-867) Dec-14
ReferancaZ0dBAttenuator | BT0267 12-Dec-12(TMC No.JZ12-866) Dec-14
Referance Probe EX3DVM | SN 3348 20.-Dec-12(SPEAG N0 EX3-3848_Dect2) Dec-13
DAE4 SN 777 22.Feb-13 (SPEAG DAE4-777_Feb13)  Feb-14
Secondary Standards Dz Caf Date|Calibrated by, Centificate No.) Scheduled Caibration
SigralGeneratodGIT00A | 6201082605  01-Jul-13 (TMC, No.JW13-045) Jun-14
Network Analyzer ES071C | MY46110673  15-Feb-13 (TMC, No JZ13-781) Feb-14
Name
Calibrated by Znao Jing
Reviewed by : am
Approved by X0l

| This caibration certificate shal not be reproduced except in full without wristen approvat of the Iaboratory

Cenificate No: J13-2-2042 Pagetolnt
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Adet Mo 52 Heayuanbes Ko, Flaidiss Disrici, Beijing. 100191, China
Tk 480 10062 MHG15- 2075 Fos: 801062308 35-2H
E-maal: Indowvemitic, oom HIp ! wewri g maiie, oo

Glossary:

TSL tissue smulating liquid

MCRMy, .z sensitivity n free spaca

ConvF sensiivity i TSL | NORMvE

DCF dinge compression point

CF enesd factor [1iduly_cyele) of the RF signad

ABCD radulation dependent lineanzation pararmeters

Palanizaton ¢ & rgtation arcund prabe axis

Palarizaton & A ratation argund an axis that is in the plane normal 1o probe axis (at measuremant center), |

B0 i5 won el Lu b amis

Calibration is Performed According to the Following Standards:

8) IEEE Std 1528-2003, “IEEE Recommended Practice for Delermining the Peak SpatialAveraged
Specific Absorption Rate (SAR) in the Humen Head from Wireless Communications Devices
Measurement Techniques”, Dacamber 2003

k) IEC 8220%-1, *Procadure to measunm the Spacific Ahsnrphon Rata (34R) fir hand-hakl desicss s
in clase proxirmity bo the ear (frequency range of J00MHZ to AGHz)", February 2005

Me‘thods Applied and Interpretation of Parameters:

NORMY, . 7 Assessed for E-field polanzation 8=0 (f£500MHz in TEM-call; f>> 1800MHz: waveguide).
NORMy 2 are only inermediate values, ie. the uncertainties of NORMwy,z does not effect the
£ field uncertairty inside TSL {see below ComvF,

«  NORM{x xz = NORMy ¥ 2" fraquancy_response (8ee Freguency Response Charl). This
Inearization s implemaented in DASY 4 software versions later than 4.2. The wncertainty of the
Irequency respanse is ncluded in the stated wncertainty of GonvF,

- IJCF'.I’.].{E. DCF are numesical inearizalion parameters assessed based on the data of power sweep
{na uncertainty regured). DCP does nol depend on frequency nor media,

= PAR: PAR is the Pesk to Average Ratio that is not calibrated but determined based on the signal
charactenstics

o Axpr Bapr Cx oz WRx pzA B.C are numarnical Inesrizaton paramaters assessed besed on the
dala of power sweep far specific moedulation signal The parameders do not depend on freguancy nor
media. ViR is the masimum calbration range expressed in RMS voliage across the diode

= ConvE ang Boundary Effect Parametars. Assessed in Nal phantorm wsing E-Reld (or Temperature
Transder Standard for f<800MHz) and Insige wasvequide using analytical lield dislributions based an
power measuremants for f =800MHz. The same setups are used for assesament of the parametars.
applied for boundary compensation (alpha, depth) of which typical uncertainty valwed are ghen.
These parameters are used in DASY4 soffwane to improve probe accuracy close to the boundary.
Tha sensitivity in T5SL cormespands bo NORMx,y.z* Con® wheneby the uncertainty carmespands to
that given for ConwvF. A freguancy dependent ConvF s used in DASY wersion 4.4 and highar which
allows exiending the validity from+50MHz to+100MHz.

= Spherical isofropy (30 deviation from safrmpy). in & feld of low gredents realized wsing & flat
phantom exposad by a patch anbenna

= Sensor Offsel The sensor offsel corresponds bo the offset of virtual measuremsant center from the
prabe tip (on probe ams). No tolerance required

»  Comnector Angls: The angle s assessed using the information gained by determining fhe NORMx
(ra uncestainty requinad),

Cerinficate Mo: 113-2-542 Page 2 of 11
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Probe ES3DV3

SN: 3252

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

{Note: non-campatible wth DASY2 system!)
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At P 22 Hamyaan bed Howd. Heldian Diswict, Beljing. 100191, China
Tkt +86e Q062 2HATE20TF Fuog: + 86 1062 304533. 2504
o IRl CALE OO HIP Wi S TG e Lo

DASY — Parameters of Probe: ES3DV3 - SN: 3252

Basic Calibration Parameters

| Sensor X | Sensor ¥ | Sensor Z | Unc (k=32) |
| Worm{uViivim) ) * | 129 [1.34 132 | +10.8%
DCPImVY 1034 [ 1048 [ 1024
Modulation Calibration Parameters
[wo | communication A B [e [o VR Une®
| Symiumn Narme | L] cBpV | JB myd | (k=2
o cw X 0.0 0.0 1.0 0.00 207.8 +3.3% |
¥ |00 |00 |10 2087 -
z 0.0 0.0 1.0 2085

The reporied uncerainty of measuwrement is atated as the standard uncertainty of
Measurernent mulbiplied by the coverage factor k=2, which for 8 normal distribution
Comesponds 10 & coverage probability of approximately $5%.

* Thie uncamainties of Norm X, ¥, Z da not afect the E*-fisld uncenaindy inside TSL (see Page 5 and Page &)
f Mumerical inearization parameser: uncarainty nat requined

* Uncartainly is datarmined using the mas deviaion from linear response applying rectangular distributian
ard 2 axpregasd for the sguare of the feld value

Lemifaie Mo 113-2-2042 Page 4 0f 11
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A Mo ST Huayuasbei Road, Haidien Drnct, Bedjing, 100190, Chiss
Fel: + R | 8-AT34633-20T0 Fas: +B8- 108 T304631-2 504
E-muk Inlnaemcie oom HIFE s erncile Gom

DASY — Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz]" Pa:::im:sl:ry‘ c“"“:;‘r::'["' | comF X | ConvF ¥  ComFZ | Alpha '::1:]' ;:‘2']'
RS0 415 0.62 B.AD 610 BAD | 027 |188 | +12% |
800 415 0.67 B9 | 819 618|031 179 [+12%

a7s0 | a0 | 137 556 558 558 |0a7r 187 | +12%

00 | 400 | 140 | 524 52¢ | 624|043 182 | +17%

G Frequency valdity of +100MHz only applies for DASY wd.4 and higher (Pages 2), else it is resircted bo $506HE. The
urctminty is the FAESS of ConvF uncertainty af cabbration frequency and the uncertainty far the indicabed frequancy band.
" g frequiency below 3 GHz, the walidity of lisswe parameters [t and o) can be relaved to +10% if iquid compensatian
formails b anpled 10 massured SAR values. &t freaquencies ahnue 3 SH7, the waldity of fissie pammetars (r and a) is
restncied o £5%. The uncerlginty is the RSS of the ConvF urcertsnty for indicated terget tissue paramesars.

Certificate Mo: 11522047 Page & of 11
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Aeditl; o 53 Huzyean b Booud, Hisadian [Hsinici, Beijing. [TORYIE, Clana
Tk R0 (162 W3- 2075 Vamn: 8011000 5835290
Emei; infesilamcite, oom HEp o g TR, Com

DASY - Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Body Tissue Simulating Media

- 1 . T T
I MHz)" Fﬁ'_r::;yr ':“'"T;:;f" ConvF X | ConvE Y : ComvF 2 | Alpha || :Jk:':"
| om0 552 | 089 614 614 | 614 040 |168 | +12%
| o0 550 105 811 | E11 | 611 | 0.39 | 180 | £12% |
1750 534 | 148 520 520 | 520 043 184 | +12% |
1900 | 533 | 152 5.00 501 | 503|046 | 1.85 | £12%

“ Frequency walidty of +100MHz only appies for DASY w4 and higher (Pags 2, sle & i reslricied by $50MHz. The
uncarainty i the RS5 of Comf uncarainty &l calibration Trequency and the uncartainty for the indicated frequency band
i Iraguancy bakre 3 GHE. the valdity of lissue parametans (¢ and a) can be relaced ta £10% if liquid compensation
farmruila & applised I measued SAR walues Al frequencaes ahoure 3 GHr the walidity of tissoe paameters (¢ and o) s
resincied fo #5%. The uncerainty is the RES of the Cors# uncertainty for indicated targed tissue parametars

Certificme Mo J13-2-2042 Pages of 11
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
1.5
1.4 4
E 1.3
E 1.2 4
__E 1.1+
- ] i J } i
R il i e e A IR .
% 0g] i 4 : 1
> 00 ]
=
g o7
g
R LE
05 1 T T T T T T T
[} 500 1000 1500 2060 50 3000
TEM P -R;z
Uncertainty of Frequency Response of E-field: 17.5% (k=2)
Cemificnie W J13-2-2042 Fage Tof 11
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AGd: NoS2 Hesyeunbei Reodd, Heidiun Divinct, Beijing, 100191, Chona
Tel +86-10-62 2046 13- 207% Faee: *86-10-00 246132504
Bl o@etle. o IRp e greats. com
Receiving Pattern (®), 6=0°
=600 MHz, TEM f=1800 MHz, R22
0 4
g e B gt o v .
LR~ po - 4 M p A
£ Roi'l S— o
e 100MHZ F_o o 1800MME - 2000MMz)
Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
Certificate Noc J13-2-2042 Pages of 11
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CALIBRATION LABORATORY
Add: N 52 Huayy uanbei Road Haddan Diegrice Beipng, 100191, China
Tel: +#5-105, A3 -1 Faoc R 108200461 5- 0 404
E-mail lafoaemein com Hitpowwwemicin &
Dynamic Range f(SAReaa)
(TEM cell, f = 900 MHz)
) 4
g 10" 2id
{ L
3 B 1
Bl &
- w } . -:
3 -"*"
- . ' v
=
0§ 1:3
1o 1o 10° 1 T
SARjmWem']
- aot companiates & compecated
P-= i e e
§ ) e - <8
3 .
w ‘=
a -
B
- T T T L A
10 10 18" 0 w'
SARfmWiem)
®-{not compensated & compensated |
Uncertainty of Linearity Assessment: £0.9% (k=2)
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1[5 4633.2079 Fuoo: ~86-10-62 106 5- 1504
(& x.ul h f1e.com Hitp \wwwamchie com
Conversion Factor Assessment
f=900 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)
; "
§'.
Unceﬂah;ty ;f sl:;ht;r‘lu‘l.liao;ro;; A;:o;:m;nt .22 8% (K=2)
Certificate Noc J13.2.2042 Page 10 0f 11
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TML e

Mild: Mo 52 Hiy L..lnh Rkul Hi.-dur Hsmict, Beijing. 1%, Chana
TeeL -+ 106 533 R (-GS 35251
Esmal: Infgiemile. con Im W ELE. DO

DASY - Parameters of Probe: ES3DV3 - SN: 3252

Other Probe Parameters

Sensor Arrangement Triangular

Connectar Angll-;:“h 128.3

Mechanical Surface Detection Mode enabled
. Optical Surface Detection Mode disable

Probe Overall Length . . - 33Tmm
"Prol:-e Body Diameter 10mm
. Tip Length | 10mm
. Tip Dlameter | a 4mm
. Probe Tip to Sensor X Calibration Point 2mm
. F‘m;}a Tip to Sensor ¥ Calibration Point a I 2mim
. Prob;Tip to Sensor Z Calibration Point I Imm
I Recommended Measuremant Distance from Surface I - Imm

Certificate Mo: 113-2-1042 Fage 11 of 11
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WX gy,
s lri\x;é;
1 i i ijing. 1001 na N
b ekl D, e, . K T
I -r-||I: Irbasata miiie, oom Ilu.p:'-““u.erml-:.mn
Chient CATR-SH Certificate No:  J13-2-2041
Objest EX30V4 - SN:3754
Calioration Procedure(s) T OB-E-00-16% . ; |
CaliDrEnon FTocaoUres for osmenc E-fieid Frooes
Calioration date: August 8, 2013
This calibation Certificale documents the raceability bo national standards, whiach realize the physical units of |
measurementsiSl). The measurements and the uncedaintes with confidence probabilty are given on the fallawing
pages and are part of the caificate.
All caliprations have been conducted in the closed laboratory facility: envirenmant temperature22e3)%C and
humicity= 7%
Calioration Equipment used (MATE criical for calibrabion)
Pnmary Standards D # Cal DateCalibrated by, Canfficate Mo.)  Schaduled Calibration
Powear Meler  NRPZ 101818 Of=dul=13 (TRAC, Mo il 304 Jun-14
Power sermar - MRP-Z51 | 101647 Of=dul=13 (TRAG, Mo i1 302 Jum-14
Power sersar NRP-Z31 10 B4l Of-Jul-13 (TREG, Mo W01 3024 Jdun-14
Reference | ldBARenuator | BTOS20 12-Dec-12(TMC, Mo 2 12-867) Dec-14
ReferancedidBAnanuator | BTO2ST 12-Dac-12{TMC, NoLIZ12-366) Dec-14
Referance Probe EX30V4 | SN 3348 20-Dec-12[SPEAG No.EX3-3846_Dec1?) Dec-13
DAE4 SN TTT 22-Feb-13 (SPEAG, DAES.TT7_Feb13)  Feb .14
Secondary Standands D # Cal Date{Calibrated by, Cerifizabe Mo ) Schaduled Calibration
SgralGeneratoMiGITO0A | E201062805  O1-Jul-13 [TMC, No, JW13-048) Jun-14
Metwork Analyzer ESOTIC | MY48110673  15-Fab-13 (TMC, No JZ13-781) Fab-14
Mama Fumstan Sigrabure
Callbrated by Inan Jing SARTestEngineer L A
Rutenwed by o Dianpuan SAR Project Leader
Appraned by Mo L Deputy Diractor of the laboratory
|ssued. August 8, 201
This calibration cartificate shall not be reproduced excapl in full wilhaud witlen approval of the laboratony,
“erificaie Wo: 11322041 Page 1 a1
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TMi'{ e

Md PFan 51 Huery wmbei Bod, Haidian Bisinct, Beijing, 120091, Ching

B AT 312070 Fax: +E6-18-01308631-2504

E-mant Inlsaemeie. om Hifps s eI e cors
Glossary:
T5L tissua simulating liguid
HORMey.z sansitivity in free space
CarvF sengifivity in TSL f NORMx vz
oCP degde campression pain
CF erest tactar (1duty_cyele) al the RF sigaal
ABCD modulation dependant linearization paramaters

Prdarization @ i rotation around probe axis
Prlarization 8 & rofation around an axis that is in the plane normal fo probe axes (a1 measurernent centear), i
Bl & nodial 10 prolee mds

Calibration is Parformed According to the Following Standards:

a) IEEE Sid 1528-2003, "IEEE Recommended Prectice for Determining the Peak Spabtal-Averaged
Specific Absorption Rate (SAR) in the Human Head from ‘Wireless Communications Devices:
Measurement Technigues®, December 2003

b 1EGC 62208-1, “Procedure bo meadurs the Specific Absarplion Rale (SAR) far hand-held devices used
In close proximity 1o the ear (frequency range of J00MHz to 3GHE2)", February 2005

“-ﬂ‘lbﬂl Applied and Interpretation of Parameters:

NOREM, 2 Assessad far E-held palarization BsD (2900MHE in TEM-cell £2-1B00MHz: wavaguide).
HORM:,y,z are only inbermedkate values, ie., the tncarainties of MORM:,y,z does nat effect the

£ -fiekd uncanainty insice TS (see betow ConvFl.

= NORM{Tlx )z = NORMY, y z* frequency_rasponse (ses Frequency Responsa Chart). This
inearzation is implemented in DASY4 software versions |ater than 4.2, The uncedainty of the
Trequancy response s included in the stated uncerainty of ConvF.

*  DCPe .z DCF are numerical linearization parameters assessed based on the dala of power sweep
{no uncarsnty required). DEP does not depend on freguency nor madia

« [PAR; PAR s the Peak to Avarage Ratio that is not calbrated but determined basad on tha signal
characienistics

®  Axpx By r CxpEVREx 28 B, C are numerical linearization parameters assessed based on the
data of power sweeap lor specilic madulation signal. The pararmeaters da nol depend on Trequency nor
madia. ¥ is tha maximum calibration range expressed in RMS vollege acrass the disds.

+  ComF and Bowndary Effact Perameters: Assessed in flat phantom using E-field (or Temparatura
Transfer Standard for EEIOMHz) and inside waveguide using analytical field distributions based on
power meagsuremeants for T >800MHz. The same satups are used for assessment of the parametens
applied for boundary compensation (alpha, deplh) of which typical uncertainty valued are given.
These paramaters are used in DASYA software bo improve probe accuracy close 1o the boundary
The sensiivity m TSL cormesponds to MORM:x y.z* ConvF wharaby tha uncertainty comesponds to
that given for ConeF, & frequency depsndant ConvF is usad in DASY version 4.4 and higher which
allaws exdending the validity from+50MHz fot 100MHz

»  Sphevical Eotropy (30 devishion from Solropy): in a field of low gradients realized using a flat
phamom exposed by a palch anbenna.

= Sensor Offsel The sensor ofsel corresponds Lo the offsel of vifual messwement cenber from the
prabe tip (o0 proda axis). Mo tolarance requined.

»  Connpcfor Angle: The angle is assessed using the information gainad by detarmining the NORM:x
[y uncertainty required)

Coertificate Mo: J13-2-241 Page 2 af 11
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Adid: Mo 5T Huayuasbei Road, Haidien D, Besing, HO0191, China
Tiek + B [ ATANGER 12010 Fan: +BA- 14573 1514

Probe EX3DV4

SN: 3754

Calibrated: August 8, 2013
Calibrated for DASY/EASY Systems

{aie: non-campatiole with DASY2 system)

Certificate Mo 113-2-204 Pege 2ol il
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T M n : u
J.qu M 5 Husayuanhse | Bioad, |I.||d|;n Dvisinct, Desging, 1E1191, Chisa
B3 32078 Fae +Bhe | D825 (M0 3-2 44
E= |u|| |||| i b onn Hinge e mccurc bz s
DASY — Parameters of Probe: EX3DV4 - SN: 3754
Baslc Calibration Parameters
— [sensorx Sensor ¥ | Bensor Z | Une (k=2]
Nm:pwwﬁm y* | 0.40 0.45 .45 £10.8%
| BER(mY)® | 1040 104.0 | 1EI:_1.1 1
Modulation Calibration Paramaters
- [ Communication [a [e [e 1] Tvr Unc®
| | Tyatam Mams | 40 dB gV 40 my (=2}
a [ |x |00 |00 |10 000 1080 | 23.2%
[ K 0.0 0.0 1.0 115.1
| Jz o0 j00 |10 157 |
The repored uncerdainty of measurement is stated as the standard uncertainty of |
Measurement multiplied by the coverage factor k=2, which for a normal dts.tnhulu:ln
Cormesponds 1o a coverage probability of approximately 25%. [
o i [ B I
“ The uweerisinties of Mom X, Y, Z do nol affed tha E*fiald uncertesnty insikde TSL jsee Pege 5 and Page &)
F hjumesical linearization parameter uncertamty not reguined
E Uncerminly is determined using the max. daviaton from linear response applying rectangular distribution
and is expressed for the sgquarne of the Tield value.
Certificaes No: J13-2-2041 Pageaafmn
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ML

1 Disries, Bejjing. 100151, China
+ eI 06210467 3 1504
Femall: lndigdemclic.oom Hup-werwemdicoomm

DASY - Parameters of Probe: EX3DV4 - SN: 3754

Calibration Parameter Determined in Head Tissue Simulating Media

.| R [ @ th | Unet.
P— Fm:lmw } W‘:";r:';""-" ConvE X ConvE ¥ | ConvE Z | Alpha T::‘] “:z'
2000 | 400 [ 1an 757 | 75T | TAT | 013 | 368 | £12% |
2300 e 1.67 7.3 733 7.33 | 017 217 +12% |
2450 | Eg2 | 180 708 | Toe | 708 014 262 [ £12%
00 | 30 196 | 872 872 .72 014 | 283 | +12%

» Fresquency walidity of £100MHz only applies for DASY wi 4 and highar (Page 2], ake i & reatricied 10 £50MHZ. The
uncertainty i the RSS of Comd uncartainty at calibratian frequency and the uncartainty for the indicated frequency band
F frequency below 3 GHz, the vakdty of lissue parameters (¢ and @) can be relaxed to £10% if liquid compensation
farmula is applied to measured 55R wailues. A frequences abowe 3 GHz, the valdity of lissue paramesters (& and ob &
rastrichad tn #5%. Tha uncertanty & thea RSS of the Cone® uncerainty for indicated targe! issue paramelers

Cerlilicate Mo: 113-2-2041 Page 5.of 11
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TMLOG e

aid: Mo AY Huayumbei Bosd, Waidian Disirict, Beijing, 100190, Ching
Tk + Kb 106250883 12074 Fan: +Bh | 0015085532404
I ik InleAdemeresam | I Ve, ameeing s

DASY - Parameters of Probe: EX3DV4 - SN: 3754

Calibration Parameter Determined in Body Tissue Simulating Media

r M) | F-::J:;rr c""‘:;::’:'."" ConvE X | ConvEY | ConvEZ | Alpha 'E:':':" "':":“2; I
2000 533 | 182 TE1 | 761 | 761 |0A7 287 | +12% |
2300 | 528 1.81 T.20 7.20 l 7.0 D% 2.08 +12%
2480 | 827 1.95 | 666 | Be6 | &8 | 017 | 322 | +12% |
2600 | 525 218 620 E,.20 : 829 | 014 323 | +12% |

© Fraquancy validiy of +1000MHZ only appies far DASY w4 and higher [Fage 2], ks il is restricled 1o £50MHZ. The
uncanainty & the RES of Com® wncamainly al calibration reguancy and the uncedainty for the indicated frequency bard.
b fracpiancy balosw 3 GHE, ke validiy of basue parametars & and &) can be relased 16 210% if hqud Sompansalion
forrnula is Bpplied bo measured SAR values. Al frequencies abowe 3 GHz, the valdity of lissue parameters (& and g is
realrictsd 1o 5% The uncertanty & the RES of the ConvF uncerainty for indicaied target tssus parameters

Certificate b 11 5-2-2041 Pagge tal 11
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TMLGEe—

A Mo 4F Fu ai Rnad, Faidian Distirict, Reijing, 0191, Chiss
Tl +Ed- 1002 2Ty Fan- +E-18-a F3M031-2 504
Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
1.5 - )
144 +
_E_11.-'-I ,
E 1.0 - l:.. ..... ;,.......‘-.... s ¥
E‘ 0.5 :
E- 0.8 -
c L
2 o7
o
E 0.6
0E _:_ ey | i 1 L . d ] ;
Q S0 10a0 1500 2000 2500 3000
. 1 [MHz
TEM Mz =

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

Cenificame No: 113-2-2041

Page 7 of 01
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T M " ' in Catabampman wim
VAR, \  CAUSRATION LABORATORY
AGS: N 52 Huayuanbei Road, Haldun Districe, Bejing, 102191, Chisa

Tl +BA-10£2T04633.2079 Fasc +86 106230463 32504
il badls fcan i Hupdwww s oo

Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22

T .2

o

183 100 P o 0 02
RoMti"l —
o — 10002 ~— BOOMMZ - 1800MMz ~ 1 2800M#z|
Uncertainty of Axial lsotropy Assessment: £0.9% (k=2)

Centificate Noo J13-2-204 | Pagesof 11
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" 10 Colaborsnsn with
I L R0 0.0
M" CALIBRATION LABORATORY

ywenbod Roesd, Haddiss District, Beiji 00191, China
2504

Tek «306- 10023046 13- 2079 Fan: 136-10-62 %
Lomalt: Indodamaoie, com Hop:owwn emche, cns

Dynamic Range f(SARca4)
(TEM cell, f = 900 MHz)

Input Signal[uV]

10 v ey — v ey e
10° 0 10’ 0 10’

SAR{mWiem ']
. ’ ] & comp

48 o s i
g" = ..v-o--c-‘—-o—*—-ov-cc:.__f_:l:. vo-w 9o & &
E i .

w =
-

% ::: :;‘ ~:! v'u
SARmWom] ,
@ not cqnponu.a 4 compensated
Uncertainty of Linearity Assessment: 20.9% (k=2)

Cemificate No. J13-2-2041 Page%of 11
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Add: No 52 Pheasguanter Rosd lludul Disxier, Be ||ng 1091, China
lel: » 88~ 16200463 3-207 o + 861062304635 2504
Lematl: Indosiemaite. com :uu S TR PRt
Conversion Factor Assessment
f=2000 MHz, WGLS R22(H_convf f=2450 MHz, WGLS R26(H_convF)
i
i
i
19 2am 0% 2@ 0 0 am oW e 1
Uncertainty of Spherical Isotropy Assessment: £2 8% (K#2)
Certificate No: J13-.2-2041 l'.}g{ 19ofll
Page Number : 108 of 146
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TMI e

-..u \.,. 52 Bhugyuanisel Rosd, Haidan Disrice, Beijing, 108191, Chira
3520749 Fae: + R -E21HAT 3 1504
I m.l Infiy eticil Aom P wwew gmiciic.oom

DASY - Parameters of Probe: EX3DV4 - SN: 3754
Other Probe Parameters
. Sensor Arrangement Triangurar
?ﬂn;:;ur Anmgle (*) - 16.8
i Henhanln..;l_ﬁ_l;f;; D:a-tectlun Mode - enabled
. Optical Surface Detection Mode disable [
"ma.l.wngth : 33Tmm :
Probe Body Diameter B ' 10mm |
.TIFI Lungﬂl - : Smm I
TipDiameter ] 2.5mm
. Prabe Tip to $a.¢ruanr X Calibration Point imm |
. th-;"‘ﬁ;m S-umsm ¥ Ealubuhm Polnt 1mm
. Probe Tip to S-amn-rZCallhrauun F"olnt - . imm

mwmmenmu I.Ina:uremam I:Ilst.ama I‘mm Surface

Certificate Na: 113-2-1041 Page 11 of 11

East China Institute of Telecommunications
TEL: +86 21 63843300 FAX: +86 21 63843301

Page Number
Report Issued Date

: 109 of 146
: Aug 05, 2014



ecIT SAR Test Report Report No.: 2014SAR0068

ANNEX H Dipole Calibration Certificate

“\ulul,,
¢\\\\ ./ /',
~

T M n Lo e —
i}/“r’s‘

ot =
Add. No.52 Husyuanbes Road, Haidian District, Bejing, 100181 China TR
Tel: +85-10-62304633-2078  Fax: +06-10-42304633-2604 e CNAS L0442
E-mai. Inogemaite com It bevw,emcite, com

Clent  CATRSH Certificate No: J13-2-2032

|

Otgect
Calibraton Procedure(s)

Catbraton dat odbersos

This calibeation Certificate documents the traceability to national standards, which realize the physical
units of measurements{Sl). The measurements and the uncertainties with confidence probability are
given on the following pages and are part of the certificate.

Al calibrabons have been conducted in the closed laboratory facility. environment temperature2243)C
and humidity<70%

Calibration Equipment used (MATE critical for calibration)

Primary Standards ID#  Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Power Meter  NRVD 102083 11-Sep-13 (TMC, No.JZ13-443) Sep-14
Power sensor  NRV-Z5 100585 11-Sep-13 (TMC, No. JZ13-443) Sep -14
Reference Probe EX30V4 SN 3846 3- Sep-13 (SPEAG No.EX3-3845_Sep13) Sep-14
DAE4 SN 777 22-Feb-13 (SPEAG, DAE4-777_Feb13) Feb-14
Signal Generator E4438C | MY48070383  13-Nov-12 (TMC, No. JZ12-384) Nov-13
Network Analyzes E83628 MY43021135  19-Oct-12 (TMC, No.JZ13-278) Oct-13

Calibrated by

Reviawed by

Approved by:

Thmcauaummhweshunotbcropmummnumwwmmvddmhwm

Certificate No: J13-2-2032 Page 1 of 8
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CALSRATION LABORATORY
Add No 52 Husyuanbel Road, Madian Distnct, Begrg, 100121, China
Tal +B6-10-62304633-2079  Fax +88-10-62304833.2504
E-mal. Infoemcits.com Hip iiveww 9mate com

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx,y.z2

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "|IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-heid
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)".
February 2005

¢) KDB885664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:

d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions. Further details are available from the Validaton Report at the
end of the certificate. All figures stated in the certificate are valid at the frequency
indicated.

e Antenna Parameters with TSL: The dipole i mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms
oriented parallel to the body axis

« Feed Point Impedance and Retum Loss: These parameters are measured with the
dipole positioned under the liquid filled phantom. The impedance stated s transformed
from the measurement at the SMA connector to the feed point. The Return Loss
ensures low reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed
point. No uncertainty required.

o SAR measured: SAR measured at the stated antenna input power.

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

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

The reported uncertainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a nommal distribution
Corresponds to a coverage probability of approximately 95%.
Certficate No: J13-2-2032 Page20t8
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Tal +86-10-62304633-2079

TMLOGe—

Add. No.52 Huayuanbel Road. Hadian Distnct, Beging, 100181, China
Fax +86-10-82304623.2504

E-mail. Info@§encite com Hitp v amaite. com
Measurement Conditions
Dr_fx__ASY stam configuration, as far as not given on page 1
DASY Version DASY52 §2.8.7.1437
1 Exlnpolw;l Advanced Extrapolgtion
';hlmom Twin Phantom
Distance Dipole Center - TSL 16 mm with Spacer |
bMZcml'nScmFl«cmnitm dx, dy, d2 =5 mm |
Frequency 835 MHz = 1 MHz !
Head TSL parameters
The fofowing paramaters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C a1 0.90 mhoim
Measured Head TSL parameters (220402 °C 41326% 091 mholm 26 %
Head TSL temperature change during test <0.5°C —
SAR result with Head TSL ) ,
SAR averaged over1 cm’ (1g) of Hoad TSL | Condibon
SAR measured | 250 mW input power 231mW /g
SAR for nominal Head TSL parameters nommaized o IW | 9.12 mW /g £ 20.8 % (k=2)
hS'ARamoodovnﬁo cm’ (10 g) of Head TSL Condtion -
S;\R measured 250 mW input power 151mWig
SAR for nominal Head TSL parameters rommalzed to TW 5.98 mW /g £ 20.4 % (k=2)
Body TSL parameters
The fellowing parameters and calculations wers applied
Temperature Permittivity Conductivity
| Nominat Body TSL parameters 220°C 552 0.97 mhoim
Mo d Body TSL p ters T (220:02)°C 56126% 0.96 mhoim £ 6 %
Body TSL l-mpo;unm change during tm] <05°C - -
SAR result with Body TSL
SAR averaged over 1 ¢m {1 g} of Bady TSL Canditon
SAR measured 250 mW input power 226mWN /g
?AR for nominal Body TSL parameters nomaized fo 1W 9.15 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cmr~ (10 g) of Body TSL Condition
SAR measured N 250 mW input power t5mWig
SAR forf nominal Body TSL parameters normakzed to 1W 6.06 mW /g £ 20.4 % (k=2)

Centificate No: J13-2-2032

Page 2of &
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N CALISBRATION LARORATORY
Ada. No 52 Huayuanbel Roac. Hagtan District, Baying, 100181, China
Ted +88-10-62304833-2079 Fax +86-10-52304632-2004
E-mall Infog@emcas com HUp ivaw amoite com
Appendix
Antenna Parameters with Head TSL
Impedance. transformed to feed paint 45.0Q - 4 61)Q |
Raeturn Loss -24 \dB
Antenna Parameters with Body TSL
Impedance. transformad to feed paint 4260 -5070
Retumn Loss - 20 4dB
After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can
be measured
The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is
direclly connected to the second arm of the dipole. The antenna s therefore short-circulted for
DC-signals. On some of the dipoles, small end caps are added to the dipole arms in order 0 imgrove
matching when loaded according to the position as explained in the "Measuremaent Condibons”
paragraph The SAR data are not affected by this change. The overall dipoie length is still according to
the Standard.
No excessive force must be applied 1o the dipole arms, because they might bend or the solderad
connections near the feedpoint may be damaged
Additional EUT Data
Manufactured by SPEAG -I
Certficate No- J13-2-2032 Page 4 of 8
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DASYS5 Validation Report for Head TSL Date: 09.10.2013

Test Laboratory: TMC, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35V2 - SN: 4d112
Communication System. CW, Frequency: 835 MHz

kg/m®
Phantom section: Flat Section
Measurement Standard: DASYS (IEEENEC/ANSI C83,19-2007)
DASYS5 Configuration:
* Probe: EX3DV4 - SN3846; ConvF(9.32,9.32,9.32); Calibrated: 2013/9/3
* Sensor-Surface: 2mm (Mechanical Surface Detection); 1.0, 31.0
* Electronics: DAE4 Sn777; Calibrated; 22/2/2013
* Phantom: SAM 1593, Type: QDO00P40CC
*  Measurement SW: DASY52 52.8.7(1137); SEMCAD X Version 146.10
(7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 53.960 Vim, Power Drift = 0.04 dB

Peak SAR (extrapolated) = 3.46 W/kg

SAR(1 g) = 2.31 Wikg; SAR(10 g) = 1.51 Wikg

Maximum value of SAR (measured) = 2.93 Wikg

Medium parameters used: f = 835 MHz, o = 0.914 mho/m, er = 41.328, p = 1000

21

422

6.34

8.45

1056

0 dB = 2.93 Wikg = 4.67 dBW/kg
Certificate No: J13-2-2032 Page sof 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL Date 0810 2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serlal: D835V2 - SN: 4d112
Communication System: CW, Frequency: 835 MHz,
Medium parameters used: f = 835 MHz; o = 0.959 mho/m; £r = 56.13; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63,19-2007)
DASYS Configuration
*  Probe: EX3DV4 - SN3846; ConvF(8.96,8.96,8 96) ; Calibrated: 2013/9/3
« Sensor-Surface. 2mm (Mechanical Surface Detection), 1.0, 31.0
* Electronics: DAE4 Sn777; Calibrated: 22/2/2013
* Phantom: SAM 1186;Type: QDOOCP40CC
* Measurement SW: DASY52 52.8.7(1137); SEMCAD X Version 146.10
(7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 53.919 V/m, Power Drift = -0.05 dB

Peak SAR (extrapolated) = 3.37 W/kg

SAR(1 g) = 2.26 W/kg; SAR(10 g) = 1.5 W/kg

Maximum value of SAR (measured) = 2.85 Wika

v
2.00
4.00
&.0n
em
1a.m pa
0 dB = 2.85 Wikg = 4,55 dBW/kg
Certificate No: J13-2-2032 Page 7 of &
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Impedance Measurement Plot for Body TSL
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Aceeptuble Conditions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPEAG-TMC Dual-Logo Calibration Program o
Support FCC Equipment Certification

The acceptable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by TMC (Telecommunication Metrology Center of MITT in Beijing, China),
under the Dual-Logo Calibration Certificate progrum and quality assurance (QA)
protocols established between SPEAG (Schmid & Partner Engineering AG, Switzerland)
and TMC, to support FCC (ULS. Federal Communications Commitston) equipment
certification 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 renews| at the end of each calendar
year between SPEAG and TMC. TMC shall inform the FCC of any changes or carly
termination to the agreement.

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

a) Calibration of dosimetric {SAR) probes EX3DVx, ET3DVx and ES3DVy,

i) Free-space E-ficld and H-field probes, including those used for HAC (hearing
aid compatibility) evaluation, temperature probes, ather probes or equipment
not identified in this document, when calibrated by TMC, are excluded and
cannot be used for measurements to support FCC equipment certification.
Signal specific and bundled probe calibrations bused on PMR (probe
maodulation response) characteristics are handled according to the
requirements of KDB 865664, that is, “Until standardized procedures are
available to make such determination, the applicability of a signal specific
probe calibrution for testing specific wireless modes and technologies is
determined on a case-by-case basis through KDR inquiries, including SAR
system verification requirements.”

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

¢) Calibration of data acquisition electronics DAE3IVx, DAEAVx and DAEasyVx.

d) For FCC equipment certification purposes, the frequency range of SAR probe and

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

the equipment identified in the TMC QA protocol (a scparate attachment to this

document),

The identical system and equipment setup, measurement configurations,

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

format of calibration certificates and reports used by SPEAG shall be applied by

TMC.

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

]

-~

o
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3) The SPEAG-TMC agreement includes specific protecols identified in the following
to ensure the quality of calibration services provided by TMC under this SPEAG-
TMC Dunl-Logo calibration agreement are equivalent to the calibration services
provided by SPEAG. TMC shall, zpon request, provide copies of documentation to
the FCC to substantiate program implementation.

u) The Inter-laboratory Calibention Evaluation (ILCE) stated in the TMC QA
protocol shall be performed between SPEAG and TMC at least once every 12
months, The [LCE acceptance criteria defined in the TMC QA protocol shall be
satisfied for the TMC, SPEAG and FCC agreements to remain valid
Check of Calibeation Certificate (CCC) shall be performed by SPEAG for all
calibrations performed by TMC. Written confirmation from SPEAG is required
for TMC to issue calibeation certificates under the SPEAG-TMC Dual-Logo
calibration program. Quarterly reports for all calibrations performed by TMC
under the program are also issued 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
und within the defined acceptance criterin specified in the TMC QA protocol
before cach actual calibration can commence, TMC shall maintain records of the
measurement and calibeation system verification results for all calibrations.
Quality Check of Calibration (QOC) certificates shall be performed by SPEAG at
least once every 12 months. SPEAG shall visit TMC facilities to verify the
laboratory, equipment, applied procedures and plausibility of mndomly sefected
certifictes,

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

that accept calibeation services according 1o the SPEAG-TMC Dual-1 Lo calibration

program, which should be presented to a TCB (Telecommunication Certification

Body), 1o facilitate FCC equipment npproval

I'MC shall address any questions raised by its clients or TCBs relating to the SPEAG-

TMC Dunl-Logo calibration program and inform the FCC and SPEAG of any critical

1550es

b

d

-~

&=

5

Change Note: Revised oo June 26 t clarify the spplicability of PMR sed Bundled prube calibrations
according 10 the requirements of KDB 86664,

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

Object DIS00VE - SN: 5134

Calibration Procadure(s) THC.OBE02-104 ;

Calibeation procedure 1or Qipose vARIENON KIS

Calibration data: July 12, 2013

This caligration Cen#ficate documanis the traceabilily o nabonal standards, which realize the physcal

units of measurementsS)). The measurements and the uncerisinties with confidence probabilly ame

given on tha following pages and are part of tha cerificate.

All calibrations have been canducted in tha closed labaratary Faciity. envirenmant lemperalure] 2243

ard BRIty <7 0%,

Calibration Equipmant wsad (MATE crifical far ealibration)

Primary Standards D&  Cal Date(Calibrated by, Certificsie Mo.)  Scheduled Calipration
Powes Meter  NRVD 102083 11-S2p-12 (TMC, No 212443 Sep-13
Power sensor  NRV-ZS 100585 11-Sep-12 (TMC, Mo, J212-443) Sep -13
Raference Probe EX30WA | SN 3846 20- Dec-12 (SPEAG, No.EX3-3848 Dec12)  Dac-13
DAE4 SN 77T 23-Feb-13 (SPEAG, DAE4-T7T_Feni3) Fab -14
Signal Generator 44380 | MY4BOT0383  13-Now-12 (TMC, No.JZ12-364) Now-13
Network Analyzer EA352B | MY43021135 18012 {TMG, Mo JZ13-278) Oct1%

Marmea Functicn

Caliteated by Zhan Jing SARTestEnginesr

Redowed oy QiDamuan  SAR Prject Laeder

Approved by: KiaaLi - Dapaty Directar of the iabaratory

tssued: July 26, 2013
This calibration cerficabe shall not be raprodiscad except in full waheut weitten approval of the laboratoey.
Carificate Mo: J13-2-2035 Page 1 ofe
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Glossary:

T5L tisswe simulating liquid

ConuF sensiivity in TSL 7 NORMx vz

M nint applicahle or naot mersimed

Calibration is Performed According to the Fellawing Standards:

@) IEEE Sid 1528-2003, “IEEE Recommended Practice for Detarmining the Peak
Spatiak-Avaraged Spacifin Ahsooplinon Rate (BAR) in the Hurman Head fram Wireless
Communications Devices: Measuremnent Technigues®, December 2003

by IEC 622081, “Procedure 1o measure the Specific Absorption Rate [5AR) For hand-held
chevices used in close proximity to the ear (frequency range of I00MHz to 3GHZ)",
February 2005

r) KNAARSARL, SAR Measurernent Requirements for 100 MHz 1o § GHz

Additional Documentation:

d) DASYHS Systern Handbook

Methods Applied and Interpretation of Parameters:

«  Measirement Condibons Further details are available from the Validation Report at the
end of the cerificate. All figures stated in the certificate are valid at the freguency
indicated.

e  Anfenna Paramefers with TSL The dipale is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms
aniented parallel to the body axis.

= Faed Point Impedance and Return Loss: These parameders are measured with the
dipoke pasitioned under the liguid filled phantormn, The impedance stated is transformed
from the measurement at the SMA connector to the feed point. The Return Loss
ensures low reflected power. Mo uncerainty requined.

= Elpctrical Delay: Qne-way delay between the SMA connecior and the antenna feed
paint. Mo uncerainty requined,

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

*  SAR normalized SAR as measured, normalized to an input power of 1 W al the antenna
canneciorn

« BAR for nominal TSL parameters: The measured TSL parameters are usad fo calculate
the nominal SAR result

The reported unceramty of measurement is stated gs the standard uncertainty of
Measurement multiplied by the coverage factor k=2. which for a nomal distribution
Corrasponds fo a coverage probability of approamaltely $5%.
Certificate Mo J13-2-2035 Pagezof 8
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Measurement Conditions
DY system configuration, as far as not given on page 1.
DASY Version DASYSR B2RT 1137
Extrapalation Arvanoed Extrapolation
Phamtom T Frantom
Distance Dipole Center - TSL 10 mm 'li'll.'l.sl:lmr
Fnom Scan Resnlatinn it |1.r |'I.iI =5 mm
Fr.-qmnql 1800 MHz + 1 MHE
Head TSL parameters
The falivwing parametens and calaulalions wene spelied.
Temperabure Permittivity Conduciivity
Hominal Head TSL parameters 220 a0 . 1.40 rrlh;.'n'rn
| Measured Head TSL parameters 201032 "C BE6% | 13 mham:EH
Head TEL inmparature changs during test e T | — —
SAR result with Head TSL
SAR averages aver 1 o’ (1 g) of Head T5L Candion
SAR measued 250 m& inpul power

1006 s 1 g

FAR measunad

EAR for nomminal Head TSL parameierns

normalzed o 19

Candiion

41T MW g £ 20,8 5% (k=2}

50 W e poreer

552 MW i g

SAR Tor rommingl Head TEL paramatans

normakzed fo W

2T mW g 2 20.4 % (k=2|

Body TSL parameters
Tha toilewing parameters and ealculalions werg applid o
Temperahane Permibtivity Comndisctivity

.;i:l:llrﬂﬂ-tll;.T.!LHHMH 220C 533 1.52 mho/m
Maasuned Bady TSL paramaters F20£03"C S0B+E % 1.50 mhaim + 6 %
Body TSL temperature change durng test <0.5°'C asma

SAR result with Body TSL
SAR averaged aver 1 oo’ (1 g) of Body TSL Caondtion
SAR measwed 40 iV input power 108 mW i g
SAR for nominal Body TSL paramestens normalized to 144 A4 mW ig £ 2E % (k=3)
SAR averaged over 10 ¢#i” {10 g} of Body TSL Condilion

SAR maasrail

250 miV input powar

ETmW /g

SAR for noiminal Body TSL paramrsdars

nomradined o W

22.7 it i & 304 % (le=2)

Cerificate Moo J13-2-2035
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Appandix
Antenna Parameters with Head TSL
Imipedanca, ransiommed to ieed point &1 800, THE |
Ratum Loss - 6 BB
Antanna FParameters with Sody T5L
Impedance, ransiomed ta feed point .lﬁ.ﬂﬂ-- 3400
Relum Loss - &4 3B
Afler long berm use will 100W radiated power, only & slight warming of the dipole near the fesdpoint can
b masured
The dipole is made of skandard semifgid coadal cable. The cenbar conductor af tha faading lina is
directly connecied o tha second arm of the dipole, The andenna is therefore shar-circuited far
DC-signals. On some of 1he dipokes, small end caps are aoded to the dipole arms in oroar o imanove
makching when loaded according o the position as explaned in the “Measuremeant Condiions”
paragranh. Tha SAR dats sra nat afactad by thia change. Tha cvarall dipcla lenth i still accarding b
e Slandard.
Mo sxcessive foroe must be applied fo the dipole arms, because ey might band of the soldenad
connections near the fesdpont may b2 damaged
Additional EUT Data
Marfschared by EPEAT
Manulastured o Anril 14, 210
Certificata Mor J13-2-2035 Page 4 of 8
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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, Frequency' 1900 MHz
Medil).nm parameters used: f = 1900 MHz; o = 1.385 mho/m; £r = 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
Phantem: Flat Phantom. Type: QDOOOP40CC,
Measurement SW: DASY52 52.8.7(1137). SEMCAD X Version 14.6.10
(7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
{(7x7x7)Cube 0: Moasurement grid: dx=&mm, dy~&mm, dz-mm
Reference Value = 92.226 Vim; 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

-20.4%5

27.26

-34.00

0dB = 12.3 Wikg = 10.91 dBW/kg
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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 1300 MHz; Type: D1900V2; Serial: D1900V? - SN' 5134
Communication System: CW, Frequency: 1900 MHz;
Medum parameu]us used: f = 1900 MHz; o = 1.502 mho/m; er = 50.787, p = 1000
kg/m
Phantom section: Flat Phantom
Meagurement Standard: DASYS (IEEE/IEC/ANSI C83.18.2007)
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, Calibrated: 22/2/2013
* Phantom: Flat Phantom; Type: QDOOOP40CC
*  Measurement SW: DASY52 52.8.7(1137). SEMCAD X Version 14.6.10
(71684)

Nipnle Calihration for Rady Tissus/Pin=250mW, d=10mm/Zaam Scan
{7x7x7)/Cube 0: Measurement gnd: 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

Maxamum value of SAR (measured) = 12.3 Wikg

237

-Je

0dB =124 Wkg = 10.95 dBW/kg
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Impedance Measurement Plot for Body TSL

v .| |

L A e 8 &

S L TR T

o e T

Ll

w0 -

wow

60 . |

ww

EorY S— . .

n oo

0|

400

O e 170000 By~

MY S ) 0000 G

Cartificate Nor J13-2-2036

Pagesofs

East China Institute of Telecommunications
TEL: +86 21 63843300 FAX: +86 21 63843301

Page Number
Report Issued Date

: 127 of 146
: Aug 05, 2014



E

SAR Test Report

)
0
-

Report No.: 2014SAR0068

Calibration Laboratory of A, Schweiswisches Koibrierderst
Schmid & Partner S 2 Service suisse deisionnage
Engineenng AG 3 b Servizio wulraseo ol taraturs
mwg-:m::?: BI04 Zurich, Switaedond ‘-f,ﬁﬁ S Swiss Catbration Servic
AL
by th Sy Service [5A5) Accreditason No: SCS 108
The Swiss Accradiation Service is one of he signatories 1o the EA
9 for the of

clem  Auden Cenificme No: D2450V2-869 _Jun14
|CALIBRATION CERTIFICATE

Ozgact D2450V2 - SN: 869

Calorasan prosecimis| QA CAL-05.v9

Calbration procedure for dipole validation kits above 700 MHz
| Caseeasca dase June 13, 2014

Th caitraton caridicaie cocsrranis the Pacssdty 1o setiored stardarts atrch rashae tha prysical unds of moaswanonts (50
The ond the wh oonfide ¢ e ghaan 0 e Iodoweng pages and am part ol the centficale.

A1 caltentions tare been conducted in e closed labortory taciity smicament temperatae (22 « 31°C and humdey « 705

Cafbmtion Equipment wod (MBTE crtical lor caktvason)

Thea cabtratase cortibeati shal 10 20 0200.C0T Except I8 140 witout wties enoroval of 1he katosaiory.

Primary Standaits los Cal Date (Contcae No | Schaduind Catbrstien
Powee metnr EFIA-442A GRITAMTN ©0-0ct-13 (Mo, 217.01627) Oct1e
Fower tonsor HP BABIA USA729278 O-Oct- 11 (Na. 21700027) et 14
Fower sonsce HP BABTA | NYaeRNT 06-0ct-13 (No. 217-00 ) Cet4
Raksrence 20 08 Aronuare SN S058 120¢) (3-4gr-14 (No Z217-0veey Apr1s
Ty N miamassh ComDsation BN S047.2/06327 (G414 (No. 217-088Q1) Apr1s
Falereace Probe EEI0VT EN 3205 00013 INo. ES3-326_Dec13) Dec-14
DAEs &N a0 3040014 o DAES-801_Aprid) Apr1G
Seconchyy Stwrdeds |IDv Chech Dusa fn hows) Soneduled Crock
AF genaraior RAS SMT-08 | 100006 DA-AN38 [0 house check Dct-13) In houve chack: 016
Network Argbpxar HP B753E UISATIH0GEG S4208 18001 {n hovse chack Oc-134 In houne chach. Oca 58
Nama Funceon Sigrakaw
Gobtraled by ire UHaos Latomicry Techwicen ) ~
[, . ]
Mrae.. Eb/amusy
AQpIowed oy watp Posovic Techrical Marager

P~

Issuad Jure 13, 2004
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Tovghausstrasse

43 8004 Zurich, Swareriand

S Schweizerischer Kalboerdenat

c Service sulise & d0ANIgE
Servizio avizzero & leratun

S Swiss Calitration Service

Accrociied by i Swas Accredsson Sendce (84S Accreditstion No: SCS 108
Tho Swies Accracitation Service ix one of the xignatores ¥ the EA

Multitateral Agrromant for the recogrition of A

Glossary:

TSL fissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z

NA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Spaecific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

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

¢} KDB 8656564, “SAR Measurement Requirements for 100 MHz to & GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further datails are available from the Vakdation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole i mounted with the spacer to position Its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel 1o the body aws.

o Feed Paint Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom, The impedance stated is transformed from the
measurement at the SMA connector to the feed point, The Return Loss ensures low
reflected power. No uncertainty required.

* Elecincal Deigy: One-way oeiay between the SMA conneciur sid the antenna feed point.
No uncertainty required.

* SAR measured: SAR measured at the stated antenna input power,

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
conneclor,

« SAR for nominal TSL parameters: The measured TSL parameters are used 1o cakculate the
nominal SAR result.

The m\od uncertainty of measurement is stated as the standard uncertainty of measurement
mutti by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probabiity of approximately 95%.

Corfcate No: DR450V2-829 14 Page2oil
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Measurement Conditions
DASY system configuration, as far as rot given on page 1
DASY Version DAEYE WhEER
| Exirapalaticn Advanced Extrapalalion
| Phantom Wadular Flai Phantom
Diskanea Dipals Contar - TEL 10 mm wilh Spacer
Zoom Scan Aescllion i, dy. dz =5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The followng parameierns and cakculaled wera sagiliadl. -
Temperabure Parmatlivity ‘Conductivity
Head T5L 2240°C agz 1,80 mhafm
Messured Hesd TSL paramsiars | (22.0+0.2)"C 34 :8% 1.B4 mhodm 2 6%
Head TSL temperature change during fest ] =056 ] -
SAR result with Head TSL
SAH averaged ower 1 cm” (1 g) af Hesd TSL Concktion !
SAA maasmd FR0 W i put pear 13.4 Wikg |
SAR for mominal Head T30 paramelens rimakized to 1W B2.0 Wikg = 17.0 % [k=2]
Elﬂmraql-dmw'lil:mli'lﬁg]nrmul 'I'.!I. conditon
SAR reasunEd 250 mi inpun pawar .25 Wikg
SAR for nomired Head TSL parameters | nemalzad o 1w 24.8 Wikg # 16.5 % (k=2)
Body TSL parameters
The ollawing pammelens ard callalions wam Appisd
Tamperature Parenittivity Conductivity
Mominal Body TEL parametors 22.0°C BT 1,95 mhosm
Maasunsd Bedy TEL parametens (220 £ 0.3 T Biiad% 2,03 mhosmi = § %
Body TSL iempersiure change during bead =057C = ]
SAR result with Body TSL
BLBE avasagpawl e 4 ron® {1 g nd Andy THI inncdiiazn
FAF measuned 250 miy inpu porser 12.9 Wikg
S4F for nominad Body TSL paramesers ngimalized o 1W 50.3 Wikg + 17,0 % (k=2)
SAR averaged aver 10 em” (10 g} of Body TSL conition |
SAR s g 250 mW inpul power £ .00 Wikg
S4H for nominal Body T3L paramelens nommadizad o 19 Z6 Wikg = 16.5 % (k=2)
Corificate Mo D2400V2-008 Juni4 Fage 3o B
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Appendix (Additional assessmenis culside the scope of SC5108)
Antenna Parameters with Head TSL

| impedance. tanstarmed to feed pant B340+ 810
| Hetum Loes - 2.3 00

Antenna Parameters with Body TSL

Irpadianca, iranshermead 1o feed point | 40500+ 6.9 {1
Fetum Loss | -2 d8

General Antenna Parameters and Design

| Elecirical Defay [one di neclion) | 1,168 ng J

Aler kang Senm uss with 100W radaled powss, only a slicht warming of the dipole near $ha lesdpoin can be measured.

Tha dipok is made of standard semirg @ coaxial cabils. Tha tenter conductor al tha feeding ine is drectly connecind o the
sacond anm of The dipole. The antenna s therstore short-circuited tor DC-signals, On soma of the dipoles. amall erd caps
are Adced [0 the dipela amms in dar b improve matching when ioaded scconding in the posifion as explaned n the
“Maaaunesneng Condiions” paragraph. Tha S0A data ane not affected by this change, Tha dearal diook length is stil
acsond g o e Starderd

bo mrce=snee fonce masl be appled s e dipols anms, becauss tey might bend or e scldensd connactions naar the
deodpoint may be dermaged

Additional EUT Data

| Manulactured by SPEAG
| Manulachusd o Al 18, 2010
Canilicass Mo D345042-858_Junl 4 Pagsd ol 8
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DASYS Validation Report for Head TSL

Date: 13.06.2014
Test Laborutory: SPEAG. Zarich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2: Serial: D2450V2 - SN: 869

Communication System: ULD O - CW: Frequency: 2450 MHz

Medium parameters used: I'= 2450 MHz, 6 = |84 8im; 1, = 8.5 p = 1000 kg/fiy
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2011)

DASYS2 Conliguration:
o Probe: ES3DV3 - SN3205: ConvFi4.53. 4.53, .53 Calibruted: 30.12.2013;
o Sensor-Surface: 3mm (Mechanicad Surfuce Detection)
o Flecronics: DAEL Sablll; Ualibested: 30042014
o Phantom: Fla Phantom 5.0 (fropty, Type: QDOOOPSOAA; Serial: 1001

» DASYS52 528801222y, SEMCAD X [14.6.1x7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)Cube (:
Messurement grid: dx=Smm, dy=Smm, dz=Smm

Reference Valoe = 100 7 Vim: Power Drift = 0.03 dB

Peak SAR (extrapolased) » 27.6 Wikg

SAR(I g) = 13,4 W/kg: SAR(10 g) = 6.25 Wikg

Maximum value of SAR (measured) = 17.2 Wikg

0dB =172 W/kg = 12,36 dBW/kg

Cenficato No: D2450Y2-855_Junte Page 5018
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Impedance Measurement Plot for Head TSL
13 Jun 2044 Le1%:0m
CEY st LU s - "4 " wome s Aa 4TR008 AR Mz
- \
yi -—
| ‘
(FRETEY 03 " uBsRLE <20 B F24243 8 2350004 009 NHg
% "
V! -
il + .
7
{;fﬂt:’;ln No D24&50V2.889 _luni4 Page A &
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DASY5 Validation Report for Body TSL

Date: 13.06.2014
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN: B6%

Communication System: UID O - CW; Frequency: 2450 MHz

Medium parameters wsed: = 2450 MHz: 0 = 2.03 S g, w 51.1: p = 1000 kg/m'
Phantom section: Flal Section

Measurement Standard: DASYS (IEEE/IEC/ANST Co3.19.2011)

DASYS32 Configuration:
e Probe: ESIDV3 - SN3205. ConvFi4.35, 4.35, 4.35): Calibrated: 30.12.2013;
o Sensor-Surfice: Imm (Mechunical Surface Detection)
o Blecironics: DAE4 So601; Calibrased: 30.04,2014
o Phantom: Flat Phantom 5.0 (hack); Type: QDUOOPSOAA: Sedal: 1002

e DASYS2528.8(1222), SEMCAD X 14.6.10{7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)¥Cube 0:
Measurement grid: dxsSmm, dy=5mm, dz=5mm

Reference Value = 93.93 Vim; Power Drift = 0.(4 dB

Peak SAR (extrapolated) = 26.7 Wikg

SAR(] g1 = 129 Wikg: SAR(10 g) = 6 Wikg

Maximum value of SAR (measured) = 17.0 Wikg

24Am

0dB = 17.0 Wiz = 12,30 dBW/kg

Cortdoate No: 04502869 _Anté PageTofg
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LTl TP
i Colaboemnion wih ‘*\___/ )
TMLCG e i
CALIBRATION LABORATORY T—
1 Aad: Moy 52 Humyumsbei Rood, Haidien Districe, Beijing, 100191, Chisa ‘-‘r/;};—;‘\\

Tel: +R6-10-62IEIL2079  Fax +86. 106230863 12504 gyl

E-mmil; ol it werw qmicits gom
Client . CATR-Sk

[
CHAS L0442

Object

Calbration Procedures)

| Caibration date:

This calibration Cartificate documnents the traceability to national standards, which realize the physical unils of
measuremenls(Sl). The measunements and the uncerainbas with confidence probability are given on the followng
papes and ara part of the cartificate.

All CEIDfEloNs Nave Deen conducied in Me clkesd mboratary Taciity. envirenment Temperamrecies . and |
humidity<70%.

Galibraton Equipment used (MA&TE criical for calibration)

Frimary Standards oW Cal Dabe{Calbrated by, Certificate No.) Scheduled Calibration
Documanting
Process Calibralor 753 | 1871018 Oi=July-13 {TMC, Ne: A13-040) July-14

U

Nama Funchion Sagnatura

Calibrated by:

Rviewed by

Approved by

lzzped: July 24, 2013

This calibrateon cerificats shall not be raproduced axcapt in full without wntten sgprovel of the laboratoty.

Certificate Mo; JZ13-2-3040 Page | of 3
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F-reall. [nfow

Glossary;
DAE data acquistion electronics
Connector angle information used in DASY system to align probe sensor X

o the robot coordinate systom.

Methods Applied and Interpretation of Parameters:

« [OC 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.

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

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

Certificans Mo 1E13-2-20:00 Page 2 af 3
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n im Collsbonman with
- CALIBRATION LA BOHEATOTY
Adid: Mip. 52 Huaysanbei Read, Haidian Disisicy, | , 100181, China
Tel +RE-10-62HEL1- NS Fax: +8
E-mail: lofodemieile com i s, e Le Cinim
DC Voltage Measurement
AD - Correerter Rasalution ngming
High Range 1LSE = =R T full range = 100....+300 my
Luaw Faingm IL3A = alnv fuii range = O
DASY measurament paramaters: Auta Zero Time: 3 see; Maasuring lime: 3 sec
Calibration Factors x ¥ | z [
Iligh Rangs 403807 £ 0 19% (h=2} | 400898 £ 0. 18% (k=2) | 4045284 & 0 18% (k=2)
Low Range 398600 + 0.7% (k=2) | 3.98671+0.7% (k=2) | 401324 4 0.7% (k=2)
Connector Angle
Cannector Angle i be usad in DASY system [ FT e [
Certificate ko: 171 3-2-2044) Page 10f 3
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Wt ey, b
T M n . IM
: Add: Mo, 52 Humyumbei Road, Haidien Districe, Beijing, 1001%1. Chisa %’/{F‘T\“

Tel: +R6- 10-62 14631 2079 Fax: +86-10.6210863 12504 gl
E-mail; Inlidgmieom it emgitg, som

Client ;  CATR-S

i
CHAS L0442

Object

Caibration Procedures)

1 | Calibration dage:

| This calibeation Certifcate documents the traceability to national standards, which realize the physical unils of
| | measurements(S1). The measurements and the unceriainbes with confidence probatility are given on the following
! | pages and are part of the cartificate.

All CBMBFBNONE NAaVe DESR CONRaUCISd i Me clossd mboratary TEciin: armvironment TEmperaunece T snd |
humidity=70%.

Galibraton Equipment usad (MATE cntical for calibration)

Frimary Standards oW Cal Date{Calbrated by, Cartificate No.) Sehadiiled Calibraton
Diecumanting
Process Calibrator 753 | 1571018 D1 =July=-13 (TMC, Mo S 53-048) July-14

Calibrated by:
Reviewed by

| | Approved by

. |smwed: July 24, 2013
|| |_This calibratan cerificate shall not ba rapraduced except in full without written approvel of the laboratoty.

Certificate Moz JZ13-.2.3040 Page | of 1
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TMLIGeeee—

'u.I-.. Mo 52 Hisvuankssi kl ul Haiduan [E=drict, Reijmp III.II'\JI China
1.

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

Methods Applied and Interpretation of Parameters:

s« [OC Voltage Measurement. Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standardzs. The figure given comasponds to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a toaol inserted. Uncertainty is not required,

+ The report pravide only calibration results for DAE, it does not contain other
performance test results

Certificans Mo 1E13-2-20:00 Page 1 af 3
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TV

Aol M 51 Hugysanbed Read, Haidian Diseic, Be M9, Chang
Tel: +Ré-10-G2IHGE1-HITs Fax: +Be i} 4014
E-mail: lafoiismeile qom i (e e L G

DC Voltage Measurement
AD - Corerter Rasalution naming
High Range iLsg = BipV, full range = 100, .. +300 my
Ly Manngm ILSE = &lnk {uli range = I [
DASY maasurament paramaters: Auto Zeno Time: 3 see, Measuring lime: 3 sec

Calibration Factons x ¥ [ oz [

| ligh REngs 408807 £ 0.19% (h=2) | 403.885 £ 0.19% (k=2 | 404 544 + 0 15% (k=2)

Low Range 28600 £ 0.7% (k=2) | 3.88871 £ 0.7% (k=2) ! 401524 4 0.7% (k=2)

Connector Angle

Cannector Angle ta be usad in DASY system [ T I

Cestificate Mo 171 3-2-2044 Page 3af 3
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TMLO e

ain ket Rogd, Vaddian Disiro, e T, Ching
J5307 Faw: « B DR IHSAE 12000
- HITp s incieg ool

Oinpect DAED - SM: 3BD
Calibration Procedureis) TG O8-E01-188
Calisraton Progadure for e Cata dequisition Electrinics
=] : i
Caibralion dale Fabruary 17, 2014

This calbrston Gertificale documents the teceabiily to national standands. which resize the physical units of
| measwementsi51). The measuraments and tha uncesainties wilh confdence probabity ane geen on the folawng
| pagas and are part of the carficate

] 1 Ak calibratons have been condwegied in the closed labaratory facikgy: envionmend temperalune(2zas) o and
humidity= 7% |

Calibration Equiprmént used (MATE critical for calibeatan) |
Frimary Standards D Cal Data{Calibrated by, Cedificale Na.) Sedvd ulad C abbralicn

| Decumarnting

| Procass Calibraior 753 | 1971018 Arl=July=13 (TMC, Moo i1 3-048) Juby-14
Mare Function SEagrabine
I Caalinrabad by Zhive iy " BAR Test Engineer ﬁi.l'
Fiestenwed oy i Dharmyuan SAR Project Leader m :
Approvad by; Lu Bingsong Deputy Directs of the iaparatory h m@ﬂi

Issm:l: February JEI. 2014
This cabbration certificate shall not be reproduced axcant n full wernout writhan apgroval of the [aboreioty,

Certificale Mo: £ 1497006 Page | of 3
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e AT MR AT Foo + 86| el Wle T RT00L
L-u l Tt L1 T 1 1 s o G . AT
Glossary:
DAE data acquisition electronics
Connactor angle information used in DASY system to align probe sensar X
{ o the robol coordinate systam.
i
Methods Applied and Interpretation of Parameters:
»  DC Voitage Measurement. Calibration Factor assessed for use in DASY
system by companson with a calibrated instrument traceable o national
standards The figure given corresponds to the full scale range of the
valtmeter in the respective range
«  Connector angle. The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.
« Tha repor provide only calibration results for DAE., it does not contain other
peformance test resulls
{
1
#
|
!
2
Comficase: b LI 497007 Fage 2ol 1
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| T e

Add: B 32 1w aiuanhed Biosd, Hodian Lrsinet, Bojieg, PMIFUE, Chong

Tiel: +8E= ] NAZ AT 12070 Fas: 48| 0-0FR08 13- 2504
E-miail: Datin gy g1y iy v Hipire W, £ Tt com
b Voltage Measurement
AD - Comarer Resaton rofenal
High Rangs ILEE = BV, tull range = 100+ 30 mi

Low Rarge ILSH = B, full rangs = -1 3
DASY masuramen! parametens: Aute Zarp Timee 3 sac, Measuring lime: 3 sec

Calibration Factars X A Z

High Range 404 198 + 0 15% (k=) | 408 046 + 0 15% (k=2) | 204074 +0.15% (u=d)
Low Range FOIETD 4 T% (k=2) | 393IBOT+ 0T (k=2) | AETME 0 7% (ke2h

Connector Angle

Connecinr Angle 1o he usad in DASY sysiem Pl aE S
y
i
i
;?
|
!
!
H
i
.l
i
E Certificate Moo £14.07IH Page 3 i 3
E
f
¥
H
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Jure 26, D13

Acceptable Conditions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPEAG-TMC Dual-Logo Calibration Program to
Support FCC Equipmeat Certification

T'he ncceptable conditions for SAR measurements using probes, dipoles and DAEs
calibeated by TMC (Telecommunication Metrology Center of MITT in Beiing, China),
ander the Dual-Logo Calibration Certificate program and quality assurinee {QA)
protocols established between SPEAG (Schwid & Partmer Engineering AG, Switzeriand)
ad TME, Lo suppond FOO (U8 Faclerad Ovmmmmrianioons Conmmission) equignacnl
certification are defined and described in the following.

I} The agreement established between SPEAG and TMC is anly applicable to
calibration services performed by TMC where its clients (companies and divisions of
ruch companioc) are headquartered in the Greater China Region, inoluding Taiwan
and Hong Kong. This agreement s subject 1o renewal at the end of each calendar
year between SPEAG and TMC. TMC shall inform the FCC of any changes or early
termination to the agreement

Only a subset of the calibration services specified in the SPEAG-TMC agreement,
while it remains valid, are applicable 1o SAR measarements performed using sich
equipment for suppoeting FCC equipment certification. These are wlentified in the
following,

n) Calibration of dosimetric (SAR) probes EX3DVx, ET3DVx and ESIDVx.

i) I‘rv:edpacc E-field and H-field probes, in:ludin; 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 to support FCC equipment certification
Signal specific and bundled probe calibratzons based on PMR (probe
maodulation response) charcteristics are handled according to the
requirements of KDB 865664, that is, “Until standardized procedures are
available to make such determination, the applicability of 2 signal specific
probe cafibration for testing specific wircless modes and technologics is
determined on a case-by-case basis through KDB inquiries, including SAR
system verification requirements.”

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

o) Calibration of data acquisition electronics DAE3Vx, DAE4Vx and DAEasyVx

d} For FCC cquipment certification purposes, the frequency range of SAR probe and

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

the equipment identified in the TMC QA protocol (a separate attachment to this

document )

The identical system and equipment setup, measurement configurations,

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

format of calibrution certificates and reports used by SPEAG shall be applied by

™C

1) The calibeated items are only applicable to SPEAG DASY & and DASY 3 or
higher version systems,

(=]

¢
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3) The SPEAG-TMC agreement includes specific protocols identified in the following
0 ensure the quality of calibration services provided by TMC under this SPEAG-
TMC Dual-Loge calibration agreement are equivalent to the calibration services
provided by SPEAG, TMC shall, upon request, provide copses of documentalion Lo
the FCC to substantiate program smplementation
a)  The Inter-laboratory Calibeation Evaluation (ILCE) stated i the TMC QA

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

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

satislied lor che TMO, SPEAG and IFCC agreememts o remaln valld

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

calibrations performed by TMC. Writen confirmation from SPEAG is required

for TMC to issue calibration certificates under the SPEAG-TMC Dual-Logo
calibration program. Quarterly repons for all calibrations performed by TMC
under the program nre nhas assed by SPEAG

The calibration equipment and measurement system used by TMC shall bo

verified before each calibration service acconding to the specific reference SAR

probes, dipoles, and DAE calibrated by SPEAG. The results shall be reproducible
and within the defined acceptance criteria specilied in the TMC QA protocol
helare rach actinl calibration can commence. TMEC shall maintain records of the
measurement and calibration system verification resalts for all calibeations.

Quality Check of Calibratson (QCC) certificates shall be performed by SPEAG at

least once every |12 months, SPEAG shall visit TMC facilities to venify the

laborasory, squipment, applied procedures and plawsibility of randomly selected
certificates

A copy of this document, 10 be updated annually, shall be provided o TMC clients

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

program, which should be presemted to a TCB (Telecommunication Certificarion

Body), to facilitate FCC equipment spproval.

TMC shall adidress any questions raised by its clients or TCBs relating to the SPEAG-

MC Dual-Logo calibration program and snform the FCC and SPEAG of any critical

155Ues.
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Chunge Nose: Revised on June 26 w danfy the applicability of PMR aad Bundied peobe calibrations
accomling 1o the roquirements of KDB $65664

The end of report
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