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1 Test Laboratory

1.1 Testing Location
Company Name:
Address:

Postal Code:

Telephone:
Fax:

ECIT Shanghai, East China Institute of Telecommunications
7F, G Area,No. 668, Beijing East Road, Huangpu District, Shanghai,
P. R. China

200001

00862163843300
00862163843301

1.2 Testing Environment

Normal Temperature:
Relative Humidity:

Ambient noise & Reflection:

1.3 Project Data

Project Leader:
Testing Start Date:
Testing End Date:

1.4 Signature

15-35TC
20-75%
< 0.012 Wrkg

Wang Yagiong
2013-12-22
2013-12-30

498

"Hu Jiajing
(Prepared this test report)

(‘?u Naiping
(Reviewed this test report)

- i}

o Zuclighin 7 |

Director of the laboratory |/

(Approved:this testrreport)
~ e
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2 Statement of Compliance

No. 2013SR0200

The maximum results of Specific Absorption Rate (SAR) found during testing for ZTE R621J are
as follows ( with expanded uncertainty 22.4%)

Table 2.1: Max. Reported SAR (19)

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

Head 1.484
GSM 850

Body 1.039

Head 1.004
GSM 1900

Body 0.589

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

WI/Kg as averaged over any 1g 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:

1.484 W/kg (1g).
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No. 2013SR0200

The sample has three antennas. One is main antenna for GSM, and the other two is for BT and

GPS. So simultaneous transmission is GSM and BT.

Table 2.2: Simultaneous SAR (1)

Simultaneous Transmission SAR(W/KQ)
Test Position GSM GSM BT SUM
835 1900 note
Cheek 1.057 1.004 0.105 1.162
Left Tilt 15° 0.585 0.136 0.105 0.690
Head Righy |Cheek | 1484 | 0586 [ 0105 [ 1569
Tilt 15° 0.338 0.148 0.105 0.443
Phantom Side 0.568 0.355 0.052 0.620
Ground Side 1.039 0.555 0.052 1.091
Body Left Side N/A N/A 0.052 N/A
Right Side N/A N/A 0.052 N/A
Top Side N/A N/A 0.052 N/A
Bottom Side N/A N/A 0.052 N/A

According to the above table, the maximum sum of reported SAR values for GSM and BT is
1.589W/kg (19g). The detail for simultaneous transmission consideration is described in chapter

13.
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3 Client Information

3.1 Applicant Information

Company Name:
Address /Post:

City:
Country:

ZTE Corporation

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

China

3.2 Manufacturer Information

Company Name:
Address /Post:

City:
Country:

ZTE Corporation

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

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

4.1 About EUT
GSM Digital Mobile Phone

Description:
Model name: ZTE R621J
Operation Model(s): GSM850/1900

824.2-848.8, 1850.2-1909.8MHz (GSM)

Tx Frequency:
2402 - 2480 MHz (BT)

Test device Production information: Production unit

GPRS Class Mode: B
GPRS Multislot Class: 12
Device type: Portable device
UE category: 3
Antenna type: Inner antenna
Accessories/Body-worn configurations:  Headset
Form factor: 9.2cmX4.7cm
Hotspot Mode: Support simultaneous transmission of hotspot and voice ( or
data)

FCC ID: SRQ-ZTER621J
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Picture 1: Constituents of the sample
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4.2 Internal Identification of EUT used during the test

No. 2013SR0200

EUT ID*

SN or IMEI

HW Version

SW Version:

N15

IMEI: 865459015200464

W62M11A1-1

ZTE_R621J_01

*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
BO4 Battery Li3706T42P3h463548 N/A ZTE Corporation
A02 Headset N/A N/A N/A

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

5.1 Applicable Limit Regulations
ANSI C95.1-1992: |IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz.

It specifies the maximum exposure limit of 1.6 W/kg as averaged over any 1 gram of tissue for
portable devices being used within 20 cm of the user in the uncontrolled environment.

5.2 Applicable Measurement Standards

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

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

Experimental Techniques.

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

KDB648474 D04 SAR Handsets Multi Xmiter and Ant v01: 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 v05: Mobile and Portable Devices RF
Exposure Procedures and Equipment Authorization Policies.

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

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

KDB941225 D03 SAR test Redution GSM GPRS EDGE v01: Recommended SAR Test
Reduction Procedures for GSM/GPRS/EDGE.

KDB941225 D06 hotspot SAR v01: SAR Evaluation Procedures for Portable Devices with
Wireless Router Capabilities.
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6 Specific Absorption Rate (SAR)

6.1 Introduction

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

6.2 SAR Definition

The SAR definition is the time derivative (rate) of the incremental energy (dW ) absorbed by

(dissipated in) an incremental mass (dm ) contained in a volume element (dv) of a given density
() . The equation description is as below:

d dw, d  dw
saR = () =2 (O
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

$AR = c(21)
St

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

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

SAR =

electrical field strength.

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

7.1 Targets for tissue simulating liquid

Table 7.1: Targets for tissue simulating liquid

Frequency . Conductivity Permittivity
Liquid Type + 5% Range + 5% Range
(MHz) (0) (e)
835 Head 0.90 0.86~0.95 415 39.4~43.6
835 Body 0.97 0.92~1.02 55.2 52.4~58.0
1900 Head 1.40 1.33~1.47 40.0 38.0~42.0
1900 Body 1.52 1.44~1.60 53.3 50.6~56.0

7.2 Dielectric Performance

Table 7.2: Dielectric Performance of Tissue Simulating Liquid

Measurement Date : 835 MHz Head Dec 29, 2013 1900 MHz Head Dec 22, 2013
835 MHz Body Dec 30, 2013 1900 MHz Body Dec 26, 2013
/ Type | Frequency Permlsttlwty Drift (%) Cozd(;jrt;\)/lty Drift (%)
Head 835 MHz 41.04 -1.10% 0.917 1.88%
Measurement Body 835 MHz 55.15 0.09% 0.9989 2.97%
value Head 1900 MHz 39.64 -0.90% 1.385 -1.07%
Body 1900 MHz 53.24 0.11% 1.524 0.26%
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Picture 7-1: Liquid depth in the Flat Phantom (835 MHz Head)

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

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

8.1 System Setup

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

Spacer
30 Frabe positiner

~—
~-..._Fiskd probe
T “a || Flat Phanice
T
N J

Dipale

Dir.Coupler

Picture 8.1 System Setup for System Evaluation

J’.;:. = |

Picture 8.2 Photo of Dipole Setup
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8.2 System Verification

No. 2013SR0200

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

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

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

device.

Table 8.1: System Verification of Head

Measurement Date : 835 MHz Head Dec 29, 2013

1900 MHz Head Dec 22, 2013

Input power level: 250mwW

Target value (W/kg) | Measured value (W/kg) Deviation
L Frequency 10g 1g 10g 1g 109 1g
Verification
It Average | Average | Average Average Average | Average
results
835 MHz 6.10 9.35 6.16 9.52 0.98% 1.82%
1900 MHz 20.6 39.2 19.76 38.16 -4.08% -2.65%
Table 8.2: System Verification of Body
Measurement Date : 835 MHz Body Dec 30, 2013 1900 MHz Body Dec 26, 2013
Input power level: 250mwW
Target value (W/kg) | Measured value (W/kQg) Deviation
L Frequency 10g 1g 10g 1lg 109 1g
Verification
It Average | Average | Average Average Average | Average
results
835 MHz 6.29 9.50 6.28 9.64 -0.16% 1.47%
1900 MHz 21.2 40.3 22.64 42.08 6.79% 4.42%
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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 alll

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 1 to 2.
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Picture 9.1 Block diagram of the tests to be performed

nNO

9.2 General Measurement Procedure

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

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

b) Measure the two-dimensional SAR distribution within the phantom (area scan procedure). The
boundary of the measurement area shall not be closer than 20 mm from the phantom side walls.
The distance between the measurement points should enable the detection of the location of local
maximum with an accuracy of better than half the linear dimension of the tissue cube after
interpolation. A maximum grip spacing of 20 mm for frequencies below 3 GHz and (60/f [GHz]) mm
for frequencies of 3GHz and greater is recommended. The maximum distance between the
geometrical centre of the probe detectors and the inner surface of the phantom shall be 5 mm for
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frequencies below 3 GHz 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 / ff{GHz]) mm or less but not more than 4 mm, and the
spacing between father points shall increase by an incremental factor not exceeding 1.5. When
variable spacing is used, extrapolation routines shall be tested with the same spacing as used in
measurements. The maximum distance between the geometrical centre of the probe detectors
and the inner surface of the phantom shall be 5 mm for frequencies below 3 GHz and & In(2)/2 mm
for frequencies of 3 GHz and greater, where 6 is the plane wave skin depth and In(x) is the
natural logarithm. Separate grids shall be centered on each of the local SAR maxima found in step
¢). Uncertainties due to field distortion between the media boundary and the dielectric enclosure of
the probe should also be minimized, which is achieved is the distance between the phantom
surface and physical tip of the probe is larger than probe tip diameter. Other methods may utilize
correction procedures for these boundary effects that enable high precision measurements closer
than half the probe diameter. For all measurement points, the angle of the probe with respect to
the flat phantom surface shall be less than 5° . If this cannot be achieved an additional
uncertainty evaluation is needed.

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

9.3 WCDMA Measurement Procedures for SAR

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

apply.
For Release 5 HSDPA Data Devices:
Sub—test B. B, B, (SP) L1 B, B CM/dB
1 2/15 15/15 64 2/15 4/15 0.0
2 12/15 15/15 64 12/15 24/25 1.0
3 15/15 8/15 64 15/8 30/15 1.5
4 15/15 4/15 64 15/4 30/15 1.5
For Release 6 HSUPA Data Devices
Sub- B, B P M | MPR | AG
/ ed ed E-TFCT
test ﬁc ﬂd ﬁc ﬁd ﬂhs ﬁec ﬂed (dB) (dB) Index
(SF) (SF) (codes)
1 11/15 15/15 64 11/15 22/15 | 209/225 1039/225 4 1 1.0 0.0 20 75
2 6/15 15/15 64 6/15 12/15 12/15 12/15 4 1 3.0 2.0 12 67
Pog1:47/15
3 15/15 9/15 64 15/9 30/15 30/15 4 2 2.0 1.0 15 92
Py :47/15
4 2/15 | 15/15 64 2/15 4/15 4/15 56/75 4 1 3.0 | 2.0 17 71
5 | 15/15 | 15/15 64 15/15 24/15 | 30/15 134/15 4 1 .o | 0.0 21 81

9.4 Bluetooth & Wi-Fi Measurement Procedures for SAR

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

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

To control the output power stability during the SAR test, DASY5 system calculates the power drift
by measuring the E-field at the same location at the beginning and at the end of the measurement
for each test position. These drift values can be found in Table 12.2 to Table 12.5 labeled as:
(Power Drift [dB]). This ensures that the power drift during one measurement is within 5%.
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10 Conducted Output Power

10.1 Manufacturing tolerance

Table 10.1: GSM Speech

No. 2013SR0200

GSM 835
Channel Channel 251 Channel 190 Channel 128
Maximum Target
315 315 315
Value (dBm)
GSM 1900
Channel Channel 810 Channel 661 Channel 512
Maximum Target
29.5 29.5 295
Value (dBm)
Table 10.2: GPRS (GMSK Modulation)
GSM 850 GPRS
Channel 251 190 128
Maximum Target
1 Txslots 315 315 315
Value (dBm)
Maximum Target
2 Txslots 30.5 30.5 30.5
Value (dBm)
Maximum Target
3 Txslots 29.5 29.5 29.5
Value (dBm)
Maximum Target
4 Txslots 28.5 28.5 28.5
Value (dBm)
GSM 1900 GPRS
Channel 810 661 512
Maximum Target
1 Txslots 28.0 28.0 28.0
Value (dBm)
Maximum Target
2 Txslots 27.0 27.0 27.0
Value (dBm)
Maximum Target
3 Txslots 255 255 255
Value (dBm)
Maximum Target
4 Txslots 24.5 24.5 24.5
Value (dBm)

For BT,The Maximum Target Value of tune up power is 4dBm.

Page 23 of 142




East China Institute of Telecommunications

L

10.2 GSM Measurement result

No. 2013SR0200

During the process of testing, the EUT was controlled via Agilent Digital Radio Communication
tester (E5515C) to ensure the maximum power transmission and proper modulation. This result
contains conducted output power for the EUT. In all cases, the measured peak output power
should be greater and within 5% than EMI measurement.
Table 10.3: The conducted power measurement results for GSM850/1900

GSM Conducted Power (dBm)
835MHZ Channel 251(848.8MHz) Channel 190(836.6MHz) Channel 128(824.2MHz)
31.29 31.43 31.48
Conducted Power (dBm)
1QSOSI\|>I/IHZ Channel 810(1909.8MHz) Channel 661(1880MHz) Channel 512(1850.2MHz)
29.23 29.48 28.78
Table 10.4: The conducted power measurement results for GPRS
GSM 850 Measured Power (dBm) calculation Averaged Power (dBm)
GPRS (GMSK) 251 190 128 251 190 128
1 Txslot 31.01 31.25 31.38 -9.03dB 21.98 22.22 22.35
2 Txslots 30.11 30.27 30.34 -6.02dB 24.09 24.25 24.32
3Txslots 29.25 29.35 29.41 -4.26dB 24.99 25.09 25.15
4 Txslots 28.33 28.42 28.48 -3.01dB 25.32 25.41 25.47
PCS1900 Measured Power (dBm) calculation Averaged Power (dBm)
GPRS (GMSK) 810 661 512 810 661 512
1 Txslot 27.56 27.83 27.12 -9.03dB 18.53 18.8 18.09
2 Txslots 26.47 26.70 26.01 -6.02dB 20.45 20.68 19.99
3Txslots 25.32 25.49 25.13 -4.26dB 21.06 21.23 20.87
4 Txslots 24.37 24.48 24.05 -3.01dB 21.36 21.47 21.04
NOTES:

1) Division Factors

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

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

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

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

4TX-slots = 4 transmit time slots out of 8 time slots=> conducted power divided by (8/4) => -3.01dB
According to the conducted power as above, the body measurements are performed with
GPRS 4Txslots for GSM850 and GSM1900.
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10.3 BT Measurement result

The output power of BT antenna is as following:

For GFSK

No. 2013SR0200

Channel

ChO (2402 MHz)

Ch39 (2441MHz)

CH78 (2480MHz)

Conducted Output
Power (dBm)

2.779

3.138

2.802

T

or m/4 DQPSK

Channel

ChO (2402 MHz)

Ch39 (2441MH?z)

CH78 (2480MHz)

Conducted Output
Power (dBm)

3.656

3.840

3.443

T

or 8DPSK

Channel

ChO (2402 MHz)

Ch39 (2441MHz)

CH78 (2480MHz)

Conducted Output
Power (dBm)

3.740

3.893

3.473

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

10mW.

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

(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)] ¢ [ ¥ f(GHz)/x] W/kg for test separation distances < 50 mm;
where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.

So,

SAR head value of BT is 0.105W/Kg. SAR body value of BT is 0.052W/Kg.
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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)
(min. test separation distance, mm)

*,/ Frequency (GHz) <3.0

Based on the above equation, Bluetooth SAR was not required:
Evaluation=0.392<<3.0

Page 27 of 142



A East China Institute of Telecommunications

L

12 Evaluation of Simultaneous

Table 12.1: Summary of Transmitters

No. 2013SR0200

Band/Mode F(GHz) SAR test exclusion RF output power (mW)
threshold (mW)
Bluetooth 2.441 10 2.511
Tablel2.2 Simultaneous transmission SAR
Simultaneous Transmission SAR(W/Kg)
Test Position GSM GSM BT SUM
835 1900 note
Left Cheek 1.057 1.004 0.105 1.162
Head Tilt 15° 0.585 0.136 0.105 0.690
Right Cheek 1.484 0.586 0.105 1.589
Tilt 15° 0.338 0.148 0.105 0.443
Phantom Side 0.568 0.355 0.052 0.620
Ground Side 1.039 0.555 0.052 1.091
Body Left Side N/A N/A 0.052 N/A
Right Side N/A N/A 0.052 N/A
Top Side N/A N/A 0.052 N/A
Bottom Side N/A N/A 0.052 N/A

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 BT is
considered with measurement results of GSM and BT. According to the above table, the sum of
reported SAR values for GSM and BT<1.6W/kg. So the simultaneous transmission SAR is not
required for BT transmitter.
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Table 12.1: Duty Cycle

No. 2013SR0200

Duty Cycle
Speech for GSM835/1900 1:8.3
GPRS for GSM835/1900 1:2
Table 12.2: SAR Values (GSM 835 MHz Band - Head)
Frequency Maximum - Measured _ Measured | Reported | Power
, Test allowed average Scaling )
Side . SAR(19) SAR(19) Drift
MHz | Ch. Position Power power factor (Wikg) (Wikg) (dB)
(dBm) (dBm)
836.6 | 190 | Left Touch 315 31.43 1.016 1.04 1.057 -0.06
836.6 | 190 | Left Tilt 315 31.43 1.016 0.576 0.585 -0.02
836.6 | 190 | Right | Touch 315 31.43 1.016 1.46 1.484 0.12
836.6 | 190 | Right Tilt 315 31.43 1.016 0.333 0.338 0.02
824.2 | 128 | Right | Touch 315 31.48 1.005 1.2 1.206 0.07
848.8 | 251 | Right | Touch 315 31.29 1.050 1.38 1.448 0.08
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Table 12.3: SAR Values (GSM 835 MHz Band - Body)
Maximum Measured

Frequency Mode _ Measured | Reported | Power

Test allowed average Scaling )
(number of . SAR(1g) | SAR(1g) Drift
MHz | ch. timeslots) Position Power power factor (Wikg) (Wikg) (dB)
(dBm) (dBm)

Phantom-

836.6 | 190 GPRS (4) open 28.5 28.42 1.019 0.558 0.568 -0.19
Ground-

836.6 | 190 GPRS (4) open 28.5 28.42 1.019 1.02 1.039 -0.07
Ground-

848.8 | 251 GPRS (4) open 28.5 28.33 1.021 0.876 0.911 -0.16
Ground-

824.2 | 128 GPRS (4) open 28.5 28.48 1.028 1.06 1.025 -0.05
Phantom-

836.6 | 190 GPRS (4) close 28.5 28.42 1.019 0.322 0.328 -0.12
Ground-

836.6 | 190 GPRS (4) close 28.5 28.42 1.019 0.667 0.679 0.06
Ground-

848.8 | 251 GPRS (4) close 28.5 28.33 1.021 0.494 0.514 0.07
Ground-

824.2 | 128 GPRS (4) close 28.5 28.48 1.028 0.736 0.739 -0.06
Ground-

824.2 | 128 Speech 31.5 31.48 1.005 0.673 0.676 -0.01
(Headset)

Note:

1. The distance between the EUT and the phantom bottom is 10mm.
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Table 12.4: SAR Values (GSM 1900 MHz Band - Head)
Frequency Maximum | Measured , Measured | Reported | Power
i Test allowed average Scaling )
Side . SAR(1g) | SAR(19) Drift
MHz | ch. Position Power power factor (Wikg) (Wikg) (dB)
(dBm) (dBm)
1880 | 661 | Left Touch 29.5 29.48 1.005 0.773 0.777 0.11
1880 | 661 | Left Tilt 29.5 29.48 1.005 0.135 0.136 0.01
1880 | 661 | Right | Touch 29.5 29.48 1.005 0.583 0.586 0.17
1880 | 661 | Right Tilt 29.5 29.48 1.005 0.147 0.148 0.02
1909.8 | 810 | Left Touch 29.5 29.23 1.064 0.839 0.893 0.17
1850.2 | 512 | Left Touch 29.5 28.78 1.18 0.851 1.004 0.15
Table 12.5: SAR Values (GSM 1900 MHz Band - Body)
Maximum | Measured
Frequency Mode _ Measured | Reported | Power
Test allowed average Scaling )
(humber of Position Power power factor SAR(19) SAR(19) Drift
MHz | Ch. | timeslots Wik Wik dB
) (dBm) (dBm) (Wikg) (Wikg) (dB)
GPRS (4) Phantom-
1880 | 661 24.5 24.48 1.005 0.353 0.355 0.09
open
GPRS (4) Ground-
1880 | 661 24.5 24.48 1.005 0.487 0.489 0.16
open
GPRS (4) Ground-
1909.8 | 810 24.5 24.37 1.030 0.430 0.443 -0.11
open
Ground-
1850.2 | 512 | GPRS (4) open 24.5 24.05 1.109 0.500 0.555 0.08
GPRS (4) Phantom-
1880 661 245 24.48 1.005 0.117 0.118 -0.19
close
GPRS (4) Ground-
1880 | 661 24.5 24.48 1.005 0.334 0.336 0.02
close
GPRS (4) Ground-
1909.8 | 810 24.5 24.37 1.030 0.341 0.351 0.05
close
Ground-
1850.2 | 512 | GPRS (4) close 24.5 24.05 1.109 0.325 0.360 0.06
Ground
1850.2 | 512 Speech 295 28.78 1.18 0.467 0.551 0.08
(Headset)

Note:The distance between the EUT and the phantom bottom is 10mm.

Page 31 of 142




A East China Institute of Telecommunications
L No. 2013SR0200

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 13.1: SAR Measurement Variability for Head Value (1g)

Frequency , Test Original First Repeated :
Side N The Ratio
MHz Ch. Position | SAR (W/kg) SAR (W/kg)
836.6 190 Left Touch 1.04 1.05 N/A
836.6 190 Right Touch 1.46 1.48 1.01
824.2 128 Right Touch 1.20 1.18 1.02
848.8 251 Right Touch 1.38 1.38 1.00
1909.8 810 Left Touch 0.839 0.838 1.00
1850.2 512 Left Touch 0.851 0.848 1.00
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Table 13.2: SAR Measurement Variability for Body Value (19g)

Frequency Mode(numbe , Original First
Test Spacing The
r of . SAR Repeated )
MHz Ch. ) Position (mm) Ratio
timeslots) (W/kg) SAR (W/kg)
GPRS (4) Ground-
836.6 | 190 10 1.02 0.916 111
open
GPRS (4) Ground-
848.8 | 251 10 0.876 0.906 1.03
open
GPRS (4) Ground-
824.2 | 128 10 1.06 1.02 1.04
open
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15 Measurement Uncertainty

Error Description Unc. Prob. | Div | c; Ci Std.Unc. Std.Unc. Vi
value | Dist. . 1g 10g +9%,19 +9%0,109g Vet
, *%
Measurement System
Probe Calibration 6.0 N 1 1 1 6.0 6.0 0o
Axial Isotropy 0.5 R J3 |07 0.7 0.2 0.2 0
Hemispherical Isotropy 2.6 R J3 |07 0.7 1.1 1.1 0o
Boundary Effects 0.8 R V3|1 1 0.5 0.5 0o
Linearity 0.6 R N 1 0.3 0.3 o0
System Detection Limits | 1.0 R 3|1 1 0.6 0.6 0o
Readout Electronics 0.7 N 1 1 1 0.7 0.7 (o)
Response Time 0 R 3|1 1 0 0 o0
Integration Time 2.6 R \/§ 1 1 1.5 1.5 co
RF Ambient Noise 3.0 |R V3|1 1 1.7 1.7 )
RF Ambient Reflections | 3.0 |R V3 |1 1 1.7 1.7 0
Probe Positioner 1.5 R \/§ 1 1 0.9 0.9 0
Probe Positioning 2.9 R V3|1 1 1.7 1.7 0o
Max. SAR Eval. 1.0 |R V3|1 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 V3 2.9 2.9 0
Dipole Positioning 2.0 1 2.0 2.0 co
Dipole Input Power 5.0 N 1 1 1 5.0 5.0 oo
Phantom and Setup
Phantom Uncertainty 4.0 R V3|1 1 2.3 2.3 0o
Liquid Conductivity 5.0 R J3 | 0.64 |0.43 | 1.8 1.2 0o
(target)
Liquid Conductivity 2.5 N 1 0.64 | 043 | 1.6 1.1 0o
(meas.)
Liquid Permittivity 5.0 R J3 | 0.6 0.49 | 1.7 1.4 0
(target)
Liquid Permittivity 2.5 N 1 0.6 0.49 |15 1.2 0o
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(meas.)

Combined Std +11.2% +10.9% 387

Uncertainty

Expanded Std +22.4% | £21.8%

Uncertainty
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16 Main Test Instrument
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Table 15.1; List of Main Instruments

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

Aug 31, 2013 One year
03 Power sensor NRV-Z5 100644,100241
04 | Signal Generator E4438C MY49072044 May 21, 2013 One Year
05 | Amplifier NTWPA-0086010F | 12023024 No Calibration Requested
06 | Coupler 778D MY48220551 Aug 23, 2013 One year
07 | BTS E5515C MY50266468 May 21, 2013 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 4d092 Oct 9, 2013 One year
12 | Dipole Validation Kit | SPEAG D1900V2 5d134 Jul 12, 2013 One year
13 | Dipole Validation Kit | SPEAG D2450V2 858 Jul 13, 2013 One year
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ANNEX A GRAPH RESULTS

GSM850MHz Left Cheek Middle

Date/Time: 12/29/2013

Electronics: DAE4 Sn1244

Medium: Head 850MHz

Medium parameters used: f= 837 MHz; 6 = 0.919 S/m; &, = 40.986; p = 1000 kg/m3
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 850MHz; Frequency: 836.6 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

Middle Cheek Left GSM850MHz/Area Scan (14x6x1):

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

Maximum value of SAR  (measured) = 1.10 W/kg

Middle Cheek Left GSM850MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 3.670 VV/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 1.76 W/kg

SAR(1 g) = 1.04 W/kg; SAR(10 g) = 0.666 W/kg

Maximum of SAR (measured) = 1.13 W/kg

Wikg
—1.133

—0.919

0.705

0.490

0.276

0.062
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GSM850MHz Left Tilt Middle

Date/Time: 12/29/2013

Electronics: DAE4 Sn1244

Medium: Head 850MHz

Medium parameters used: f= 837 MHz; 6 = 0.919 S/m; &, = 40.986; p = 1000 kg/m3
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 850MHz; Frequency: 836.6 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

Middle Tilt Left GSM850MHz/Area Scan (14x6x1):

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

Maximum value of SAR  (measured) = 0.602 W/kg

Middle Tilt Left GSM850MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 4.824 VV/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.772 W/kg

SAR(1 g) = 0.576 W/kg; SAR(10 g) = 0.418 W/kg

Maximum of SAR (measured) = 0.615 W/kg

Wikg
— 0.615

—0.492

0.369

0.246

0.123
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GSM850MHz Right Cheek Middle

Date/Time: 12/29/2013

Electronics: DAE4 Sn1244

Medium: Head 850MHz

Medium parameters used: f= 837 MHz; 6 = 0.919 S/m; &, = 40.986; p = 1000 kg/m3
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 850MHz; Frequency: 836.6 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

Middle Cheek Right GSM850MHz/Area Scan (14x6x1):

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

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

Middle Cheek Right GSM850MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 3.804 VV/m; Power Drift =0.12 dB

Peak SAR (extrapolated) = 3.17 W/kg

SAR(1 g) = 1.46 W/kg; SAR(10 g) = 0.810 W/kg

Maximum value of SAR  (measured) = 1.72 W/kg

Wikg
—1.722

—1.393

1.064

0.735

0.406

0.077 '
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GSM850MHz Right Tilt Middle

Date/Time: 12/29/2013

Electronics: DAE4 Sn1244

Medium: Head 850MHz

Medium parameters used: f= 837 MHz; 6 = 0.919 S/m; &, = 40.986; p = 1000 kg/m3
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 850MHz; Frequency: 836.6 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

Middle Tilt Right GSM850MHz/Area Scan (14x5x1):

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

Maximum value of SAR  (measured) = 0.349 W/kg

Middle Tilt Right GSM850MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 4.901 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.426 W/kg

SAR(1 g) = 0.333 W/kg; SAR(10 g) = 0.245 W/kg

Maximum of SAR (measured) = 0.351 W/kg

Wikg
— 0.351

—0.288

0.224

0.161

0.098

0.034
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GSM850MHz Right Cheek Low

Date/Time: 12/29/2013

Electronics: DAE4 Sn1244

Medium: Head 850MHz

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

Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 850MHz; Frequency: 824.2 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

Low Cheek Right GSM850MHz/Area Scan (14x5x1):

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

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

Low Cheek Right GSM850MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 3.679 VV/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 2.73 W/kg

SAR(1 g) = 1.2 W/kg; SAR(10 g) = 0.652 W/kg

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

Wikg
— 1.236

—0.999

0.761

0.524

0.287

0.049
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GSM850MHz Right Cheek High

Date/Time: 12/29/2013

Electronics: DAE4 Sn1244

Medium: Head 850MHz

Medium parameters used: f= 849 MHz; 6 = 0.929 S/m; &, = 40.788; p = 1000 kg/m3
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 850MHz; Frequency: 848.8 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

High Cheek Right GSM850MHz/Area Scan (14x5x1):

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

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

High Cheek Right GSM850MHz/Zoom Scan (5x5x7)/Cube O:

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

Reference Value = 4.877 VV/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 3.01 W/kg

SAR(1 g) = 1.38 W/kg; SAR(10 g) = 0.760 W/kg

Maximum value of SAR  (measured) = 1.45 W/kg

Wikg
— 1.452

—1.174

0.896

0.617

0.339

0.061
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GSM 850MHz GPRS 4TS Body Toward Phantom Middle

Date/Time: 12/30/2013

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: GSM 850MHz GPRS 4TS; Frequency: 836.6 MHz; Duty Cycle:
1:2

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

Middle Toward Phantom GPRS 4TS 850MHz/Area Scan (9x20x1):
Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 0.584 W/kg

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

Reference Value = 14.688 VV/m; Power Drift = -0.19 dB

Peak SAR (extrapolated) = 0.710 W/kg

SAR(1 g) = 0.558 W/kg; SAR(10 g) = 0.404 W/kg

Maximum value of SAR  (measured) = 0.593 W/kg

Wikg
— 0,693

—0.488

0.383

0.279

0.174

0.069
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A East China Institute of Telecommunications
L No. 2013SR0200

GSM 850MHz GPRS 4TS Body Toward Ground Middle

Date/Time: 12/30/2013

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: GSM 850MHz GPRS 4TS; Frequency: 836.6 MHz; Duty Cycle:
1:2

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

Middle Toward Ground GPRS 4TS 850MHz/Area Scan (9x20x1):

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

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

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

Reference Value = 29.717 VV/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 1.34 W/kg

SAR(1 g) = 1.02 W/kg; SAR(10 g) = 0.730 W/kg

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

Wikg
— 1.088

—0.891

0.693

0.496

0.298

0101
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A East China Institute of Telecommunications
L No. 2013SR0200

GSM 850MHz GPRS 4TS Body Toward Ground Low

Date/Time: 12/30/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

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

Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 850MHz GPRS 4TS; Frequency: 824.2 MHz; Duty Cycle:
1:2

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

Low Toward Ground GPRS 4TS 850MHz/Area Scan (9x20x1):

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

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

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

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

Reference Value = 33.289 VV/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 1.39 W/kg

SAR(1 g) = 1.06 W/kg; SAR(10 g) = 0.759 W/kg

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

Wikg
— 1.130

—0.924

0.718

0.512

0.306

0101
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A East China Institute of Telecommunications
L No. 2013SR0200

GSM 850MHz GPRS 4TS Body Toward Ground High

Date/Time: 12/30/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

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

Communication System: GSM 850MHz GPRS 4TS; Frequency: 848.8 MHz; Duty Cycle:
1:2

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

High Toward Ground GPRS 4TS 850MHz/Area Scan (9x20x1):

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

Maximum value of SAR  (measured) = 0.903 W/kg

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

Reference Value = 29.473 VV/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 1.13 W/kg

SAR(1 g) = 0.876 W/kg; SAR(10 g) = 0.625 W/kg

Maximum value of SAR  (measured) = 0.931 W/kg

Wikg
— 0.931

—{0.763

0.594

0.425

0.257

0.088
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A East China Institute of Telecommunications
L No. 2013SR0200

GSM850MHz With Headset Body Toward Ground Low

Date/Time: 12/30/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

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

Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM Professional 850MHz; Frequency: 824.2 MHz; Duty Cycle:
1:8.3

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

Low Toward Ground GSM850MHz With Headset/Area Scan (9x20x1):

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

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

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

Reference Value = 16.295 VV/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 0.965 W/kg

SAR(1 g) = 0.673 W/kg; SAR(10 g) = 0.468 W/kg

Maximum of SAR (measured) = 0.717 W/kg

Wikg
— 0.717

— 0.581

0.444

0.307

0.170

0.034
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A East China Institute of Telecommunications
L No. 2013SR0200

GSM 850MHz GPRS 4TS Body Toward Ground Middle 2

Date/Time: 12/30/2013

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: GSM 850MHz GPRS 4TS; Frequency: 836.6 MHz; Duty Cycle:
1:2

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

Middle Toward Ground GPRS 4TS 850MHz 2/Area Scan (9x20x1):
Measurement grid: dx=10mm, dy=10mm

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

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

Reference Value = 30.842 VV/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 1.19 W/kg

SAR(1 g) = 0.916 W/kg; SAR(10 g) = 0.653 W/kg

Maximum value of SAR  (measured) = 0.977 W/kg

Wikg
— 0.977

— 0.800

0.623

0.446

0.269

0.092
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A East China Institute of Telecommunications
L No. 2013SR0200

GSM 850MHz GPRS 4TS Body Toward Ground Low 2

Date/Time: 12/30/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

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

Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 850MHz GPRS 4TS; Frequency: 824.2 MHz; Duty Cycle:
1:2

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

Low Toward Ground GPRS 4TS 850MHz 2/Area Scan (9x20x1):

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

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

Low Toward Ground GPRS 4TS 850MHz 2/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 30.396 VV/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.32 W/kg

SAR(1 g) = 1.02 W/kg; SAR(10 g) = 0.729 W/kg

Wikg
— 1.084

—0.887

0.690

0.492

0.295

0.098
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A East China Institute of Telecommunications
L No. 2013SR0200

GSM 850MHz GPRS 4TS Body Toward Ground High 2

Date/Time: 12/30/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

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

Communication System: GSM 850MHz GPRS 4TS; Frequency: 848.8 MHz; Duty Cycle:
1:2

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

High Toward Ground GPRS 4TS 850MHz 2/Area Scan (9x20x1):

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

Maximum value of SAR  (measured) = 0.942 W/kg

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

Reference Value = 29.037 VV/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 1.17 W/kg

SAR(1 g) = 0.906 W/kg; SAR(10 g) = 0.647 W/kg

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

Wikg
— 0.963

—{0.789

0.614

0.440

0.266

0.092

Page 50 of 142



A East China Institute of Telecommunications
L No. 2013SR0200

GSM850MHz Left Cheek Middle 2

Date/Time: 12/29/2013

Electronics: DAE4 Sn1244

Medium: Head 850MHz

Medium parameters used: f= 837 MHz; 6 = 0.919 S/m; &, = 40.986; p = 1000 kg/m3
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 850MHz; Frequency: 836.6 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

Middle Cheek Left GSM850MHz/Area Scan (14x6x1):

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

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

Middle Cheek Left GSM850MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 3.670 VV/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 1.76 W/kg

SAR(1 g) = 1.05 W/kg; SAR(10 g) = 0.667 W/kg

Maximum of SAR (measured) = 1.13 W/kg

Wikg
—1.134

—0.940

0.745

0.550

0.355

0.160
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A East China Institute of Telecommunications
L No. 2013SR0200

GSM850MHz Right Cheek Middle 2

Date/Time: 12/29/2013

Electronics: DAE4 Sn1244

Medium: Head 850MHz

Medium parameters used: f= 837 MHz; 6 = 0.919 S/m; &, = 40.986; p = 1000 kg/m3
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 850MHz; Frequency: 836.6 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

Middle Cheek Right GSM850MHz/Area Scan (14x6x1):

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

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

Middle Cheek Right GSM850MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 3.804 VV/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 3.17 W/kg

SAR(1 g) = 1.48 W/kg; SAR(10 g) = 0.811 W/kg

Maximum value of SAR  (measured) = 1.73 W/kg

Wikg
— 1.730

—1.387

1.044

0.701

0.358

0.015

Page 52 of 142



A East China Institute of Telecommunications
L No. 2013SR0200

GSM850MHz Right Cheek Low 2

Date/Time: 12/29/2013

Electronics: DAE4 Sn1244

Medium: Head 850MHz

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

Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 850MHz; Frequency: 824.2 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

Low Cheek Right GSM850MHz/Area Scan (14x5x1):

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

Maximum value of SAR  (measured) = 1.10 W/kg

Low Cheek Right GSM850MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 3.679 VV/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 2.73 W/kg

SAR(1 g) = 1.18 W/kg; SAR(10 g) = 0.649 W/kg

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

Wikg
—1.229

—1.007

0.785

0.564

0.342

0.120
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A East China Institute of Telecommunications
L No. 2013SR0200

GSM850MHz Right Cheek High 2

Date/Time: 12/29/2013

Electronics: DAE4 Sn1244

Medium: Head 850MHz

Medium parameters used: f= 849 MHz; 6 = 0.929 S/m; &, = 40.788; p = 1000 kg/m3
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 850MHz; Frequency: 848.8 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

High Cheek Right GSM850MHz/Area Scan (14x5x1):

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

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

High Cheek Right GSM850MHz/Zoom Scan (5x5x7)/Cube O:

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

Reference Value = 4.877 VV/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 3.01 W/kg

SAR(1 g) = 1.38 W/kg; SAR(10 g) = 0.761 W/kg

Maximum value of SAR  (measured) = 1.45 W/kg

Wikg
— 1.452

—1.174

0.896

0.617

0.339

0.061
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A East China Institute of Telecommunications
L No. 2013SR0200

GSM 850MHz GPRS 4TS Body Toward Phantom Middle

Date/Time: 12/30/2013

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: GSM 850MHz GPRS 4TS; Frequency: 836.6 MHz; Duty Cycle:
1:2

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

Middle Toward Phantom GPRS 4TS 850MHz/Area Scan (8x13x1):
Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 0.351 W/kg

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

Reference Value = 16.500 VV/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.423 W/kg

SAR(1 g) = 0.322 W/kg; SAR(10 g) = 0.229 W/kg

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

Wikg
— 0.343

—0.282

0.221

0.160

0.099

0.038
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A East China Institute of Telecommunications
L No. 2013SR0200

GSM 850MHz GPRS 4TS Body Toward Ground Middle

Date/Time: 12/30/2013

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: GSM 850MHz GPRS 4TS; Frequency: 836.6 MHz; Duty Cycle:
1:2

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

Middle Toward Ground GPRS 4TS 850MHz/Area Scan (8x13x1):

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

Maximum value of SAR  (measured) = 0.695 W/kg

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

Reference Value = 22.831 VV/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.906 W/kg

SAR(1 g) = 0.667 W/kg; SAR(10 g) = 0.469 W/kg

Maximum of SAR (measured) = 0.710 W/kg

Wikg
— 0.710

—{0.576

0.441

0.307

0.173

0.039
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A East China Institute of Telecommunications
L No. 2013SR0200

GSM 850MHz GPRS 4TS Body Toward Ground Low

Date/Time: 12/30/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

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

Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 850MHz GPRS 4TS; Frequency: 824.2 MHz; Duty Cycle:
1:2

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

Low Toward Ground GPRS 4TS 850MHz/Area Scan (8x13x1):

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

Maximum value of SAR  (measured) = 0.803 W/kg

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

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

Reference Value = 25.372 VV/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 1.01 W/kg

SAR(1 g) = 0.736 W/kg; SAR(10 g) = 0.517 W/kg

Maximum value of SAR  (measured) = 0.780 W/kg

Wikg
— 0.780

—{0.633

0.486

0.338

0.191

0.044
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A East China Institute of Telecommunications
L No. 2013SR0200

GSM 850MHz GPRS 4TS Body Toward Ground High

Date/Time: 12/30/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

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

Communication System: GSM 850MHz GPRS 4TS; Frequency: 848.8 MHz; Duty Cycle:
1:2

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

High Toward Ground GPRS 4TS 850MHz/Area Scan (8x13x1):

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

Maximum value of SAR  (measured) = 0.519 W/kg

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

Reference Value = 19.728 VV/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 0.688 W/kg

SAR(1 g) = 0.494 W/kg; SAR(10 g) = 0.346 W/kg

Maximum of SAR (measured) = 0.525 W/kg

Wikg
— 0,625

—0.426

0.326

0.226

0.a1z7

0.027
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A East China Institute of Telecommunications
L No. 2013SR0200

GSM1900MHz Left Cheek Middle

Date/Time: 12/22/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

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

Communication System: GSM 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(5.24, 5.24, 5.24); Calibrated: 7/28/2013

Middle Cheek Left GSM1900MHz/Area Scan (14x7x1):

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

Maximum value of SAR  (measured) = 0.858 W/kg

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

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

Reference Value = 4.757 VV/m; Power Drift =0.11 dB

Peak SAR (extrapolated) = 1.25 W/kg

SAR(1 g) = 0.773 W/kg; SAR(10 g) = 0W/kg

Maximum of SAR (measured) = 0.851 W/kg

Wikg
— 0.851

— 0.681

0.510

0.340

0.170
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A East China Institute of Telecommunications
L No. 2013SR0200

GSM1900MHz Left Tilt Middle

Date/Time: 12/22/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

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

Communication System: GSM 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(5.24, 5.24, 5.24); Calibrated: 7/28/2013

Middle Tilt Left GSM1900MHz/Area Scan (14x7x1):

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

Maximum value of SAR  (measured) = 0.146 W/kg

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

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

Reference Value = 9.931 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.222 W/kg

SAR(1 g) = 0.135 W/kg; SAR(10 g) = 0.076 W/kg

Maximum value of SAR  (measured) = 0.147 W/kg

Wikg
— 0.147

—0.118

0.089

0.060

0.031

0.00196
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A East China Institute of Telecommunications
L No. 2013SR0200

GSM1900MHz Right Cheek Middle

Date/Time: 12/22/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

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

Communication System: GSM 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(5.24, 5.24, 5.24); Calibrated: 7/28/2013

Middle Cheek Right GSM1900MHz/Area Scan (14x7x1):

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

Maximum value of SAR  (measured) = 0.635 W/kg

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

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

Reference Value = 5.599 V/m; Power Drift =0.17 dB

Peak SAR (extrapolated) = 0.873 W/kg

SAR(1 g) = 0.583 W/kg; SAR(10 g) = n.a.

Maximum of SAR (measured) = 0.657 W/kg

Wikg
— 0.657

—0.525

0.394

0.263

0.131
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A East China Institute of Telecommunications
L No. 2013SR0200

GSM1900MHz Right Tilt Middle

Date/Time: 12/22/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

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

Communication System: GSM 1900MHz; Frequency: 1880 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(5.24, 5.24, 5.24); Calibrated: 7/28/2013

Middle Tilt Right GSM1900MHz/Area Scan (14x7x1):

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

Maximum value of SAR  (measured) = 0.154 W/kg

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

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

Reference Value = 10.227 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.244 W/kg

SAR(1 g) = 0.147 W/kg; SAR(10 g) = 0.082 W/kg

Maximum value of SAR  (measured) = 0.162 W/kg

Wikg
— 0.162

—{0.130

0.098

0.066

0.034

0.00213

Page 62 of 142



A East China Institute of Telecommunications
L No. 2013SR0200

GSM1900MHz Left Cheek Low

Date/Time: 12/22/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

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

Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 1900MHz; Frequency: 1850.2 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(5.24, 5.24, 5.24); Calibrated: 7/28/2013

Low Cheek Left GSM1900MHz/Area Scan (14x7x1):

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

Maximum value of SAR  (measured) = 0.913 W/kg

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

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

Reference Value = 5.245 VV/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 1.32 W/kg

SAR(1 g) = 0.851 W/kg; SAR(10 g) = 0.495 W/kg

Maximum of SAR (measured) = 0.916 W/kg

Wikg
— 0.916

—{0.733

0.550

0.366

0.183
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GSM1900MHz Left Cheek High

Date/Time: 12/22/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1910 MHz; 6 = 1.393 S/m; &, = 39.622; p = 1000 kg/m3
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 1900MHz; Frequency: 1909.8 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(5.24, 5.24, 5.24); Calibrated: 7/28/2013

High Cheek Left GSM1900MHz/Area Scan (14x7x1):

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

Maximum value of SAR  (measured) = 0.928 W/kg

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

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

Reference Value = 4.632 VV/m; Power Drift =0.17 dB

Peak SAR (extrapolated) = 1.37 W/kg

SAR(1 g) = 0.839 W/kg; SAR(10 g) = 0W/kg

Maximum of SAR (measured) = 0.918 W/kg

Wikg
— 0.918

—{0.734

0.551

0.367

0.184
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GSM 1900MHz GPRS 4TS Body Toward Phantom Middle

Date/Time: 12/26/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

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

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

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 7/26/2013

Middle Toward Phantom GPRS 4TS 1900MHz/Area Scan (9x21x1):
Measurement grid: dx=10mm, dy=10mm

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

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

Reference Value = 8.987 VV/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 0.601 W/kg

SAR(1 g) = 0.353 W/kg; SAR(10 g) = 0.204 W/kg

Maximum value of SAR  (measured) = 0.382 W/kg

Wikg
— 0.382

—0.308

0.233

0.158

0.083

0.00875
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GSM 1900MHz GPRS 4TS Body Toward Ground Middle

Date/Time: 12/26/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1880 MHz; o = 1.504 S/m; ¢, = 53.319; p = 1000 kg/m*
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

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

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 7/26/2013

Middle Toward Ground GPRS 4TS 1900MHz/Area Scan (9x21x1):

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

Maximum value of SAR  (measured) = 0.504 W/kg

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

Reference Value = 16.714 VV/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.781 W/kg

SAR(1 g) = 0.487 W/kg; SAR(10 g) = 0.292 W/kg

Maximum value of SAR  (measured) = 0.530 W/kg

Wikg
— 0,630

—0.426

0.322

L] e | |
= =

0.218

0.114

0.010
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GSM 1900MHz GPRS 4TS Body Toward Ground Low

Date/Time: 12/26/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

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

Ambient Temperature:22.5°C Liquid Temperature:22.5°C

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

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 7/26/2013

Low Toward Ground GPRS 4TS 1900MHz/Area Scan (9x21x1):

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

Maximum value of SAR  (measured) = 0.518 W/kg

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

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

Reference Value = 17.398 VV/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.781 W/kg

SAR(1 g) = 0.500 W/kg; SAR(10 g) = 0.304 W/kg

Maximum value of SAR  (measured) = 0.540 W/kg

Wikg
— 0,540

—0.434

0.328

0.222

0.116

0.00995
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GSM 1900MHz GPRS 4TS Body Toward Ground High

Date/Time: 12/26/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

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

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

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 7/26/2013

High Toward Ground GPRS 4TS 1900MHz/Area Scan (9x21x1):

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

Maximum value of SAR  (measured) = 0.451 W/kg

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

Reference Value = 16.459 VV/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 0.684 W/kg

SAR(1 g) = 0.430 W/kg; SAR(10 g) = 0.257 W/kg

Maximum value of SAR  (measured) = 0.469 W/kg

Wikg
— 0.469

—{0.377

0.285

0.193

0101

0.00888
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GSM1900MHz With Headset Body Toward Ground Low

Date/Time: 12/26/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

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

Ambient Temperature:22.5°C Liquid Temperature:22.5°C

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

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 7/26/2013

Low Toward Ground GSM1900MHz With Headset/Area Scan (9x21x1):
Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 0.496 W/kg

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

Reference Value = 22.736 VV/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.633 W/kg

SAR(1 g) = 0.467 W/kg; SAR(10 g) = 0.326 W/kg

Maximum value of SAR  (measured) = 0.497 W/kg

Wikg
— 0,497

— 0.408

0.319

0.230

0.142

0.053
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GSM1900MHz Left Cheek Low 2

Date/Time: 12/22/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

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

Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 1900MHz; Frequency: 1850.2 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(5.24, 5.24, 5.24); Calibrated: 7/28/2013

Low Cheek Left GSM1900MHz/Area Scan (14x7x1):

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

Maximum value of SAR  (measured) = 0.911 W/kg

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

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

Reference Value = 5.245 VV/m; Power Drift =0.12 dB

Peak SAR (extrapolated) = 1.32 W/kg

SAR(1 g) = 0.848 W/kg; SAR(10 g) = 0.492 W/kg

Maximum of SAR (measured) = 0.907 W/kg

Wikg
— 0.907

—0.743

0.578

0.414

0.249

0.084
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GSM1900MHz Left Cheek High 2

Date/Time: 12/22/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1910 MHz; 6 = 1.393 S/m; &, = 39.622; p = 1000 kg/m3
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 1900MHz; Frequency: 1909.8 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(5.24, 5.24, 5.24); Calibrated: 7/28/2013

High Cheek Left GSM1900MHz 2/Area Scan (14x7x1):

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

Maximum value of SAR  (measured) = 0.927 W/kg

High Cheek Left GSM1900MHz 2/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 4.632 VV/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 1.37 W/kg

SAR(1 g) = 0.838 W/kg; SAR(10 g) = 0W/kg

Maximum of SAR (measured) = 0.918 W/kg

Wikg
— 0.918

—{0.734

0.551

0.367

0.184
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GSM 1900MHz GPRS 4TS Body Toward Phantom Middle

Date/Time: 12/26/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

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

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

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 7/26/2013

Middle Toward Phantom GPRS 4TS 1900MHz/Area Scan (8x13x1):
Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 0.126 W/kg

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

Reference Value = 9.703 VV/m; Power Drift =-0.19 dB

Peak SAR (extrapolated) = 0.179 W/kg

SAR(1 g) = 0.117 W/kg; SAR(10 g) = 0.075 W/kg

Wikg
— 0.126

—{0.101

0.077

0.052

0.028

0.00313
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GSM 1900MHz GPRS 4TS Body Toward Ground Middle

Date/Time: 12/26/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

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

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

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 7/26/2013

Middle Toward Ground GPRS 4TS 1900MHz/Area Scan (8x13x1):

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

Maximum value of SAR  (measured) = 0.361 W/kg

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

Reference Value = 13.719 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.549 W/kg

SAR(1 g) = 0.334 W/kg; SAR(10 g) = 0.198 W/kg

Maximum value of SAR  (measured) = 0.366 W/kg

Wikg
— 0.366

—0.295

0.223

0.152

0.080

0.00897
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GSM 1900MHz GPRS 4TS Body Toward Ground Low

Date/Time: 12/26/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

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

Ambient Temperature:22.5°C Liquid Temperature:22.5°C

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

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 7/26/2013

Low Toward Ground GPRS 4TS 1900MHz/Area Scan (8x13x1):

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

Maximum value of SAR  (measured) = 0.341 W/kg

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

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

Reference Value = 13.753 VV/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.533 W/kg

SAR(1 g) = 0.325 W/kg; SAR(10 g) = 0.194 W/kg

Maximum value of SAR  (measured) = 0.357 W/kg

Wikg
— 0.357

—0.288

0.218

0.148

0.078

0.00869
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GSM 1900MHz GPRS 4TS Body Toward Ground High

Date/Time: 12/26/2013

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1910 MHz; 6 = 1.534 S/m; ¢, = 53.187; p = 1000 kg/m*
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

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

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 7/26/2013

High Toward Ground GPRS 4TS 1900MHz/Area Scan (8x13x1):

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

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

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

Reference Value = 13.220 VV/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.570 W/kg

SAR(1 g) = 0.341 W/kg; SAR(10 g) = 0.202 W/kg

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

Wikg
— 0.374

—0.301

0.229

0.156

0.083

0.011
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ANNEX B SYSTEM VALIDATION RESULTS

835MHz-Head

Date/Time: 12/29/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f = 835 MHz; ¢ = 0.917 mho/m; er = 41.04; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

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

Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

System Validation/Area Scan(101x101x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.262 mW/g

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

Reference Value = 50.235 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 3.957 mW/g

SAR(1 g) = 2.38 mW/g; SAR(10 g) = 1.54 mW/g

Maximum value of SAR (measured) = 3.254 mW/g

mi|g
— 3.254

—1 2.650

2.046

1.442

0.838

0.235

Page 76 of 142



A East China Institute of Telecommunications
L No. 2013SR0200

835MHz-Body

Date/Time: 12/30/2013

Electronics: DAE4 Sn1244

Medium: Body 850 MHz

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

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

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

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

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

Reference Value = 57.385 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 3.729 mW/g

SAR(1 g) =2.41 mW/g; SAR(10 g) = 1.57 mW/g

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

m¥¥[g
— 3.302

— 2.708

2114

1.520

0.926

0.332
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1900MHz-Head

Date/Time: 12/22/2013

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1900 MHz; ¢ = 1.385 mho/m; er = 39.64; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

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

Probe: ES3DV3 - SN3252ConvF(5.24, 5.24, 5.24); Calibrated: 7/26/2013

System Validation/Area Scan(101x101x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 11.986 mW/g

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

Reference Value = 92.425 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 17.569 mW/g

SAR(1 g) = 9.54 mW/g; SAR(10 g) = 4.94mW/g

Maximum value of SAR (measured) = 13.479 mW/g

mylg
— 13.479

—10.624

8.168

5.513

2.857

0.202
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1900MHz-Body

Date/Time: 12/26/2013

Electronics: DAE4 Sn1244

Medium: Body 1900 MHz

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

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

Probe: ES3DV3 - SN3252ConvF(5.03, 5.03, 5.03); Calibrated: 7/26/2013

System Validation/Area Scan(101x101x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 9.875 mW/g

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

Reference Value = 100.043 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 18.584 mW/g

SAR(1 g) = 10.52 mW/g; SAR(10 g) = 5.66 mW/g

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

m¥¥[g
— 14.687

—11.813

8.939

6.065

31Mn

0.317
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ANNEX C SAR Measurement Setup

C.1 Measurement Set-up

The DASY5 system for performing compliance tests is illustrated above graphically. This system
consists of the following items:

Picture C.1 SAR Lab Test Measurement Set-up

A standard high precision 6-axis robot (Staubli TX=RX family) with controller, teach pendant
and software. An arm extension for accommodating the data acquisition electronics (DAE).
An isotropic field probe optimized and calibrated for the targeted measurement.

A data acquisition electronics (DAE) which performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection, collision
detection, etc. The unit is battery powered with standard or rechargeable batteries. The signal
is optically transmitted to the EOC.

The Electro-optical converter (EOC) performs the conversion from optical to electrical signals
for the digital communication to the DAE. To use optical surface detection, a special version of
the EOC is required. The EOC signal is transmitted to the measurement server.

The function of the measurement server is to perform the time critical tasks such as signal
filtering, control of the robot operation and fast movement interrupts.

The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the
probe positioning.

A computer running WinXP and the DASY5 software.

Remote control and teach pendant as well as additional circuitry for robot safety such as
warning lamps, etc.

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

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

Probe Specifications:

Model: ES3DV3, 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.

The free space E-field from amplified probe outputs is determined in a test chamber. This
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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 ﬂ

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|_"7
ye)

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:

>

vV V V V

High precision (repeatability 0.02mm)

High reliability (industrial design)

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

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

-‘l.‘ 3

F

Picture C.5 DASY 5

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 1/O broad, which is directly
connected to the PC/104 bus of the CPU broad.

The measurement server performs all real-time data evaluation of field measurements and surface
detection, controls robot movements and handles safety operation. The PC operating system
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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 6 =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
Center Line

w2,
la—"

Horizontal
Line

W2
IH

Vertical
Center Line

2
!

/'@Omal

4 Line A Acoustic
A Output
Acoustic B Bottom of W
Output Handset B
Bottom of
Handset
Wp/2

W, Width of the handset at the level of the acoustic

w, Width of the bottom of the handset

A Midpoint of the width w, of the handset at the level of the acoustic output

B Midpoint of the width W, of the bottom of the handset

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

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

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.

.
= &
B Ug,
E""':r, 1% “"‘-& ‘%ar%n @D

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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Picture D.6 DSY5 system Set-up

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

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

Table E.1: Composition of the Tissue Equivalent Matter

Frequency (MH2) 835 835 1900 1900 2450 2450
Head Body Head Body Head Body
Ingredients (% by weight)
Water 41.45 525 55.242 69.91 58.79 72.60
Sugar 56.0 45.0 \ \ \ \
Salt 1.45 14 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 =415 | =552 | €=400 | =533 | €=39.2 | =527
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

No. 2013SR0200

System Probe . Validation Frequency
Ligquid name i Status (OK or Not)
No. SN. date point
3252 Head 835MHz Aug 1,2013 835MHz OK
3252 Head 1900MHz Aug 1,2013 1900MHz OK
3754 Head 2450MHz Aug 1,2013 2450MHz OK
3252 Body 835MHz Aug 1,2013 835MHz OK
3252 Body 1900MHz Aug 1,2013 1900MHz OK
3754 Body 2450MHz Aug 1,2013 2450MHz OK

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

ot
e SodS
g 2

v Y4052 Bumpusabei oo, Haidion Distric, Beijing, 100191, Chisn B s
Tel; +H6- 1062 3086332079 Fax: +3f- 105230863325 II!'H'n'hl. \\ CHAS Lﬂ“z
E-myail; vt It womrw gmeitg gom
LUl izt
Clert , | CATRSH
DObject
Calbration Procedure{s}
Cafiiration date:

This calibration Cartificate documnents the traceability to national standards, which realize the physical unils of
| | measurernenis(51). The measuremenls and the unceranbes wilh confidence probabdity are given on the follcwsng
pages end are part of the cartificate.

All CEADFENGMS Nave DEen conducied in Me cioeed m@boratory Taclity emvironment emperaurezes . and
humidity<T0%

Calibratan Equipment used (MATE critical for calibration)

Primary Standards IDw Cal Dale(Calbrated by, CeriScate No.) Scheduled Calibratan
, | Documanting
Process Calibraios 753 | 1671018 O=duly-13 {TMC, Na: AW 13-040) July-14

|sgued: July 24, 2013

| | This cafibratan cenificate shal nat be raproduced excapt in full without wiitlen spprovad of the laboratoty.

Cerificale Mo JE13-2-2040 Page 1 0f 3
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data acquisition electronics
Connector angle infarmation used in DASY system to alion probe sensar X
to the robot coordinate ayatem.

Methods Applied and Interpretation of Parameters:

= DO Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given cormesponds to the full scale range of the
voltmater in the respective range,

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool insened. Uncerainty is not required

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

Certificate Mo 121 3-2-2040 Puge 1 af 3
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DC Voltage Measurement
AD - Corerter Resalution naminsl
High Range IL5E = =R Tull range = 100, +200 my
L Maing ILEE = &liny tuii range = i +3my
DaEY measurament paramaters. Auto Zero Time: 3 aec, Maasuring lime 3 sec

Calibration Factons x Y z |
|legh Range 403,907 £ 0 15% (=2} | 03598 + 0. 19% (k=2 | 404,584 + 0 18% (k=2)
Low Rangs 398600 £ 0.7% (K=2) | 39EE71£0.7% (k=2) | 401324 + 0.7% (k=2)
Connector Angle
| Cannectar Angle g be used in DASY system gRE . | B
Clertificade Mo 371 3-2-2044 Page 10f3
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-mall: Indosiamchiecom Hipewwwemchiecom

Otject

Calibration Procedurs)s)
Calibration date:

Thig calibration Carlificate documents the traceablity 1o rabional stardards, which realze the physical units of

measuremenls/5l). The maasurements and the uncertanties with confidance probakbility are given an tha fpllcwing
pages and are part of the cerificate.

All caliprations have been conduched In the closed laborstory feciily envronmenl bemperabire2:dfc and

| humidity- 7o
| Caloration Egupmant uead (METE criical far calibeation)
Primany Standars IDW  Cal Cale|Caibraied by, Certiicate e Scheduled Calbration
Power Mater  NRP2 e DA=JubA3 TG, Moo 3-0ad) Jun-14
Power sensor NRP-ZET | 101547 0-Ju13 {TMC, Mo A 3-044) Jun-14
Power senspr  NRP-Z9T | 101548 Q1-Jul13 (TMIC, Mo 3044} Jun=14
Raterancai0dBAttenuator | BTOSZ0 12-Dies- 12 THC Nia JZ12-88T7) Diez-14
RaferancaZidBathenuator | BTOZET 12-Dec-12(TMEC No.JZ212-868) Dec-14
Referance Probe EXZDVA | SN 3848 20-Dec- 1 EPEAG NG EX3-3B46 Dec12) Deg-13
DAE4 SNTTT 22.-Feb-13 (SPEAG DAE4-777_Feaid)  Fen-14
‘Becondary Standards g Gl Datel Calibrated by, Gantificate Mo Scheduled Caibration
SigralGeneralcGITO0A | BI0108808  £1-Jul-13 (THE, Mo JW13-045) Jun-id
Metwark Anabyper ES0T1G H"'-‘BHI:'@_TQ '15-FED—1_51'_|T|1_L':'._NI:IJZT3-?E1:| Feb-14
Mame

Calibrated by Zhao ding

Reviewed by

Approvet Dy

Issued; August 7, 2013
| This cafl bration certificate shal nof be reproduced excepl in full without wiitien approvel of tha |aboratony
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Adit Mo 23 Hesreantes Mead. Vaidian Disrict, Baijing. 100191, Ching

Tk + b= 10-H2 A1 5207 Ve “BE=TIR62 204G 5- 751K
erra I: ke ol oo Hp A wenrie ETACHE, COm
Glossary:
TSL tissue samulating hquid
NORMyy.z sensitivity m free spaca
Comvf sengifivity o TSL ! NORMe vz
ocP dioge comprassan point
cF cres] Facior [1iduty_cycle) of the RF signal
ABCD madulation dependent lineanzation paramebars.

Polanzation @ @ rotabon around probe extis

Palarizatan & 8 ratabon argund an axis that i In the plane normal 1o probe axis (at measuremant center), |

=0 i swmnmad b poabes asis

Calibration is Performed According to the Following Standards:

@} IEEE Std 1528-2003, “IEEE Recommended Practice fof Determinng the Peak Spatial-Averaged
Specific Absorption Rete (SAR) m the Human Head from Winsdess Commupicalions Devicas
Maasirement Technques”, Dacember 2003

bl |EC 82305%-1, *Procedura fo maasum the Spacific Ahsnmbon Rate (SAR] fnr hand-held desnes issn
in ehase proximity to the ear (frequency range of 300MHz to 3GHz)", February 2004

Mathods Applied and Interpretation of Parameters:

o NORMy yz Assessed for E-field polarization 8=0 (FS5%00MHz = TEM-cell; 1= 1800MHz: weveguide)

NORM=y 2 are only Inermadials valies, ie. the uncedtainlies of NORMxy.z does nol effect the

£ feld ungertainty nsede TSL (se2 below ConvFl,

o NORM{Tx )z = NORM ¥ 2" frequancy_responss (82e Freguency Response Chart). Ths
Enedrization = imphenented in DASY 4 soffware versions later than 4.2. The uncerainty of the
Irequency respanse is included in the stated wncertainty of ConvF

=  [DCPx 2z DCP are numedical inearizalion parameters assessed based on the data of power sweep
{no uncertainty required). DCF does not depend on Fequency nor media,

= PAR: PAR is tha Peak to Average Raetio that is not calibrated but delermined based on 1he Signal
charactenstics.

o AxpE Brpx CxyzVRxpzABC are numenicel inearizatan perameaters essessed based an the
dala of pewer sweep for specific modulation signal The parameters do not depend on freguancy nor
media. VR s the rmaximum calbration range expressed in BMS voltaige across the dioda

= Conwf and Boundary Effect Paramatars. Assessed in Nal phantorn wsing E-feld (or Temperaiure
Transfer Standard for f5800MHz) and Inside wasveguide using analytical field disiributions based an
power measuremants for f =800MHz. The same setups &re used for assessment of the parameters
applied for baundary compensation (alpha, dapth) of which typical uncestainty valuad are given
These parameaters afe usad in DASY 4 software fo improve probe accuracy closa to the boundary,
Tha sansitivity in TSL cormespands bo NORM: y.2* Conv wheneby the wnoertainly cormespoands to
that givan for ConwF, A freguency dependent Convf is used in DASY version 4.4 and highar which
alkaws exiending the vabdity fromz50MHz tot100MHz.

& Spherical issfrogy (30 dewation from safropy): in & feld of low gradkents realized wsing & flal
phantom expossd by a patch anbenna

. SWH‘DF_ Ciffzel: The sensor offsel| corresponds o the offsat of virtual measuremeant center from the
prabe tip (on probe axis). Mo telerance reguired

= Commector Angle: The angle |s assessed using the inlormation gained by debermining the NORM
[ uncestainty requinad)

Certaficate Mo: 113-2-HM42 Page 2 of 11
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Probe ES3DV3
SN: 3252
Calibrated: August 5, 2013
Calibrated for DASY/EASY Systems
IMale: fan-campalible wigh DASY2 system!)
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DASY — Parameters of Probe: ES3DV3 - SN: 3252

Basic Calibration Parameters

|SensorX | SenserY [Sensorz  [Unctk=2) |
Mormd uviTvim)*) | 1.29 | 1.34 | 132 [+108%
DCP{my)® 1024 | 1045 [ 1024 —=

Modulation Calibration Parameters

[wp | communicatian A | o Une
L !__j:l_l_hm Harm | | il dE.-p'h" | l_i!- - ﬂh.-Zb
o | oW X 0.0 ] 110 0.00 +3.3%
¥ |00 oo [10
[ z (oo 00 [10

The reported uncerainty of measwement s stated as the standard uncertainty of
Measurement muliiplied by the cowerage factor k=2, which for 8 normal distribution
Comesponds o & coverage probability of approximately 5%

'ﬁ"lE' uncanainties of Morm X, Y, Z ta not afsct the E*-feld uncertainty inside TEL (see Page § and Page &)

hl:-.lml:fn::l inearzation parameter uncerainty not mequred

Umlmﬁ' |5 datarmingd w=ng the mas deviaion from linear reaponse applying rectangutar distribution
and = expregaad tor the square of he fisd value

Cermifieme Moz 113-2-2042 Pape 4 of 11
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Add: Mo 5T Huayuashiei Road, Hailisn Deircr, Beijing, PDOI9E, Chiss
Fel: + R [O-aT3p4633-10TY Fax: +EA-10-6T3036%7-3 54
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DASY — Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Head Tissue Simulating Media

1 Mkl Pa:lm::rw' ¢°"1;‘::':“’ | CanmvE X i GonvE Y | ConwE Z | Alpha , '::T;
[ mmo 415 [ [ 810 8.10 B0 |027 |1.98
W0 | 415 | o087 618 | 619 | 615|031 179
1750 401 137 |ss8 | ss8 | sss [oa7 [187
1900 | 400 | 140 [ 524 | 524 524|043 [1.82

" Frequency valdity of +100MMz oniy applies for DASY vd.4 and higher (Page 2), else il is resincted o $50MHz. The
uncertanty is tha ASS af ConyF uncertainty at calbrabion frequency and the uncertainky for the indicabed frequency band
] frequency balow 3 GHz, the waddity of 1sue parameters [t and o} can be refaced to +10% d kquid compensatian
formaila & appled 1n measueed S&F values. &t frecuancies annue 3 FHHT, the walidity of tssie ramametems (r and i) is
regincied fe £5%. The uncariBinly is the RSS5 of he ConF uncatesnty Tor indicated tBeges IREUS Paramesans.

Ceriificate Ma:J1 3522042 Prge 2 al 11
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DASY — Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Body Tissue Simulating Media

| Relstive | Conductiv [ ] [Dopth [Unet |
T | ety | rym]?-" ConvF X | ConvF ¥ | ConvFZ  Alpha | T::nr |“:2'

[ mso 552 0.99 614 | 614 | 614|040 166 | +12% |
B0 550 [ 108 811 611 | 611 038 |1Ed | T12%

[ 1750 | s34 1.48 520 | 520 | 520 043 (184 | +12% |
800 | 533 | 1s2 503 502 | 503|048 185 | £12%

¥ Fraquancy walidty af +100MHz crly appiies for DASY vl 4 and higher (Pags 2|, siae & is realriciad 1o £50MHz, The
uncamainly & the RE5 of ComE uncartainty at caliration frequency and e unoartainty for the indicated frequency band
Fay frequancy bekne' 3 GHE. ihe valdly of lissue parametars (¢ and o) can be nalaxed ta £10% if liquid compensation
fomruila & ARpdied 1n messred AR waluea Al fenuencies ahnue 3 GHe the salidity of tiesos paametens (r and ) s
resiricied fo 5% The uncertainty is the RES of the Cor uncortainty for indicated terget liseue paramesans

Certifbeme No: J13-2-2042 Page s of 11

Page 100 of 142



A Mo %2 Hisey
ik 480 105730
L], Tubinis

(TEM-Cell: ifi110 EXX, Waveguide: R22)

i
=
E
5
=
Ll
2
a i
g
)
=
|
g
£

2 8 B - - b bl -
-1 -] L] (-1 - ra [~ = wn
i L 1 i 1 i 1
L]
-

-]
(-]
i

=
en
-

T N T T 4 T ¥ T
1000 1500 2400 2500 000

- =
1 [MHz|
TEM i ! m‘

o
g

Uncertainty of Frequency Response of E-field: 27 5% (k=2)
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Uncertainty of Axial lsotropy Assesament: £0.9% (k=2)
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Uneartainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment

f=900 MHz, WGLS R9(H_convF)  f=1760 MHz, WGLS R22({H_convF)

W AN Am AW 4K § IN 0@ DE AN 1

Uncertainty of Spherical lsotropy Assessmant: +2,8% (K=2)
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DASY - Parameters of Probe: ES3DV3 - SN: 3252

_Other Probe Parametars

No

Sensor Arrangement Triangular
_Cannlclﬂr Angla [7) 138.3
Mechanical Surface Detection Mode enabled
. Optical Surface Detection Mode disable
Probe Overall Length B 33Tmm
-Probu Body Diameter 1lmm
.-Tlp Length B 10mm
. Tip Diameter 4mm
! Probe Tip to Sensor X Calibration Paint 2mm
.-F'n:lba Tip to Sensor Y Calibration Point amm
Probe Tip to Sensor Z Calibration Point 2mm
I Recommended Measuremant Distance from Surface Imm

Ceritficate ™o: 113-2-2042 Page 11 of 11
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Clant CATR-SH Certificate No:  J13-2-2041

Objet

Calioration Procedure| s}

Calipration dale

This calipralion Certificale documents the raceability to nalional slandards, wivch raafze the plhysical units of
measuramentai &), The me ements and the uncertai with confidence probabilty are given on the falkawing
pages and ane part of the cefificate

All calirations have been cenducted in the cosed laboratory faciiify: envirgnment temperaheezzeic and
hornickky< T

Calioration Equipment used (MBTE cnbical for calibration)

Primary Siandands I0# Cal DatedCalibrated by, Cartificate No.) Schaduled Calibration
Poaear beler  NRP2 101818 0%« 13 (TG, Mo A0 3024} dun-14
Power sersar  MRP-ZO1 | 101647 Of=dud=13 (TMC, No A1 3024 Jun-14
Power sersar  WRP-Z81 | 101548 O1-Jud-13 (TG, No JWV1 3-084) Jun-14
Referance i (dBARanuator | BTOS20 12-Dec-12(TMG No 2 12-867) Dec-14
RofeencelidBARenuator | BTO2GT 12-Dac-12[TMC, No_JZ12-36G6) Deac-14
Reference Proba EX3DV4 | &N 3846 20-Dac-12[SPEAG Na.EX3-3846_Dec12) Dec-13
OAE4 SN TTT F-Feb-13 (SPEAG DAE4-TTT_Febi3) Fab 14
Secondary Sandards D # Cal Dae(Calibrated by, Cenficate Noo) Schaduled Calibration
SagralGeneraloMIGITO0A | B20T052805  D1-Jul-13 {TMC, No, JW13-048) Juri-14
Metwork Analyrar EBOTIC | MY48110673  15-Feb-13 (TMC, No JZ13-TET) Fab-14

Calibrafad by

Raviewsad by

Approwed by

Iagued: Algusl 8, 2013
This cabratian cartificate shall not ke reproduced excepd in full withowt witien approval of the laboralony.

Cerificaie Mo 11 53-2-20:4 1 Page 1l 11
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Adt B 82 Hiepen bt Bosd, Haidian Dvstrict, Beijing, 100090, Chins
Tt +RA-10-0TR0SRR1 0000 Fan: +81-| 0-ATR08611-2504
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Glossary:

T5L tissue simuiatng liguid

NORMzy.z sansftivity in free space

CanvF sensiivity in TSL P NORMyz

oCP diade campression paint

CF crest factar (1iduty_cyce) of the RF signal

ABLCD midulation degendant linearization parameters

Podarization @ i rofation around proba axis
Prdarization 8 & rotation around an axis that is in the plane narmal to probe axs (21 measurerment centar),
Bai) & rdansal o p-ll.ll.n‘: ey

Calibration is Parformed According to the Following Standards:

a) IEEE 5td 1525-2003, "IEEE Recommended Practica for Determining the Peak Spabtal-Aweraged
Specific Absorption Rate {SAR) im the Human Head from Wireless Communications Dovices:
Measuremant Technigues”, December 2000

b IEG G2208-1, "Procedure i measure he Specific Absarption Rale (3AR) for hand-hald devices used
In clese praximity 1o the ear (requendcy range of 300MHz o 3GHz)". Februany 2005

Mathods Applied and Interpretation of Paramaters:

& NCREM - Assessed for E-ield polacization B=0 (FR9000MHE in TEM=cell, = 1B00MHZ: waveg uide).
NORMz,y.z are only intermediate vahues, (., the uncartainties of NORM vz does nat effect the
£ -figkl uncariainty insloe THL (sae betow TonvF),

o WNOREMTl pr = NORMY, g 2* frequency_msponse (5ee Frequency Response Chart). This
nearzation is implemenied in DASY4 software warsions later than 4.2, The unceranty of the
fregjuency response i included in the stated uncerainty of ConvF

= DCPypr OCF-are mumerical linearization paramatars assessed baged on the data of power swesp
{no unceranty required). DCP soes not depend on freguency nor media

= PAR: PAR = the Peak to Avarage Ratio that is nat calbrated but determined basad on tha sgnal
characterisfics

»  Ag g Buyr COX 2 VR y 2B C ane numeical lingarizalion parameters assessed based on the
dala of power sweep lor specilic modutation signal. The parameters do not depend an frequency nar
madia, YV is tha maximum calibration range expressed n EMS vollege across the disds.

&« ConvF and Bowndary Effact Parameters: Assessed in flat phantom using E-field (or Temparatune
Transfer Standard for FSEQOMHE) and inside wavegude using analytical field distributions based on
power megsurements for T >3000HE, The Same setugs aré used for assessment of the parametens
applied for boundary compensation (alpha, depthl of which typecal uncertainty valied are given.
Thise paramaters are used (n DASYY software to improve probe aceuraey close 1o the boundary.
The sensitvity in TSL comaspands to WORM:yz* ConvF whereby the uncartainty comesponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allaves extending the validity fromtS0MHZ tot 100MMHZ

s Sphevical gotmpy (30 devislion from satmope) in a finld of low gradients realized using a flat
phamom expaged by 8 palch anlenna.

= Sensor Offsel The sensor ofsel comesponds o the offsel of virual messwemeant center from the
prabe tip (o0 probe axis). Mo tolerance requined

»  Comnecfor Anghe: The angle is assessad using the informatien gamned by datarmining tha NORMx
(it uncertainty requred)

Cerlificate MNo: J13-2-1 1 Page 2 of 11
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Probe EX3DV4

SN: 3754

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

{Male: nan-campatiobe with DAEY2 system!)
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33279 Fac + - 1425 M85 -1 3H
Emumll afiriicurtaann HidgeMorsrrc o e

DASY — Parameters of Probe: EX3DV4 - SN: 3754

Basic Calibration Parameters

— [Sensork [SensorY  SensorZ  Unc(k<2) |

| Mevrmipvipvim)®) | 0.40 JLEE 045 +10.8%

| DCPimYY [ 1040 1040 103.1

Modulation Calibration Parameters

[p Communication | Ia [e | &8 I Twm Une |

| | Dystam Mams | (40 |dBgpv | 40 mi [h=2}

1 | ew [x Joo oo |10 ooo 1080 |:32%

[¥ oo [00 10 115.1
[z [oD 0.0 [10 [ 1157 —

The repored uncerainty of measurement is siated as the standard uncertainty of
Messurement multiplied By the coverage facter k=2, which for a normal distribution
Comesponds 1o 8 coverage probability of approximately 85%.

* The wcertainties of Nom X, ¥, Z do not alfect the EX-fald uncertsinty inside TSL (see Page 5 and Page )
F Numerical linearizabon paramele: uncertanty rnot reguined

£ Uncermirey = determined using the max. davission from linesr response applying reciangular distribution
and is expressed lor the aquare of the Tield value

Certiflente Mo: 113-2-704] Page d of 11
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Tel; #BE= 1062 MHAT-DITS Fao: AE6-ED-62 0673156
E-mall: Iedydemcheomn Hup-wrmemcicoom

DASY — Parameters of Probe: EX3DV4 - SN: 3754

Calibration Parameter Determined in Head Tissue Simulating Media

: [ [ th | Unct.
PR Fw;lm:y‘ cont:u;r:;':” ConvF X | ConvF Y | CanvF Z | Alpha ';'::nl u:zp
2000 | 40D | 140 757 | 757 | 757 |013 | 388 | £12%
2300 W6 17 733 733 733 o (217 | i12% |
[ 2as0 | a2 | 18D 709 700 | 708|018 |202 | t12%
00 | %0 | 186 | 672 | 672 | 672 |014 289 [E12% |

K Frequency walidity of £1008Hz only applies for DASY .4 and higher (Page 2], sbe & & restricted to £30MHzZ. The
uncerainty s the R55 of Comd unoartainty at calioratian frequency and the uncaainty Tor the indiceted frequency Band
" At freguancy below 3 GHe, the validity of fissue pammebers (¢ and @) can be relaxed to £10% if liquid compensation

famula is appled to measured 545 wives. A frequences above 3 GHe. the valdity of issue paramaters (& and o) &
mastrcied to #25%. The uncertandy s the RE5S of tha Comé uneaiainty for indicatad targat bssue paramsiers

Certilicate MNo: J13-2-H41 Page 5 of 11
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DASY — Parameters of Probe: EX3DV4 - SN: 3754

Calibration Parameter Determined in Body Tissue Simulating Media

| F pamag® | Fu:::]::r c“"’:;‘ﬁ:'ﬁ' ConvF X | ConvF ¥ | ComvF Z | Alpha ?::: :-::z;

| 2000 | 833 | 1so 761 [ 781 | 761 047 [287 [+13%
| 24 | 528 1.4 7.20 7.20 730|018 | 206 | T12%

[ 2450 82.7 185 | 666 | 666 666 (047 |32 | +12% |
| 2800 | G525 2.16 [ifeat] | 6.29 829 |04 32 | 12

Frequency validiy of 21 00MBEz anly appies far DASY w4 and Mgher (Fage Z), s il 5 restricled 1o e50MHZ Tha
uncarainty & the RS5 of ConvF uncartainly al calibration frequancy ard the uncertainty for the indicaled frequency band
"al fracuiancy Delow 3 GHE, the validity of tesus paramsters (£ and ) can be relaxed 1o 2109 if iqud companaation
tomnula is Bpplied b messuned SAR vales. A neguencies above 3 Gz, the valdity of tissue parameters (& and aj is
realricled bo £5%. The uncertanty & the RES of the ConvF uncerainty for indicaied farget tssyue parameters

Cemificate oo 11522045 Page al 11
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+ RS-0 HEES =T Fan ® E-18-0 E MG 1-1304
EranilL Eall 2o sa besamis T e T

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

™ I 1 I
104 S S L e e, S

Frequency response (normallzed)

I T T T T T 4 T T T

Q 500 1000 1500 2000 2500 000

r 1 [MHz i
TEM ik -

Uncertaimty of Frequency Response of E-field; £7.5% (k=1)

Cenificas No: J13-2-241 Page 7 o 11
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'..u x." fuasaiaribei Ruadl Habdsan Diris. Seifng, 108191, Chita
T Fee B LE2I0MAI3. 1504
m Hlitpe ez oo

Receiving Pattern (@), 8=0°

E :uII E

=600 MHz, TEM f=1800 MHz, R22

284
T T ¥ T
= a0 - 0 = e w
Aolll"l — .
»— 100MHZ BOOMHE = 1800MHz = — 2500MHz|
Uncertainty of Axial lsotropy Assessment: £0.9% (k=2)
Ceaificie Moo F13-2-2061 Fage 8 of 11
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Adit Mo 32 Humpeanbol oo, Hidian Districi, Beijing, 100181, Clina
T = R 112 W0 132070 Foan: +8A=10-i50 234332504
Cemmat irdeyamai, pom Vs e, ams

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

Input Signal{]

1ot # 1w 10 0w’
SARfmWem ]
W gl L mpanagied b= OO P i

0% & ;}*-I-'-H—-i—-—ln-ﬂ:t_:t'::"'""""—1‘—" L o S
iy !

Errod8]

el
-
4 4 | L 1 14 ! 4 =
e
-
. v T — T y T T T 1
w' g’ 10 '
SAR[mWiom'] :
—®— not compenaaied #— compansabed
Uncertainty of Linearity Assessment: 30.9% (k=2)
Ceificae Mo 1322041 Page#of 11
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Ackd: W A Hesyuenbel Homl Heldes ekl Beijmg. 1001%], Urina
Tk & HE--B2 AT 320 T Fuee: #6102 3HAT3: 1504
L-puail: Infkcvviamoiz. com FHLp W ST LE Dl

Conversion Factor Assessment
f=2000 MHz, WGLS R22(H_convFf f=2450 MHz, WGLS R26(H_convF)

T
s |
T E— i
-1 ' ] ® & M ]
=
v

Zha

1% 48 H& +4 40N O oN & 0% D& 18

Uncertainty of Spherical Isotropy Assessment: £2.8% (Ke2)

Certificae Mo; 11520040 Page 19 of 11
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Aakd: Mg 82§ . H»I Huigtan Distrea, Benmg., 108191, Chisa
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Bl swwew emerie

F-mail: beifis I|

DASY - Parameters of Probe: EX3DV4 - SN: 3754

Other Probe Parameters e
Triangular

I Sensor Arrangement
g_::mmr Angle () o 158
: Ilnrhnnlcnl Surface Detection Mode - enabled 1
Clwpu;al Surface Detection Mode 1 disable .
Pmba Owverall Length 33Tmm
| Probe Body Diametar N 1l:|mm_-
-Tlp Length ] Smm
_'I'ip Diameter 2.5mm
Proba Tip to Sensor X Calibration Point Tmm
_thu Tip to Sensor ¥ Calibration Point l Amm
i-Fl'1\'.\l'..l|;‘_'1'1.|.= to Sensor Z Calibration Point 1tnrn_-|
| Zmm

| Recommended Measurement Distance from Surface

Ceerfificate Ma: 113-2-3041 Page 11 0f 11
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ANNEX H Dipole Calibration Certificate
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Calibration Laboratory of ALY Schumtzeriechar Kailbeiordianst

Schmid & Pannar = Pl ramphomaisin
Engingering AG 3 Sarvizio srizzern o tarmiura

Teughoussiresse 43, S004 Zurich, Switand ped %:-ﬁ_‘\:}rw Ewian Calibeatian Servloe

il

Ancrodited by the Swinn Anemsitalion Sandoe {EAS| Aggreditation Mo, SCS 108

The Swiza Aocreditation Sonvice @ ons of the signaiories 1othe E4

buitil = for Iha recognition of calleution certificates

Cliami.  Auden Cantificatn e DBAEV2-4d092_Jun13

CALIERATION CERTIFICATE |

Cibjent DEISVE - SM; 4002

T [ dauiceda) QA CAL05 v

Calibsior dabe June 17, 2013

i

Calloration Equipman utad (METE ctical for cabibriion]

Calibration procadure for dipele validation kits above 700 MHz

Thiz caoralion certificale documants e lacsatebly o nabionsl standards, which raalize ihe physical unis of massursments (51,
Tha maghurements snd the uncemain s sih conlidenc erizlElly s gven on the olowing pages and e e of ta cartlicate,

&l calioratnrs ey been corduned in the oo y sty # 22 x 3PC il husichity < 1%

B bazrk, Bembyrer HIP BTE3E LISITamIsas B8 1E-Cet-01 | house check Cicl-12]

Hame Furrtion
Cantrated by denon Bt Lahgrainsy Technisan
o
| Meproed b Mo Poloe Tashnical Wampger

This calibraion: carfizine shafl ndt be repsoduced meoeot in fl winoit willes e of the lsboraiory

| Primiary Stasiclars lips il Dt 5 b ) Ecraduad Cal

| Pomed matar EFl-S43a, GEITISITIE b 132 (Mo, 317028 Cot-t3

Pomser sensar HP 24514 UsarzazTo O -Wzw 12 (Mo 21 7-01 Sal Oet-13
Flstwrenne 20 0 Alignusior | B SOSE (20| Oe-dpe-13 [ho, 29701 735 Apr-14

Typi-M mosmite cmiisaton | Ere: 078 ¢ HE3ET Ca-Apr-133 R, 20700739 A

Ralmsenod: Probs EES0W oL <] 28-Dec- 17 (Mo ES3-3M5_Deet) Dec-13

(it BN EN B5-Hpe-13 Mo, DIRES-600_ApriF] A4

Egoundary Siardans | it Ghiack Dute (ke fetisal Scheduled Chick
Froroar sarecd HP B481 4 WA IEENT 180002 [ heuse ok Oel-11) In housa cheak: Dot-13
A genornitor RAE SMT-0S 100005 H-Aug-83 (i house cheok O 1) In houss chect; On-13

I hoiiga chia: Det-17

Sgnalisa
5 A
2l

e

ﬁ-':fﬁ- .-'t-:; [ f—r-}_ =

By Jure 17, 2003

-

Cailicans Mo: DEEVE-4d082_lunis Fags 1ol 8
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Calibration Laboratory of S0
Sohmid & Partnar S
Enginasring AG - .
Taughmsstrarsn 43, 804 Zurich, Switzermes “»;ﬁﬁ'ﬂ;&'
LLE=

Aereditmd by 1he Swiss Aocredialion Servica {S43)
ez Ewvin Accraditation Service b one of the signatseies 1o the EA
Multilpseral Agreament for the meeegnition of calibraiicn cortilcates

Glossary:

TEL tissuse simulating liquid

ConvF sansitivity in TSL / NORM x,y,z
M not applicable or not measured

Calibration is Performed According to the Following Standards:

No. 2013SR0200

Schwaisarincher Kabibrierdienst
Servioe sutiss ddlalennags
Servizio seizzero di tarwiun
Swinn Cabbrpticon Servipe

Bzoredmation M SCS 108

&) |EEE 5id 1528-2003, "IEEE Recommended Practica for Determining the Peak Spatial-
Averaged Specific Absonption Rate (SAR) in the Human Head from Wireless
Communicaticns Devices: Measurement Techniques”, Decamber 2003

b} |EC 62208-1, "Procedure 1o measure the Specific Absorption Rate (SAR) for hand-heid
devices used in close proximity fo the ear (frequency range of 300 MHz 1o 3 GHz)",
February 2005

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

Additional Documentation:

d] DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

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

*  Antenna Parameters willt T5L: The dipole is mounted with the spacer fo position s faed
point exactly balow the canter marking of the flat phantom section, with the arms arented
paralle o the body axis.

»  Feed Foinl impedance and Astum Loss: These parameters ane measured with the dipole
positicnad under tha liquid filled phartom, The impedance stated iz fransformed from the
measurement at the SMA connecior 1o the leed point. The Relurn Loss ensures low
reflacted power. Mo uncertainty required.

= Elecincal Delay: One-way delay between the SMA connecior and the antenna feed paoint.
Mo uncertsinty required.
54R measured: SAR measured at the stated antenna Inpul power,

» AR normalized: SAR as measured, normalized 1o an Input power of 1 W at the antenna
connector.

« SAR for nominal TSL paramatars: The measured TSL paramatars are used to calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncamainty of Mmeasurameant
multiplied by the coverage faclor k=2, which for a normal distribution corresponds to 8 coverage

prabability of approximately 05%.

Carificate No: DE35Y2-44082_Muni3 Page 2 ol &
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Measurement Conditions
DASY system conliguration. as [ar as nal givan on paga 1 o
DASY Veraian DASYE VS2ET
Exirapolation ddvancad Extragelation
Phamtom Madular Flal Phaniom
Distance Dipale Carter - TSL 15 mm wilh Spacer
Zavaim Scan Resolution di, dy, dz =5 mm
Frequency B35 MHz + 1 MHz
Head TSL parameters
The ollowing parametans and calculations wens spied.
Temperature Paren ity Conductivity
Mominal Head TSL paramaters e R o] d15 LU0 mhodm
Mzasured Hand TSL paramebers {220 205 C 405 = 6% D94 e = & %
Haad TSL temperature change during isst o 0L = . [
SAR result with Head TSL
SR averaged ower 1 em” (1 g) of Hasd TSL Cndition
SR measured 250 i Inpanl poraser 247 Wikg

AR tar noming] Hesd TSL paramebers

rearmalized o 1W

B.51 Wikg = 17.0 % (k=2)

588 avaraged over 10 em® [10 g) of Head TSL

cordfan |

SAR maeasured

50 A inpal power

1.58 Wikg

rarmalized o 1W

E.18 Wikg & 18,5 % (k=2)

SR for nomingl Head TSL paramatens

Body TSL parameters
Th falorwing paramebers and calcilations were applisd.
Temperatura Parmdiiivity Canductviy
Naminal Bedy TSL parameters 200 G65.2 Q.57 mh'm
Measured Body TSL parameters | [E20+02)°C BlG+E% 0,98 mhvm = 6 %
Body TSL temparalune change during test [ =0.5°C — -
SAR result with Body TSL
AR averaged over 1 em” {1 g) of Body TSL Comdition
4R measired 250 W npl povear 237 Wi

SAR far nomiral Body TSL paramaiers

normaiized to 1W

527 Wilkg = 17.0 % (k=2)

SAR avaraged over 10 em® (10 gj of Body TSL condtion

SAR measured 260 W INpUE povwar 1.86 Wilig

SR for naminal Body TSL parametars nermalized 1o 1W B4 Wik = 16,5 % (k=2)
Carilicabs Mo: DEXSVI-ad0682_Juni3 Page 3ol 8
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Appendix
Antenna Parameters with Head TSL

i Impadandca, ransfamed (o feed point

SE40-11 0

| FA&tum Loss

-3ade

Antenna Parameters with Body TSL

Impedance, Iransfiomed 1o feed paint

478031 j

Fehsm Loss -28.5dB
General Antenna Parameters and Design
| Elactrical Deday {ors dinscion) | 1.2885 ns

Aftar lang tanm uee with 100W radiated poveer, anly a slight warming ol 1he dipele near ths feedpoint can be measyrad

The digale is mavde of standard saminigid coaxial

cable. Tha gantar conductor of the feeding line is direcily connscied o the

sacond arm of ihe dipols. The artenna is therefore shom-cimuited Tor DC-signals, On sorme of the dipoles, small and caps

are added o tha dpals arma in crder b imgrave
“Megzurerment Condilions” paregraph, The SAR
Rcoording 00 1he Standard.

matching when kaded acconding o the podilion &5 axplained in the
dala ane not affected by this change, The aserall dipola kbngh is alil

Mo axcessive foree must ba applied io the dipole ams, becausa thay might band o (he sakdansd cormections near the

leesdpoint may be damagad.

Additional EUT Data

Kanufacturad by

SPEAG

Kanufacivred on

Sapbambes 15, 2009

CorpSicale Moo DAISV2-440682 _Junid

Papge 4 of 8
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DASYS Validation Report for Head TSL

Diae; 13.06.2013
Test Laboratory: Industry Cansda - Certification & Engineering Burean
DUT: Dipobe 835 MHz; Type: DEISVZ; Serial; DEISVE - SN; ddin2

Communication Systesn: UID 0 - OW ; Frequency: B35 MHz

Medium parameters used: f = 835 MHz; o= 094 S/m; & = 40.5; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETECANST C83,19-2007)

DASYS52 Configuration:

*  Probe: ES3DWVS - SN3205: ConvB{e05, 6,05, 6,05); Calibeated: 28.12.2012-

+  Sensor-Burface: Imm (Mechanical Surface Detection)
#  Electronics: DAEA Snb01; Calibnved: 25.04,2003
s Phantom: Flat Phamtom 490 Type: QDOOOPA9AA; Sedal: 100]

¢« DASYSZS2ET(1I3TE SEMCAD X 146 10(T164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube :
Sensurement grid: dx=3miw, dy=5mm, dz=5mm

Reference Value = 56,874 Wm; Power Diift = 0,03 4B

Peak SAR (extrapolated) = 3.75 Wikg

SAR( g) = 247 Wikp; SAR(ID g) = 159 Wikg

Maximum value of SAR {measured) = 249 Wiks

0 dB = 2,89 Wikg = 4.61 dBEW/kg

Camficala Mo: DEISV2-4d082_Jun13 Pape 5ol 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Dhgte; 17062003
Test Laboratory: SPEAG, Zurich, Swizerdand
DPUT: Dipole 335 MHz; Tvpe: DE3SYE: Serial: DEISY2 - SN: 4d092
Communication System: UID 0 - CW ; Frequency: 835 MHz
Medium parameters used: = §35 MHz: o = 0.99 S/m; & = 53.6; p = 1000 kg/m”

Phandom section: Flat Section
Mewsurement Standard: DASY 5 (IEEEAECYANST O83.19-2007)

DAEYS2 Configuration:
= Probe: ES3DVE - SN3205; ConvFib.03, .04, 6.04); Calibraied: 2812 2012
#  Sensor-Surface: 3mm {Mechanical Surfuce Detection)
= Electromics: [AEA Snf0); Calibrated: 25.04,201 3
*  Phantom: Flat Phantom 4.90; Type: QDOOOP49AMA: Serial; 100
o DASYS2 528 11537 SEMCAD X 146 1007164}

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (TxTx7HCube 0:
Measurement grd: dx=5mm, dy=3mm, dz=5mm

REcferemoe Value = 34,483 Vim; Power Dft = 004 dB

Peak SAR {extrapolated) = 3,47 Wikg

SARL g = 237 Wikg: SAR(I0 g) = 1.56 Wikp

Mazimum value of SAR (measured) = 2,76 Wiks

dfl
1}

=300
-6.00
-8.00
-12.00

“15.00

0dB =276 Wikg = 4.41 UEWkg

Catilicabe Mo: DECEY2-3d0EE_Jun13 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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m Mo 52 Huayanbe Fioad, Hadiss Distries, Bang, 100161, Ghing ﬁ‘ CNAS Eriuz
Tal +3F-10-63304833.2079  Fax +B8-10-6234E13-2604
E-mail npamone oom HID e ETICRS D

CATR-SH Cartificate No: J13-2-203%

Calivrahion Procedurels)

Ciaibeation date: duly 12, 2003

This calioration Cenficate decumants the traceabilily o naboral standarss, which realze the physcal
units of measwemants{S. Tha messurements and e uncerisnties with confidenca probapilty are
given on the fofiowing pages and are part of the: cerificate.

Al calibeations hawe been canducted In the closed laboratary Taciily. eavironmant emperalure22ey T
arvd ity <7 0%,

Calibration Equipmeant wsad (MATE critical far calibration)

Frimary Ssandards I0#  Cal DateiCalibrated by, Certificats No, | Sehedulad Calipration
Powes Meter  NRVD 02063 11-82p-12 (TMG, Mo, JZ12-443) Sep-11
Power sensor NRV-Z5 100655 11-Zep-12 (TMC, Mo, JE212-443) Sep-13
Aaference Prabe EX3DVA SN 3646 20- Dec-12 {SPEAG, No.EX3-3848 Decl?) Dec-13
DAE4 SNTTT 22-Feb-13 [SPEAG, DAES-TIT_Feb13) Fab -14
Signal Generator  ES438C | MY4B070333  13-how-12 (TMIC, No.JZ12-384) Maw-13
Meatwork Analyzer EA3ER MY&3021135  15-0ci-12 (TMC, No.JZ13-278) Oet13

Name qumﬂ Signatire

R : . ' — i ! o

e B ———

Approved by ko el &

XLl Dapty Dirctor o e isborsory % _

issued July 28 2013
Thits calipration cerificats shall rot be feproduced axcept = full withoul wilten spproval of the laboratony

Coanficate Ng; J13-2-2035 Page 1 of 8
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Add No.52 Mayuanbel Road, Hadian Distnet, Bejing, 100151, China
Tal: +85-10.52204533. 2079 Fac -+ 0-52 300EEX)-2504

E-Mal NfHGemene oom Hiigs oo st b v
Glossary:
T5L tisswe simulating liquid
ConvF sensitivity in TEL  NORM,yz
M niod applicahle or mot measimed

Calibration is Performed According to the Following Standards:

@) IEEE Sid 1528-2003, “IEEE Recommended Practice for Detarmining the Peak
Snatial-Awpraged Speifin Ahsnoplinon Rate (SAR) in the Human Head fram YWireleas
Communications Devices: Measurement Technigues®, December 2003

b) IEC 522081, “Procedure to measure the Specific Absorption Rate {SAR) For hand-held
devices used in close proximity to the ear (frequency range of J00MHz to 3GHz)",
February 2005

r) KNAARSARY, SAR Merasurement Requirements for 100 MHz 10§ GHz

Additional Documentation:
d) DASY4S Systerm Handbook

Methods Applied and Interpretation of Parameters:

o Measuremen! Condiions Further details are available from the Validation Repor at the
end of the cerificate, All figures stated in the certificate are valid at the fregquensy
indicated.

e Anfenna Parameters with TSL The dipole is mounled with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms
ariented parallel to the body axis.

=« Feed Poinf dmpedance and Relurn Loss: These paramelers are measured with the
dipolke positioned under the liguid filed phantom, The impedance stated is transformad
from the measurement at the SMA connector to the feed point. The Return Loss
ensures low reflected power. Mo uncerainty requined.

s Electrical Delay: One-way defay between the SMA connector and the antenna feed
poinl. Mo uncerainty requined.

» 5AR measured: SAR measured at the stated antenna inpul power

s SAR normalized. SAR as measured, normalized bo an input power of 1W al the antenna
canneclor,

» SAR for nominal TSL parameters: The measurad TSL parameters are used o calculate
the nominal SAR result

The repored unceranty of measurement is stated as the standard uncertainty of
Measurement multiplied by the cowerage factor k=2. which for a nomal distibution
Corrasponds to a coverage probabilty of appraamately 85%.

Cerlificate Moo J13-2-2035 Fagezofa

Page 126 of 142

. 2013SR0200



East China Institute of Telecommunications No. 2013SR0200

M e

Agdd: Mo 52 Huayuanbe: Road, Maidan Dsinct, Beigng, 100001, Ching
Tat +8E-10-E2308530- 2078 Fao: +85: 10-HB2 3040332504

E-mak: Intadpemcte.oom HIEE e ST 00 SO
Measurement Conditions
DMLEY system configuration, as far as not gven on page 1
DASY Meradan OASYER SLATAT
Extrapalation Advanosd Extrapataiion
Phantom Twen Pranbom
Distance Dipole Center - TSL 10mm with Spacar
Ineen Rean Resalution dx iy de = 5 mm
Fregquancy 1900 MHE £ 1 MHz
Head TSL parametars
The folowing paramsters and caltulalions weie apiied
Temperaturs Pormittivity Conductvity
llnrrdmllindeLplmr‘ 20°C 00 1 .40 mhoim
L Hﬁdm flisrs (#201202) "G ELEEE 137 mhoim £ B %
Head TEL iemparaiure changs during st <5 "L | =t i

SAR result with Head TSL

SAR avoraged over | o' (1 gl of Head TSL Candmon

EAH measured 250 m\ inpud power 1I'.'I'ﬁrnl'|ll'n

SAR for nominal I-ldeSL parameian normabzed o 1V -lt.?-n;;l' ;n.: 20, E % (=2

E.nl._R averaged over 10 u.r-r- I-'II:Igh:I'H.I.HTE _ Condmon

SAR maatanad 250 W g poeer S5ZmW g

SAR Tor rcemingl Haad TEL parsmatans noemakized 1o 1W 222 mW I £ 20.4 % (k=2
Body TSL parameters

T Inllowing parameters and calculalions wer Applsd .
Temperahare Permittivity Comnductivity

-llbmlrllIBHi'T!Ly-lrlm; B 220°C 533 1.52 mhoim

- o Bl TS | b F20:02"C S0B16E % 1,50 mhalm + 8 %

Body TSL temperature change during test <05 *C —
SAR result with Bady TSL

SAR avaraged over 1 e’ (1 g of Body TEL Cordtion

SAR measeed 280 eV inpu DT IDSmi g

3AR for nomingl Bady TSL parametamns nommalized to TW 414 mW lg £ 308 % (k=20

SAR averaged aver 10 i’ {M0.g) of Body TSL Condition

HAR marsraid 2500 IV IRt per 5ETmW g

SAR for nominal Body TSL paramesans nonTaEiined o 1w 22.7 mi¥ /g £ 20.4 % (=2)
Cedificate Mo J13-2-2035 Pege ol 8
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Appandix

Antenna Parameters with Head TSL

| Vngsietanca: ranstommed b fand point 1 800, THH

| Ratum Loss - M6 EBdE

Antenna Parameters with Body |50

Impedance. ransiomred b feed point A5 A0 3 400

Relum Less - 34 3B

Afes long term use wilh 100W radialed powar, only & slghd warming of the dipole nesr the feedpoint can
b measurad

The digale is made of standard semingid coasdal sable. The senbar Sanductor af tha faeding lina |s
girectly cannected 1o the second arm of the dipoie, The andenna is theredore shari-circuiled for
DC-angnals. On same of 1he dipokes, small and caps are added b the dipole arms in orear o imareve
matzhing when leaded according o the pesiion as explaned in the “Measuremant Condibons™
paragraph. The SAR Sata s rat afscted by this shange. Tha ovarall discle length = etill accarding b
e Slandasd.

Mo gacessive force must be appled bo the dpole arms, becauss they might bend of the sokderad
conrechions near the fesdaomt may ba damaged

Additional EUT Data
[ Manutschued by EPEAG
Mafitachrad Gi | Al 14, 21D
Cartificate Moo J13-2-2035 Page < ofn
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Hedet Mo B2 Husyuankel Road, Haian Dasrct, Bejing. 100191, Chira
Bol: +B5-10-6Z304E33-30T8 Fax +BE- 1052308533200
E-man: snfCygemane com iy P it e

DASYS Validation Report for Head TSL Dabe: 12.07.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipode 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d134
Cmminicatinn System: OW Frequency® 1800 MH7
ME:_ir?m parameters used: f = 1900 MHz; o = 1.385 mho/m; &r = 38.578; p = 1000
kg
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/NEC/ANSI CE3.18-2007)
DAEYS Configuration

Probe; EX30VA - SN3846; ConvF{8.01,8.01,8.01); Callbrated-20,12 2012
Sensor-Surface; dmm (Mechanical Surface Detection)

Electronics: DAE4 EaTTT, Calibrated: 2222013

Phantom: Flat Phantem, Type: QDO0DP40CE;

Measurement SW. DASYSZ 528.7(1137). SEMCAD X Version 14810
(7184}

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(TuTuTWC ube 0: Moosuromant grid: du—Emm, dy=Emm, dz=Emm
Reference Valwe = 82,228 \Wm; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 18.8 Wikg

SAR(1 g) = 10.6 Wikg; SAR(10 g) = 5.52 Wikg

Manimum value of SAR (measured) = 12,0 Wikg

db

= 0

-20.45

-3d.00

13.63

27,26

0dB = 12.3 Wikg = 1087 dBWikg

Certificate Mo. J13-2-2035 Page sof B
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Impedance Measurement Plot for Head TSL
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E-mait |niniesi i, cor HITRL S SN s, Gom

DASYS Validation Report for Body TSL Date: 1207 2043
Test Laboratory: TMC, Beijing. China
DUT: Dipole 1900 MHz; Type: DM900V2: Serial: D1A0OVY « SN 50134
Communicatien System: OW, Frequency: 1800 MHz;
Medinm paramel?rg used: f = 1800 MHz; o = 1.502 mho/m; er = 50.7B7; g = 1000
kg/m
Fhantom section: Fiat Phantom
Maaguranmant Standard; DASYS (IEEEIEC/ANS| CB3.19.2007)
DASYE Configuration
+  Probe; EX30VY - SN3B46; ConvF{T .37 7.37.7.37) ; Calibrabed;20,12.2012
«  Sensor-Surface; 4mm (Mechanical Surface Detection)
+ Electronics: DAE4 SaT7T, Callbrated: 22/2/2013
+  Phantom: Flat Phantem, Type: QDOOOFP40CE
+  Measurement W DASYSZ 52.8.7(1137) SEMCAD X Version 14610
(T184)

Mipnla Galinratinn for Body TissusPin=250mW, d=10mmiZoam Scan
{TeTuTCube 0: Measurement gnd: de=5mm. dy=5mm. dz=5Smm
Referance \alue = 74485 V/m; Power Drift = -0.01 dB8

Peak SAR (extrapolated) = 169.8 Wikg

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

Maximum valee of SAR (measured) = 12.3 WWg

1]
o

-
15.45
EIRT
I0.E%
<0850
0dB =124 Whg = 1005 dJBWkg
Cerbficete Mo’ J13-2-2035 Page 7 of B
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Impedance Measuremant Plot for Body TSL
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Clignt CATR-SH

Chject C2450V2 - BM: 858
Calibration Procedureas) m‘lﬂ

Calibration procedure lor diggle validatan his
Calibration date: July 13, 2013

This calibration Certficate docurmnents the traceability to national standards, which realize the physical i
Liniks of H'EE'E[I&MEMI:BH The messurements and the uncensinbies with confidence probabllity are
grven an the folowing pages and are part of the cartificate

ANl calbrations have been conducted in the closed |abaratony faclity: environmenl lemperalunede2 ey T

and humidry=T0%
Cafbration Equiprment usad (M&TE critical for calibration)
Frimary Siandacds 10w Cal Date{Calibrated by, Cerificabe ko ) Sohadubad Calibealion
. Power Mater NRVD 1020483 11-Bap-12 (TMC., Ma.JZ12-443) Sep-13
Power sansor  NAV-ZS 100585 11-Bap-12 (TMG, Mo, J212-443) ' Gep-13
Ralerence Probe EX3DWVE | SN 3848 20- Dec-12 (BPEAG No EX3-3846_Dect?) Dec13
OAES BMNTITT 22-Feb-13 (SPEAG DAES-TTT_Febl13) Feb -14
Sxgnal Generator  E4438C | MY4R0TOO03  13-Mov-12 (TG, Mo J212-354) Now-13
Metware Analyzer ERIGZE | MY43021136  18-0cl-12 (TMC, No JZ13-278) Od-13
Mama Function Si_gni_u_rlr
Callbratad by: o Jing SAR Tkt Eriaeat M
Radewsd by ai m MMM = p—
i = J
A prproved by i T
Hosa L Deputy Directar of the laboratery %
Issued: Juty 26, 2013
This caibration cetilicale shall ot be reprodiscad excapt in full without written scprovad of tha laboratory.

Cenficate Mo J13-2-2038 Page 1 af 8
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Addd: M52 Huayuanbai Read, Haidian Datniel, Beijing. 100157, Chirs
Tl #&5-1(-GZIMEE- 2078 Fax: +8 1 (-EE3040E33- 2504

E-mail infofemoite.com Hip P M, GO
Glossary:
TEL tisawe simulating liquid
ConvF sensitivity in TSL/ NORMx y.z
MiA 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
Communicabons Devices: Measuremeant Technigues®, December 2003

by IEC 622091, “Procedure to measure the Specific Absarption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz 1o 3GHz)",
Fabruary 2005

c) KDBEG5E54, SAR Measurement Requirements for 100 MHz to & GHz

Additional Decumentation:
d) DASY 45 System Handbook

Methods Applied and Interpretation of Parameters:

+  Measurement Conditions: Further details are available from the Validation Report at the
and of the certificate. &l figures siated in the certificate ame valid at the requency
indscated.

+  Armlenna Parameters with TSL The dipale is moumned with the spacer to position its feed
point exactly below the center marking of the flat phantom saction, with the ams
orented parallel to the: body axis.

+  Feed Poinf impedance and Return Loss: These paramaters. ane measured with the
dipole posthanad under the liquid filled phantorn, The mpedance stated is transformed
from tha measurament at the SMA connector 1o the feed point. The Return Loss
ensures low reflacted power, No uncertainty required.

»  Electrical Delay: One-way delay betwesn the SMA connector and the antenna feed
point. No uncestainty requirad.

»  SAR measured: SAR measured at the siated antenna inpul power

«  5AR normalized: SAR as measured, nomalized o an input power of 1W at the antanna
connector.

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

The reported wncerainty of measurement is stated as the siandard uncerainty of
Measurement multiplied by the coverage factor k=2, which for 8 nommal distribution |
Corresponds 1o a coverage probability of approximately 95%

Cerdificate No: J13-2-2038 Page 2 of 8
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TMO e

Add Mo 52 Muayuranbed Foad, Fadian Dising, Bejing. 100191, Chirns
Tal: #55-10-62 363 3-307% Fan: +856-10-62308533-2 50
E-muil Inkefjemcie com Hitp . e mcie.com

Measurement Conditions

DASY sysiem configuralion, as far & fol given on page 1.

DASY Varaian DASYSE2 S2AT 13T
Extrapolation Advanced Exiragalation |
Phadibai Twinr Phantom
DBistance Dipols Center - TSL 10 mm with Spacer
Zoom Sean Resclution de, dy dz = 5mm
Erequency 2450 Mz + 1 MHz |
Head TSL paramaters
The foliowing p 5 and caloulations wane applied
Temparature Pormittivity Conductivity
Momning] Haad TSL paramaters 220°C 33 1.80 minaim
-i‘HHLHIdHEIHTSLPIﬂm 122002, %C ITEXEH 1.78 mho'm & 6 5%
Haad TAL temperatiar chanpe during best <05 'C —_ —_
SAR result with Head TSL
SAR averaged over 1 om {9 gj of Head TSL Condion
AR measured 250 mW input pawar 124 mdig
SAR for nominal Haad TSL parameban normadized b TW 48,5 mii iy £ 20,3 % (k=1)
BAR avarsgad avar 10 om (10 g of Hiad TSL | Condtcn
SAR maasurad 250 MW gl peraes ST mW g
-é,ﬁjﬂ;;:;rmmmu}mau‘-:[EL parameters normalized to 1W 23,0 mW /g = 20.4 % (k=2)

Body TSL parameters

The faliowing parametars and calculations weng appbed

Temporatura Permittivity Conductivity
Pﬁnrdnllﬂmy_T_ﬂ_l."p_-l_r!_r_llnE_n 220G 527 1. 85 mihon
Mezsured Body TSL paremeters N (Z20:02°C 51916% 1.83 mho/m £ 6 %
LH-:-G)' TOL temparatire change during et <.5°C o - i
5AR result with Body TSL
SR averaged cver 1 1 (1 g) af Bocy TSL Canditian
m o - Z50 MWW Input poswar 11.9mW g
SAR for nominal Body TSL parsmalers nomakzed 1o 1W -ll'.'."m'l'l;;gj:m uﬁ:p
SAR aviraged ovar 10 cm (10 gh af Bady TSL Conditian
SAR MF?EUW_ 250 mAW inpul power S.55mWig
SAR for nominal Body TEL parameders normalized ta W 22,2 /g £ 20.4 % [k=Z]
Carlificate Mo: J13-2-2038 Paga sof&
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‘ CALIBRATION LABORATOSY
Add: Blo 52 Huayuanbe: Boad, Haldan Dissnct, Beijing, 100451, China
Tai: +B6-10-62304833-2070 Fiax: +A8-10-82 3048332504

E-mai: Infogemcits com Hilp: v smclin.com
Appendix

Antenna Parametars with Head TSL

Impedanca, transformed 1o faed pokl 54 00e4 5060
| Fetuen Loss -24048

Antenna Parameters with Body TSL

| impedance, fransiormed %o fend porm

50,80+ 5 BEQ
| Ratum Leas - 24 BdB

After long lenm wse with 100 radisted power, anly a slight wamming of the dipale near the feadpoint can
b measurad,

The dipole is made of standard semirigd coaxial cabde. The cenler conductar of the feeding line =
directly connected to the second arm of the dipoie. The antanna & therefors shorl-circuiled far
DC-signats. On some of the dipoles, small end caps are added to the dipole arms in order o improve
matching when loaded acconding lo the pesition as explained in the "Measwramant Conddions”
paragraph. The SAR data are nof alfected by this change. The averall dipoée length is still according bo
fhe Standard

Mo excessive foron must be applied to the dipole arms. becauss thay might bend or the saldered
conneclions near the fesdpoint may be damaged

Additional EUT Data

Marutachred by SPEAG
Marufachued an Agiil 23, 2090
Cerfificate Mo J13-2-2038 Fage aafa
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I M-_ CALIBRATION LABORATORY

A Nix 52 Husayuanksi Road, Haidian Distic), Beijing. 100191, China
Tel: +@6- 1 (-G E53-2070 Fanc +85. 0823005532604

E-madl idofDemecita com

a0 Ll il

DASYS Validation Report for Head TSL Dabe: 1307 2013
Test Laboratory; TMC, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450W2; Serial: D2450W2 - SN: 858
Communlcation System: CW, Freguency: 2450 MHz
Médlii.lu'l padamelers used. [ — 2400 MHz, o - 1.777 mhodm, & - 37.01, p - 1000
kgim
Phaniom section: Flat Section
Measuremenl Standard: DASYS (IEEENEC/ANSI CE3.19-2007)
DASYS Configuration;

Probe: EX30W4 - SN3846; ConvF(7.13,7.13,7.13): Calibrated: 20,12 2012
Sensor-Surface; 4mm (Mechanical Surface Detection)

Electranics: DAES Sa777. Calibeated: 22/2/2013

Phantom: Flat Phantom; Type: QDOGOIP40CC,

Measurement SV LASTSS S2H (1137, SEMUAL X Version 146510
(7154}

Dipoke Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(TxTx7PCube 0: Measuramant grid: ds=5mm, dy=5mm, dz=5mm
Referance Value = B2 827 Wim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 36.0 Wikg

SAR(1 gl = 12.4 Wikg: SAR({10 g) = 5.76 Wikg

Maximum value of SAR (measured) = 14.2 Wikg

13,62

-34.04

0dB = 14 4 Wikg = 11.57 dBWikg
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Impedance Measuremeant Plot for Head TSL
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DASYS Validation Report for Body TSL Dale: 11.07.2013

Test Laboratory: TMC, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450¥2; Serial: D2450V2 - SN: 858
Lommunication System: G, Frequancy: 2450 MHz,
Medium paramefl.n:_:rs used: f = 2450 MHz; o = 1.927 mho/m; er = 51.858; p = 1000
kgim
Phantom section; Flat Fhantom
Measurement Standard: DASYS (IEEEAEC/ANS] C&3.18-2007)
DASYS Configuration:
*  Probe: EX30VY - SM3B46; ConvF (7 7.7) ; Calibrated:20,12.2012
*  SBensor-Surface: 4mm (Mechanical Surface Detection)
*  Electronics: DAE4 SnTT7, Calibrated; 22022013
* Phantom: Flat Phantom; Type: QDOOOP40CC
+  Measurement SW: DASYS2 52871137y SEMCAD X Version 14.5.10
(F164)

Dipale Calibration for Body Tissue/Pin=250mW, d=10mm/Zoom Scan
(Tx7xT{Cube 0: M=asurament gnd; dx=5mm, dy=5mm, dz=5mm
Referance Valse = 83,485 Wim, Power Orift = -0.01 dB

Peak SAR {extrapolated) = 24 1 Wikg

SAR(1 g} = 11.9 Wikg; SAR(10 g) = 5.55 Wikg

Maximum value of SAR (measured) = 13.7 Wikg

- T

=

fi.47

12,83

19.26

th.ET

-3e0n

0dB =136 Whkg = 11.32 dBWikg
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Impedance Measurement Plot for Body TSL
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Acteplable Conditions for SAR Measurements Using Probes and Dipobes
Calihrated ander the SPEAG-TMC Dual-Logo Calibration Program to
Support FOU Equipment Certification

The neceptable conditions for SAR measurements using probes, dipoles and DAEs
cilibrated by TMC § Tefecommmurmicmtion Mefralogy Cemler of WITT o Sedfog, Ol
ander the Dual-Logo Calibration Certificate program and guality assumnce {A)
proiceeks established between SPEAG (Schwmiad & Povtaer Enpimeering A0, Kwitzeriand
] THAC, L auppnnd FOO LS Feaferan Clremmaraandiems ©oomeisain | eyugnenl

certification are defined and described im the following.

It The agreemvent estnblished between SPFEAG and TMC is anly applicable to
calibration services performed by TMC whene its clienis (companies asd divisions of
euch companiac) are headguariered in the Gresier Chinn Begion, inglading Taiwan
ard Honp Kong. This agreement i3 subject o remewal ot the end of each calendar
wear between SPEAG and THWC. TWC shall infoom the FCC of any changes ar early
termination to the agrezment

Umnly a subset of the calibratiaon services specified in the SPEAG-TMC agreemend,
while i remains valil, are applicable i SAR measirements perfrrmed using such
cquipment for supposting FOU equipment certifieation. These are ientilied in the
follawing.

n) Calibration of dosimetric (SAR) probes EX3DVa, ETIDVE and ES3DV 8.

i} Free-space E-field and H-fiekl probes, including those used for HAC (hearing,
aid compatibility) evaluation, tempermture probes, other probes o equipment
ol identifsed in this document, when calibrated by TMC, are excluded and
canmot be ussd for measurements to suppont FCC equipment centification
Signal specific and bundled probe calibratzons based on PMR {probe
madulalion response) chamcteristics are handled according 1o the
reqairements of KIVB Ba3664; that i, “Lnnl standardized procedures arc
availabli to make such determination, the applicabtlity of a signnal specific
probe calibration for testing specific wirehess modes and technologics is
determimed on @ case-by-case basis throagh KDB inguirtes, includmg SAR
system verification requirements,”
by Calibration of SAR sysiem validation dipeles. excluding HAC dipales.

o) Calibration of data acquisition electronies DAEZ Vs, DAE4Yx and DAEnsyYx

dy For FOC equipment certification purpeses, the frequency range of SAR probe and
dHpobe calibrations is limited to TO0 MHz - & GHzand provided it is supported by
the equipment identified in the TMC QA protocol (3 separsie attachment 1o this
docurmenth

e) The sdentical sysiem and squipmeni setup, measiremend c|,1rr1'|l_l.-\.|rn|i|_'.n=,_

hardware, evaluation algorithens, calibration and QA protocols, ineluding the

format of calibrutiom certificates and reports used by SPEAG shall be npnfiud by

™IC

Thi calibrited dvems are anly applicable o SPEAG DASY 4 ond TIASY 3 or

higher version systems,

P
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hms in 100k

3} The SPEAG-TMC agreement includes specific prowcels identified in the following
B emauri the quality of calibratson services provided by TMC onder this SPEAG-
TMWC Dhual=Loge calibrtion agresment are equivabent 1o the calibration servicss
provided by SPEALG, TWU shall, wpon request. provide copees of documentalion Lo
the FCC in subsiantiste program implementation
a1 The I||r¢r-|:||.h:|:|h-r_~ Calibration Evaluation {ILCE) stated s the TMO DA

pristizcol shall be performed between SPEAG and TRMC ot least once every 12

manths, The ILCE acceptance criteria defined in the TMC QA pratocol shall be

satisfied for che TRAC, SFEAG and FOC agreemems o remalkn valld

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

calibrations performed by TMC. Wriiten confirmalion from SPEAG is reguined

far TMWIC 1o ssue colibration certificates under the SPEAG-TMC Dunl-Logn
calibrution program. Cuarnerly reporis for all calibrations performed by TMC
under the progrem ore ol iasued by EPEACG

The calibrution equipment and messurement svstem used by TMC shall be

virrifed before each calibralivn service sccording to the specific reference SAR

prabes, dipoles, ond DAE colibrated by SPEAG, The resubts shall be n-pr\:.du( ikde
and within the defined acceptance criteria specified i the TMC QA protocoel
hetiare each achonl caldhmtion can commence. TRAT shall mninizin records of the
measurement and calibration system verificstion resolis foe all calibrations,

Crality Check of Calibratzon {Q0C) certificates shall be performed by SPEAG ot

beasi once every |2 months, SPEAG shall visit TMC facilithes to verfy the

laboriory, squipment, applied procodunss and plussibility of mndemly selecied
certificates

4) A copy of this document, 1o be updated annuaally, shall be provided o TMC clients
that accept calibration services nccording io the SPEAG-TMC Dual-I 0ga calibration
program, which should be presested 1o a TOB (Telecommmnication Certificanion
Bl ), v facilitase FCC equipment approval.

51 TMC shall address any questions raised by its clients or TCHs relating to the SPEAG-

TR Dual-Loge calbration program and tnform the FOC and SPEAG of any critical

b

C

d

135 UCS.

w June 26 w dlanfy the applicability of MR md Bundied probe calibrarons
et ol KL 865604

The end of report
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