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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

15-35C
20-75%
< 0.012 Wikg

Liu Jianquan

Aug 22, 2013
Aug 27, 2013

Zh 4 oy A

"Hu Jiajing
(Testing engineer)

Yu Naiping
(Reviewed this test report)
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2 Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for ZTE N880G are
as follows ( with expanded uncertainty 22.4%)
Table 2.1: Max. Reported SAR (1g)

Band Position Reported SAR
1g (W/Kg)
Head 0.577
CDMA 800
Body 1.119
ifi Head 0.061
Wifi 2450
Body 0.012

The SAR values found for the Mobile Phone are below the maximum recommended levels of 1.6
WI/Kg as averaged over any 19 tissue according to the ANSI C95.1-1992.

For body worn operation, this device has been tested and meets FCC RF exposure guidelines
when used with any accessory that contains no metal. Use of other accessories may not ensure
compliance with FCC RF exposure guidelines.

The measurement together with the test system set-up is described in chapter 7 of this test report.
A detailed description of the equipment under test can be found in chapter 3 of this test report.
The maximum reported SAR value is obtained at the case of (Table 2.1), and the values are:
1.119W/kg (19).
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Simultaneous Transmission SAR(W/Kg)
Test Position CDMA WIFI BT SUM
Band O note
Left Cheek 0.525 0.061 0.066 0.591
Head Tilt 15° 0.392 0.053 0.066 0.458
Right Cheek 0.577 0.041 0.066 0.643
Tilt 15° 0.414 0.040 0.066 0.480
Phantom Side 0.677 | 0.00522 | 0.066 0.743
Ground Side 1.119 0.012 0.066 1.185
Body Left Side 0.637 | 0.00328 | 0.066 0.703
Right Side 0.617 | 0.00274 | 0.066 0.683
Top Side N/A 0.00274 | 0.066 N/A
Bottom Side 0.093 | 0.00244 | 0.066 0.159

According to the above table, the maximum sum of reported SAR values for CDMA and BT/Wifi is
1.185 W/kg (1g). The above numerical SAR results for all worst-case simultaneous transmission
conditions were below the SAR limit. Therefore, the above analysis is sufficient to determine that
simultaneous transmission cases will not exceed the SAR limit and therefore no measured
simultaneous SAR summation is required per FCC KDB Publication 447498 D01 v05. The detail
for simultaneous transmission consideration is described in chapter 13.

Page 7 of 120



— East China Institute of Telecommunications FEC|T-2013-0139-FCC-SAR

[ =~ B

3 Client Information

3.1 Applicant Information

Company Name:

Address /Post:

City:
Country:

ZTE Corporation

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

China

3.2 Manufacturer Information

Company Name:

Address /Post:

City:
Country:

ZTE Corporation

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

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

4.1 About EUT

Description:

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

Test device Production information:
Device type:
Antenna type:

Accessories/Body-worn configurations:

Form factor:
Hotspot Mode:

FCC ID:

CDMA Digital Mobile Phone
ZTE N880G

CDMA 800;Wifi 2450

824.7 - 848.3 MHz (CDMA)
2402 ~ 2480 MHz (BT)
2412-2462 MHz (Wi-Fi)
Production unit

Portable device

Inner antenna

Headset

13.0cm X 6.5cm

Support simultaneous transmission of hotspot and voice ( or
data)

SRQZTENS880G
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4.2 Internal Identification of EUT used during the test

EUT ID* SN or IMEI HW Version SW Version;

NO9 SN:324232030237 cylB MOVILNET_VE_N880GV1.0.0B03

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

4.3 Internal Identification of AE used during the test

AE ID* |Description Model SN Manufacturer
BO1 Battery Li3720T42P3nh585651 N/A ZTE Corporation
A02 Headset HMZ8-C4-OMTP 3.5 N/A ZTE Corporation

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

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

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

5.2 Applicable Measurement Standards

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

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

Experimental Techniques.

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

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

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

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

KDB941225 D01 SAR test for 3G devices v02: provides the SAR test procedures for 3G devices
that operate under rule Parts 22H, 24E, 27L are described in the attached document.
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6 Specific Absorption Rate (SAR)

6.1 Introduction

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

6.2 SAR Definition

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

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

d dw, d dw
SAR = (T ) =< (C )
dt dm’  dt pdv

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

5T
SAR = ¢(—
)

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

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

SAR =

electrical field strength.

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

7.1 Targets for tissue simulating liquid

Table 7.1: Targets for tissue simulating liquid

ECIT-2013-0139-FCC-SAR

Frequency . Conductivity Permittivity

Liquid Type *+ 5% Range *+ 5% Range
(MHz) (o) (e)
835 Head 0.90 0.86~0.95 41.5 39.4~43.6
835 Body 0.97 0.92~1.02 55.2 52.4~58.0
1900 Head 1.40 1.33~1.47 40.0 38.0~42.0
1900 Body 1.52 1.44~1.60 53.3 50.6~56.0
2450 Head 1.80 1.71~1.89 39.2 37.2~41.2
2450 Body 1.95 1.85~2.05 52.7 50.1~55.3

7.2 Dielectric Performance

Table 7.2: Dielectric Performance of Tissue Simulating Liquid

Measurement Date : 835 MHz Head Aug 23, 2013
835 MHz Body Aug 22, 2013

2450 MHz Head Aug 26, 2013
2450 MHz Body Aug 27, 2013

/ Type | Frequency Permittivity Drift (%) Co(r;d(;(/:rt‘:\)/lty Drift (%)
Head 835 MHz 41.04 -1.10% 0.917 1.88%
Measurement Body 835 MHz 55.15 0.09% 0.999 2.97%
value Head 2450 MHz 38.87 0.84% 1.824 1.33%
Body 2450 MHz 53.95 2.37% 1.918 1.64%
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Picture 7-1: Liquid depth in the Flat Phantom (835 MHz Head)

Picture 7-3: Liquid depth in the Flat Phantom (835 MHz Body)
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Picture 7-5: Liquid depth in the Flat Phantom (2450 MHz Head)

Picture 7-6: Liquid depth in the Flat Phantom (2450 MHz Body)
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8 System verification

8.1 System Setup

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

Spacer
3D Probe posltionst
_ Flwid pmmﬂ
- | Fiat PRantos
[ W
Dipals
[ =L‘ B Dir.Coupler |
\Signal P Bl = — ———— e}
Generator | |~ BEE e A
Atta “
M1
| | Anz pus

Picture 8.1 System Setup for System Evaluation

Picture 8.2 Photo of Dipole Setup
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8.2 System Verification

ECIT-2013-0139-FCC-SAR

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

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

device.

Table 8.1: System Verification of Head

Measurement Date : 835 MHz Head Aug 23, 2013

2450 MHz Head Aug 26, 2013

Input power level: 250mW

Target value (W/kg) | Measured value (W/kg) Deviation
o Frequency 10g 1g 10g 1g 10g 1g
Verification
It Average | Average | Average Average Average | Average
results
835 MHz 6.10 9.35 6.20 9.40 1.63% 0.53%
2450 MHz 25.0 53.6 23.72 51.04 -5.12% -4.77%
Table 8.2: System Verification of Body
Measurement Date : 835 MHz Body Aug 22, 2013 2450 MHz Body Aug 27, 2013
Input power level: 250mwW
Target value (W/kg) | Measured value (W/kQg) Deviation
o Frequency 10g 1g 10g 1g 10g 1g
Verification
It Average | Average | Average Average Average | Average
results
835 MHz 6.29 9.50 6.60 10.12 4.93% 6.53%
2450 MHz 24.1 51.4 24.64 53.2 2.24% 3.50%

Page 17 of 120




EI_ East China Institute of Telecommunications FEC|T-2013-0139-FCC-SAR

9 Measurement Procedures

9.1 Tests to be performed

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

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

of the transmit frequency band ( f,) for:

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

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

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

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

c

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

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

Step 3: Examine all data to determine the highest value of the peak spatial-average SAR found in
Steps 1to 2.
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Picture 9.1 Block diagram of the tests to be performed

9.2 General Measurement Procedure

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

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

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

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

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

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

9.3 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
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levels, amplifier gain settings and other RF performance tuning parameters. The test frequencies
should correspond to actual channel frequencies defined for domestic use. SAR for devices with
switched diversity should be measured with only one antenna transmitting at a time during each
SAR measurement, according to a fixed modulation and data rate. The same data pattern should
be used for all measurements.

9.4 Power Drift

To control the output power stability during the SAR test, DASY4 system calculates the power drift
by measuring the E-field at the same location at the beginning and at the end of the measurement
for each test position. These drift values can be found in Table 14.2 to Table 14.5 labeled as:
(Power Drift [dB]). This ensures that the power drift during one measurement is within 5%.

Page 21 of 120



EI_ East China Institute of Telecommunications FEC|T-2013-0139-FCC-SAR

11 Conducted Output Power

11.1 Manufacturing tolerance

Table 11.1: CDMA

CDMA Band O
Channel Channel 1013 Channel 384 Channel 777
Maximum Target
24.5 24.5 24.5
Value (dBm)
Table 11.7: WiFi
WiFi 802.11b
Channel Channel 1 Channel 6 Channel 11
Maximum Target
135 135 135
Value (dBm)
WiFi 802.11g
Channel Channel 1 Channel 6 Channel 11
Maximum Target
12.2 12.2 12.2
Value (dBm)
WiFi 802.11n
Channel Channel 1 Channel 6 Channel 11
Maximum Target
10.0 10.0 10.0
Value (dBm)

For BT, power of tune up tolerance is 4+1 dBm.
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11.2 GSM Measurement result

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

Table 11.5: The conducted power measurement results for CDMA800

Test case BCO (850MHz) Channel
Mode NG FWD REV Conducted Power (dBm)
’ RC/TAP | RC/TAP 1013 384 777
1 RC1 RC1 23.21 23.46 23.17
(S02)
RC1
2 RC1 23.59 24.14 23.3
(SO55)
RC2
3 RC2 23.60 24.18 23.34
(S09)
1
X RC2
4 RC2 23.61 24.07 23.29
(SO55)
RC3
5 RC3 23.63 24.14 23.36
(S0O55)
RC3
6 RC3 23.59 24.14 23.32
(S032)
EV-DO(REV.0) 23.69 24.11 23.20
EV-DO(REV.A) 23.16 23.70 23.06

NOTE: SAR for body exposure configurations is measured in RC3 with the DUT configured using
TDSO / S0O32, to transmit at full rate on FCH with all other code channels disabled. SAR for
multiple code channels (FCH + SCHhn) is not required when the maximum average output of each
RF channel is less than ¥4 dB higher than that measured with FCH only.
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11.3 BT Measurement result

The output power of BT antenna is as following:

For GFSK

ECIT-2013-0139-FCC-SAR

Channel

ChO (2402 MHz)

Ch39 (2441MHz)

CH78 (2480MHz)

Conducted Output
Power (dBm)

411

4.34

4.47

T

or /4 DQPSK

Channel

ChO (2402 MHz)

Ch39 (2441MHz)

CH78 (2480MHz)

Conducted Output
Power (dBm)

3.13

3.28

3.56

T

or 8DPSK

Channel

ChO (2402 MHz)

Ch39 (2441MHz)

CH78 (2480MHz)

Conducted Output
Power (dBm)

3.08

3.29

3.54

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

10mwW.

Page 24 of 120




L

East China Institute of Telecommunications FEC|T-2013-0139-FCC-SAR

The average conducted power for WiFi is as following:
802.11b (dBm)

Channel\data 1Mbps 2Mbps 5.5Mbps 11Mbps

rate

1 12.86 12.01 12.15 12.56

6 13.19 12.78 12.65 12.72

11 12.89 12.12 12.15 12.34
802.11g (dBm)

Channel\d | 6Mbps 9Mbps 12Mb | 18Mb | 24Mb | 36Mb | 48Mb | 54Mb
ata rate ps ps ps ps ps ps

1 11.96 10.22 10.24 | 10.56 (10.98 | 10.52 | 10.46 | 10.44
6 12.18 11.32 11.85 | 11.92 (1195 |11.26 | 11.15 | 11.08
11 11.90 11.12 11.05 | 10.84 [10.59 | 10.59 |10.35 |10.48
20M 802.11n (dBm)

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

1 9.02 9.15 9.11 9.05 8.98 8.49 8.51 8.72
6 9.12 9.38 9.24 931 9.15 9.05 8.89 8.95
11 8.96 9.12 8.75 8.65 8.72 8.66 8.59 8.45
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The peak conducted power for WiFi is as following:
802.11b (dBm)

Channel\data 1Mbps 2Mbps 5.5Mbps 11Mbps

rate

1 16.95 16.93 16.72 16.64

6 17.12 16.98 16.85 17.01

11 16.84 16.81 16.79 16.68
802.11g (dBm)

Channel\d | 6Mbps 9Mbps 12Mb | 18Mb | 24Mb | 36Mb | 48Mb | 54Mb
ata rate ps ps ps ps ps ps

1 18.98 18.79 18.63 | 17.86 |18.83 | 18.93 | 18.10 | 17.73
6 19.35 19.26 19.15 | 18.51 | 18.62 | 18.52 | 18.15 | 18.32
11 19.14 19.08 19.07 | 19.10 (18.98 | 18.92 | 18.58 | 18.64
20M 802.11n (dBm)

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

1 16.60 | 16.72 | 16.36 | 14.87 | 14.77 15.83 15.30 15.03
6 15.24 | 15.36 | 15.13 | 15.08 | 14.75 14.81 14.92 14.98
11 15.10 | 15.17 | 15.08 | 15.12 | 15.09 14.95 14.83 14.54
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12 Simultaneous TX SAR Considerations

12.1 Introduction

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

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

12.2 Transmit Antenna Separation Distances

Picture 12.1 Antenna Locations
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12.3 Standalone SAR Test Exclusion Considerations

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

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

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

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

® The result is rounded to one decimal place for comparison

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

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

Approximate SAR Test Exclusion Power Threshoelds at Selected Frequencies and Test Separation
Distances are 1llustrated m the following Table.

MHz 3 10 0 & 20 25 mny
150 39 77 116 155 194

300 27 55 82 110 137

450 22 43 67 29 112

835 16 33 49 66 82

00 16 32 47 63 79

1500 12 24 37 19 61 e lens

Exclusion

1900 11 22 33 44 54 Threshold (mW)
2450 10 19 29 38 48
3600 8 16 24 32 40
5200 7 13 20 26 33
5400 & 13 19 26 32
5800 (] 12 19 25 31

Picture 12.2 Power Thresholds
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13 Evaluation of Simultaneous
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Table 13.1: Summary of Transmitters

Band/Mode F(GHz) SAR test exclusion RF output power (mW)
threshold (mW)
Bluetooth 2.480 10 2.80

Simultaneous Transmission SAR(W/Kg)

Test Position CDMA WIFI BT SUM

Band O note

Left Cheek 0.525 0.061 0.066 0.591

Head Tilt 15° 0.392 0.053 0.066 0.458

Right Cheek 0.577 0.041 0.066 0.643

Tilt 15° 0.414 0.040 0.066 0.480

Phantom Side 0.677 | 0.00522 | 0.066 0.743

Ground Side 1.119 0.012 0.066 1.185

Body Left Side 0.637 | 0.00328 | 0.066 0.703

Right Side 0.617 | 0.00274 | 0.066 0.683

Top Side N/A 0.00274 | 0.066 N/A

Bottom Side 0.093 | 0.00244 | 0.066 0.159

NOTE: According to the conducted power measurement result, we can draw the conclusion that:
The BT Standalone SAR evaluation by measurement or numerical simulation is not required.
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(GHZz)/x] W/kg for test separation distances < 50 mm;
where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.

So,

For BT, SAR value for 1-g SAR is 0.066 W/Kg.

The above numerical SAR results for all worst-case simultaneous transmission conditions were
below the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous
transmission cases will not exceed the SAR limit and therefore no measured simultaneous SAR
summation is required per FCC KDB Publication 447498 D01 v05.
According to the above table, the sum of reported SAR values for GSM and WiFi/BT <1.6W/kg.
So the simultaneous transmission SAR is not required for WiFi/BT transmitter.
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14 SAR Test Result

Table 14.1: Duty Cycle

Duty Cycle

CDMA Band 0 and WiFi

1:1

Table 14.2: SAR Values (CDMA Band 0 - Head)

Frequency Maximum | Measured Measured | Reported | Power
) Test allowed average Scaling )
MHz ch Side Position Power power factor SAR(1) | SAR(1g) rift
' (dBm) (dBm) (Wikg) (Wikg) (dB)
836.5 | 384 | Left Touch 245 24.14 1.086 0.484 0.525 0.11
836.5 | 384 | Left Tilt 245 24.14 1.086 0.361 0.392 0.17
836.5 | 384 | Right | Touch 245 24.14 1.086 0.486 0.528 -0.13
836.5 | 384 | Right Tilt 245 24.14 1.086 0.381 0.414 -0.12
824.7 | 1013 | Right | Touch 245 23.63 1.222 0.335 0.409 -0.16
848.3 | 777 | Right | Touch 245 23.36 1.300 0.444 0.577 0.03
Table 14.3: SAR Values (CDMA Band 0 - Body)
Frequency Maximum | Measured _ Measured | Reported | Power
Test allowed average Scaling )
MH ch Mode Position Power power factor SAR(1g) | SAR(1g) Drift
z : (dBm) (dBm) (Wikg) (Wikg) (dB)
836.5 | 384 US Cellular Phantom 24.5 24.14 1.086 0.623 0.677 0.04
836.5 | 384 | US Cellular Ground 24.5 24.14 1.086 1.03 1.119 0.05
836.5 | 384 | US Cellular Top N/A N/A N/A N/A N/A N/A
836.5 | 384 | US Cellular Bottom 24.5 24.14 1.086 0.086 0.093 -0.03
836.5 | 384 | US Cellular Left 245 24.14 1.086 0.587 0.637 0.07
836.5 | 384 US Cellular Right 24.5 24.14 1.086 0.568 0.617 -0.07
824.7 | 1013 | US Cellular Ground 24.5 23.63 1.222 0.890 1.087 0.13
848.3 | 777 | US Cellular Ground 245 23.36 1.300 0.880 1.144 -0.05
Ground
836.5 | 384 | US Cellular 24.5 24.14 1.086 0.708 0.769 -0.03
(Headset)

Note: The distance between the EUT and the phantom bottom is 10mm.
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Table 14.4: SAR Values (Wi-Fi 802.11b - Head)
Frequency Maximum | Measured Measured | Reported | Power
, Test allowed average Scaling )
MHz | Ch Side Position Power power factor SAR(1g) SAR(10) Drift
' (dBm) (dBm) (Wikg) (Wikg) (dB)
2437 6 Left Touch 13.5 13.19 1.074 0.057 0.061 0.17
2437 6 Left Tilt 13.5 13.19 1.074 0.049 0.053 0.18
2437 6 Right Touch 13.5 13.19 1.074 0.038 0.041 0.19
2437 6 Right Tilt 13.5 13.19 1.074 0.037 0.040 0.15
Table 14.5: SAR Values (Wi-Fi 802.11b - Body)
Frequency Maximum -\ Measured _ Measured | Reported | Power
Test allowed average Scaling )
" SAR(1g) | SAR(1g) Drift
MHz Ch. Position Power power factor (Wikg) Wikg) (dB)
(dBm) (dBm)
2437 6 Phantom 13.5 13.19 1.074 0.00486 0.00522 0.17
2437 6 Ground 13.5 13.19 1.074 0.011 0.012 0.18
2437 6 Top 13.5 13.19 1.074 0.00255 0.00274 0.09
2437 6 Bottom 13.5 13.19 1.074 0.00227 0.00244 | -0.12
2437 6 Left 13.5 13.19 1.074 0.00305 0.00328 0.15
2437 6 Right 13.5 13.19 1.074 0.00255 0.00274 0.17

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

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

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

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

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

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

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

Table 15.1: SAR Measurement Variability for Head Value (19)

Frequency Side Test Original First Repeated The
MHz | Ch. Position | SAR (W/kg) SAR (W/kg) Ratio
N/A | N/A | N/A N/A N/A N/A N/A
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Table 15.2: SAR Measurement Variability for Body Value (19g)

Frequenc Original First
g Y Mode(number Test Spacing g The
. . SAR Repeated .
MHz Ch. of timeslots) | Position (mm) Ratio
(W/kg) SAR (W/kg)
836.5 | 384 US Cellular Ground 10 1.03 1.04 1.01
824.7 | 1013 US Cellular Ground 10 0.890 0.866 1.03
848.3 | 777 US Cellular Ground 10 0.880 0.881 1.00
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16 Measurement Uncertainty

Error Description unc. Prob. | Div | ¢; Ci Std.Unc. Std.Unc. Vi
value | Dist. . 19 10g +9%,19g =+9%6,10g Vet
, =%
Measurement System
Probe Calibration 6.0 N 1 1 1 6.0 6.0 co
Axial Isotropy 0.5 R J§ 0.7 0.7 0.2 0.2 co
Hemispherical Isotropy 2.6 R 3 |07 0.7 1.1 1.1 co
Boundary Effects 0.8 R Nt 1 0.5 0.5 oo
Linearity 0.6 R Nt 1 0.3 0.3 oo
System Detection Limits | 1.0 R Nt 1 0.6 0.6 co
Readout Electronics 0.7 N 1 1 1 0.7 0.7 co
Response Time 0 R Nt 1 o 0 co
Integration Time 2.6 R N 1 1.5 1.5 )
RF Ambient Noise 3.0 R N 1 1.7 1.7 )
RF Ambient Reflections | 3.0 R N 1 1.7 1.7 )
Probe Positioner 1.5 |R Nt 1 0.9 0.9 [
Probe Positioning 2.9 R N 1 1.7 1.7 )
Max. SAR Eval. 1.0 |R V31 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 NI 1 2.9 2.9 o0
Dipole Positioning 2.0 1 1 2.0 2.0 co
Dipole Input Power 5.0 N 1 1 1 5.0 5.0 co
Phantom and Setup
Phantom Uncertainty 4.0 R Nt 1 2.3 2.3 o0
Liquid Conductivity 5.0 R J3 |064 | 043 | 1.8 1.2 o
(target)
Liquid Conductivity 2.5 N 1 0.64 | 0.43 | 1.6 1.1 co
(meas.)
Liquid Permittivity 5.0 R 3 |06 0.49 | 1.7 1.4 o
(target)
Liquid Permittivity 2.5 N 1 0.6 0.49 |15 1.2 co
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(meas.)

Combined Std +11.2% +10.9% 387
Uncertainty

Expanded Std +22.4% | £21.8%
Uncertainty

Page 35 of 120



L

East China Institute of Telecommunications

17 Main Test Instrument

ECIT-2013-0139-FCC-SAR

Table 16.1: List of Main Instruments

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

03 | Power sensor NRV-Z5 100644,100241 AUg 31,2013 One year
04 | Signal Generator E4438C MY49072044 May 21, 2013 One Year
05 | Amplifier NTWPA-0086010F | 12023024 No Calibration Requested

06 | Coupler 778D MY48220551 Aug 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 Jun 17, 2013 One year
12 | Dipole Validation Kit | SPEAG D2450V2 858 Jul 13, 2013 One year
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ANNEX A GRAPH RESULTS

CDMABO0OMHZz Left Cheek Middle

Date/Time: 8/23/2013

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: CDMA 800MHz; Frequency: 836.52 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

Middle Cheek Left CDMA800MHz/Area Scan (12x7x1):

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

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

Middle Cheek Left CDMA800MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 7.206 VV/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.655 W/kg

SAR(1 g) = 0.484 W/kg; SAR(10 g) = 0.356 W/kg

Maximum value of SAR  (measured) = 0.505 W/kg
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CDMAB8OOMHz Left Tilt Middle

Date/Time: 8/23/2013

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: CDMA 800MHz; Frequency: 836.52 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

Middle Tilt Left CDMA800MHz/Area Scan (12x7x1):

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

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

Middle Tilt Left CDMA800MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 12.440 V/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.431 W/kg

SAR(1 g) = 0.361 W/kg; SAR(10 g) = 0.279 W/kg

Maximum value of SAR  (measured) = 0.379 W/kg
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CDMAS800MHz Right Cheek Middle

Date/Time: 8/23/2013

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: CDMA 800MHz; Frequency: 836.52 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

Middle Cheek Right CDMA800MHz/Area Scan (12x7x1):

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

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

Middle Cheek Right CDMA800MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 8.403 VV/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 0.604 W/kg

SAR(1 g) = 0.486 W/kg; SAR(10 g) = 0.365 W/kg

Maximum value of SAR  (measured) = 0.503 W/kg
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CDMAB800MHz Right Tilt Middle

Date/Time: 8/23/2013

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: CDMA 800MHz; Frequency: 836.52 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

Middle Tilt Right CDMA800MHz/Area Scan (12x7x1):

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

Maximum value of SAR  (measured) = 0.399 W/kg

Middle Tilt Right CDMA800MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 14.763 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.452 W/kg

SAR(1 g) = 0.381 W/kg; SAR(10 g) = 0.292 W/kg

Maximum value of SAR  (measured) = 0.402 W/kg
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CDMAS800MHz Right Cheek Low

Date/Time: 8/23/2013

Electronics: DAE4 Sn1244

Medium: Head 850MHz

Medium parameters used: f= 825 MHz; 6 =0.911 S/m; ¢, = 41.306; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: CDMA 800MHz; Frequency: 824.7 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

Low Cheek Right CDMA800MHz/Area Scan (12x7x1):

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

Maximum value of SAR  (measured) = 0.364 W/kg

Low Cheek Right CDMAB800MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 6.327 VV/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 0.408 W/kg

SAR(1 g) = 0.335 W/kg; SAR(10 g) = 0.258 W/kg

Maximum value of SAR  (measured) = 0.347 W/kg
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CDMAS800MHz Right Cheek High

Date/Time: 8/23/2013

Electronics: DAE4 Sn1244

Medium: Head 850MHz

Medium parameters used (interpolated): f= 848.31 MHz; 6 = 0.929 S/m; & = 40.795; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: CDMA 800MHz; Frequency: 848.31 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.1, 6.1, 6.1); Calibrated: 8/5/2013

High Cheek Right CDMA800MHz/Area Scan (12x7x1):

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

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

High Cheek Right CDMA800MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 6.365 VV/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.543 W/kg

SAR(1 g) = 0.444 W/kg; SAR(10 g) = 0.338 W/kg

Maximum value of SAR  (measured) = 0.467 W/kg
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CDMAS800MHz Body Toward Ground Middle

Date/Time: 8/22/2013

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

Middle Toward Ground CDMA800MHz/Area Scan (10x17x1):

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

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

Middle Toward Ground CDMA800MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 33.179 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 1.29 W/kg

SAR(1 g) = 1.03 W/kg; SAR(10 g) = 0.785 W/kg

Maximum value of SAR  (measured) = 1.09 W/kg
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CDMAS800MHz Body Toward Ground Middle 2

Date/Time: 8/22/2013

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

Middle Toward Ground CDMA800MHz 2/Area Scan (10x17x1):

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

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

Middle Toward Ground CDMAB800MHz 2/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 33.490 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 1.28 W/kg

SAR(1 g) = 1.04 W/kg; SAR(10 g) = 0.801 W/kg

Maximum value of SAR  (measured) = 1.10 W/kg
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CDMAS800MHz Body Toward Phantom Middle

Date/Time: 8/22/2013

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

Middle Toward Phantom CDMAB800MHz/Area Scan (10x17x1):

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

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

Middle Toward Phantom CDMAB800MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 25.611 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 0.758 W/kg

SAR(1 g) = 0.623 W/kg; SAR(10 g) = 0.481 W/kg

Maximum value of SAR  (measured) = 0.651 W/kg
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CDMA 800MHz Body Left Middle

Date/Time: 8/22/2013

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

Middle Left CDMA 800MHz/Area Scan (6x18x1):

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

Maximum value of SAR  (measured) = 0.624 W/kg

Middle Left CDMA 800MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 25.389 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 0.789 W/kg

SAR(1 g) = 0.587 W/kg; SAR(10 g) = 0.416 W/kg

Maximum value of SAR  (measured) = 0.622 W/kg
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CDMA 800MHz Body Right Middle

Date/Time: 8/22/2013

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

Middle Right CDMA 800MHz/Area Scan (6x18x1):

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

Maximum value of SAR  (measured) = 0.579 W/kg

Middle Right CDMA 800MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 25.119 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 0.766 W/kg

SAR(1 g) = 0.568 W/kg; SAR(10 g) = 0.401 W/kg

Maximum value of SAR  (measured) = 0.601 W/kg
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CDMA 800MHz Body Bottom Middle

Date/Time: 8/22/2013

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

Middle Bottom CDMA 800MHz/Area Scan (7x11x1):

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

Maximum value of SAR  (measured) = 0.0940 W/kg

Middle Bottom CDMA 800MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 6.631 VV/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.135 W/kg

SAR(1 g) = 0.086 W/kg; SAR(10 g) = 0.053 W/kg

Maximum value of SAR  (measured) = 0.0947 W/kg
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CDMA800MHz Body Toward Ground Low

Date/Time: 8/22/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

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

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

Low Toward Ground CDMA800MHz 2/Area Scan (10x17x1):

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

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

Low Toward Ground CDMAB800MHz 2/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 30.549 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 1.12 W/kg

SAR(1 g) = 0.890 W/kg; SAR(10 g) = 0.680 W/kg

Maximum value of SAR  (measured) = 0.929 W/kg
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CDMAS800MHz Body Toward Ground Low 2

Date/Time: 8/22/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

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

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

Low Toward Ground CDMA800MHz/Area Scan (10x17x1):

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

Maximum value of SAR  (measured) = 0.893 W/kg

Low Toward Ground CDMA800MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 31.477 VV/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 1.06 W/kg

SAR(1 g) = 0.866 W/kg; SAR(10 g) = 0.663 W/kg

Maximum value of SAR  (measured) = 0.901 W/kg

Page 50 of 120
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CDMAS800MHz Body Toward Ground High

Date/Time: 8/22/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used (interpolated): = 848.31 MHz; 6 = 1.014 S/m; & = 55.207; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

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

High Toward Ground CDMAB800MHz/Area Scan (10x17x1):

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

Maximum value of SAR  (measured) = 0.898 W/kg

High Toward Ground CDMAB800MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 30.478 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 1.06 W/kg

SAR(1 g) = 0.880 W/kg; SAR(10 g) = 0.673 W/kg

Maximum value of SAR  (measured) = 0.918 W/kg
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CDMAS800MHz Body Toward Ground High 2

Date/Time: 8/22/2013

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used (interpolated): = 848.31 MHz; 6 = 1.014 S/m; & = 55.207; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

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

High Toward Ground CDMAB800MHz 2/Area Scan (10x17x1):

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

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

High Toward Ground CDMAB800MHz 2/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 30.301 VV/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 1.09 W/kg

SAR(1 g) = 0.881 W/kg; SAR(10 g) = 0.673 W/kg

Maximum value of SAR  (measured) = 0.935 W/kg
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CDMAS800MHz Body Toward Ground Middle With Headset

Date/Time: 8/22/2013

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

Middle Toward Ground CDMA800MHz With Headset/Area Scan (10x17x1):
Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR  (measured) = 0.734 W/kg

Middle Toward Ground CDMA800MHz With Headset/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 27.800 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.838 W/kg

SAR(1 g) = 0.708 W/kg; SAR(10 g) = 0.545 W/kg

Maximum value of SAR  (measured) = 0.740 W/kg
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WIiFi2450MHz Left Cheek Middle

Date/Time: 8/26/2013

Electronics: DAE4 Sn1244

Medium: Head 2450MHz

Medium parameters used: £ = 2437 MHz; 6 = 1.811 S/m; & = 38.95; p = 1000 kg/m®
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System:WiFi 2450MHz; Frequency: 2437 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3754ConvF(7.07, 7.07, 7.07); Calibrated: 7/20/2013

Middle Cheek Left WiFi2450MHz/Area Scan (12x7x1):

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

Maximum value of SAR  (measured) = 0.0475 W/kg

Middle Cheek Left WiFi2450MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 4.531 VV/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.125 W/kg

SAR(1 g) = 0.057 W/kg; SAR(10 g) = 0.026 W/kg

Maximum value of SAR  (measured) = 0.0656 W/kg
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WIiFi2450MHz Left Tilt Middle

Date/Time: 8/26/2013

Electronics: DAE4 Sn1244

Medium: Head 2450MHz

Medium parameters used: f=2437 MHz; 6 = 1.811 S/m; & = 38.95; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System:WiFi 2450MHz; Frequency: 2437 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3754ConvF(7.07, 7.07, 7.07); Calibrated: 7/20/2013

Middle Tilt Left WiFi2450MHz/Area Scan (12x7x1):

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

Maximum value of SAR  (measured) = 0.0446 W/kg

Middle Tilt Left WiFi2450MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 4.988 VV/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.0980 W/kg

SAR(1 g) = 0.049 W/kg; SAR(10 g) = 0.023 W/kg

Maximum value of SAR  (measured) = 0.0578 W/kg
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WiFi2450MHz Right Cheek Middle

Date/Time: 8/26/2013

Electronics: DAE4 Sn1244

Medium: Head 2450MHz

Medium parameters used: f=2437 MHz; 6 = 1.811 S/m; & = 38.95; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System:WiFi 2450MHz; Frequency: 2437 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3754ConvF(7.07, 7.07, 7.07); Calibrated: 7/20/2013

Middle Cheek Right WiFi2450MHz/Area Scan (12x7x1):

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

Maximum value of SAR  (measured) = 0.0401 W/kg

Middle Cheek Right WiFi2450MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 5.009 VV/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 0.0710 W/kg

SAR(1 g) = 0.038 W/kg; SAR(10 g) = 0.017 W/kg

Maximum value of SAR  (measured) = 0.0395 W/kg
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EI_ East China Institute of Telecommunications FEC|T-2013-0139-FCC-SAR

WIiFi2450MHz Right Tilt Middle

Date/Time: 8/26/2013

Electronics: DAE4 Sn1244

Medium: Head 2450MHz

Medium parameters used: f=2437 MHz; 6 = 1.811 S/m; & = 38.95; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System:WiFi 2450MHz; Frequency: 2437 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3754ConvF(7.07, 7.07, 7.07); Calibrated: 7/20/2013

Middle Tilt Right WiFi2450MHz/Area Scan (12x7x1):

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

Maximum value of SAR  (measured) = 0.0385 W/kg

Middle Tilt Right WiFi2450MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 4.751 VV/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.0680 W/kg

SAR(1 g) = 0.037 W/kg; SAR(10 g) = 0.018 W/kg

Maximum value of SAR  (measured) = 0.0445 W/kg
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EI— East China Institute of Telecommunications FEC|T-2013-0139-FCC-SAR

Wifi2450MHz Body Phantom Middle

Date/Time: 8/27/2013

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

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

Communication System:WiFi 2450MHz; Frequency: 2437 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3754ConvF(6.66, 6.66, 6.66); Calibrated: 7/22/2013

Middle Phantom Wifi2450MHz/Area Scan (9x16x1):

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

Maximum value of SAR  (measured) = 0.00739 W/kg

Middle Phantom Wifi2450MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 1.204 VV/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.00645 W/kg

SAR(1 g) = 0.00486 W/kg; SAR(10 g) = 0.00326 W/kg

Maximum value of SAR  (measured) = 0.00645 W/kg
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Wifi2450MHz Body Toward Ground Middle

Date/Time: 8/27/2013

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

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

Communication System:WiFi 2450MHz; Frequency: 2437 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3754ConvF(6.66, 6.66, 6.66); Calibrated: 7/22/2013

Middle Toward Ground Wifi2450MHz/Area Scan (9x16x1):

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

Maximum value of SAR  (measured) = 0.0104 W/kg

Middle Toward Ground Wifi2450MHz/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 1.280 VV/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.0190 W/kg

SAR(1 g) = 0.011 W/kg; SAR(10 g) = 0.00635 W/kg

Maximum value of SAR  (measured) = 0.0114 W/kg
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Wifi2450MHz Body Top Middle

Date/Time: 8/27/2013

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

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

Communication System:WiFi 2450MHz; Frequency: 2437 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3754ConvF(6.66, 6.66, 6.66); Calibrated: 7/22/2013

Middle Top Wifi2450MHz/Area Scan (6x11x1):

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

Maximum value of SAR  (measured) = 0.00195 W/kg

Middle Top Wifi2450MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 1.007 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 0.00566 W/kg

SAR(1 g) = 0.00255 W/kg; SAR(10 g) = 0.00139 W/kg

Maximum value of SAR  (measured) = 0.00408 W/kg
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Wifi2450MHz Body Bottom Middle

Date/Time: 8/27/2013

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

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

Communication System:WiFi 2450MHz; Frequency: 2437 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3754ConvF(6.66, 6.66, 6.66); Calibrated: 7/22/2013

Middle Bottom Wifi2450MHz/Area Scan (6x11x1):

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

Maximum value of SAR  (measured) = 0.00295 W/kg

Middle Bottom Wifi2450MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 1.124 VV/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.00391 W/kg

SAR(1 g) =0.00227 W/kg; SAR(10 g) = 0.00143 W/kg

Maximum value of SAR  (measured) = 0.00387 W/kg
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Wifi2450MHz Body Left Middle

Date/Time: 8/27/2013

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

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

Communication System:WiFi 2450MHz; Frequency: 2437 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3754ConvF(6.66, 6.66, 6.66); Calibrated: 7/22/2013

Middle Left Wifi2450MHz/Area Scan (5x16x1):

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

Maximum value of SAR  (measured) = 0.00260 W/kg

Middle Left Wifi2450MHz/Zoom Scan (5x5x7)/Cube O:

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

Reference Value = 1.167 VV/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.00714 W/kg

SAR(1 g) = 0.00305 W/kg; SAR(10 g) = 0.00166 W/kg

Maximum value of SAR  (measured) = 0.00481 W/kg
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Wifi2450MHz Body Right Middle

Date/Time: 8/27/2013

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

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

Communication System:WiFi 2450MHz; Frequency: 2437 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3754ConvF(6.66, 6.66, 6.66); Calibrated: 7/22/2013

Middle Right Wifi2450MHz/Area Scan (5x16x1):

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

Maximum value of SAR  (measured) = 0.00318 W/kg

Middle Right Wifi2450MHz/Zoom Scan (5x5x7)/Cube 0:

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

Reference Value = 1.027 VV/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.00482 W/kg

SAR(1 g) = 0.00255 W/kg; SAR(10 g) = 0.00148 W/kg

Maximum value of SAR  (measured) = 0.00482 W/kg
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ANNEX B SYSTEM VALIDATION RESULTS

835MHz-Head

Date/Time: 8/23/2013

Electronics: DAE4 Sn1244

Medium: Head 835MHz

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

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

Probe: ES3DV3 - SN3252ConvF(6.10, 6.10, 6.10)

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

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

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

Peak SAR (extrapolated) = 3.857 mW/g

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

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

Date/Time: 8/22/2013

Electronics: DAE4 Sn1244

Medium: Body 850 MHz

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

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

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

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

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

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

Peak SAR (extrapolated) = 3.871 mW/g

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

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

Page 65 of 120



EI_ East China Institute of Telecommunications FEC|T-2013-0139-FCC-SAR

2450MHz-Head

Date/Time: 8/26/2013

Electronics: DAE4 Sn1244

Medium: Head 2450MHz

Medium parameters used: f = 2450 MHz; ¢ = 1.824 mho/m; er = 38.87; p = 1000 kg/m3
Ambien Temperature:22.5° C Liquid Temperature:22.5° C

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

Probe: EX3DV4 - SN3754ConvF(7.09, 7.09, 7.09)

System Validation/ Area Scan (101x101x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 12.79 mW/g

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

Reference Value = 99.872 VV/m; Power Drift = 0.028 dB

Peak SAR (extrapolated) = 17.651 mW/g

SAR(1 g) = 12.76 mW/g; SAR(10 g) = 5.93 mW/g

Maximum value of SAR (measured) = 13.563 mW/g
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2450MHz-Body

Date/Time: 8/27/2013

Electronics: DAE4 Sn1244

Medium: Body 2450 MHz

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

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

Probe: EX3DV4 - SN3754ConvF(6.66, 6.66, 6.66)

System Validation/ Area Scan (101x101x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 11.758 mW/g

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

Reference Value = 98.005 VV/m; Power Drift = 0.26 dB

Peak SAR (extrapolated) = 26.396 mW/g

SAR(1 g) = 13.3 mW/g; SAR(10 g) = 6.16 mW/g

Maximum value of SAR (measured) = 19.808 mW/g
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ANNEX C SAR Measurement Setup

C.1 Measurement Set-up

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

Picture C.1 SAR Lab Test Measurement Set-up

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

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

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

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

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

A computer running WinXP and the DASY5 software.

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

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

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

Probe Specifications:

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

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

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

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

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

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

2
SAR=|E|_'G
P

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

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

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

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

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

C.4.2 Robot

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

» High precision (repeatability 0.02mm)

High reliability (industrial design)

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

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

V V V V

Picture C.5 DASY 5
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C.4.3 Measurement Server

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

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

Picture C.6 Server for DASY 5

C.4.4 Device Holder for Phantom

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

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

POM material having the following dielectric

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

<Laptop Extension Kit>

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

C.4.5 Phantom

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

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

Shell Thickness: 2 +0.2 mm

Filling Volume:  Approx. 25 liters

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

Available: Special

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

D.1 General considerations

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

A Width of the handset at the level of the acoustic

W, Width of the bottom of the handset

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

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

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

D.2 Body-worn device

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

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

Picture D.4 Test positions for body-worn devices

D.3 Desktop device

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

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

Picture D.6 DSY5 system Set-up

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

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

Table E.1: Composition of the Tissue Equivalent Matter

835 835 1900 1900 2450 2450
Frequency (MHz)
Head Body Head Body Head Body
Ingredients (% by weight)
Water 41.45 52.5 55.242 69.91 58.79 72.60
Sugar 56.0 45.0 \ \ \ \
Salt 1.45 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
Dielectri
electric =415 | €=552 | €=400 | =533 | €=39.2 | e=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.

ECIT-2013-0139-FCC-SAR

Table F.1: System Validation

System Probe . Validation Frequency
Liquid name i Status (OK or Not)
No. SN. date point
N/A 3252 Head 835MHz Aug 5,2013 835MHz OK
N/A 3754 Head 2450MHz Aug 8,2013 1900MHz OK
N/A 3252 Body 835MHz Aug 5,2013 835MHz OK
N/A 3754 Body 2450MHz Aug 8,2013 1900MHz OK

NOTE: The parameters of tissue simulating liquids can be found in chapter 7 of this test report.
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ANNEX G Probe and DAE Calibration Certificate
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DASY — Parameters of Probe: EX3DV4 - SN: 3754

Calibration Parameter Determined in Body Tissue Simulating Media

i M) H:::::h c“"':::::f" | ConvE X | ComiE ¥ ComEZ | Klphis T::" :':I::
mie | =3 1A el | da | B [z87 | =f% |

2300 520 Kl 70 780 T (018|205 | g 3
MeG | et | 18 | #s | see | &me |07 |sm | —im
2600 i 5_25 2148 .28 28 ﬂ-_!‘l 1114 _:!23 1 =12%

Fragiiwnoy ualinny of £ 1008 Gy Apeed: far TIASY @4 300 agnar (Fage 7} Skea ) i sdihebed 1o sSINHE The
sinoama iy w e REE 0 Con e ibabily bl Llibealion Tegeaiicy geg Nie gnosriaiily for (e oo feguescy lssd
Al PmEnCy Doy T EHE. e vabeiey of Degus Saraimesant: [@-ami 3] can he splicid o 210 7 Rdod Sorid i e
Ranminile be afphied o mesidiegd GAF i, 8 g ehoes abewe 3 G he walidity af Wnaue pormredary (L and o) =

sedinctsd 1 5% T ehomtneiy & the REE @ the Convl aneerimnty for sdoeme tangat Sssog parmmsiome

(i fm vl PO ) Bl ) Fage ol Ti

Page 88 of 120



EI_ East China Institute of Telecommunications EC|T-2013-0139-FCC-SAR

TME LA

i =i, FOO1NY
al o g | ST 10 | [ LR R AR )

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

Frogusncy respones (normallzed)
B o '
L]

T ¥ T

0 500 il 1500 Xog 2500 00

-
f [MHz %
TEM ] /22

Uncertsinty of Frequency Respones of E-fiald: £T7.8% (k=2)
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Eanll by ifancbe ann Hutp i smde wou

Receiving Pattern (®), 6=0°

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

' i 100 s o © 0o e
Roitl*l —
- 100MMz - BOOMHz - 1800MMz | 2500MHz)

Uncertainty of Axial Isotropy Assessment: 0.9% (k=2)

Pagesof 1l

Centificate No- J13-2-2041
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Dynamic Range f(SARcad)
(TEM cell, f = 900 MHz)

Input Signal[uV]
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Uncertainty of Linearity Assessment: £0.9% (k=2)

Cemificate No. J13-2-2041 Pagesof 1)
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Conversion Factor Assessment
f=2450 MHz, WGLS R26(H_convF)

WWWAIGIE Lo

f=2000 MHz, WGLS R22(H_convf

Learie g
= -

Deviation from Isotropy in Liquid

10y~

o8

I Nim

10 2m 0% 24 02 0 O & 0w 0N 18

Uncertainty of Spherical Isotropy Assessment: £2 8% (K#2)

Certificae No: J15.2.2041 Page 190f 11
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DASY - Parameters of Probe: EX3DV4 - SN: 3754

Other Probe Parameters

| Baymar Armngemant Triangular

i .E-ul'ln'l'llﬂlﬂl‘ Angle (%) 158

; Mechanical Swface Defection Moda ] enabled .

I .D«p‘lhzll Surface Detaction Mode ] disabie

: Pfuba Overall Length 337 mm

: Probe Body Digmetar 10mim

- .'.I'm- Langih G

- Tip Digmuptes - 2 Smm
Probe Tip to Sensor X Callbration Point tmm

: Probe Tip to Sensor Y Calibration Potnt Amm

: Probe *n_p 1w Sengor I Calibration Point fmim I

. Rocommanded Massuremen! Distance from Surface 1 dmm

Cleritiveaie S0 1 13-2-1 Puge 11 g 1

Page 93 of 120



East China Institute of Telecommunications EC|T-2013-0139-FCC-SAR

‘ nG i ;.\\-/1,.(;
iR 0 0 8 %

A - ﬁ
Add N 52 iwayuantei Road. | laidion District, Beijing. 100191, Chino "/.,f-\.\\“
fok: “Bt-10-623M635-20M  Fa: 4B 10-6230463 32504 bt CNAS L0442
F-mall; Indoemcite opm Hipe'www emclie com

Coject

Calibeation Procedure|s)

Calibranon date

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

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

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

Issued. August 7, 2013
This calibration certificate shail not be reproduced except in full withowt writlen approval of the laboratory.

Certificate No: J13-2-2042 Page 1ol 11
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& NORWS = Apsessed bor Efnld polarzsien B=0 MSE0MHz i TEM-call| 1= Y800MHz saveguitsl

MM ¥z ars onby indenmen infs valisd s (S onostaniien o MORM G does nel sifict fie

£ ald ngartalmy mexde THL teca balew Camdl

& NORMY p 7 = NORME 3 2 fragisicy_mapocss (see Frequstey Hessinas Char), The
inearzafion ® impleeniad i A5YE sothwane wecsnnd @ier than 4 2 Tre wmoeralnty of ine
rsgriiey i i miciaded 5 S staieg wmartsinty of CondF

s OCFy gz DCF are numiesics! Eneaclealion prrmnetons assessed based on the data of powes swhen
| incertaindy temwired) DOP doed (el depand on fmjusnty mar vedis

= SR PAR s the Pegk o Aveeps Fabo thet = b calibraten b delemises bansd on e sgnal
charstinmetics

o e Br s Chys VRY pEABC areumancal ineasizaton perameters ssaessad beaed on the
Ol ol power peesap e spesilic modidishon sgnel The: parersers do nat depsid on fresuaney ne
madia ¥ e thel e m clibratinn cinge exmmessad 0 RNS woitage across the dinge

» Lo’ and Boundary Efsct Peanmaten Assexsed i st plstiberm paing B-feld (o Tempsatine
Treansier Standard for FRE0OMHE) and (nsids wavegiiios usng araytics Fald digtibubisng f=aed on
pervenr rrmaELgrarnes for | =800MHz. Tha same selups sw used fof seasssmanl i the parameteis
apfutisd fod bowimdayy compansatiod (alpha. depin) of which fypicsl unestsmily vallad gre ghean
Triase i prsters s utad | DASYA sofwien fo improve probe accuracy close bo the boundary
Tha sersfivily i TEL comeapands i NORAMx yr* Comd whemstby 1he eocortaingy coitessontds b
that giver for ConvE A freseency depenoent Comd in uied |n DASY wirsion 4.4 snd 1ighar which
ullaw ewionding Ihe vadidity fromeE0MHE todt D02,

s Sphwrcad wotnopy (0 damdmn from ot inoe Tale of ow grecents realized weing & fat
phanfem exposad by a-pakch sibtanna

#  Seanr Ofsar The sanssr ofsal cormappendi b6 the olfest of virlud| measUrmment dentes from the
pmsbe (i (o0 proDe @k MO ibberenees réouires

& Crnvecmrdagh Thi angle e asssesed usng b |onmssnn gainnd by eebsrmmmng fhe GO
{ria uncartainity rogusd)

Cermiicms W (1720067 Mg 7l 11

Page 95 of 120



EI_ '~ East China Institute of Telecommunications EC|T-2013-0139-FCC-SAR

i 1 Flemngy iTUARg
e LR B R T Py e
| e e n CL LR EL S TR NIRRT ]

= TR -
i‘-‘ CALIBRATION LARDRATOREY

Probe ES3DV3

SN: 3252

Calibrated: August 5. 2013
Caiibratad for DASY/EASY Systems
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DASY — Parameters of Probe: ES3DV3 - SN: 3252

Basic Calibration Parameters
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Modulation Calibration Parameters
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DASY - Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Head Tissue Simulating Media
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DASY - Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Body Tissue Simulating Media
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Fl'EqIJBnI:"Ij Response of E-Field
(TEM-Cell: ifi110 EXX, Wavequide: R22)

L " = e e g
-} B

e

Fraguancy respond e (notmallzed)
-
!

T 13 v T
a8 50 eI 1500 2500 2504 kv

- f (MkHz »
TEM MHz] A

Unceriainty of Frequency Respanse of E-flald: £7.5% (k=2)
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AL NoS2 Husrssnbel Read, Haadiae District, Beijing, 100191, Chena
Tel +86-10-62304633- 2009 Faoe: =R6-10-60 3046132504
bl Inhwiesclc.con 1Rpwwwemats con

Receiving Pattern (®), 8=0°

=600 MHz, TEM f=1800 MHz, R22

18
0s
g_:u-—».wm.m”‘“ w  Gammy
-
<4
L L v M T T L2 .
00 "we £ o ° 2 e
B P LS .| e
e+ 100MHZ . B0OMHz - 1800MMz T - 2500MHz]
Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
Certilicate Noc J13-2-2042 Pagesof 1
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Tal; +86-104234A3 5- 2019
L-zait: lafo siemcitg com

Input Signal{uV]

Faxc: +B&-FO2T0M03 52504
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Dynamic Range f(SAR}¢aq)
(TEM cell, f = 900 MHz)
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Certificate Noc J13.2.2042
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment

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

I Aen

D 400 44 A 0 0N 0w O

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

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

Other Probe Parametars

Bemmor Arrangemant Triamgular :
_ﬁannlnhr Argn ™) 383 _
1 Mis¢ hanical SBurfacs Detecticn Mods I anatiled :

upum Surtaca Detection Mode disahin |

Prubu- Overall Length I 337 I
| Probe Body Diamotar 10mm |
. ‘.I"lp Langth 1omm
mTIp Diarmigior dmim |
j Prabe Tip 1o Samor % Callbration Polni mm |
f Probe Tip to Sensor Y Calibration Point 2min

me Tip m?mm‘ Z Calibration Poim N _ fmm
i thmmu-r::ll:t Measuremen Distance from Surface 1 amm |

L i 57288 oo |l
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ANNEX H Dipole Calibration Certificate

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

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

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

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

Galibration procadure for dipele validation kits above 700 MHz

Caltiwion datw June 17, 2013

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

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

Calration Equipment used (METE catics Sor calbration)

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

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

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

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

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

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

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

Narme
Catoraled by Jenon Kaeateid
Agproved try: Kafa Pokendc

Baect June 17, 2003

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

Cantilicate No: DEISV2-4d062_Jun13 Page 1018
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Callbration Laborstory of Ay, Sschummles | mchir Kaafit fpertipreal
Sohmid & Parinar . ﬁ“"'—f”—:' Service nuisas dilalmmnagn
Enginaaring AG ] Sarvizio wrimEme J) el
BdiigH samrames 43, K051 Turich, B iresiies @* Sorian Culrmion Sorvica
ficzzmibmd by rie Seass Gozmctmimn Seraod SAS) Ascrpdtation Ba: SCS 108

T B Accindiiation Sevice @ ono of the signeseeies 1o e E&
SutIEeal Agpeamnm kar th memgmilinn of cnisreie sl licms

Glogsary:

TEL teswe simulating |iquid

ConvF sanaiiivity in TEL  NORM xy,z
PR nit apnlicshle ornot measined

Calibration is Performed According to the Following Btandards:

a) IEEE 5ld 1528-2003, "|IEEE Recommandad Practica lor Determiming the Peak Spatial:
Averaged Speoific Absogptinn Fate (SAR) in e Human Head from Wirsless
Communicaticns Devices: Moasurement Techniques”, Decemibar 2003

ki [EC B2208-1, "Procedurs 10 maasure tha Specific Abearptian Fate (SAF) for hand.heid
devices used in nlose praximify fothe ear (reguency mnge of 300 Mz 10 3 GHz)"
Fabuary 2006

¢ Fedardl Communications Commission Office of Enginesring & Technology (FCC OET),
“Evaluating Compliznce with FCC Guidelines foe Human Exposurs to Radicfrequency
Electramagnetic Fislds, Additional infarmation for Evileaiing Compliance ol Mabdle and
Portabia Devices with FCC Limits for Human Exposure o Radiofrequency Emissions®
Suppiament C (Edition 01-01) to Bulistin 85

Additional Documeantation:
] DASY4S Systam Hendbook

Methods Applied and Interpretation of Parameters:

*  Mesaurement Conoitions: Furiher detaits are avaiabls from the Vaiidanon Meport a1 ihe and
aif the cerlllcate. Ad figures staied in the cerificate are valid &l the hoguency ndicated.

¥ Aniennd Farsmetscs wify TS0 The dipole is mounted with the epacer o pesilon iy fasd
point exectly befow the canter marking of the et phaniom sechon. with [he ams orientsad
paar et 16 e bocdy axis.

v Faed Paint inpedance and Retum Loss: Theae paramalers @io maasueed with The dipole
pasitioned undes the figuid filled phantom, The impoedancs staled = anstormad from the
meaguramsant ai the SMA connacior o fhe leed paint. The Relum Loss ansures low
refiactad power. Mo uncaitainly required.

v Ehectrical Delay One-way delay batwesn (fs SMA sannector and (he anterma feed palnt.
Mo uncertainty required,

B4H measured: SAR measured Al the stanad anbanm (o) powee
B4R niovwpatzed: BAR a8 measered, nommalized to an inpo) pewer of 1 W at the antanna
ponnecior.

»  SAR for nomne! TSL paamatars: The meassured TSL parametera are ueed iocalculsts the
nominal SAR resull

The mported uncertainty of messuremeant is stted as the standard Uneenainty of messuramen! |
mistiphad by the covanage fchar k=2, which for @ normal distribubion cormrespaonds to 8 covermge
prabability of spproximataty B5%

I

Camiiceme Mo: B3V 2.40088_bun1d Paje ol
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KMassuramarni Conditions

DASY sysimm conligimation. g har as nat giwan on paga-)

ECIT-2013-0139-FCC-SAR

DASY Varalon D& 595 1 VAT
Emtramodatian Mchvgerms Extraphlaiiin
Phaotom fkdulai Fgn Flesthon
Do Dipain Samter - TEL 18 mmmi wilth Sgnser
Toam Sem Rosalidian oK. gy, or = % mm
Frequiericy 5 FaHT = ¥ Mk
Head TEL paramoters
Tha inikraing pErameiae: 5nd caoUmsam s EEp i
Temperaturn PanimiEivlly Condictiviy
Momomat Head TEL paramalare it o] 15 0540 mhion
Mgmaurod Haad TSL paremetors 20 =0T 400 & B T 084 mfiwm = 5%
Hisng THL lemperatire chargs sudng Tasd w OfE = —_
SAR resull with Hoad TSL
SR averaged o § om” (1 ghof Hesil TEL Concean
BOF mpanred PEO iy (g peiraes 247 Wikg
EAH far somines Hiesel TEL poromaters e e bo BB W = 7.0 % (h=2)
S48 mremaged aver 16 em” (T8 y) of Hesd THL | cordibon
ShA rannred | Us0mve g 058 W g
BAR fol noimifia Head TSL pammaiems | conmnlm) 1 1w B0 Wike = V8.5 % | had)
Body TSL paramelers
Thi Rilicess | fig pnaimoimrs and caRcalaiony wes Applisi
| Tampem Farnuitivity Conduativity
ticmming| Bady TSL paramesers | =20 9.2 LT ki
Uennured Aody TEL parameters § B2 G By 0 Bidal Q. =
Body TSL mparatise chsmgs dusing sl J A5G — —
S5AR result with Body TSL
EAR averaged aver 1 em’ {1 gJ of Body TSL Condtion
EG R e "BEE M i goven 23T Wy
SR K fioteil Body TS demmaiam iz 1 1W BFT Wifkg = T7.0 % k=2
SAR ayassged aver 10 car (10 gh of Body TSEL coarting
SAA rEadured 50 AL WL i 186 Wiiog
2R For noeinal Bady TSL pRiamaians noemaEized 10 W B4 Wik = 1E.5 % (=2
G i DEESVZ-A008E un13 Page 3ol B
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Appendix
Antenna Parameters with Head TSL
I arsa, tirramrmd b daed etk 248~ ]0
| etam Liss - 1.8 08
Antennn Parameters with Body TSL
Enpadaiice. linhslormed o fosd pamt #TRD-3 |0
Feismboss -2 348
Genaral Antenna Paramotors end Degign
e — [ | 308 |

Afmr wng nanT ume Wil W radhinted soveer, aniy @ sHght veesming ol b digohs mear fe feedpciin can be ineas s

Tha dipole & mmde of standard samergid wnadii

el The b ootituctor of the toeding |l s direciy connscisd jB e

BRcoved dr of Ihe dipole, The sresnna b Mambos shor-stited tor D0-sgrmle On some-of the diookey, smail end caps

e a0 0 1ha Apdin BIma i ke o egroes

mictting whan iaded aoeending io fhe peaiian =3 axaloied 0 He

"M memant Condilions” peregraph, The S4R dals ans not alfécerd by e change: Thie awemell dipoeangh s alll

BECordHig B 1 Flatufard

Mo pxanspiie Tormn M be dipssd i e Boole arms, becsuie thay might Band o tie sakiered cormmotor a S

Inedpring ey e demagan:

Mdditional EUT Data

Wamssniurad ty

MEmSEnTIErE T On

Fapramipes 15, 2008

Cartfcaie Mo DAISVE-4H002 jupid

Fopedal 8
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DASYS5 Validation Report for Head TSL

Date: 13.06.2013

Test Laboratory: Industry Canada - Certification & Engineering Burean

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

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

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

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

DASYS52 Configuration:

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

Electronics: DAEA Sn601: Calibrated: 25.04.2013

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

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

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

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

Peuk SAR (extrapolated) = 3.75 Wikg

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

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

0dB =2.89 Wikg = 4.61 dBW/kg

Cor¥hicate No: DEISV2-44002_Junmia PageSol8

Page 109 of 120



L

East China Institute of Telecommunications

Impedance Measurement Plot for Head TSL

ECIT-2013-0139-FCC-SAR

13 Jun 232 98:137:00
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Caificate No: D835V2.4d082_Jun13 Page 6of 8

Page 110 of 120



East China Institute of Telecommunications

DASYS Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Swhzedand

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

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

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

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

DASYS52 Configuration:

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

Electronics: DAEA Sn601; Calibrated: 25.04,2013

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

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

ECIT-2013-0139-FCC-SAR

Date: 17.06.2013

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

SAR(1

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

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

g

<3.00

-6.00

-12.00

15.00

0dB =276 Wikg =441 dBW/ikg

Cartificats No: DEISY2-30062_Jun13 Page 7ol B
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Impedance Measurement Plot for Body TSL
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"‘ in Cobaboraon witr st‘\“;\}. Wi .
o - ram
VAR, \  CALGRATION LABORATORY i”:a/_‘ =WRA 1=

Ass No 52 Huaryvantsi Road. Hadian District, Bejing, 100191, China SN B

7, t
Tel: +85.1062304633.2078  Fax +85.10-62306633 2504 AR ;
E-mal I @emais com Hitp. fwwwe gmcie com ol CNAS L0442

- ol

Callbration Procadura(s) TMC-OS-E02-194 e
E — —— = e
Caliteation date: July 13,2013 —_— e

This calibration Cestficate docurnents the traceability to national standards, which realize the physical
units of measwements(S). The measurements and the uncenainties with confidence probability are
gven on the folowing pages and are part of the cartificate

All calbrations have been conducted in the closaed labaratory fackity: environment tempearature(2243;C
and humidy<70%

Casbration Equipment usaed (M&TE critical for calibration)

Primary Standacds ID¥  Cal Date(Calbrated by, Certificate No. ) Scheduded Calibeation
Power Meter NRVD 102083 11-Sep-12 (TMC. No.JZ12-443) Sep-13
Power sansor NRV-ZS 100585 11-Sep-12 (TMC. No. J212-443) y Sep-13
Reference Probe EX3DV4 | SN 3848 20 Dec-12 (SPEAG No EX3-3846_Dect2) Dec-13
DAE4 SN 777 22-Fab-13 (SPEAG DAE4-T77_Feb13) Feb-14
Sgnal Generator  £4438C | MY48070393  13-Nov-12 (TMC, No.J212-394) Nov-13
Netwark Analyzer EBIGZE MY43021136 15-0ct-12 (TMC, No.JZ13.278) Oct-13

N:mo_ Function Signature

Calibrated by: s Ji SAR Test Enciresr Ci i bl

Appraved by ”ﬂ 0

Issued. July 26, 2013
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Cernficate No. J13-2-2038 Page 1 of8
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TMI e

Ao Mo 03 Husgumipol Rodd Haiidias Nballllll HIHII" 1013 e
1-nl R T Foan =B - 30AERS- 2003
£l irvinEemntiysom :l.l.'..mn:mm_ﬂ:l.

Cloasary:

TEL bagiss smmulatmg liguid

CanvE sanadlivity In TEL f NORMY .2
NiA, ot mpapilicainle or nob meadLened

Calibration 1= Performed According to the Following Standards:

a) |IEEE Std 1528-2004, "IEEE Recommended Praction for Detmomyring (e Peak
Spabs-Averaged Speafis Absorplion Rate (SAR] m the Human Head from Wirekess
Leammimicabons Devices Meaasumment Techmigues®, Decambear 2003

B} IEC B2208-1 "Pricedim o magsuss (ke Specific Abzorplion Rate (SAR) Foe kand-held
danvsces used i choss. proximity to the ear (freguency rangs of J00MHE 1o 3GHz)"
Fabiuany 2005

o) KDBBBSESH, SAR Messurement Requitemants for 100 MHz to 6 GHz

Additions! Documenistion:
di DASYAS Systern Handbook

Meihods Appliad and lnterpretation of Parametars:

s Masaoreinanf Corifione. Further detaile are avadiabla from the Vardation Repon arihe
ur;:t of the cerificatn . Al igires stated in the cedilicale are vald at ihe fiegusncy
mdeatad

= -Anlentia Faramatars with T5L The dipole (s maunted with (e spacer o positian is feed
pair Exaclly betaw the cerded marking of the Nt phaniom seofion, with the ams
afieried paralal to 1he body axs.

s Fead Pobi bopedunee and Refum Loss: Thess parameters gie measired wih (e
dipale poetoned under the liquid filled phantam The espedance stated s tranefomed
freem e maasuremant ai the SkiA connector to the feed paint Tha Retuin Loss
mnzures nw eflactad power. Mo uncartainty decguined

»  Elaotricsl Delay: One-way delay betwean the SMA connector and the antenma faed
paifit, o uncErtsnty regiisd.

v SAR memsires. SAR maasured at the ssated armennn mput powes

o SAR nommalized: SAR a8 megaued. nomalized (o an inpul povest of 1 Woat the amenns
connecioe

»  SAR farnominal TSL pammesrs The messared TSL paremetens are ysed 1o caldulahe
the nominal 548 esull

|
The mportet] wncedanty of messumment = stated 38 the standard  uncermanty of |
Messuremenl mulliplied by ihe coverape factor k=2, which for @ aoomal distribyiian
Coireapnnids o & eovarage probabidly of appresaateEty 95T

Canificain Moo J13-2-5038 Fagnzals
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TMLO e

ASTE NoSd Fumuanbe Hoad Fmstian B, Bepog 100799 Gl
Tl ~48-T[ATEE33 TV FR =8 T0LE AN 1N
E i ko e anny e, BT CEM

Miasuremon! Condibions
DASY wyathir sorlipurmion o8 fr s ol gl on peon 1
DASY Warginm ERSTES AT
Extiagmimtian Mavanesd Exirematatian
P it Tt Phartan
¥
Diiztance Dipole Ceniar - TEL 13 1 with Space
Zolim Beon Besslullon Ea dy HE =5 i i
i
Frequsmay AED Mz 4 MiHE
Head TSL parameters
T fesraing paramior Gnd clinatians wate Jpoiee
| Tampermture FerruimeEy Conducreiy
Boamine) Hepl THL parmminees 204 i R ]
Manusred Hhad TSL paramsters T 44+0TC AT RN % 178 mborm+0 W

Haad TEL lemparaiuie changs faring el w05 "G —_ —
SAR vesull wilh Huad TSL

BdH aunrage ot 1 o (8 ) of Heea TEL fatirulEade,

EAR memnLrmi S50 miY gt e LEE 2o B

SAR Tl rinmming Fasd TEL gurmmmipne normmired o 17 A58 W iy = 08 % e

BAR wwnrsg il myer H0 o om (10 G of Masd TRL | ORI _

G masRinan | EE0 MW e peee &7 eV 1 )

SEF S poomil ey |EL camamaters rermdlizad 16 T 230 W g 204 % (e=2]

Body TSL paramaters
The [oloawig par@metan ans cSCUltorm wern apoied
I smpuratiers: Farmiiity Canductivity I

| Reammmal Body TEL gnramplers :u c Bt | 55 Aifpedm
Iwmmm |HI’.;-:|HL' ETRal% 1 mrorm e S |
i_bnﬁnl.mmmm”m“ JLETE - - |

SAR result with Body TSL

AN avmagpet om0 (an (1 g3 af Bary FEL Conitr _

E.Aﬂrrﬂ.l.:l:l - - 2R0-EAT lipa pesmin Tihmiig

54 for noems By T pacarmines ronwiiasa i AN | ATTuoW by £ 208 % et}

SA wrernguil woer 18 w10 g) af Sty 1L Conaen

S 1 bl it 250 Pt i mesesi LEEmiNig

AR for wmwine By TEL parmmasnm T B W T3 i by 8 50.0 % (k=T
Corfifeate Ao, 1322058 Pape ipti
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TMVMDiee

A g 52 Humypanne Ao Maan Decct Seqng, FOOTEY, Gring
i vBA-10-BJ704830 @I Fua -+ BA-T0-AR N0 208
[E-mmi | |nfoddmnite oom HHIE. [yt BTCIID, SIT

Appondix

Antenna Parameters with Head TSL

linpndanca, franetorrsd kS e i S ed GO
| st Loww . 34038
Antennm Parametors with Body TSL
| Frpedaces Fneiormnd b g post 2081w FRED
| Pty i | oo - 2

AftEriing leer gae sl TOCNY oidissd powes arly @ aligd warmeng of e dipals e the Ssdpon) S0
bl TPvEERTEI,

Tha chpidty in made of stafidaid semitkpd ceeaial cabds The ceiied catdiietor of fie fesdoy lim &
ety sonmechid tn the saceomd arm of The dipoie. The antenne & nereivrs shor-crouisd far
SIC-gigmas O some of Big dipsies. amad end caps ane adoed foibe-dipale sims n onden 3 dnpave
instchung whan (nades scearding (0 e possioh ds explamed n e “Meesuremant Conddioas”
prragraph. The SO dats are ol allacied Ly i change The oveal dipos wnglh s sl accnag o
fhe Biandand

by expemaiivd Buroer st ba appiiod En ihe Sprde SrmE. becanes ey might betrd o fhe-sdldened
cannEslibes near e i) may b damaged

Additional EUT Data
T — | SPEAG
bt e o o | ol 2% 20490
Canficate MNa 41320128 Page 4 &
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TVMLoGE e

Adg: No. 52 Huayuanbel Road, Haidian District, Bajing. 100191, China
Tel +86.10.62304633-2078  Fax +85.10-82304553.2604
E-mail indoRamcts com Hitlp Swww S MGTR GOM

DASYS5 Validation Report for Head TSL Date: 13.07.2013
Test Labaratory: TMC. Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial; D2450V2 - SN: 858
Communication System: CW, Frequency: 2450 Mz
M&db;u'l'l parameles used. [ - 2400 MHz, o - 1.777 imhwhva, & - 37.01, p - 1000
kgim’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY5S Configuration;
* Probe EX3DV4 - SN3846; ConvF(7.13,7.13,7 13). Calibrated:20,12,2012
» Sensor-Surface: 4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn777; Calibrated. 22/2/2013
* Phantom: Flat Phantom; Type: QDO0COP40CC,
*  Measurement SW. UASYSZ %28 7(113/); SEMCAD X Version 14.6.10
(7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(Tx7x7)Cube 0: Measurament grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 82.927 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 26.0 Wikg

SAR(1 g) = 12.4 Wikg; SAR(10 g) = 5.76 Wikg

Maximum value of SAR (measured) = 14.2 Wikg

-13.62
20.42

21.23

34.04

0dB = 14 4 Wikg = 11.57 dBW/kg

Cartficate No: J13-2-2038 Pagesofe
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TV

Add. No 52 Husyusnbes Rosd, Hakdan Cistnct, Beging, 100161, Ching
Ted: +B6-10-52304533.2078 Fax: +86-10-62304633-2504
E-mal: Info@semcite com Httplivwes acile com

Impedance Measurement Plot for Head TSL
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Centificate No: J13-2.2038 Pagedofs
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L
" In Coflaborston wen
M

Add: No 52 Huayuanbei Road, Haikdan Distict. Bating, 100981, China
Tot +86-10-82304823- 2079 Fax: +86-10-82304833-2504
E-mal: Info@emcite.com HUD A sencits cam

DASYS Validation Report for Body TSL Date 11.07.2013
Test Laboratory: TMC, Beljing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 858
Communication System: GVV, Fraquency: 2450 MHz,
Medium paramet?rs used: f = 2450 MHz, o = 1.927 mho/m; er = 51.858; p = 1000
kg/m
Phantom sed?on' Flat Phantom
Measurement Standard: DASYS (IEEENEC/ANSI C63,19-2007)
DASYS Configuration:
* Probe: EX3DV4 - SN3846; ConvF(7,7.7) ; Calibrated:20.12 2012
* Sensor-Surface: 4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn777,; Calibrated; 22/2/2013
* Phantom: Flat Phantom; Type: QDO00P4OCC
*  Measurement SW: DASY52 52.8.7(1137), SEMCAD X Version 14.6.10
(7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7x7)/Cube 0: Measurement gnd: dx=5mm, dy=5mm, dz=5mm
Reference Value = 83,465 Vim, Power Drift = -0.01 dB

Peak SAR (extrapolated) = 24 1 W/kg

SAR(1 g) = 11.9 W/kg; SAR(10 g) = 5.55 W/kg

Maximum value of SAR (measured) = 13.7 Wikg

8

]

6.42

12,83 ‘

19,26

-25.67

32,00 i !

0dB = 13.6 Wikg = 11.32 dBWkg

Cenrtificate No. J13-2-2038 Page 7of8
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