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1 Test Laboratory

1.1 Testing Location

Company Name: TMC Shenzhen, Telecommunication Metrology Center of MIIT

Address: No. 12building, Shangsha Innovation and Technology Park, Futian
District, Shenzhen, P. R. China

Postal Code: 518048

Telephone: +86-755-33322000

Fax: +86-755-33322001

1.2 Testing Environment

Temperature: 18°C~25 °C,
Relative humidity: 30%~ 70%
Ground system resistance: <05 Q
Ambient noise & Reflection: < 0.012 Wikg

1.3 Project Data

Project Leader: Zhang Bojun

Test Engineer: Cao Junfei

Testing Start Date: February 20", 2014
Testing End Date: February 27", 2014

1.4 Signature

«%y 1o

Cao Junfei
(Prepared this test report)

AR
Zha‘l'ng Bojur;
(Reviewed this test report)

7RS

Lu Minniu

Director of the laboratory
(Approved this test report)
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2 Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for Yulong Computer
Telecommunication Scientific (Shenzhen) Co. LTD GSM/WCDMA mobile phone Vodafone 888N are
as follows:

Table 2.1: Max. Reported SAR (1g)

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

Head Left. Touch 0.390
GSM 1900 Body worn Rear Side 0.662
Hotspot Rear Side 0.662
Head Left. Touch 0.792
Wi-Fi Body worn Rear Side 0.140
Hotspot Rear Side 0.140

All the tests are carried out with a fully charged battery.

The SAR values found for the Mobile Phone are below the maximum recommended levels of 1.6
W/Kg as averaged over any 1g tissue according to the ANSI C95.1-1999.

For body worn operation, this device has been tested and meets FCC RF exposure guidelines when
used with any accessory that contains no metal and which provides a minimum separation distance
of 10 mm between this device and the body of the user. Use of other accessories may not ensure
compliance with FCC RF exposure guidelines.

It is determined by user manual for the distance between the EUT and the phantom bottom.
The distance is 10mm and just applied to the condition of body worn accessory

The measurement together with the test system set-up is described in annex C of this test report. A
detailed description of the equipment under test can be found in chapter 4 of this test report.

The maximum reported SAR value is obtained at the case of (Table 2.1), and the values are:
0.792W/kg (19).

Table 2.2:The sum of reported SAR values

Position GSM WiFi BT Sum
Maxi
aximum reported | | ¢ |\ and, Touch cheek 0.390 0792 | 0.033 | 1.215
value for Head
Maxi
aximum reported Rear Side 0.662 0.140 0.016 0.818
SAR value for Body

According to the above table, the maximum sum of reported SAR values for GSM, WiFi and BT
is1.215 W/kg (1g). The detail for simultaneous transmission consideration is described in chapter
13
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3 Client Information

3.1 Applicant Information

Company Name: Yulong Computer Telecommunication Scientific (Shenzhen) Co. LTD
Coolpad Information Harbor, 2nd Mengxi Road, Northern Part of

Address /Post: , .
Science&Technology Park, Nanshan, Shenzhen, China

City: /

Postal Code: /

Country: China

Contact: Gangsheng Yang

Email: yang.yang@yulong.com

Telephone: +86 13366913523

Fax: /

3.2 Manufacturer Information

Company Name: Yulong Computer Telecommunication Scientific (Shenzhen) Co., Ltd
Hi-Tech Industry Park(North),Nanshan District,Shenzhen

Address /Post: , :
City,Guangdong Province,P.R.C

City: /

Postal Code: /

Country: China

Contact: Zou alin

Email: zoualin@yulong.com

Telephone: +86 18617029616

Fax: /
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4 Equipment Under Test (EUT) and Ancillary Equipment (AE)

4.1 About EUT

Description:

GSM/WCDMA mobile phone

Model name:

Vodafone 888N

Operating mode(s):

GSM 1900/Wi-Fi 2450

Tested Tx Frequency:

1850.2 — 1909.8 MHz (GSM 1900)

2412 — 2462 MHz (Wi-Fi)

Test Modulation (GSM)GMSK;
GPRS class 12
GPRS capability Class: | B

EGPRS Multislot Class:

12 (Downlink only)

Power class:

GSM1900: tested with power level 0

Test device Production
information:

Production unit

Device type:

Portable device

Antenna type:

Integrated antenna

Accessories/Body-worn
configurations:

/

Hotspot mode:

support

Form factor:

13.4cm X 6.5cm

4.2 Internal Identification of EUT used during the test

EUT SN or IMEI
ID*
EUTT1 /

HW Version

T3

*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

AE1 Battery

AE2 Headset

Model SN Capacity
PLD-31
c 5 3 / 1880mAh
JWEPOQ6

33-Y27

SW Version

4.4.212.00.T3.140317

Nominal Voltage

3.7V

Manufacturer
ZHUHAI Coslight
battery CO.,LTD.
Shenzhen Juwei

Electronics Co.,Ltd.
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5 TEST METHODOLOGY

5.1 Applicable Limit Regulations
ANSI C95.1-1999: 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

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.

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

KDB 648474 D04 Handset SAR v01: SAR Evaluation Considerations for Wireless Handsets.

865664 D01 SAR measurement 100 MHz to 6 GHz v01: SAR Measurement Requirements for 100
MHz to 6 GHz

KDB248227 D01: SAR Measurement Procedures for 802.11a/b/g transmitters.

KDB941225 D06: SAR Evaluation Procedures for Portable Devices with Wireless Router
Capabilities.

865664 D02 SAR Reporting v01: RF Exposure Compliance Reporting and Documentation
Considerations
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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 Ilimits 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
(,0) . The equation description is as below:

d dw_ d dw
SAR =<-(S )= (=)
dt dm” dt pdv

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

ST
SAR = ¢(—
Sy

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

Where: ois the conductivity of the tissue, pis the mass density of tissue and Eis the RMS
electrical field strength.

However for evaluating SAR of low power transmitter, electrical field measurement is typically
applied.
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Table 7.1: Targets for tissue simulating liquid

Frequency o Conductivity Permittivity
Liquid Type 1 5% Range 1 5% Range
(MHz) (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
M t Dat P ittivit Conductivit
easurement Date Type Frequency ermittivity Drift onductivity Drift
(yyyy-mm-dd) € o (S/m)
2014-02-22 Head 1900 MHz 39.54 -1.15% 1.43 2.14%
2014-02-27 Body 1900 MHz 51.44 -3.49% 1.55 1.97%
2014-02-20 Head 2450 MHz 40.09 2.27% 1.86 3.33%
2014-02-21 Body 2450 MHz 52.24 -0.87% 1.94 -0.51%
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Picture 7-1: Liquid depth in the Head Phantom (1900 MHz) (depth=15.3cm)

Picture 7-2 Liquid depth in the Flat Phantom (1900MHz) (depth=17.4cm)
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Picture 7-3 Liquid depth in the Head Phantom (2450MHz) (depth=15.2cm)

Picture 7-4 Liquid depth in the Flat Phantom (2450MHz) (depth=15.2cm)
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8 System verification

8.1 System Setup

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

Spacer
30 Probe pasitioner
H‘“a. Fiekd probe
T s | Pl Phantem
T

Dipale
Signal (s }

= ¥ n—

Generator - Att]

Picture 8.2 Photo of Dipole Setup
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8.2 System Verification

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

The system verification results are required that the area scan estimated 1-g SAR is within 3% of
the zoom scan 1-g SAR. The details are presented in annex B. The measured value of annex B is
tested with the output power of 250mW, so the measured value of Table 8.1&8.2 is 4 times as big as
annex B.

Table 8.1: System Verification of Head (output power 1W)

Measurement Target value (W/kg) | Measured value (W/kg) Deviation
Date Frequency 1049 19 10g 19 1049 19
(yyyy-mm-dd) Average | Average | Average Average Average | Average
2014-02-22 1900 MHz 20.9 40.0 20.44 39.96 -2.20% -0.10%
2014-02-20 2450 MHz 24.3 51.9 25.16 54.4 3.54% 4.82%
Table 8.2: System Verification of Body (output power 1W
Measurement Target value (W/kg) | Measured value (W/kg) Deviation
Date Frequency 10g9 19 10g 19 1049 19
(yyyy-mm-dd) Average | Average | Average Average Average | Average
2014-02-27 1900 MHz 21.4 40.3 21.92 41.60 2.43% 3.23%
2014-02-21 2450 MHz 23.7 50.8 24.52 52.80 3.46% 3.94%

8.3 Justification for Extended SAR Dipole Calibrations

Usage of SAR dipoles calibrated less than 2 years ago but more than 1 year ago were confirmed in
maintaining return loss (< - 20 dB, within 20% of prior calibration) and impedance (within 5 ohm from
prior calibration) requirements per extended calibrations in KDB 865664 DO01:

Dipole D1900V2 SN: 5d088
Head Liquid
Date of Measurement | Return Loss(dB) | A % Impedance (Q) AQ
10/17/2012 -24.3 / 52.0 /
10/16/2013 -23.3 4.1 50.3 1.7
Body Liquid
Date of Measurement | Return Loss(dB) | A % Impedance (Q) AQ
10/17/2012 -24.0 / 48.9 /
10/16/2013 -23.2 3.3 47.6 1.3
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Dipole D2450V2 SN: 873
Head Liquid
Date of Measurement | Return Loss(dB) | A % Impedance (Q) AQ
10/18/2012 -29.3 / 53.2 /
10/17/2013 -28.6 24 52.1 1.1
Body Liquid
Date of Measurement | Return Loss(dB) | A % Impedance (Q) AQ
10/18/2012 -29.1 / 49.9 /
10/17/2013 -27.9 4.1 48.6 1.3
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9 Measurement Procedures

9.1 Tests to be performed

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

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

the transmit frequency band ( f_) for:

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

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

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

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

c

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

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

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

9.2 General Measurement Procedure

The area and zoom scan resolutions specified in the table below must be applied to the SAR
measurements and fully documented in SAR reports to qualify for TCB approval. Probe boundary
effect error compensation is required for measurements with the probe tip closer than half a probe
tip diameter to the phantom surface. Both the probe tip diameter and sensor offset distance must
satisfy measurement protocols; to ensure probe boundary effect errors are minimized and the
higher fields closest to the phantom surface can be correctly measured and extrapolated to the
phantom surface for computing 1-g SAR. Tolerances of the post-processing algorithms must be
verified by the test laboratory for the scan resolutions used in the SAR measurements, according to
the reference distribution functions specified in IEEE Std 1528-2003. The results should be
documented as part of the system validation records and may be requested to support test results
when all the measurement parameters in the following table are not satisfied.
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=3 GHz =3 GHz

Maximum distance from closest measurement point 541 4e-51n(2) £ 0.5
{gecmetic center of probe sensors) to phantom suiface =L mm e o
Maximum probe angle from probe axis to phantom swface 105+ 10 30+ 1°
normal at the measurement location - ==

=2 GHz: = 15 mm 3-4GHz:= 12 mm

2-3GHz: =12 mm 4-6GHz: = 10 mm
:‘-'1 m_u:l_um area scan :Paﬁa'_ m;a‘_urian: .Ij.xmtl_ _ll}.'_,l:__n 1&1"]1!!]1 t}lE xXaory dimEEiD]: l}Fﬂ:I.E test dE"l.'j.l:E: ].ﬂ ﬂ:I.E'

measurement plane orientation, 1s smaller than the above, the
mezsurement resolition must be < the comesponding x or v
dimenszion of the test device with at least one measuwrement
point on the test deviee.

Maximum zoom scan spatial resolution: Axy . Ao =2 GHz: 2 8 mm . 3-4GHz 25 mm'
e - 2-3GHz:=5mm 4-6GHz =4 mm

3-4GHz: =4 mm

uniform gnd: Azy,.(n) = 5 mm 4-5GHz: <3 mm

5-6GHz: <2 mm

Maximum zoom scan Azl 1): betwreen 17 3-4GHz =3 mm
spatial resolution, two pomnts closest to =4 mm 4-5GHz: =25mm
normal to phantom phantom surface S £ CHz -2 mm
surface graded =

grid
AZgpin=1): between

] ; =15-Az n-1
subsequent pomts - Zocn(B-1)

3-4GHz: =28 mm
A XV, E =30 mm 4-5GHz: =25 mm
volume

5-6GHz: »22 mm

Minmum zeom scan

Mote: & 15 the penetration depth of a plane-wave at normal mcidence to the fissue medium; see draft standard IEEE P1528-
2011 for details.
When zoom scan 15 required and the reporred SAFR from the area scan based J-g 54K estimarion procedures of KDB

447498 1: = 1 4 Wkg, = S mm = 7 mm and < 5 mm zoom scan resolution mav be applied, respectvely, for 2 GHz to 3
GHz, 3 GHzto 4 GHz and 4 GHz to 6 GH=

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

9.4 Power Dirrift

To control the output power stability during the SAR test, DASY5 system calculates the power drift
by measuring the E-field at the same location at the beginning and at the end of the measurement
for each test position. These drift values can be found in Table 14.1 to Table 14.11 labeled as:
(Power Drift [dB]). This ensures that the power drift during one measurement is within 5%.

10 Conducted Output Power

10.1 Manufacturing tolerance

Table 10.1: GSM Speech

GSM 1900
Channel Channel 810 Channel 661 Channel 512
Target (dBm) 30.0 30.0 30.0
Tolerance =+ (dB) +2 +2 +2
Table 10.2: GPRS(GMSK Modulation)
GSM 1900 GPRS
Channel 810 661 512
Target (dBm) 30.0 30.0 30.0
1 Txslot
Tolerance =+ (dB) 2 2 2
Target (dBm) 28.0 28.0 28.0
2 Txslots
Tolerance =+ (dB) *3 *3 +3
Target (dBm) 26.0 26.0 26.0
3Txslots
Tolerance =+£(dB) +3 +3 +3
Target (dBm) 24 24 24
4 Txslots
Tolerance =+£(dB) +3 +3 +3
Table 10.3: WiFi
WiFi 802.11b
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 12 12 12
Tolerance +(dB) 1.5 1.5 1.5
WiFi 802.11g
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 12 12 12
Tolerance = (dB) 1 1 1




TV

No. 2014EEB00026-SAR

Page 21 of 112

WiFi 802.11n

Channel Channel 1 Channel 6 Channel 11
Target (dBm) 11 11 11
Tolerance = (dB) 1 1 1

Table 10.4: BT

Channel Channel 0 Channel 39 Channel 78
Target (dBm) -2 -2 -2
Tolerance 1 (dB) 1 1 1

10.2 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.
For this device, EGPRS support downlink only, does not support uplink.

Table 10.5: The conducted power measurement results for GSM1900

Conducted Power (dBm)

GSM
1900MHZ

Channel 810(1909.8MHz)

Channel 661(1880MHz)

Channel 512(1850.2MHz)

29.25

29.65

30.23

Table 10.6: The conducted power measurement results for GPRS (Hotspot on)

PCS1900 Measured Power (dBm) calculation Averaged Power (dBm)
GPRS (GMSK) 810 661 512 810 661 512
1 Txslot 29.30 29.64 30.15 -9.03dB 20.27 20.61 21.12
2 Txslots 27.68 28.04 28.76 -6.02dB 21.66 22.02 22.74
3Txslots 26.68 27.15 27.65 -4.26dB 22.42 22.89 23.39
4 Txslots 25.65 26.20 26.64 -3.01dB 22.64 23.19 23.63
Table 10.7: The conducted power measurement results for GPRS (Hotspot off)
PCS1900 Measured Power (dBm) calculation Averaged Power (dBm)
GPRS (GMSK) 810 661 512 810 661 512
1 Txslot 29.18 29.53 30.08 -9.03dB 20.15 20.5 21.05
2 Txslots 27.61 27.97 28.72 -6.02dB 21.59 21.95 22.7
3Txslots 26.60 27.07 27.61 -4.26dB 22.34 22.81 23.35
4 Txslots 25,52 26.06 26.57 -3.01dB 22.51 23.05 23.56
NOTES:

1) Division Factors

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

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

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

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

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

According to the conducted power as above, the body measurements are performed with
4Txslots for GSM1900.
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Measured Power (dBm)
h h h7
model\Channel ch O Ch 39 ch 78
2402 MHz 2441 MHz 2480 MHz
GFSK -4.67 -4.74 -4.43
/4 DQPSK -5.04 -5.08 -4.88
8DPSK -5.05 -5.10 -4.87
The conducted power for Wi-Fi is as following:
802.11b/g mode
Test Result (dBm)
Data Rate
Mode 2412MHz 2437MHz 2462 MHz
(Mbps)
(Ch1) (Cheé) (Ch11)
11.79 12.30 12.80
2 11.81 12.33 12.82
802.11b
5.5 12.20 12.70 13.24
11 12.25 12.75 13.27
6 11.97 12.54 12.95
9 11.96 12.52 12.94
12 11.95 12.50 12.93
18 11.93 12.49 12.90
802.11g
24 11.91 12.47 12.88
36 11.90 12.45 12.89
48 11.87 12.43 12.86
54 11.86 12.42 12.85
802.11n mode
Test Result (dBm)
Mode Data Rate 2412MHz 2437MHz 2462 MHz
(MCS Index)
(Ch1) (Ch6) (Ch11)
MCSO0 10.18 10.74 11.26
MCS1 10.17 10.72 11.24
MCS2 10.16 10.71 11.22
802.11n MCS3 10.12 10.68 11.19
MCS4 10.10 10.66 11.16
MCS5 10.09 10.65 11.14
MCS6 10.08 10.64 11.13
MCS7 10.06 10.62 11.12
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SAR is not required for 802.11g/n channels if the output power is less than 0.25dB higher than that
measured on the corresponding 802.11b channels, and for each frequency band, testing at higher
data rates and higher order modulations is not required when the maximum average output power
for each of these configurations is less than 0.25dB higher than those measured at the lowest data
rate. According to the above conducted power, the EUT should be tested for “802.11b, 1Mbps, and
channel 6”.

11 Simultaneous TX SAR Considerations

11.1 Introduction

The following procedures adopted from “FCC SAR Considerations for Cell Phones with Multiple
Transmitters” are applicable to handsets with built-in unlicensed transmitters such as 802.11 a/b/g
and Bluetooth devices which may simultaneously transmit with the licensed transmitter.
For this device, the BT and Wi-Fi can transmit simultaneous with other transmitters, BT and WiFi
could not transmit simultaneously since they share an antenna.
This EUT really supports GPS Tx function.

11.2 Transmit Antenna Separation Distances

WIFI/BT antenna: PIFA GPS antenna: MOLOPOLE

BAND: 2401~2483Mhz BAND:1570-1580MHZ

Gain: -2.4dBi average Gain: -2.1dBi average
3.4dBi peak 3.6 dBi peak

Main antenna: PIFA

BAND: GSM1900

Antenna gain: Average gain(dBi) Peak gain(dBi)
PCS1900 -32 1.8

Picture 11.1 Antenna Locations
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Picture 11.2 Main Antenna Locations

11.3 Standalone SAR Test Exclusion Considerations

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

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

® 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 10m
test separation distances is 19mW.
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Appendix A
SAR Test Exclusion Thresholds for 100 MHz — 6 GHz and < 50 mm

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

MHz 5 10 15 20 25 —

150 39 T7 116 155 194

300 27 55 82 110 137

450 22 45 67 89 112

835 16 33 49 66 82

900 16 32 47 63 79

1500 12 24 37 49 61 SAR Test
Exclusion

1200 H = 33 s >4 Threshold (mW)

2450 10 19 29 38 48

3600 8 16 24 32 40

5200 7 13 20 26 33

5400 6 13 19 26 32

5800 6 12 19 25 31

Picture 11.3 Power Thresholds

12 Evaluation of Simultaneous

Table 12.1: Summary of Transmitters

Band/Mode F(GHz) SAR test exclusion RF output power (mW)
threshold (mW)
Bluetooth 2.441 19 0.79
2.4GHz WLAN 802.11 b 2.45 19 22.39

According to the conducted power measurement result, we can draw the conclusion that:
stand-alone SAR for WiFi should be performed. Then, simultaneous transmission SAR for WiFi is
considered with measurement results of GSM and WiFi. Stand-alone SAR and simultaneous
transmission SAR for Bluetooth should not be performed. Stand-alone SAR for BT must be
estimated according to following to determine simultaneous transmission SAR, and the result is
0.033W/kg (1g average) for head SAR, 0.016W/kg (1g average) for body SAR.

(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm ][ Viguz/x] Wikg for test separation distances < 50 mm;

where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.

Table 12.2: The sum of reported SAR values

Position GSM WiFi BT Sum
Maximum reported | | o\ 4 Touch cheek 0.390 0792 | 0033 | 1.215
value for Head
Maximum reported Rear Side 0.662 0140 | 0.016 | 0.818
SAR value for Body

According to the above table, the sum of reported SAR values for GSM ,WiFi and BT <<1.6W/kg.
So the simultaneous transmission SAR is not required for WiFi transmitter.
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It is determined by user manual for the distance between the EUT and the phantom bottom.
The distance is 10mm and just applied to the condition of body worn accessory.

It is performed for all SAR measurements with area scan and zoom scan based 1-g SAR estimation.
In this report, measured SAR results are scaled to the maximum tune-up tolerance limit according

the power applied to the individual channels, and the results are shown in the column “reported
SAR”.

13.1 SAR Test Result

Table 13.1: Duty Cycle

Duty Cycle
Speech for GSM1900 1:8.3
GPRS for GSM1900 1:2
WiFi 2450 1:1

Table 13.2: SAR Values (GSM 1900 MHz Band - Head)

Cond
Frequency Test cotZdu Max Measured | Reported | Measured | Reported | Powe
Side o Power | SAR(10g) | SAR(10g) | SAR(1g) | SAR(1g) | r Drift
MHz Ch. Position | Power

(dBm) (dBm) (W/kg) (W/kg) (W/kg) (W/kg) (dB)

1880 661 | Left Touch 29.65 32 0.130 0.223 0.212 0.364 0.15

1880 661 | Left Tilt 29.65 32 0.052 0.089 0.088 0.151 0.13

1880 661 | Right | Touch 29.65 32 0.096 0.165 0.158 0.271 0.15

1880 661 | Right Tilt 29.65 32 0.037 0.064 0.063 0.108 0.02

1909.8 | 810 | Left Touch 29.25 32 0.125 0.235 0.207 0.390 0.17

1850.2 | 512 | Left Touch 30.23 32 0.131 0.197 0.212 0.319 0.20

Table 13.3: SAR Values (GSM 1900 MHz Band — Body worn)
Mode Cond

Frequency (nu:)nber Test (?tedu Max Measured Reported Measured | Reported Power
of Position | Power Power | SAR(10g) | SAR(10g) SAR(19) SAR(19) Drift

MHz | Ch. dB Wik Wik Wik Wik dB
timeslots) (dBm) (dBm) | (Wikg) (Wikg) (Wikg) (Wikg) (dB)
1880 | 661 | GPRS (4) Front 26.20 27 0.238 0.286 0.434 0.522 -0.10
1880 | 661 | GPRS (4) Rear 26.20 27 0.314 0.378 0.551 0.662 -0.04

Table 13.4: SAR Values (GSM 1900 MHz Band - Hotspot)
Mode Cond

Frequency (nu:)nber Test (?tedu Max Measured Reported Measured | Reported Power
of Position | Power Power | SAR(10g) | SAR(10g) SAR(19) SAR(19) Drift

MHz | Ch. dB Wik Wik Wik Wik dB
meslots) dpm) | @™ | Wko) | (Wkg) | (Wkg) | (Wkg) | (dB)
1880 | 661 | GPRS (4) Front 26.20 27 0.238 0.286 0.434 0.522 -0.10
1880 | 661 | GPRS (4) Rear 26.20 27 0.314 0.378 0.551 0.662 -0.04
1880 | 661 | GPRS (4) Left 26.20 27 0.070 0.084 0.116 0.139 -0.01
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1880 | 661 | GPRS (4) Right 26.20 27 0.075 0.090 0.128 0.154 0.01
1880 | 661 | GPRS (4) Top 26.20 27 0.020 0.024 0.032 0.038 0.15
1880 | 661 | GPRS (4) | Bottom | 26.20 27 0.278 0.334 0.525 0.631 0.13
1909.8 | 810 | GPRS (4) Rear 25.65 27 0.228 0.311 0.394 0.538 0.07
1850.2 | 512 | GPRS (4) Rear 26.64 27 0.309 0.336 0.555 0.603 0.13
1850.2 | 512 Speech Rear 30.23 32 0.190 0.286 0.331 0.498 0.11
Note: The distance between the EUT and the phantom bottom is 10mm.
Table 13.5: SAR Values (Wi-Fi 802.11 - Head)
Cond
Frequency Tost scted Max | Measured | Reported | Measured | Reported Power
Side mode L Power | SAR(10g) | SAR(10g) | SAR(1g) | SAR(19g) ,
MHz | Ch. Position | Power Drift (dB)
(dBm) (W/kg) (W/kg) (Wikg) (Wrkg)
(dBm)
Left | 802.11b
2437 | ©6 M) Touch 12.30 13.5 0.280 0.369 0.601 0.792 0.11
Left | 802.11b )
2437 | 6 M Tilt 12.30 13.5 0.211 0.278 0.476 0.627 0.06
) 802.11b
2437 | 6 | Right M Touch 12.30 13.5 0.199 0.262 0.371 0.489 -0.14
) 802.11b i
2437 | 6 | Right M Tilt 12.30 13.5 0.176 0.232 0.339 0.447 -0.20
802.11b
2462 | 11 Left M) Touch 12.80 13.5 0.294 0.345 0.595 0.699 0.07
802.11b
2412 1 Left M) Touch 11.79 13.5 0.158 0.234 0.305 0.452 0.05
802.11b
2462 | 11 Left (11M) Touch 13.27 13.5 0.284 0.299 0.573 0.604 0.11
802.11g
2462 | 11 Left (6M) Touch 12.95 13 0.192 0.194 0.388 0.392 0.19
802.11n
2462 | 11 Left Touch 11.26 12 0.197 0.234 0.394 0.467 0.08
(MCS0)
Table 13.6: SAR Values (Wi-Fi 802.11 — Body worn)
Cond Ma
Frequency Tost ctedu Pov:(e Measured | Reported | Measured | Reported | Power
Mode Position | Power ] SAR(10g) | SAR(10g)( | SAR(1g) SAR(19) Drift
MHz | Ch.
Wik Wik Wik Wik dB
(dBm) | (dBm) (Wikg) a) (Wikg) (W/kg) (dB)
802.11b
2437 6 M Front 12.30 | 135 0.054 0.071 0.104 0.137 -0.13
802.11b
2437 6 M Rear 12.30 | 135 0.060 0.079 0.106 0.140 0.12
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Cond Ma
Frequency Tost ;Zdu Pov:(e Measured | Reported | Measured | Reported | Power
Mode | o = | oo | 70" | SAR(10g) | SAR(10g)( | SAR(1g) | SAR(1g) | Drif
MHz | Ch.
Wik Wik Wik W/k dB
(dBm) | (dBm) (Wikg) 9) (Wikg) (Wikg) (dB)
802.11b
2437 6 M) Front 12.30 13.5 0.054 0.071 0.104 0.137 -0.13
802.11b
2437 6 D Rear 12.30 13.5 0.060 0.079 0.106 0.140 0.12
802.11b
2437 6 D Left 12.30 13.5 0.023 0.030 0.041 0.054 0.10
802.11b .
2437 6 D Right 12.30 13.5 0.020 0.026 0.036 0.047 0.12
802.11b
2437 6 D Top 12.30 13.5 0.038 0.050 0.067 0.088 0.10
802.11b
2462 11 D Rear 12.80 13.5 0.057 0.067 0.099 0.116 -0.06
802.11b
2412 1 D Rear 11.79 13.5 0.029 0.043 0.049 0.073 0.15
802.11b
2462 11 (11M) Rear 13.27 13.5 0.060 0.063 0.103 0.109 0.16
802.11g
2462 11 (6M) Rear 12.95 13 0.039 0.039 0.068 0.069 0.02
802.11n
2462 11 Rear 11.26 12 0.039 0.046 0.068 0.081 0.02
(MCS0)

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

14 SAR Measurement Variability

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

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

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

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

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

4) Perform a third repeated measurement only if the original, first or second repeated measurement
is = 1.5 W/kg and the ratio of largest to smallest SAR for the original, first and second repeated
measurements is > 1.20.
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15 Measurement Uncertainty
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15.1 Measurement Uncertainty for Normal SAR Tests (300MHz-3000MHz)

No. | Error Description Type | Uncertainty | Probably Div. | (Ci) | (Ci) | Std. | Std. | Degree
value Distribution g 10g | Unc. | Unc. | of
(1g) | (10g) | freedo
m
Measurement system
1 | Probe calibration B 5.5 N 1 1 1 5.5 5.5 oo
2 | Isotropy B 4.7 R 30710719 19 oo
3 | Boundary effect B 1.0 R N 1 | 06 | 0.6 oo
4 | Linearity B 4.7 R NS 1 | 27 | 27 oo
5 | Detection limit B 1.0 N 1 1 1 0.6 0.6 ©o
6 | Readout electronics B 0.3 R 3 1 1 0.3 0.3 o
7 | Response time B 0.8 R 3 1 1 0.5 0.5 o
8 | Integration time B 2.6 R 3 1 1 1.5 1.5 )
RF bient
9 o amhEml g 0 R G110 o o0
conditions-noise
RF ambient
10 . , B 0 R N 1 0 0 oo
conditions-reflection
Prob itioned
11| ooe PORHORER) g 0.4 R Bl |1 o2]o02]| =
mech. restrictions
Probe  positioning
12 | with  respect to| B 2.9 R N 1 1.7 | 1.7 o
phantom shell
13 | Post-processing B 1.0 R NE) 1 1 0.6 0.6 ©o
Test sample related
Test sample
14 o A 33 N 1 1 1 33 33 71
positioning
Device holder
15 . A 34 N 1 1 1 34 3.4 5
uncertainty
Drift f tput
T3 R el I - 5.0 R Bl 1 ]20]20]| =
power
Phantom and set-up
17 | Phantom uncertainty B 4.0 R 3 1 1 2.3 2.3 o
Liquid ductivit
jg | Ame conGueiviy g 5.0 R Boloe4|043] 18| 12 | e
(target)
Liquid conductivity
19 A 2.06 N 1 |0.64|043| 132 0.89 43
(meas.)
Liquid ittivit
g0 | AHC PEIMENIY g 5.0 R G| o6 049 17| 14 | e
(target)
Liquid permittivity
21 A 1.6 N 1 0.6 1049 | 1.0 | 0.8 521
(meas.)
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Combined standard , 2l
OmPIee SHnear u, = > ciu? 925 | 9.12 | 257
uncertainty o
Expanded uncertainty
(confidence interval of u, =2u, 18.5 | 18.2
95 %)

16 MAIN TEST INSTRUMENTS

Table 16.1: List of Main Instruments

No. Name Type Serial Number Calibration Date Valid Period
01 | Network analyzer Agilent E5071C MY46103759 December 27,2013 One year
02 | Power meter NRVD 101253
03 | Power sensor NRV-Z5 100333 March 6,2014 One year
04 | Signal Generator E4438C MY45095825 January 14, 2014 One year
05 | Amplifier VTL5400 0404 No Calibration Requested
06 | BTS E5515C GB47460133 September 5, 2013 One year
07 | E-field Probe SPEAG ES3DV3 3151 July 31, 2013 One year
08 | DAE SPEAG DAE4 786 November 25, 2013 One year
9 | Dipole Validation Kit | SPEAG D1900V2 5d088 October 17,2012 Two year
10 | Dipole Validation Kit | SPEAG D2450V2 873 October 18,2012 Two year

***END OF REPORT BODY***
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ANNEX A GRAPH RESULTS

GSM 1900 head

Date/Time: 2/22/2014 11:47:15 AM

Electronics: DAE4 Sn786

Medium: Head 1900

Medium parameters used: f= 1880 MHz; 6 = 1.409 S/m; ¢, = 39.59; p = 1000 kg/m’

Ambient Temperature:21.0°C Liquid Temperature: 20.5°C

Communication System: GSM Frequency: 1880 MHz Duty Cycle: 1:8.30042

Probe: ES3DV3 - SN3151 ConvF(4.99, 4.99, 4.99); Calibrated: 7/31/2013

Left Cheek Middle/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 5.039 V/m; Power Drift =0.15 dB

Maximum value of SAR (interpolated) = 0.236 W/kg

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

Reference Value = 5.039 V/m; Power Drift =0.15 dB

Peak SAR (extrapolated) = 0.318 W/kg

SAR(1 g) =0.212 W/kg; SAR(10 g) =0.130 W/kg

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

dB

—1-3.46

-6.92

-10.37

-13.83

-17.29

0 dB = 0.234 W/kg = -6.31 dBW/kg

Fig. 1 1900 MHz CH661
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GSM 1900 head

Date/Time: 2/22/2014 12:36:51 PM

Electronics: DAE4 Sn786

Medium: Head 1900

Medium parameters used: f= 1880 MHz; 6 = 1.409 S/m; ¢, = 39.59; p = 1000 kg/m’

Ambient Temperature:21.0°C Liquid Temperature: 20.5°C

Communication System: GSM Frequency: 1880 MHz Duty Cycle: 1:8.30042

Probe: ES3DV3 - SN3151 ConvF(4.99, 4.99, 4.99); Calibrated: 7/31/2013

Left Tilt Middle/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 6.893 V/m; Power Drift =0.13 dB

Maximum value of SAR (interpolated) = 0.105 W/kg

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

Reference Value = 6.893 V/m; Power Drift =0.13 dB

Peak SAR (extrapolated) = 0.137 W/kg

SAR(1 g) = 0.088 W/kg; SAR(10 g) = 0.052 W/kg

Maximum value of SAR (measured) = 0.0944 W/kg

dB

— -4.43

-8.86

-13.28

-14.71

-22.14

0 dB = 0.0944 W/kg = -10.25 dBW/kg

Fig. 2 1900 MHz CH661
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GSM 1900 head

Date/Time: 2/22/2014 11:15:00 AM

Electronics: DAE4 Sn786

Medium: Head 1900

Medium parameters used: f= 1880 MHz; 6 = 1.409 S/m; ¢, = 39.59; p = 1000 kg/m’

Ambient Temperature:21.0°C Liquid Temperature: 20.5°C

Communication System: GSM Frequency: 1880 MHz Duty Cycle: 1:8.30042

Probe: ES3DV3 - SN3151 ConvF(4.99, 4.99, 4.99); Calibrated: 7/31/2013

Right Cheek Middle/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 4.859 V/m; Power Drift =0.15 dB

Maximum value of SAR (interpolated) = 0.176 W/kg

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

Reference Value = 4.859 V/m; Power Drift =0.15 dB

Peak SAR (extrapolated) = 0.234 W/kg

SAR(1 g) = 0.158 W/kg; SAR(10 g) = 0.096 W/kg

Maximum value of SAR (measured) = 0.171 W/kg

dB

—1-3.37

-b.74

-10.11

-13.48

-16.85

0dB=0.171 W/kg =-7.67 dBW/kg

Fig. 3 1900 MHz CH661
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GSM 1900 head

Date/Time: 2/22/2014 11:29:59 AM

Electronics: DAE4 Sn786

Medium: Head 1900

Medium parameters used: f= 1880 MHz; 6 = 1.409 S/m; ¢, = 39.59; p = 1000 kg/m’

Ambient Temperature:21.0°C Liquid Temperature: 20.5°C

Communication System: GSM Frequency: 1880 MHz Duty Cycle: 1:8.30042

Probe: ES3DV3 - SN3151 ConvF(4.99, 4.99, 4.99); Calibrated: 7/31/2013

Right Tilt Middle/Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 6.905 V/m; Power Drift = 0.02 dB

Maximum value of SAR (interpolated) = 0.0701 W/kg

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

Reference Value = 6.905 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.102 W/kg

SAR(1 g) = 0.063 W/kg; SAR(10 g) = 0.037 W/kg

Maximum value of SAR (measured) = 0.0694 W/kg

dB

—1-3.36

-b.73

-10.09

-13.46

-16.82

0dB=0.0694 W/kg =-11.58 dBW/kg

Fig. 4 1900 MHz CH661
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GSM 1900 head

Date/Time: 2/22/2014 12:03:18 PM

Electronics: DAE4 Sn786

Medium: Head 1900

Medium parameters used: f= 1910 MHz; 6 = 1.435 S/m; &, = 39.507; p = 1000 kg/m’

Ambient Temperature:21.0°C Liquid Temperature: 20.5°C

Communication System: GSM Frequency: 1910 MHz Duty Cycle: 1:8.30042

Probe: ES3DV3 - SN3151 ConvF(4.99, 4.99, 4.99); Calibrated: 7/31/2013

Left Cheek High/Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 4.999 V/m; Power Drift=0.17 dB

Maximum value of SAR (interpolated) = 0.230 W/kg

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

Reference Value = 4.999 V/m; Power Drift=0.17 dB

Peak SAR (extrapolated) = 0.315 W/kg

SAR(1 g) = 0.207 W/kg; SAR(10 g) =0.125 W/kg

Maximum value of SAR (measured) = 0.226 W/kg

dB

—1-3.91

-7.83

-11.74

-15.66

-19.57

0 dB = 0.226 W/kg = -6.46 dBW/kg

Fig. 5 1900 MHz CH810
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GSM 1900 head

Date/Time: 2/22/2014 12:18:24 PM

Electronics: DAE4 Sn786

Medium: Head 1900

Medium parameters used (interpolated): f = 1850.2 MHz; o = 1.382 S/m; & = 39.699; p = 1000
kg/m’

Ambient Temperature:21.0°C Liquid Temperature: 20.5°C

Communication System: GSM Frequency: 1850.2 MHz Duty Cycle: 1:8.30042

Probe: ES3DV3 - SN3151 ConvF(5.21, 5.21, 5.21); Calibrated: 7/31/2013

Left Cheek Low/Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 5.594 V/m; Power Drift = 0.20 dB

Maximum value of SAR (interpolated) = 0.238 W/kg

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

Reference Value = 5.594 V/m; Power Drift = 0.20 dB

Peak SAR (extrapolated) = 0.316 W/kg

SAR(1 g) =0.212 W/kg; SAR(10 g) =0.131 W/kg

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

dB

—1-3.60

-1.21

-10.81

-14.42

-18.02

0 dB = 0.234 W/kg = -6.32 dBW/kg

Fig. 6 1900 MHz CH512
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1g/10g Averaged SAR
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Fig. 6-1 Z-Scan at power reference point (1900MHz CH512)
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GSM 1900 body

Date/Time: 2/26/2014 7:52:19 PM

Electronics: DAE4 Sn786

Medium: Body 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.536 S/m; &, = 51.467; p = 1000 kg/m’

Ambient Temperature:23.7°C Liquid Temperature: 23.2°C

Communication System: 4 slot GPRS Frequency: 1880 MHz Duty Cycle: 1:2.08018

Probe: ES3DV3 - SN3151 ConvF(4.83, 4.83, 4.83); Calibrated: 7/31/2013

Front side Middle/Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 9.928 V/m; Power Drift =-0.10 dB

Maximum value of SAR (interpolated) = 0.467 W/kg

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

Reference Value = 9.928 V/m; Power Drift =-0.10 dB

Peak SAR (extrapolated) = 0.758 W/kg

SAR(1 g) = 0.434 W/kg; SAR(10 g) =0.238 W/kg

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

dB

—1-9.44

-10.88

-16.31

-21.13

-21.19

0 dB =0.451 W/kg = -3.46 dBW/kg

Fig. 7 1900 MHz CH661



TV O Page 3901 115
GSM 1900 body

Date/Time: 2/27/2014 8:00:16 PM

Electronics: DAE4 Sn786

Medium: Body 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.536 S/m; &, = 51.467; p = 1000 kg/m’

Ambient Temperature:23.7°C Liquid Temperature: 23.2°C

Communication System: 4 slot GPRS Frequency: 1880 MHz Duty Cycle: 1:2.08018

Probe: ES3DV3 - SN3151 ConvF(4.83, 4.83, 4.83); Calibrated: 7/31/2013

Rear side Middle/Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 9.842 V/m; Power Drift =-0.04 dB

Maximum value of SAR (interpolated) = 0.605 W/kg

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

Reference Value = 9.842 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 1.09 W/kg

SAR(1 g) = 0.551 W/kg; SAR(10 g) = 0.314 W/kg

Maximum value of SAR (measured) = 0.617 W/kg

dB

—1-6.90

-13.80

-20.69

-27.99

-34.49

0dB =0.617 W/kg = -2.10 dBW/kg

Fig. 8 1900 MHz CH661
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GSM 1900 body

Date/Time: 2/27/2014 8:49:40 AM

Electronics: DAE4 Sn786

Medium: Body 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.536 S/m; &, = 51.467; p = 1000 kg/m’

Ambient Temperature:23.7°C Liquid Temperature: 23.2°C

Communication System: 4 slot GPRS Frequency: 1880 MHz Duty Cycle: 1:2.08018

Probe: ES3DV3 - SN3151 ConvF(4.83, 4.83, 4.83); Calibrated: 7/31/2013

Left side Middle/Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 8.988 V/m; Power Drift =-0.01 dB

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

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

Reference Value = 8.988 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 0.179 W/kg

SAR(1 g) = 0.116 W/kg; SAR(10 g) = 0.070 W/kg

Maximum value of SAR (measured) = 0.127 W/kg

dB

—1-2.94

-5.89

-8.83

-11.78

-14.72

0 dB =0.127 W/kg = -8.96 dBW/kg

Fig. 9 1900 MHz CH661
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GSM 1900 body

Date/Time: 2/27/2014 9:04:45 AM

Electronics: DAE4 Sn786

Medium: Body 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.536 S/m; &, = 51.467; p = 1000 kg/m’

Ambient Temperature:23.7°C Liquid Temperature: 23.2°C

Communication System: 4 slot GPRS Frequency: 1880 MHz Duty Cycle: 1:2.08018

Probe: ES3DV3 - SN3151 ConvF(4.83, 4.83, 4.83); Calibrated: 7/31/2013

Right side Middle/Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 6.600 V/m; Power Drift =0.01 dB

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

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

Reference Value = 6.600 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 0.203 W/kg

SAR(1 g) =0.128 W/kg; SAR(10 g) = 0.075 W/kg

Maximum value of SAR (measured) = 0.141 W/kg

dB

—1-3.00

-6.00

-8.99

-11.99

-14.99

0dB =0.141 W/kg = -8.51 dBW/kg

Fig. 10 1900 MHz CH661
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GSM 1900 body

Date/Time: 2/27/2014 9:20:22 AM

Electronics: DAE4 Sn786

Medium: Body 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.536 S/m; &, = 51.467; p = 1000 kg/m’

Ambient Temperature:23.7°C Liquid Temperature: 23.2°C

Communication System: 4 slot GPRS Frequency: 1880 MHz Duty Cycle: 1:2.08018

Probe: ES3DV3 - SN3151 ConvF(4.83, 4.83, 4.83); Calibrated: 7/31/2013

Top side Middle/Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 4.842 V/m; Power Drift =0.15 dB

Maximum value of SAR (interpolated) = 0.0386 W/kg

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

Reference Value = 4.842 V/m; Power Drift =0.15 dB

Peak SAR (extrapolated) = 0.0500 W/kg

SAR(1 g) = 0.032 W/kg; SAR(10 g) = 0.020 W/kg

Maximum value of SAR (measured) = 0.0340 W/kg

dB

—-3.66

-1.32

-10.99

-14.65

-18.31

0 dB =0.0340 W/kg = -14.69 dBW/kg

Fig. 11 1900 MHz CH661
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GSM 1900 body

Date/Time: 2/27/2014 9:36:11 AM

Electronics: DAE4 Sn786

Medium: Body 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.536 S/m; &, = 51.467; p = 1000 kg/m’

Ambient Temperature:23.7°C Liquid Temperature: 23.2°C

Communication System: 4 slot GPRS Frequency: 1880 MHz Duty Cycle: 1:2.08018

Probe: ES3DV3 - SN3151 ConvF(4.83, 4.83, 4.83); Calibrated: 7/31/2013

Bottom side Middle/Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 15.793 V/m; Power Drift=0.13 dB

Maximum value of SAR (interpolated) = 0.595 W/kg

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

Reference Value = 15.793 V/m; Power Drift=0.13 dB

Peak SAR (extrapolated) = 0.889 W/kg

SAR(1 g) = 0.525 W/kg; SAR(10 g) =0.278 W/kg

Maximum value of SAR (measured) = 0.603 W/kg

dB

—1-3.92

-7.03

-10.55

-14.06

-17.58

0 dB = 0.603 W/kg = -2.20 dBW/kg

Fig. 12 1900 MHz CH661
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GSM 1900 body

Date/Time: 2/27/2014 8:24:09 PM

Electronics: DAE4 Sn786

Medium: Body 1900MHz

Medium parameters used: f= 1910 MHz; 6 = 1.557 S/m; &, = 51.434; p = 1000 kg/m’
Ambient Temperature:23.7°C Liquid Temperature: 23.2°C

Communication System: 4 slot GPRS Frequency: 1909.8 MHz Duty Cycle: 1:2.08018

Probe: ES3DV3 - SN3151 ConvF(4.83, 4.83, 4.83); Calibrated: 7/31/2013

Rear side High/Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 8.067 V/m; Power Drift = 0.07 dB

Maximum value of SAR (interpolated) = 0.459 W/kg

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

Reference Value = 8.067 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 0.654 W/kg

SAR(1 g) = 0.394 W/kg; SAR(10 g) = 0.228 W/kg

Maximum value of SAR (measured) = 0.438 W/kg

dB

—1-3.19

-b.38

-9.57

-12.76

-15.95

0 dB = 0.438 W/kg = -3.59 dBW/kg

Fig. 13 1900 MHz CH810
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GSM 1900 body

Date/Time: 2/27/2014 8:38:59 PM

Electronics: DAE4 Sn786

Medium: Body 1900MHz

Medium parameters used (interpolated): f = 1850.2 MHz; 6 = 1.499 S/m; & = 51.5; p = 1000
kg/m’

Ambient Temperature:23.7°C Liquid Temperature: 23.2°C

Communication System: 4 slot GPRS Frequency: 1850.2 MHz Duty Cycle: 1:2.08018

Probe: ES3DV3 - SN3151 ConvF(4.96, 4.96, 4.96); Calibrated: 7/31/2013

Rear side Low/Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 9.273 V/m; Power Drift =0.13 dB

Maximum value of SAR (interpolated) = 0.591 W/kg

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

Reference Value = 9.273 V/m; Power Drift =0.13 dB

Peak SAR (extrapolated) = 2.27 W/kg

SAR(1 g) = 0.555 W/kg; SAR(10 g) = 0.309 W/kg

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

dB

—1-4.96

-9.92

-14.87

-19.83

-24.79

0 dB = 0.562 W/kg = -2.50 dBW/kg

Fig. 14 1900 MHz CH512
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1g/10g Averaged SAR
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Fig. 14-1 Z-Scan at power reference point (1900 MHz CH512)
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GSM 1900 body

Date/Time: 2/27/2014 9:10:59 PM

Electronics: DAE4 Sn786

Medium: Body 1900MHz

Medium parameters used (interpolated): f = 1850.2 MHz; 6 = 1.499 S/m; & = 51.5; p = 1000
kg/m’

Ambient Temperature:23.7°C Liquid Temperature: 23.2°C

Communication System: GSM Frequency: 1850.2 MHz Duty Cycle: 1:8.30042

Probe: ES3DV3 - SN3151 ConvF(4.96, 4.96, 4.96); Calibrated: 7/31/2013

Rear side Low SPEECH /Area Scan (51x101x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 6.500 V/m; Power Drift=0.11 dB

Maximum value of SAR (interpolated) = 0.388 W/kg

Rear side Low SPEECH /Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 6.500 V/m; Power Drift=0.11 dB

Peak SAR (extrapolated) = 0.535 W/kg

SAR(1 g) = 0.331 W/kg; SAR(10 g) =0.190 W/kg

Maximum value of SAR (measured) = 0.360 W/kg

dB

—1-3.19

-b.38

-9.56

-12.13

-15.94

0 dB = 0.360 W/kg = -4.44 dBW/kg

Fig. 15 1900 MHz CH512
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WIFI 2450 head

Date/Time: 2/20/2014 10:48:45 AM

Electronics: DAE4 Sn786

Medium: Head 2450

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.847 S/m; &, = 40.128; p = 1000
kg/m’

Ambient Temperature:20.3°C Liquid Temperature: 19.8°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.55, 4.55, 4.55); Calibrated: 7/31/2013

left/Cheek Middle/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 12.879 V/m; Power Drift=0.11 dB

Maximum value of SAR (interpolated) = 0.680 W/kg

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

Reference Value = 12.879 V/m; Power Drift=0.11 dB

Peak SAR (extrapolated) = 1.46 W/kg

SAR(1 g) = 0.601 W/kg; SAR(10 g) = 0.280 W/kg

Maximum value of SAR (measured) = 0.598 W/kg

dB

—1-9.10

-10.21

-15.31

-20.42

-25.92

0 dB = 0.598 W/kg = -2.23 dBW/kg

Fig. 16 2450 MHz CH6
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WIFI 2450 head

Date/Time: 2/20/2014 11:04:15 AM

Electronics: DAE4 Sn786

Medium: Head 2450

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.847 S/m; &, = 40.128; p = 1000
kg/m’

Ambient Temperature:20.3°C Liquid Temperature: 19.8°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.55, 4.55, 4.55); Calibrated: 7/31/2013

left/Tilt Middle/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 13.497 V/m; Power Drift = 0.06 dB

Maximum value of SAR (interpolated) = 0.514 W/kg

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

Reference Value = 13.497 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 1.13 W/kg

SAR(1 g) =0.476 W/kg; SAR(10 g) = 0.211 W/kg

Maximum value of SAR (measured) = 0.484 W/kg

dB

—1-9.06

-10.12

-15.19

-20.25

-25.31

0 dB = 0.484 W/kg = -3.15 dBW/kg

Fig. 17 2450 MHz CH6
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WIFI 2450 head

Date/Time: 2/20/2014 5:27:34 PM

Electronics: DAE4 Sn786

Medium: Head 2450

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.847 S/m; &, = 40.128; p = 1000
kg/m’

Ambient Temperature:20.3°C Liquid Temperature: 19.8°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.55, 4.55, 4.55); Calibrated: 7/31/2013

right/Cheek Middle/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 14.783 V/m; Power Drift =-0.14 dB

Maximum value of SAR (interpolated) = 0.438 W/kg

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

Reference Value = 14.783 V/m; Power Drift =-0.14 dB

Peak SAR (extrapolated) = 0.674 W/kg

SAR(1 g) = 0.371 W/kg; SAR(10 g) =0.199 W/kg

Maximum value of SAR (measured) = 0.410 W/kg

dB

—1-95.03

-10.07

-15.10

-20.14

-25.11

0 dB =0.410 W/kg = -3.87 dBW/kg

Fig. 18 2450 MHz CH6



T ML O Page 8201 115
WIFI 2450 head

Date/Time: 2/20/2014 8:54:42 PM

Electronics: DAE4 Sn786

Medium: Head 2450

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.847 S/m; &, = 40.128; p = 1000
kg/m’

Ambient Temperature:20.3°C Liquid Temperature: 19.8°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.55, 4.55, 4.55); Calibrated: 7/31/2013

right/Tilt Middle/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 13.978 V/m; Power Drift =-0.20 dB

Maximum value of SAR (interpolated) = 0.410 W/kg

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

Reference Value = 13.978 V/m; Power Drift =-0.20 dB

Peak SAR (extrapolated) = 0.628 W/kg

SAR(1 g) = 0.339 W/kg; SAR(10 g) =0.176 W/kg

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

dB

— -4.54

-9.08

-13.63

-18.17

-22.71

0 dB = 0.382 W/kg = -4.18 dBW/kg

Fig. 19 2450 MHz CH6



T ML O Page B3l 115
WIFI 2450 head

Date/Time: 2/20/2014 11:41:21 AM

Electronics: DAE4 Sn786

Medium: Head 2450

Medium parameters used: f=2462 MHz; c = 1.88 S/m; &, = 40.052; p = 1000 kg/m’

Ambient Temperature:20.3°C Liquid Temperature: 19.8°C

Communication System: WiFi 802.11 b Frequency: 2462 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.55, 4.55, 4.55); Calibrated: 7/31/2013

left/Cheek High/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 12.476 V/m; Power Drift = 0.07 dB

Maximum value of SAR (interpolated) = 0.854 W/kg

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

Reference Value = 12.476 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 1.39 W/kg

SAR(1 g) = 0.595 W/kg; SAR(10 g) = 0.294 W/kg

Maximum value of SAR (measured) = 0.581 W/kg

dB

—1-9.93

-11.07

-16.60

-22.14

-21.67

0 dB =0.581 W/kg = -2.36 dBW/kg

Fig. 20 2450 MHz CH11



T ML O Page ol 115
WIFI 2450 head

Date/Time: 2/20/2014 1:42:50 PM

Electronics: DAE4 Sn786

Medium: Head 2450

Medium parameters used: f=2412 MHz; = 1.815 S/m; &, = 40.212; p = 1000 kg/m’
Ambient Temperature:20.3°C Liquid Temperature: 19.8°C

Communication System: WiFi 802.11 b Frequency: 2412 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.55, 4.55, 4.55); Calibrated: 7/31/2013

left/Cheek Low/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 9.218 V/m; Power Drift = 0.05 dB

Maximum value of SAR (interpolated) = 0.455 W/kg

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

Reference Value = 9.218 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.676 W/kg

SAR(1 g) = 0.305 W/kg; SAR(10 g) = 0.158 W/kg

Maximum value of SAR (measured) = 0.319 W/kg

dB

—1-9.37

-10.75

-16.12

-21.50

-26.87

0 dB =0.319 W/kg = -4.96 dBW/kg

Fig. 21 2450 MHz CH1



T ML O Page B30 115
WIFI 2450 head

Date/Time: 2/20/2014 2:03:23 PM

Electronics: DAE4 Sn786

Medium: Head 2450

Medium parameters used: f=2462 MHz; c = 1.88 S/m; &, = 40.052; p = 1000 kg/m’

Ambient Temperature:20.3°C Liquid Temperature: 19.8°C

Communication System: WiFi 802.11 b Frequency: 2462 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.55, 4.55, 4.55); Calibrated: 7/31/2013

left/Cheek High 11b/11M/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 12.637 V/m; Power Drift=0.11 dB

Maximum value of SAR (interpolated) = 0.719 W/kg

left/Cheek High 11b/11M/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 12.637 V/m; Power Drift=0.11 dB

Peak SAR (extrapolated) = 1.30 W/kg

SAR(1 g) = 0.573 W/kg; SAR(10 g) = 0.284 W/kg

Maximum value of SAR (measured) = 0.576 W/kg

dB

—1-4.62

-9.24

-13.86

-18.48

-23.10

0 dB = 0.576 W/kg = -2.40 dBW/kg

Fig. 22 2450 MHz CH11



T ML O Page Baof 115
WIFI 2450 head

Date/Time: 2/20/2014 11:22:07 AM

Electronics: DAE4 Sn786

Medium: Head 2450

Medium parameters used: f=2462 MHz; c = 1.88 S/m; &, = 40.052; p = 1000 kg/m’

Ambient Temperature:20.3°C Liquid Temperature: 19.8°C

Communication System: WiFi 802.11 g Frequency: 2462 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.55, 4.55, 4.55); Calibrated: 7/31/2013

left/Cheek High 11g/6M/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 9.759 V/m; Power Drift =0.19 dB

Maximum value of SAR (interpolated) = 0.512 W/kg

left/Cheek High 11g/6M/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 9.759 V/m; Power Drift =0.19 dB

Peak SAR (extrapolated) = 0.919 W/kg

SAR(1 g) = 0.388 W/kg; SAR(10 g) =0.192 W/kg

Maximum value of SAR (measured) = 0.386 W/kg

dB

—-4.68

-9.36

-14.05

-18.73

-23.41

0 dB = 0.386 W/kg = -4.13 dBW/kg

Fig. 23 2450 MHz CH11



T ML O Page BT ot 115
WIFI 2450 head

Date/Time:2/20/2014 2:24:56 PM

Electronics: DAE4 Sn786

Medium: Head 2450

Medium parameters used: f=2462 MHz; c = 1.88 S/m; &, = 40.052; p = 1000 kg/m’

Ambient Temperature:20.3°C Liquid Temperature: 19.8°C

Communication System: WiFi 802.11 b Frequency: 2462 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.55, 4.55, 4.55); Calibrated: 7/31/2013

left/Cheek High 11n/MCSO0/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 9.625 V/m; Power Drift = 0.08 dB

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

left/Cheek High 11n/MCS0/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 9.625 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.908 W/kg

SAR(1 g) = 0.394 W/kg; SAR(10 g) =0.197 W/kg

Maximum value of SAR (measured) = 0.409 W/kg

dB

—1-4.96

-9.93

-14.89

-19.86

-24.82

0 dB = 0.409 W/kg = -3.88 dBW/kg

Fig. 24 2450 MHz CH11



TV o Z014EE020 91
WIFI 2450 body

Date/Time: 2/21/2014 4:49:16 PM

Electronics: DAE4 Sn786

Medium: Body 2450

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.923 S/m; &, = 52.269; p = 1000
kg/m’

Ambient Temperature:20.5°C Liquid Temperature: 20.0°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.15, 4.15, 4.15); Calibrated: 7/31/2013

BODY/Front side Middle/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 4.589 V/m; Power Drift =-0.13 dB

Maximum value of SAR (interpolated) = 0.109 W/kg

BODY/Front side Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 4.589 V/m; Power Drift =-0.13 dB

Peak SAR (extrapolated) = 0.209 W/kg

SAR(1 g) = 0.104 W/kg; SAR(10 g) = 0.054 W/kg

Maximum value of SAR (measured) =0.111 W/kg

dB

—1-4.23

-8.45

-12.68

-16.90

-21.13

0dB=0.111 W/kg =-9.55 dBW/kg

Fig. 25 2450 MHz CH6



TV o Z014EE020 94
WIFI 2450 body

Date/Time: 2/21/2014 5:06:38 PM

Electronics: DAE4 Sn786

Medium: Body 2450

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.923 S/m; &, = 52.269; p = 1000
kg/m’

Ambient Temperature:20.5°C Liquid Temperature: 20.0°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.15, 4.15, 4.15); Calibrated: 7/31/2013

BODY/Rear side Middle/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 3.879 V/m; Power Drift =0.12 dB

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

BODY/Rear side Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 3.879 V/m; Power Drift =0.12 dB

Peak SAR (extrapolated) = 0.180 W/kg

SAR(1 g) = 0.106 W/kg; SAR(10 g) = 0.060 W/kg

Maximum value of SAR (measured) =0.116 W/kg

dB

— -4.04

-8.09

-12.13

-16.18

-20.22

0dB=0.116 W/kg =-9.36 dBW/kg

Fig. 26 2450 MHz CH6
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Fig. 26-1 Z-Scan at power reference point (2450 MHz CH6)



TV o 2014EED0025 AR
WIFI 2450 body

Date/Time: 2/21/2014 5:43:21 PM

Electronics: DAE4 Sn786

Medium: Body 2450

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.923 S/m; &, = 52.269; p = 1000
kg/m’

Ambient Temperature:20.5°C Liquid Temperature: 20.0°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.15, 4.15, 4.15); Calibrated: 7/31/2013

BODY/Left side Middle/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value =2.611 V/m; Power Drift = 0.10 dB

Maximum value of SAR (interpolated) = 0.0435 W/kg

BODY/Left side Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value =2.611 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 0.0700 W/kg

SAR(1 g) = 0.041 W/kg; SAR(10 g) =0.023 W/kg

Maximum value of SAR (measured) = 0.0447 W/kg

dB

—1-4.22

-8.44

-12.65

-16.87

-21.09

0 dB = 0.0447 W/kg = -13.50 dBW/kg

Fig. 27 2450 MHz CH6



TV o 2014EEB002S AR
WIFI 2450 body

Date/Time: 2/21/2014 5:25:23 PM

Electronics: DAE4 Sn786

Medium: Body 2450

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.923 S/m; &, = 52.269; p = 1000
kg/m’

Ambient Temperature:20.5°C Liquid Temperature: 20.0°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.15, 4.15, 4.15); Calibrated: 7/31/2013

BODY/Right side Middle/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 3.200 V/m; Power Drift =0.12 dB

Maximum value of SAR (interpolated) = 0.0402 W/kg

BODY/Right side Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 3.200 V/m; Power Drift =0.12 dB

Peak SAR (extrapolated) = 0.0620 W/kg

SAR(1 g) = 0.036 W/kg; SAR(10 g) = 0.020 W/kg

Maximum value of SAR (measured) = 0.0398 W/kg

dB

—1-10.00

-20.00

-30.00

-40.00

-50.00

0dB=0.0398 W/kg = -14.00 dBW/kg

Fig. 28 2450 MHz CH6



TV o Z014EED020 94
WIFI 2450 body

Date/Time: 2/21/2014 6:02:48 PM

Electronics: DAE4 Sn786

Medium: Body 2450

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.923 S/m; &, = 52.269; p = 1000
kg/m’

Ambient Temperature:20.5°C Liquid Temperature: 20.0°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.15, 4.15, 4.15); Calibrated: 7/31/2013

BODY/Top side Middle/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 6.047 V/m; Power Drift =0.10 dB

Maximum value of SAR (interpolated) = 0.0733 W/kg

BODY/Top side Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 6.047 V/m; Power Drift =0.10 dB

Peak SAR (extrapolated) = 0.110 W/kg

SAR(1 g) = 0.066 W/kg; SAR(10 g) = 0.038 W/kg

Maximum value of SAR (measured) = 0.0729 W/kg

dB

—1-4.39

-8.79

-13.18

-17.58

-21.97

0dB=0.0729 W/kg =-11.37 dBW/kg

Fig. 29 2450 MHz CH6



TV o 2014EED00025 AR
WIFI 2450 body

Date/Time: 2/21/2014 7:40:00 PM

Electronics: DAE4 Sn786

Medium: Body 2450

Medium parameters used: f=2462 MHz; 6 = 1.948 S/m; &, = 52.202; p = 1000 kg/m’

Ambient Temperature:20.5°C Liquid Temperature: 20.0°C

Communication System: WiFi 802.11 b Frequency: 2462 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.15, 4.15, 4.15); Calibrated: 7/31/2013

BODY/Rear side High/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value =4.701 V/m; Power Drift =-0.06 dB

Maximum value of SAR (interpolated) = 0.109 W/kg

BODY/Rear side High/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value =4.701 V/m; Power Drift =-0.06 dB

Peak SAR (extrapolated) = 0.165 W/kg

SAR(1 g) = 0.099 W/kg; SAR(10 g) = 0.057 W/kg

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

dB

—1-3.92

-7.04

-10.56

-14.08

-17.60

0 dB =0.108 W/kg = -9.67 dBW/kg

Fig. 30 2450 MHz CH11



TV o Z014EE0020 945
WIFI 2450 body

Date/Time: 2/21/2014 8:01:32 PM

Electronics: DAE4 Sn786

Medium: Body 2450

Medium parameters used: f=2412 MHz; c = 1.893 S/m; &, = 52.318; p = 1000 kg/m’

Ambient Temperature:20.5°C Liquid Temperature: 20.0°C

Communication System: WiFi 802.11 b Frequency: 2412 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.15, 4.15, 4.15); Calibrated: 7/31/2013

BODY/Rear side Low/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 3.311 V/m; Power Drift = 0.15 dB

Maximum value of SAR (interpolated) = 0.0578 W/kg

BODY/Rear side Low/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 3.311 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.0790 W/kg

SAR(1 g) = 0.049 W/kg; SAR(10 g) = 0.029 W/kg

Maximum value of SAR (measured) = 0.0532 W/kg

dB

—1-3.99

-7.98

-11.97

-15.96

-19.95

0 dB = 0.0532 W/kg = -12.74 dBW/kg

Fig. 31 2450 MHz CH1



TV o Z014EE020 91
WIFI 2450 body

Date/Time: 2/21/2014 8:25:20 PM

Electronics: DAE4 Sn786

Medium: Body 2450

Medium parameters used: f=2462 MHz; 6 = 1.948 S/m; &, = 52.202; p = 1000 kg/m’

Ambient Temperature:20.5°C Liquid Temperature: 20.0°C

Communication System: WiFi 802.11 b Frequency: 2462 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.15, 4.15, 4.15); Calibrated: 7/31/2013

BODY/Rear side High 11b/11M/Area Scan (61x111x1): Interpolated grid: dx=1.500
mm, dy=1.500 mm

Reference Value = 4.671 V/m; Power Drift=0.16 dB

Maximum value of SAR (interpolated) = 0.115 W/kg

BODY/Rear side High 11b/11M/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value =4.671 V/m; Power Drift=0.16 dB

Peak SAR (extrapolated) = 0.171 W/kg

SAR(1 g) = 0.103 W/kg; SAR(10 g) = 0.060W/kg

Maximum value of SAR (measured) =0.113 W/kg

dB

—-3.68

-1.79

-11.63

-15.50

-19.38

0dB=0.113 W/kg =-9.47 dBW/kg

Fig. 32 2450 MHz CH11



TV o 2014EED002S AR
WIFI 2450 body

Date/Time: 2/21/2014 8:46:18 PM

Electronics: DAE4 Sn786

Medium: Body 2450

Medium parameters used: f=2462 MHz; 6 = 1.948 S/m; &, = 52.202; p = 1000 kg/m’

Ambient Temperature:20.5°C Liquid Temperature: 20.0°C

Communication System: WiFi 802.11 g Frequency: 2462 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.15, 4.15, 4.15); Calibrated: 7/31/2013

BODY/Rear side High 11g/6M/Area Scan (61x111x1): Interpolated grid: dx=1.500
mm, dy=1.500 mm

Reference Value = 3.797 V/m; Power Drift = 0.02 dB

Maximum value of SAR (interpolated) = 0.0756 W/kg

BODY/Rear side High 11g/6M/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 3.797 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.112 W/kg

SAR(1 g) = 0.068 W/kg; SAR(10 g) = 0.039 W/kg

Maximum value of SAR (measured) = 0.0739 W/kg

dB

—1-3.65

-1.29

-10.94

-14.58

-18.23

0dB=0.0739 W/kg =-11.31 dBBW/kg

Fig. 33 2450 MHz CH11



TV o Z014EED020 915
WIFI 2450 body

Date/Time: 2/21/2014 9:06:32 PM

Electronics: DAE4 Sn786

Medium: Body 2450

Medium parameters used: f=2462 MHz; 6 = 1.948 S/m; &, = 52.202; p = 1000 kg/m’

Ambient Temperature:20.5°C Liquid Temperature: 20.0°C

Communication System: WiFi 802.11 nHT20 Frequency: 2462 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.15, 4.15, 4.15); Calibrated: 7/31/2013

BODY/Rear side High 11n/MCS0/Area Scan (61x111x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 3.779 V/m; Power Drift = 0.02 dB

Maximum value of SAR (interpolated) = 0.0778 W/kg

BODY/Rear side High 11n/MCS0/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 3.779 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.114 W/kg

SAR(1 g) = 0.068 W/kg; SAR(10 g) = 0.039 W/kg

Maximum value of SAR (measured) = 0.0741 W/kg

dB

—1-4.02

-8.04

-12.05

-16.07

-20.09

0dB=0.0741 W/kg =-11.30 dBW/kg

Fig. 34 2450 MHz CH11



T M ""'" No. 2014EEB00026-SAR
= Page 69 of 112
ANNEX B System Verification Results

1900MHz

Date: 2/22/2014

Electronics: DAE4 Sn786

Medium: Head 1900

Medium parameters used: f= 1900 MHz; 6 = 1.426 S/m; ¢, = 39.542; p = 1000 kg/m’

Ambient Temperature:21.0°C Liquid Temperature: 20.5°C

Communication System: CW_TMC Frequency: 1900 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.99, 4.99, 4.99); Calibrated: 7/31/2013

System Validation /Area Scan (61x121x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm

Reference Value = 85.798 V/m; Power Drift =-0.11 dB

Maximum value of SAR (interpolated) = 11.3 W/kg

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

Reference Value = 85.798 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 18.2 W/kg

SAR(1 g) =9.99 W/kg; SAR(10 g) =5.11 W/kg

Maximum value of SAR (measured) = 11.4 W/kg

dB

—1-3.67

-1.35

-11.02

-14.70

-18.37

0dB=11.4W/kg=10.57 dBW/kg

Fig.B.1 validation 1900MHz 250mW
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1900MHz

Date: 2/27/2014

Electronics: DAE4 Sn786

Medium: Body 1900MHz

Medium parameters used: f= 1900 MHz; 6 = 1.552 S/m; &, = 51.443; p = 1000 kg/m’
Ambient Temperature: 23.7°C Liquid Temperature: 23.2°C

Communication System: CW_TMC Frequency: 1900 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.83, 4.83, 4.83); Calibrated: 7/31/2013

System validation /Area Scan (61x121x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm

Reference Value = 60.339 V/m; Power Drift = 0.08 dB

Maximum value of SAR (interpolated) = 12.4 W/kg

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

Reference Value = 60.339 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 19.3 W/kg

SAR(1 g) =10.4 W/kg; SAR(10 g) = 5.48 W/kg

Maximum value of SAR (measured) = 12.4 W/kg

dB

—-3.38

-6.76

-10.15

-13.53

-16.91

0dB = 12.4 W/kg = 10.93 dBW/kg

Fig.B.2validation 1900MHz 250Mw
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2450MHz

Date: 2/20/2014

Electronics: DAE4 Sn786

Medium: Head 2450

Medium parameters used: f=2450 MHz; c = 1.864 S/m; &, = 40.091; p = 1000 kg/m’

Ambient Temperature: 20.3°C Liquid Temperature: 19.8°C

Communication System: CW_TMC Frequency: 2450 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.55, 4.55, 4.55); Calibrated: 7/31/2013

System validation /Area Scan (61x121x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm

Reference Value = 91.463 V/m; Power Drift =-0.03 dB

Maximum value of SAR (interpolated) = 16.5 W/kg

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

Reference Value = 91.463 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 29.7 W/kg

SAR(1 g) = 13.6 W/kg; SAR(10 g) = 6.29 W/kg

Maximum value of SAR (measured) = 16.0 W/kg

dB

—-4.41

-8.81

-13.22

-17.62

-22.03

0 dB = 16.0 W/kg = 12.03 dBW/kg

Fig.B.3 validation 2450MHz 250mW
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2450MHz

Date: 2/21/2014

Electronics: DAE4 Sn786

Medium: Body 2450

Medium parameters used: f=2450 MHz; 6 = 1.942 S/m; ¢, = 52.236; p = 1000 kg/m’
Ambient Temperature: 20.5°C Liquid Temperature: 20.0°C

Communication System: CW_TMC Frequency: 2450 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.15, 4.15, 4.15); Calibrated: 7/31/2013

System validation /Area Scan (61x121x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm

Maximum value of SAR (interpolated) = 16.1 W/kg

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

Reference Value = 85.042 V/m; Power Drift =0.10 dB

Peak SAR (extrapolated) = 29.2 W/kg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.13 W/kg

Maximum value of SAR (measured) = 15.6 W/kg

dB

—1-4.15

-8.30

-12.46

-16.61

-20.76

0dB=15.6 Wkg=11.93 dBW/kg

Fig.B.4 validation 2450MHz 250mW
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ANNEX C SAR Measurement Setup

C.1 Measurement Set-up

The Dasy4 or 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 DASY4 or 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 Dasy4 or 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 DASY4 or DASY5 software reads the reflection durning a
software approach and looks for the maximum using 2™ ord curve fitting. The approach is
sbottomped at reaching the maximum.

Probe Specifications:

Model: ES3DV3, EX3DV4
Frequency 10MHz — 6.0GHz(EX3DV4)
Range: 10MHz — 4GHz(ES3DV3)
Calibration: In head and body simulating tissue at
Frequencies from 835 up to 5800MHz
Linearity: + 0.2 dB(30 MHz to 6 GHz) for EX3DV4 Picture C.2 Near-field Probe

% 0.2 dB(30 MHz to 4 GHz) for ES3DV3
Dynamic Range: 10 mW/kg — 100W/kg
Probe Length: 330 mm
Probe Tip
Length: 20 mm
Body Diameter: 12 mm
Tip Diameter: 2.5 mm (3.9 mm for ES3DV3)
Tip-Center: 1 mm (2.0mm for ES3DV3)
Application: SAR Dosimetry Testing
Compliance tests of mobile phones
Dosimetry in strong gradient fields

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

Each E-Probe/Probe Amplifier combination has unique calibration parameters. A TEM cell
calibration procedure is conducted to determine the proper amplifier settings to enter in the probe
parameters. The amplifier settings are determined for a given frequency by subjecting the probe to a
known E-field density (1 mW/cm?) using an RF Signal generator, TEM cell, and RF Power Meter.

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

E[ o

o,

SAR =

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

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

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

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

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

PictureC.4: DAE
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C.4.2 Robot

The SPEAG DASY system uses the high precision robots (DASY5: TX90XL) 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)

YV V V V

PictureC.5: DASY5 Robot
C.4.3 Measurement Server

The Measurement server is based on a PC/104 CPU broad with CPU (dasy4: 166 MHz, Intel
Pentium; DASY5: 400 MHz, Intel Celeron), chipdisk (DASY4: 32 MB; DASY5: 128MB), RAM
(DASY4: 64 MB, 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 1/0
interface are contained on the DASY |/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.
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X

Picture C.6 Server for DASY 4 Picture C.7 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.

<Lapbottom 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.

Picture C.8-1: Device Holder Picture C.8-2: Lapbottom 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
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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
The ELI4 phantom is constructed of a fiberglass shell integrated in a wooden table. The shape of
the shell is based on data from an anatomical study designed to determine the maximum exposure
in at least 90% of all users. The ELI4 phantom is intended for compliance testing of handheld and
body-mounted wireless devices in the frequency range of 30MHz to 6GHz. ELI4 is fully compatible
with the latest standard IEC 62209-2 and all known tissue simulating liquids. A cover prevents the
evaporation of the liquid. 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.
Shell Thickness  2+0. 1 mm
Filling Volume  Approx. 20 liters
Dimensions 810 x 1000 x 500 mm (H x L x W)
Available Special

Picture C.10: SAM Twin Phantom
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ANNEX D Position of the wireless device in relation to the phantom

D.1 General Considerations

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

Vertical Vertical
Center Line Center Line
w2, ] w2 | w2
" Hon_zontal el
: Line . :
/Hori/zontal /
4 Line A Acoustic
A Output
Acoustic B Bottomof ~ ymwm
Output Handset B
Bottom of
Handset
wb,rz 1-1?,5/2
wy/2
W, Width of the handset at the level of the acoustic
w, Width of the bottom of the handset
A Midpoint of the width w, of the handset at the level of the acoustic output
B Midpoint of the width w, of the bottom of the handset

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

RE

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



No. 2014EEB00026-SAR
Page 80 of 112

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.

-

o
S
-

Picture D.4 Test positions for body-worn devices

D.3 Deskbottom device

A typical example of a deskbottom device is a wireless enabled deskbottom 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 deskbottom 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 deskbottom devices

D.4 DUT Setup Photos

Picture D.6
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ANNEX E Equivalent Media Recipes

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

Table E.1: Composition of the Tissue Equivalent Matter

Frequency (MHz) ‘ 835 Head ‘ 835 Body | 1900 Head | 1900 Body | 2450 Head | 2450 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
lelectric £=415 | €=552 | €=40.0 | =533 £=30.2 £=52.7
Parameters
0=0.90 0=0.97 0=1.40 0=1.52 0=1.80 0=1.95
Target Value




T M "-"4 No. 2014EEB00026-SAR
/o Page 83 of 112

ANNEX F System Validation

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

Table F.1: System Validation

Probe SN. Liquid name | Validation date | Frequency point | Status (OK or Not)
3151 Head 850MHz | August. 06, 2013 850 MHz OK
3151 Head 850MHz | August. 06, 2013 900 MHz OK
3151 Head 1800MHz | August. 07, 2013 1800 MHz OK
3151 Head 1900MHz | August. 07, 2013 1900 MHz OK
3151 Head 2000MHz | August. 08, 2013 2000 MHz OK
3151 Head 2100MHz | August. 08, 2013 2100 MHz OK
3151 Head 2450MHz | August. 11, 2013 2450 MHz OK
3151 Body 850MHz | August. 12, 2013 850 MHz OK
3151 Body 850MHz | August. 12, 2013 900 MHz OK
3151 Body 1800MHz | August. 13, 2013 1800 MHz OK
3151 Body 1900MHz | August. 13, 2013 1900 MHz OK
3151 Body 2000MHz | August. 14, 2013 2000 MHz OK
3151 Body 2100MHz | August. 14, 2013 2100 MHz OK
3151 Body 2450MHz | August. 15, 2013 2450 MHz OK
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ANNEX G Probe Calibration Certificate

' In Caliporatom wan _:_,Il- A ’ ot
IM"’—P*“J | -
s CALIBRATION LABORATORY , = R .

Add: No 52 Huaywanbei Rand, Haidian District, Beffing, 100191, China % i
Tel: +E6-10-62304633-2079  Fax- +86-| 0-62304633-2504 Ml CMAS 2
E-mall: Info@iemeite. com Hittp:fwwacemcise cam

Client TMC(SZ)/CSZIT
R = T

B 2L

T e ;
Object ES30V3 - SN:3151 Sodd 3L

NC-CC-13 -p 2 9-c4) 2

Calibration Procedura(s)

TMC-0S-E-02-195 : _
Calibration Procedures for Dosimetric E-field Probes -

Calibration date: July 31, 2013

This calibration Certificate documents the traceability to national standards, which reslize the physical units of
measurements{3l). The measuremants and the uncertainties with confidence probability are given on the following
pages and are part of the cerificate.

All ealibtations have been conducted in the closed laboralory facility: environment temperature(22s3rc and
hiumidity <70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date{Calibrated by, Cerlificate Na.) Schedulad Calibration
Power Meter NRP2 101919 1=Jul-13 {TMGC, No.JW13-044) Jun-14
Power sensor  NRP-ZB1 | 101547 01-Jul-13 {TMC, No.W13-044) Jun-14
Power sansor  NRP-Z21 | 101548 01=Jud-13 (TMC, No.JW13-044) Jun-14
Reference10dBAttenuator | BTOS20 12-Dec-12(TMC Mo, JZ12-B57) Dec-14
Reference20dBAttenuator | BTD26T 12-Dec-12(TMC No. JZ12-B56) Dac-14
Reference Probe EX30V4 | SN 3848 20-Dec-12{SPEAG No. EX3-3846_Dwc12) Dec-13
DAE4 SN 777 22-Feb-13 (SPEAG, DAE4-TT7_Feb13) Feb -14
Secondary Standards IO # Cal Date(Calibrated by, Cerfificate No.) Scheduled Calibration
SignalGeneratorMGIT00A | 6201052805  01-Jul-13 {TMC, No.JW13-045) Jun-14
MNetwork Analyzer ESOTIC | MY46110673  15-Feb-13 (TMC, No.JZ13-781) Feb-14
) Mame Function Signature
Calbrated by: Zhao Jing SAR Test Engineer i#
Reviswed by. Qi Dianyuan SAR Project Leader
Approved by: Xigo Li Deputy Director of the labsratory

Issued: August 13, 201
This calibration certificate shall not be repreduced except in full without written approval of the laboratory:

Cenificate Mo: J13-2-2313 Page 1 of 18

At
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' In Colsboration with
' ‘ speag
s N CALIBRATION LABORATORY

Add: No.32 Husyusnbei Rosd, Haidion District, Bedjing, 100191, China
Tel: +86-10-6230463 32079 Fax: +Be ] (-62504633-2 504

E-muik: Infod@emiite.com it wwwemuibecom
Glozsary:
TSl tissue simulating liquid
NORMNy.z sensitivity in free space
ConvF gensitivity in TSL/ NORMx, y.z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABC.D modulation dependent linearization parameters

Polarization & Protation around probe axis
Polarization & B rotation around an axis that is in the plane normal to probe axis (at measurement center}, |

B=0 is normal to probe axis

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used
in close proximity to the ear (frequency range of 300MHz to 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

NORMy, 2 Assessed for E-field polarization B=0 (F2900MHz in TEM-cell; f>1800MHz: waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of MORMx v,z does not effect the

E*-figld uncertainty inside TSL (see balow ConvF).

NORMfIx, vz = NORMe v 2* fraguency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2, The uncertainty of the
fraguency responsa is included in the stated uncartamty of ConvF,

DCPx v z: DCP are numerical linearization parameters assessed based on the data of power sweep
{no uncartainty required), DCP does not depand on fraquency nor media.

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics.

Ax.yz Bxyg Cx )z VRx ¥ z:4,B.C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal, The parameters do not depend on frequency nor
media, VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f=800MHz) and inside waveguide using analytical field distributions based on
power measurements for f =800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncerainty valued are given.
Thase parameaters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL comesponds to NORMx yz* ConvF whereby the uncertainty corresponds to
that given for ConvE. A frequency dependent ComnvF is used in DASY version 4.4 and higher which

 allows extending the validity from=50MHz to+100MHZ.

Sphenical isofropy (30 deviation from isotropy). in a figld of low gradients realized using a fiat
phantom exposed by a patch antenna.

Sensor Offsal: The sensor offsat corresponds to the offsat of virtual measurement center from the
probe tip (on probe axis). Na tolerance required,

Connectar Angle; Tha angle is assassed using the information gained by determining the NORMx
{no uncertainty required).

Certificate Mo JE3-2-2313 Page 2 of 11
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' In Colldooranon wim
' 4 s p e ag
VAR, \ CALBRATION LABORATORY

Adid: Mo52 Huayoanbed Fond, Haidian Discrict, Befing, 100091, China
Tel: +BE-10-62304633-2079 Fax: +86-10-62304633-2504
E~mail: Infoifemeite.com Httpfwwvcemeile, com

Probe ES3DV3

SN: 3151

Calibrated: July 31, 2013
Calibrated for DASY/EASY Systems

{Mofe: non-compatible with DASY2 systam|}

Certificate No: J13-2-2313 Page 3 of 11
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' in Collaboration witr
I ' ‘ s p e a g
rin. CALIERATION LABORATORY

Add: Ma.52 Huayoanbei Rond, Haidian Districe, Beijing, 100191, China
Tel; +86-1 0623046332070 Fao; #8361 0-62304633-2504
E-muil: Infoffemeite.com Hitpo'wwwemoibe.com

DASY — Parameters of Probe: ES3DV3 -

Basic Calibration Parameters

SN: 3151

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm{pVi(Vim))* 1.15 1.24 1.18 +10.8%
DCP{mV)® 105.4 101.7 102.3
Modulation Calibration Parameters
'uID | Communication A B = D VR Unc®
System Name dB dBpV dB mV (k=2)
0 oW x |06 0.0 i0 0.00 2378 | 13.0%
Y 0.0 0.0 1.0 24686
F 0.0 0.0 1.0 2379

The repored uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution

Corresponds to a coverage probability of approximately 95%.

A Tha uncertainties of Marm X, ¥, Z do nat affect the E*-figld uncertainty inzide TSL {see Page 5 and Page 6).

® Mumerical linearization parameter uncertainty not required

E Uncertainly is determined using the max. deviation from linear responsa applying rectangular distribution

and is expressed for the squara of tha field value.

Certificate Mo: J13-2-2313 Page4 of 11
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' I Calakaranem wit
s p & a o
- CALIBRATION LABORATORY

Add: Mo.52 Humyuanbed Foad, Haddian Districs, Beifing, 100121, China
Tel: +86-10-62304633-2079 Fax: ~86-10-6230463 3-1304
E=mail; Infix@emeitz com Himp:Ssrww emeite,com

DASY — Parameters of Probe: ES3DV3 - SN: 3151

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz]® Pa::li?tt::i':jr ! c“"':";::f’ ConvF X G-nnvFYll:umFZ Alpha ':"::'I' :'::;:
850 415 0.92 6.13 813 6.13 020 | 2.00 | £12%
900 415 067 600 | BOD 6.00 020 | 218 | +12%
1810 400 1.40 521 | 521 521 026 | 276 | £12%
1900 40.0 140 490 499 4.99 028 | 276 | £12%
3000 40.0 140 4.97 491 491 028 | 2.75 | £12%
2100 39.8 149 5.21 5.21 521 0.24 | 3.23 | £12%
2450 392 180 455 455 4.56 040 | 183 | £12%
2550 39.1 1.91 4.37 437 4.37 040 | 189 | £12%
2600 39.0 198 437 4.37 4.37 042 | 184 | +12%

© Frequency vabdity of 2100MHz only appdies for DASY w4 4 and higher (Page 2), else it is restricted 1o +50MHz. The
uncertzinty is the RES of ConvF uncertainty at calibration frequency and the uncertainty for the Indicated frequency band,
" frequency below 3 GHz, the validity of tissue paramaters (£ and o} can be relaxed to £10% if liguid compensation
farmula s applied to measured SAR values. At frequencies above 3 GHz, the validity of tiesue paramelers (g and o) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncedainty for indicated target tissue parameters.

Certificate Mo: 113-2-2313 Page sof 11
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DASY — Parameters of Probe: ES3DV3 - SN: 3151

Calibration Parameter Determined in Body Tissue Simulating Media

f MHz° F:':'};'::WF c"“‘:‘ﬁ"ﬁ:?" ConvF X | ConvE Y | ConvF Z | Alpha [;:'::;' ::;’::';
850 55.2 0.99 6.10 8.10 6.10 025 [207 | +12%
800 55.0 1,05 5,96 5.96 5,96 027 |194 | +12%
1810 533 1,52 496 | 4.96 4.96 033 235 |+12%
1800 533 1.52 483 | 483 4.83 D36 |215 | +12%
2000 533 152 4.79 479 4.70 031 |287 | +12%
2100 53.2 162 458 458 458 0.33 | 257 | £12%
2450 827 1.5 415 415 415 048 [182 | +12%
2550 52 6 2.09 4.03 4.03 4.03 051 [1.83 | +12%
[ 2800 52.5 | 218 | 3.87 3.87 387 051 |1.85 | +12%

G Frequency vabdity of +100MHz only applies for DASY v4.4 and higher (Page 2), elsa it is restricted to +50MHz. The
uncerainty is the RSS of ComF uncerainty at calibration frequency and the uncertainly for the indicated frequency band,
" At frequency below 3 GHz, the validity of fissue parameters (£ and o) can be relaxed to £10% if figuid compansation
formula iz applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (& and o) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncedainty for indicated target tissue parameters,

Certificate Mo: 113-2-2313 Page é of 11
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Frequency response {normalized)

Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.5% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: 0.9% (k=2)
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Dynamic Range f(SARpead)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: 20.9% (k=2)
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Conversion Factor Assessment

f=900 MHz, WGLS R9(H_convF)  f=1810 MHz, WGLS R22(H_convF)

an
et cRanmy

Deviation from Isotropy in Liquid
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Uncertainty of Spherical lsotropy Assessment: £2.8% (K=2)
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DASY - Parameters of Probe: ES3DV3 - SN: 3151

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (*) B4.7
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter | 10mm
Tip Length I 10mm i
Tip Diameter 4mm
Probe Tip to Sensor X Calibration Point 2Zmm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2Zmm
Recommended Measurement Distance from Surface 3mm

Certificate Mo: 1153-2-2313 Page 11 of 11
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Aceeptable Conditions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPEAG-TMC Duoal-Logo Calibration Program to
Support FCC Equipment Certification

The acceptable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by TMC (Telecommunication Meirology Center of MITT in Belfing, Chinc),
under the Dual-Logo Calibration Certificate program and quality assurance (QA)
protocols established between SPEAG (Schmid & Partner Engineering AG, Switzerland)
and TMC, to suppont FOC (L15. Federal Communications Commizsion) equipment
certification are defined and described in the following.

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

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

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

i) Free-space E-field and H-field probes, including those used for HAC (hearing
aid compatibility) evaluation, temperature probes, other probes or equipment
not identified in this document, when calibrated by TMC, are excluded and
cannot be used for measurements to support FCC equipment certification.

i) Signal specific and bundled probe calibrations based on PMR (probe
modulation response) characteristics are handled according to the
requirements of KDB 863664; that is, “Until standardized procedures are
available to make such determination, the applicability of a signal specific
probe calibration for testing specific wireless modes and technologies is
determined on a case-by-case busis through KDB inquiries, including SAR
system verification requirements.”

b} Calibration of SAR system validation dipoles, excluding HAC dipoles,

¢} Calibration of data acquisition electronics DAEIVy, DAE4Vx and DAEasyVx.

d) For FCC equipment certification purposes, the frequency range of SAR probe and
dipole calibeations is limited to 700 MHz - 6 GHz and provided it is supported by
the cquipment identified in the TMC QA protocol (a separate attachment to this
document),

e) The identical system and equipment setup, measurement configurations,
hardware, evaluation algorithms, calibration and A protocols, including the
format of calibration certificates and reports used by SPEAG shall be applied by
TMC.

f) The calibrated items are only applicable to SPEAG DASY 4 and DASY 3 or
higher version systems,



No. 2014EEB00026-SAR
Page 96 of 112

Tane 26, 2013

1) The SPEAG-TMC agreement includes specific protocols identified in the following
to ensure the quality of calibration services provided by TMC under this SPEAG-
TMEC Dual-Logo calibration agreement are equivalent to the calibration services
provided by SPEAG. TMC shall, upon request, provide copies of documentation to
the FCC to substantiate program implementation.,

@} The Inter-laboratory Calibration Evaluation (ILCE) stated in the TMC QA
protocal shall be performed between SPEAG and TMC at least once every 12
months. The ILCE acceptance criteria defined in the TMC QA protocal shall be
satisfied for the TMC, SPEAG and FCC apreements (o remain valid.

b) Check of Calibration Certificate (CCC) shall be performed by SPEAG for all
calibrations performed by TMC. Written confirmation from SPEAG is required
for TMC 1o issue calibration certificates under the SPEAG-TMC Dual-Logo
calibration program, Quarterly reports for all calibrations performed by TMC
under the program are also issued by SPEAG.

<) The calibration equipment and measurement svstem used by TMC shall be
verified before each calibration service according to the specific reference SAR
probes, dipoles, and DAE calibrated by SPEAG. The results shall be reproducible
and within the defined acceptance criteria specified in the TMC QA protocol
before cach actual calibration can commence. TMC shall maintain records of the
measurement and calibration system verification results for all calibrations,

d) Quality Check of Calibration (QCC) certificates shall be performed by SPEAG at
least once every |12 months. SPEAG shall visit TMC facilities to verify the
laboratory, equipment, applied procedures and plausibility of randomly selected
certificates,

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

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

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

Body), to facilitate FCC equipment approval.

5} TMC shall address any questions raised by its clients or TCBs relating to the SPEAG-
TMC Dual-Logo calibration program and inform the FCC and SPEAG of any critical
(BT,

4

Change Mote: Revised on Jume 26 to clasify the applicability of FMB and Busdled probe calibrations
according wr the requirements of KDB BA3664.

L8]
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ANNEX H Dipole Calibration Certificate
1900 MHz Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughausstresse 43, 8004 Zurich, Switzertand

=3 Schwalzerischer Kalibriendienst
Eervice sulsse d'ételonnage
Egrvizio svizzero dl tarsbura

S swiss Calibration Service

Accreditad by the Swiss Accraditaiion Senics (SAS) Acoreditation Ho.: SCS 108
The Swies Accreditation Sarvice s one of the slgnataries in the EA

Hurﬂmmlﬁgmﬂhlh' recognition of calibration cerifl cales

Cilest R xy } .!. .- 2 .- -:‘J:. v iie M@w njmw_sdu“_mﬂ -
CHLlﬂﬂﬁTIUN CEHTlFICATE - ; I
Osfect D1900V2~'SN: 5088 1 | G 5L 4‘!-‘-
| THE
_:Caﬁbrahm pmeedure fﬂr"dipulemﬂ:h‘hm kﬂsahml'ﬂ?m!ﬂl'lz :
Calibralion date: Dctober 17, 2042 . LT

This calibration certficate decuminls the irsceablity i ralianal slandants, which reilize the physical units of measuramants (S1).
The moasuroments &nd i urcitalnlies with confidence probatilily sre ghaen on the lolowing pages and are part of the cetticats,

All cafbrations have been conducted in the clossd lzbaratony facility: envirenment bemperatise (22  3)°C and humidity < 70%.

Callbration Eguipmesnd wsed (MATE crtical for calibeation)

Primary Standands 1D ¥ Cal Data (Centicats Ha.) Schaduled Caibration

Porssar migfer EPM-2434 GBATABITOL 08-Ciat-11 (Mo, 217-01451) Oct-12

Powar sengar HP BaB1A USariazres 05-0zl-11 (Wa. 217-01451) Oet-12

Aofarenca 20 dB Aftsnuater SN; G05E (20%) 27-Mer-12 (Mo, 217-01530) Apr-13

Type-M migraich combination SN 50472706327  27-Mar-12 (No. 217-01533) Apr-13

Aslerance Probe ES30V3 5h: 3205 -Dec-11 (No, E53-3205_Decil) Dac-12

DAE= SH: B0 27-Jun-12 (Mo, DAES-E01 Jun12) Jun-13

Sacandary Standards D Chack Dada (in bousa) Schaduted Chistk

Fawer aanscs HP B2814 MY 4108237 160802 {in house check Ocl-11) In house chack; O-13

AF genaretor AAS SMT-06 100008 Od-Aug-86 (in howss eheck Oal-11) In house check: Oo-13

Ratwork Analyzer HP 8753E LIS3T380585 54206 16-Oct-01 (in howse check Ogt=12) In housa chack: Oci-13
Hamg i Signature

Calibraled by Wras EkNesovg, T O

lzsued: Qctober 17, 2002

This calibration codticale shall net be reproduced except In full without wrilten appoovel of the tabomatory.

Caortificato Mo: D1900V2-524088_0ct12 Page 1ol 8 !:E’t
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasss 43, 8004 Zurlch, Switzerland

§  Schwelzerlacher Kalibrisrdienst

c Zervice sulzse d'élonnage
Servizio svizzers di tarstura

S Swiss Calibration Servics

Accrodied by the Swiss Accreditation Sarviss (SAS) Accreditation No: SCS 108
The Swias Accreditstion Service Is ong of the signateries 1o the EA
Multilateral Agresmant tor the recognition of calibration certificates

Glossary;

T3L tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Praciice for Determining the Peak Spatial-
Averaged Specific Absorption Rate {5AR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

¢) Federal Communications Commission Office of Engineering & Technalogy (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile snd
Fortable Devices with FCC Limits for Human Exposure to Radicfrequency Emissions”,
Supplement C (Edition 01 -01) to Bulletin 65

Additional Documentation:
d) DASY4/S Systern Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

= Elsctrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

* SAA measured: SAR measured at the stated antenna in put power,

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Ceriilicatle Mo: D1500V2-5d088_Oct12 Page 2 ol 8
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TIVIZ

Measurement Conditions
DASY system configuration, as far as not givar on paga 1.
DASY Version DASYS V5283
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantomn
Distance Dipole Contar - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
Tha following parameters and caloulations wars applied,
Temperature Permittivity Conductivity
HNominal Head TSL parameters 20°C 40,0 1.40 mho/m
Measured Head TSL parameters (220 £0.2) °C 4006 % 1.37 mhofm =6 %
Head TSL temperature change during test <05°C - —_
SAR result with Head TSL
SAR averaged over 1 ¢m’ (1 g} of Head TSL Condition
SAR measumed 250 mW nput power 9.86 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.0 Wikg £ 17.0 % (k=2)
SAR averagod over 10 em’ (10 g) of Head TSL condiion
SAR measured 250 mW input power 519 Wikg
SAR for nominal Head TSL parametens nomalized to 1W 20.9 Wikg = 18.5 % (k=2)
Body TSL parameters
Tha following pamamatars and caloulations wore appliad,
Temperature Parmittivity Conductivity
Mominal Body TSL parameters 220°C 533 1.52 mhafim
Measured Body TSL parameters {22.0 0.2 °C E2226% 1.54 mhofm = & %
Body TSL temparature change during test <0.5°C — —
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Body TSL parameters normalized to 1W 40.3 Wikg =17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mW input power 5.40 Wikg
SAR for nominal Bady TSL paramsters nomalized to 1W 21.4 Wikg = 16.5 % (k=2)
Canificate No: D1900V2-5d088_Oct12 Pape 3ol B
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Appendix
Antenna Parameters with Head TSL
Impedance, fransformed 1o feed point 5200 +5%90
Retumn Loss -2434d8
Antenna Parameters with Body TSL
| Impedance, transformed to fead point 48.9 0+ 6.2 0
I_Hnl!er Logs =24.0 d8

General Antenna Parameters and Design

| Eiectrical Deiay (one diraction) | 1.185 ns

Afer long term use with 100W radiatod power, anly a alight warming of tha dipole naar the feadpaint can be mensuroed.

"Measurement Condilions® paragraph, The SAR data are not affectsd by this change. The ovaral dipole length is still
accarnding fo the Standard,

Mo oxcessivo force must be appliad 1o the dipole ams, bacauso they might band or the scidered connactions near tha
lsadpalnt may be demaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on June 28, 2008

Certificatn No: D10900V2-54088_Oct12 Fage 4 ol &
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DASYS Validation Report for Head TSL

Diaie: 17.10.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MITz; Type: D1900VZ; Serial: D1900V2 - SN: 540858

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: { = 1900 MHz; o = 1.37 mho/m; &= 40; p= 1000 ke/m’
Phantom section: Flat Section

Measurcment Standard: DASYS (IEEEMEC/ANSI C6H3.19-2007)

DASYS2 Configuration:
»  Probe: ES3DV3 - SN3205; Convl(5,01, 5.01, 5.01); Calibrated: 30.12.2011;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sno01; Calibrated: 27.06.2012
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial; 1001
o DASYS2 52.8.3(988); SEMCAD X 14.6.7(6848)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 94,805 V/m; Power Drift = 0.04 dB

Peak SAR (extuapolated) = 17.6 Wikg

SAR(1 g) = 9.86 Wikg; SAR(10 g) =519 Wikg

Maximum value of SAR (measured) = 12.1 Wikg

=5

12,00

-16.09

20,00

0dB=12.1 Wikg = 10.83 dBW/kg

Carifieate Mo D1900V2-54088_0cti2 Page 5ol &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 17.10.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54088

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: = |900 MHz; o = 1.54 mho/m: &= 52.2; p = 1000 ic_s_:.l’m3
Phaniom section: Flat Section

Measurement Standard: DASYS (IEEEIEC/ANSI Cr3.19-2007)

DASY 52 Configuration;

» Probe: ES3DV3I - SN3205; ConvF(4.62, 4.62, 4.62); Calibrated: 30.12.2011;

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn0601; Calibrated: 27.06.2012
Phantom: Flat Phantom 5.0 (buck); Type: QDODOPS0AA; Serial: 1002
DASYS2 52 8 3(988); SEMCAD X 14.6.7(6848)

-

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

Reference Value = 94,805 V/m; Power Drife=0.03 dB

Peak SAR (exirapolated) = 17.9 W/kg

SAR(1 g) = 10.2 Wikg; SAR(10 g) = 5.4 Wikg

Maximum value of SAR (measured) = 12.8 Wik

-&.0n

1200

-1E00

=29.00

0dB =128 Wikg = 11.07 dBW/k

Cartificato No: D1500V2-54088_0:112 Page T o8
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Impedance Measurement Plot for Body TSL
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2450 MHz Dipole Calibration Certificate

Calibration Laboratory of G Sehwizrischer Kallbrlerdisnst
Schmid & Partner p Service sulsse d'étalonnage

Engineeﬁng AG Sarvirio avizzero di taratura
Zeughauastrasee 43, 8004 Zurleh, Switzorland 5 swiss Callbration Service
Aceradited by the Swiss Acereditation Sardcn (SAS) aceradimtion Mo: SCS 108

The Swiss Accroditation Service |3 one ol the algnataries to tha EA
Multilateral Agreement for the recognitlon of calibration cerfificates

ciient  TMCSSZ [Auden) _ o certificate no: D2450V2-873_Oct12
CALIBRATION CERTIFICATE

Cejeet D2450V2 - SN: 873 R AR i

[Tie-CC- 1.2 -2 680 2

Calibration procadursds) QA CAL-O5vE | 3 R
Calibration procedure for dipole validation kits above 700 MHz

Callbration date; October 18, 2012

This callbration cortficats documents Ihe iracesbiity 1o natianal standards, which maliza the physical unts of messuremants (51).
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Calibrated by Isran EWaou o Laboslory Techniclan ) ;

R e G0
: HatiiPokovic 0 Tadhnkeal Manager T T
Approved by; unun*?dm Bl ek s o -l »f‘:f_

Issued: Oclober 18, 2M2

Thia caliration carificata shall not be rmproduced excapt in full Wwithout withen sppoovel of the [aborxon.
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Callbration Laboratory of ee‘*lf@:',f"vi g  Schweizerischar Kalibrierdienst
Schmid & Partner e [ Service sulsss ditalonnage
Engineering AG e Servizin gvlzzoro di taraturs
Zoughausstrasse 43, 8004 Zurich, Switzerland %ﬁf S Swiss Calibration Sarvice
el bt
Aseradted by Ihe Swiss Accrodftation Serdos (SAS) Accreditation Ho.. SCS 108

The Swias Accreditstion Service Ia one of the algnatories to the EA
Muliilatgral Agreament for the recognitien of calibration cartificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy.2
NSA not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

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

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

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electramagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Pariable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Canditions: Further details are available from the Validation Repaort at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms ariented
parallel to the body axis.

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

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncerainty required.

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

S4AR nommalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

8AR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
muitiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions

No. 2014EEB00026-SAR

Page 107 of 112

DASY system configuration. as fer 85 not given on pags 1.
DASY Version DASYS V5283
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 10 mim with Spacar
Zoom Scan Resolution d, dy. dz =5 mm
Fraquancy 2450 MHz = 1 MHz
Head TSL parameters
The fallowing paramaters and caloulstions wers apolisd,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 3m2 1.80 mhaodm
Measured Head TEL parameters (220 +0.2)"C 384+6% 1.85 mho'm = 6 %
Head T5L temperature change during test «05°C e ———
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR messursd 250 mW input power 13.2 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 51.9 Wikg £ 17.0 % (k=2)
SAR avoraged over 10 cm” {10 g) of Hoad TSL condition
SAR maasursd 250 mW input power 6.14 Wikg
SAR for nominz! Head TSL parametsrs nomalized to 1W 24.3 Wikg £ 16.5 % (k=2)
Body TSL parameters
The following parameters and caleulations wers applied,
Temperature Permittivity Conductivity
Mominal Bedy TSL parameters 220°C 527 1.95 mho/m
Measured Body TSL paramelers [Z20:02)"C 510:£8% 2.02 mho/m=6 %
Body TSL temperature change during test «05°C - e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.0 Wikg
SAR for norminal Body TSL parameters narmalized to 1W 50.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL oandition
SAR measured 250 i Input power 6.01 Wikg
SAR for nominal Body TSL parameters normalized o 1YW 23.7 Wikg £ 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL
Impadance, transfomad io foed point E320+15(
Faturn Loss -20.3dB8

Antenna Parameters with Body TSL

Impadance, transfomad fo faed point 49.9 0 + 35K
Ratumn Loss -29.1dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1161 ne

After long term use with 100W radiated power, onfy a slight warming of the dipale near the feedpoint can be measurad.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line s direcily connecied 1o tha
sacond arm of the dipele. The antenna is therefore short-circuited for DC-signals. On some of the dipofes, small end caps
are addad to the dipole s in order to improve matching when loaded according to the position &5 explained in the
"Mazzsurament Conditions® paragraph. The SAR data are not affected by this change. The oversll dipole langth is still
acconding to the Standand.

Mo excessive force must be applied to the dipele ams, because they might bend or the soldered connections near the
feadpaint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on August 18, 2010
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DASYS5 Validation Report for Head TSL

Date: 18.10.2012
Test Lahoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; T'ype: D2450V2; Serial: D2450V2 - SN: 873

Communication System: CW; Frequency: 2450 MHz .
Medium parameters used: [ = 2450 MHz; o = 185 mho/m; £, = 38.4; p = 1000 kg/m’
Phantom section: Flat Scction
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated; 30.12.2011;
o Sensor-Surface;: 3mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 27.06.2012

Phuntom: Flat Phantom 5.0 (front): Type: QDODOPS0AA; Serial: 1001

DASYS2 52 8.3(988); SEMCAD X 14.6.7(6848)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: de=Smm, dy=Smm. dz=5mm

Reference Value =99.414 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 27.3 W/ikg

SAR(1 g) = 13.2 Wikg; SAR(10 g) = 6.14 Wikg

Maximum value of SAR (measured) = 17.0 Wike

-14.40

|
0dB = 17.0 Wke = 12.30 dBW/kg

=24.80

Ceriificale No; D2450V2-873_0ct12 PegeSclB
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date; 18.10.2012
Tesl Labomilory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MEz; Type: D2450V2; Serial: D2450V2 - SN: 873

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f= 2450 MHz; o = 2.02 mho/m; & = 51: p = 1000 ke/m’
Phantom section: Flat Scetion

Measurement Standard: DASYS (IEEERIEC/ANST C63.19-2007)

DASY52 Configuration;

= Probe; ES3DV3 - SN3205; ConvF(4.26, 4,26, 4.26); Calibrated: 30.12.2011:
»  Sensor-Surface: 3mm {Mechanical Surface Detection)
» Electronics: DAE4 Sn601: Calibrated: 27.06.2012

+ FPhantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

DASY52 52,8 3(988); SEMCAD X 14.6.7(6848)

Dipole Calibration for Body Tissue/P'in=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, de=5mm

Reference Value = 94.642 V/im; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 26.9 W/ikg

SAR(1 #) = 13 Wikg; SAR(L0 g) = 6.01 W/ke

Maximum value of SAR (measured) = 16.9 Wikg

-4.60

-14.40

-10.20

24,00 e

0 dB = 16.9 Wke = 12.28 dBW.
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Impedance Measurement Plot for Body TSL
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