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TEST REPORT

Test Report No. CTL1603090615-SAR Mar. 23, 2016
Date of issue
Equipment under Test : Smart phone
Model /Type : KPAUO2
Listed Models : /
Applicant : MOBINTEL PTY LTD
Address A PO BOX 2323, MOORABBIN, VICTORIA, 3189,
AUSTRALIA
Manufacturer : SHENZHEN GOLD EAST ELETRONIC CO., LTD
Address : 6F, Bldg #11, Yusheng Industry Area, #467 Gushu,

Xixiang, Bao'an District, Shenzhen, China 518000

Test result Pass *

* In the configuration tested, the EUT complied with the standards specified page 5.

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test laboratory.
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1 SUMMARY
1.1 TEST STANDARDS

IEEE Std 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.

IEEE Std 1528 ™-2003: IEEE Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques.

FCC Part 2.1093 Radiofrequency Radiation Exposure Evaluation: Portable Devices

KDB 447498 D01 Mobile Portable RF Exposure v6: Mobile and Portable Device RF Exposure
Procedures and Equipment Authorization Policies

KDB865664 D01 SAR measurement 100 MHz to 6 GHz v01r04: SAR Measurement Requirements for
100 MHz to 6 GHz

KDB865664 D02 SAR Reporting v01r02: RF Exposure Compliance Reporting and Documentation
Considerations

KDB648474 D04 Handset SAR V01r03: SAR Evaluation Considerations for Wireless Handsets.

1.2 Summary SAR Results

The maximum results of Specific Absorption Rate (SAR) found during testing for EUT are as follows:
Head SAR Configuration

Limit SAR.4 1.6 W/kg
Mode St /Fregjheincryl/e(zll\/le) Highest Tested | idhest Scaled
1g-SAR(W/Kg) S
GSM 850 Left Cheek 190/836.6 0.769 0.80
PCS 1900 Left Cheek 661/1880 0.704 0.74
WCDMA Band Il | Right Cheek 9400/1880 0.671 0.70
WCDMA Band V Left Cheek 4183/836.6 0.612 0.63
Body-Worn
Limit SARy, 1.6 Wikg
MOEE Po1-s?tsi:)n /Fretﬁjhea;lncr;e(zlllez) Highest Tested Hig&:}fithL::r?]Ied
19-SAR(W/KQ) SAR(WI/KQ)
GSM 850 Rear Side 190/836.6 0.259 0.27
PCS 1900 Rear Side 661/1880 0.246 0.26
WCDMA Band Il Rear Side 9400/1880 0.254 0.27
WCDMA Band V Rear Side 4183/836.6 0.216 0.22

Note:

1. This device is compliance with Specific Absorption Rate (SAR) for general population/uncontrolled
exposure limits (1.6W/Kg) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1, and
had been tested in accordance with measurement methods and procedures specified in IEEE
1528-2003 and the relevant KDB files.
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1.3 Test Facility

1.3.1 Address of the test laboratory

SHENZHEN YIDAJIETONG INFORMATION TECHNOLOGY CO., LTD
No.12 Building Shangsha, Innovation & Technology Park, Futian District, Shenzhen, P.R.China

1.3.2 Test Lab Facility

The test facility is recognized, certified, or accredited by the following organizations:
CNAS-Lab Code: 7547

SHENZHEN YIDA JIETONG INFORMATION TECHNOLOGY CO., LTD has been assessed and
proved to be in compliance with CNAS-CLO1 Accreditation Criteria for Testing and Calibration
Laboratories (identical to ISO/IEC 17025: 2005 General Requirements) for the Competence of
Testing and Calibration Laboratories, Date of Registration: Mar 17, 2015. Valid time is until Mar
17, 2018.

1.4 Statement of the measurement uncertainty

Uncertai | Probably g (Ci Std. Degre
- Y | . (Ci) ) | Std. Unc. e of
No. Error Description | Type nty Distributi- | Div. 1 10 (1g) unc. freedo
Value on g ¢ (109)
g m
Measurement System
1 Probe calibration B 6.55% N 1 1 1 6.55% 6.55% 0
2 N B | 4.70% R 3|07 |07 | 1.90% |190% | <«
isotropy
3 Hemispherical | g 1" g ggos R J3 |07 07| 388% |388% |
|sotr0py
Boundary g 0 0 0
4 Eflcts B | 1.00% R J3 | 1| 1] 058% | 058%
Probe o 0 0 0
5 LineSkity B 4.70% R 3| 1| 1] 271% | 271%
6 Detection limit B | 1.00% R J3 | 1| 1| 058% | 058% |
7 ANt A | 0.30% N 1 | 1| 1] 030% |030%| =
Electronics
8 Response Time B 0.00% R J3 | 1 | 1| 000% | 0.00% w0
9 Integration Time B 0.00% R J3 | 1| 1| 000% | 0.00% w0
RF ambient o 0 0 0
10 conditons.noise | B | 1:00% R 3| 1| 1| 058% | 0.58%
RF ambient
11 conditions-reflecti B 1.00% R \/5 1 1 0.58% 0.58% 0
on
12 Probe positioned | - g |5 gnos R B3| 1| 1| 046% | 046% | o
mech. restrictions ) ) )
Probe positioning
13 with respect to B 6.70% R 3| 1| 1| 387T% | 387% w
phantom shell
14 Max.SAR B | 2.00% R Bl 1| 1] 115% | 115% |
evaluation
Test Sample Related
15 Test sample A 1.86% N 1 | 1 | 1| 1.86% | 1.86% |
positioning
16 Device holder | | 4 7094 N 1| 1 | 1| 170% | 170% | <
uncertainty
17 Drift of output | 5| 5 5004 R VB 1 | 1| 280 | 280% |
power
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Phantom and Set-up
18 Phantom B 4.00% R V3 1 | 1| 231% | 2.31% %
uncertainty
Liquid
19 conductivity B | 5.00% R V3 | 064 Oé“ 1.85% | 1.24% | <
(target)
Liquid 04
20 conductivity A 2.50% N 1 |0.64 3 1.60% 1.08% 0
(meas.)
21 L'q“"gtgfgrgt‘)'“"”ty B | 5.00% R V3| 060 °§4 1.73% | 1.41% | <
. (0 . A . o . () 0
22 L'q“"(’nf’;;rsn;mv'ty A | 2.50% N 1 | 0.60 094 1.50% | 1.23%
Combined 22
standard N /z c2u? / / Pl || a0 | P98«
uncertainty *\ia
Expanded
uncertainty .
(confidenc u, =2u, / R 5 | ! I | 21.73% 210)27 ©
e interval of 0
95 %)
1.5 System Check Uncertainty
. (Ci Degre
Error Uncertal F’FOb?‘b'Y > (Ci) )| Std. Unc. Std. e of
No. Description Type nty Distributi | Div. 1g | 10 (19) unc. freedo
Value on (109)
g m
Measurement System
1 calﬁt;(r):t?on B | 6.55% N 1 | 1| 1| 655% |655% |
2 is’;;‘r'g‘r')y B | 470% R 310707 1.00% |190% | <«
3 Heggt‘?gs;'ca' B | 9.60% R J3 |07 |07]| 388% |38%| =
4 Boundary B | 1.00% R B3 1| 1| 058% |058% | <«
5 Lﬁf;riy B | 4.70% R Bl 1] 1] 2711% |271% %
6 Detection limit B 1.00% R J3| 1] 1| 058% | 058% %
7 Readout A | 030% N 1| 1| 1] 030% |030%| =
Electronics
8 Response Time B 0.00% R \/é 1 1 0.00% 0.00% 0
9 Integration Time | B 0.00% R J3 | 1 | 1] 000% | 0.00% %
RF ambient o o o
10 conditonsnoise | B | 1:00% R J3 | 1| 1] 058% |058% |
RF ambient
11 conditions-reflec B 1.00% R \/§ 1 1 0.58% 0.58% 0
tion
Probe
12 po;'ggﬁed B | 0.80% R 3| 1| 1| 046% | 046% | <
restrictions
Probe
13 pofgfpnégg t\éwth B 6.70% R 3| 1] 1] 387% | 387% %

phantom shell
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14 Max.SAR 2.00% R Bl 1| 115% | 1.15%
evaluation
Dipole Related
Dev. of
15 experimental 5.50% R 3| 1| 1] 318% | 3.18%
dipole
16 Dipole Axis to 2.00% R Bl 1] 115% | 115%
Liguid Dist. ' ' '
Input power &
17 SAR drift 3.40% R 3| 1| 1| 196% | 1.96%
Phantom and Setup
Phantom o o o
18 uncertainty 4.00% R 3| 1| 1] 231% | 231%
. 0.8
19 SAR correction 1.90% R \/§ 1 4 1.10% | 0.92%
Liquid 07 | 07
20 conductivity 2.50% N 1 8 1 1.95% 1.78%
(meas.)
Liquid 02 | 02
21 permittivity 2.50% N 1 6 6 0.65% 0.65%
(meas.)
Temp. unc. - d 0.7 | 0.7 o o
22 Conductivity 1.70% R 3 g | 1 | 077% | 0.70%
Temp. unc. - % 02 |02 o o
23 Permittivity 0.30% R 3| S| e | 0.04% | 0.05%
I
Combined [v—
standard U, = l'z e2u; / / bl || 1068w | 1990
uncertainty [ i=1
N
Expanded
uncertainty 21.20
(confidence u, =2, / R K=oy | I | 21.31% '

interval of 95
%)

%
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2 GENERAL INFORMATION
2.1 Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Normal Temperature: 15°C -35°C
Relative Humidity 25% -55 %
Air Pressure 101 kPa

2.2 General Description of EUT

Product Name:

Smart phone

Model/Type reference:

KPAUO2

Power supply:

DC 3.7V from battery

Hardware version:

Q100-MB-V1.1

Software version:

Q100_HRO1_SV_1.00_20151229.

2G

Operation Band:

GSM850, GSM900, bDCS1800, PCS1900

Supported type:

GSM

Power Class:

GSM850,GSM900:Power Class 4
DCS1800, PCS1900:Power Class 1

Modulation Type: GMSK for GSM
GSM Release Version R99

GPRS Multisport Class Not support
EGPRS Multislot Class Not support

Antenna type:

PFC antenna

3G

Operation Band:

FDD Band |, FDD Band Il, FDD Band V

Power Class:

Power Class 3

Modilation Type:

QPSK for WCDMA

Antenna type:

PFC antenna

Notel: For more detailed features description, please refer to the manufacturer’s specifications or the
User's Manual.

Note2:The GSM frequency band includes GSM850, GSM900, DCS1800, PCS1900, but only GSM850
and PCS1900 bands test data included in this report. The UMTS frequency band support FDD
Band I, FDD Band Il, and FDD Band V but only Band Il and Band V test data included in this
report.
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2.3 Description of Test Modes

The EUT battery must be fully charged and checked periodically during the test to ascertain uniform
power the EUT has been tested under typical operating condition and The Transmitter was operated
in the normal operating mode. The TX frequency was fixed which was for the purpose of the
measurements.

2.4 Equipments Used during the Test

Calibration
Test Equipment Manufacturer | Type/Model | Serial Number Last Calibration
Calibration Interval
Data Acquisition
Electronics DAEx SPEAG DAE4 905 2015.07.16 1
E-field Probe SPEAG ES3DV4 3842 2015-08-26 1
System Validation
Dipole D1900V2 SPEAG D1900V2 5d194 2015.01.07 3
System Validation SPEAG D900V2 1d086 2013.08.09 3
Dipole D900V2 T
Network analyzer Agilent E5071B MY42404001 2015-11-21 1
Universal Radio
o ROHDE &
Com_rl_neusr;(lecratlon SCHWARZ E5515C GB47200762 2015-08-29 1
Dielectric Probe Kit Agilent 85070E NA#F-EP-00777 / /
Power meter Agilent NRVD 835843/014 2015-12-02 1
Power meter Agilent NRVD 835843/017 2015-12-02 1
Power meter Agilent NRVD 835843/025 2015-12-02 1
Power sensor Agilent NRV-Z2 100211 2015-12-02 1
Power sensor Agilent NRV-Z2 100219 2015-12-02 1
Power sensor Agilent NRV-Z2 100220 2015-12-02 1
Signal generator ROHIAE SMEO3 100029 2015-11-25 1
SCHWARZ
Amplifier AR 2HL-42W-S 100206 / /
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2.5 SAR Measurements System

2.5.1 SAR Measurement Set-up

The DASY4 system for performing compliance tests consists of the following items:

A standard high precision 6-axis robot (Staubli RX family) with controller and software. An arm
extension for accommodating the data acquisition electronics (DAE).

A dosimetric probe, i.e. an isotropic E-field probe optimized and calibrated for usage in tissue
simulating liquid. The probe is equipped with an optical surface detector system.

A data acquisition electronic (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.

A unit to operate the optical surface detector which is connected to the EOC.

The Electro-Optical Coupler (EOC) performs the conversion from the optical into a digital electric
signal of the DAE. The EOC is connected to the DASY4 measurement server.

The DASY4 measurement server, which performs all real-time data evaluation for field measurements
and surface detection, controls robot movements and handles safety operation. A computer operating
Windows 2003.

DASY4 software and SEMCAD data evaluation software.

Remote control with teach panel and additional circuitry for robot safety such as warning lamps, etc.
The generic twin phantom enabling the testing of left-hand and right-hand usage.

The device holder for handheld Mobile Phones.

Tissue simulating liquid mixed according to the given recipes.

System validation dipoles allowing to validate the proper functioning of the system.

robot controlies




V1.0 Page 12 of 76 Report No.: CTL1603090615-SAR

2.5.2 DASY4 E-field Probe System

The SAR measurements were conducted with the dosimetric probe ES3DV3 (manufactured by
SPEAG), designed in the classical triangular configuration and optimized for dosimetric evaluation.

Probe Specification

Construction Symmetrical design with triangular core
Interleaved sensors
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

Calibration ISO/IEC 17025 calibration service available.

Frequency 10 MHz to 4 GHz; S ) :
Linearity: + 0.2 dB (30 MHz to 4 GHz) ¢ MY

Directivity + 0.2 dB in HSL (rotation around probe axis) \ (\
+ 0.3 dB in tissue material (rotation normal to probe N,
axis) .

Dynamic Range 5 uW/g to > 100 mW/g;

Linearity: £ 0.2 dB

Dimensions Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.0 mm

Application General dosimetry up to 4 GHz
Dosimetry in strong gradient fields
Compliance tests of Mobile Phones

Compatibility DASY3, DASY4, DASY52 SAR and higher,
EASY4/MRI

Isotropic E-Field Probe

The isotropic E-Field probe has been fully calibrated and assessed for isotropicity, and boundary effect
within a controlled environment. Depending on the frequency for which the probe is calibrated the
method utilized for calibration will change.

The E-Field probe utilizes a triangular sensor arrangement as detailed in the diagram below:

DIPOLE SENSOR

HIGH-RESISTANCE LINES /

_ DETECTOR
~—— 7 DIODE



http://www.speag.com/services/cal-lab/
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2.5.3 Phantoms

The phantom used for all tests i.e. for both system checks and device testing, was the twin-headed
"SAM Phantom”, manufactured by SPEAG. The SAM twin phantom is a fiberglass shell phantom with
2mm shell thickness (except the ear region, where shell thickness increases to 6mm).

System checking was performed using the flat section, whilst Head SAR tests used the left and right
head profile sections. Body SAR testing also used the flat section between the head profiles.

SAM Twin Phantom

2.5.4 Device Holder

The device was placed in the device holder (illustrated below) that is supplied by SPEAG as an integral
part of the DASY system. : :

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.

Device holder supplied by SPEAG
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2.5.5 Scanning Procedure

The DASY4 installation includes predefined files with recommended procedures for measurements
and validation. They are read-only document files and destined as fully defined but unmeasured masks.
All test positions (head or body-worn) are tested with the same configuration of test steps differing only
in the grid definition for the different test positions.

The “reference” and “drift” measurements are located at the beginning and end of the batch process.
They measure the field drift at one single point in the liquid over the complete procedure. The indicated
drift is mainly the variation of the DUT’s output power and should vary max. £ 5 %.

The “surface check” measurement tests the optical surface detection system of the DASY5 system by
repeatedly detecting the surface with the optical and mechanical surface detector and comparing the
results. The output gives the detecting heights of both systems, the difference between the two
systems and the standard deviation of the detection repeatability. Air bubbles or refraction in the liquid
due to separation of the sugar-water mixture gives poor repeatability (above £ 0.1mm). To prevent
wrong results tests are only executed when the liquid is free of air bubbles. The difference between the
optical surface detection and the actual surface depends on the probe and is specified with each probe
(It does not depend on the surface reflectivity or the probe angle to the surface within + 30°.)

According to the test standard, the recommended procedure for assessing the peak spatial-average
SAR value consists of the following steps:

(a) Power reference measurement

(b) Area scan

(c) Zoom scan

(d) Power drift measurement

Power Reference Measurement

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift
of the device under test in the batch process. The minimum distance of probe sensors to surface
determines the closest measurement point to phantom surface. This distance cannot be smaller than
the distance of sensor calibration points to probe tip as defined in the probe properties.

Area Scan

The area scan is used as a fast scan in two dimensions to find the area of high field values, before
doing a fine measurement around the hot spot. The sophisticated interpolation routines implemented
in DASY software can find the maximum found in the scanned area, within a range of the global
maximum. The range (in dBO is specified in the standards for compliance testing. For example, a 2 dB
range is required in IEEE standard 1528 and IEC 62209 standards, whereby 3 dB is a requirement
when compliance is assessed in accordance with the ARIB standard (Japan), if only one zoom scan
follows the area scan, then only the absolute maximum will be taken as reference. For cases where
multiple maximums are detected, the number of zoom scans has to be increased accordingly.

Area scan parameters extracted from FCC KDB 865664 D01 SAR measurement 100 MHz to 6 GHz.



V1.0 Page 15 of 76 Report No.: CTL1603090615-SAR

=<3 GH=z =3 GHz
Maximum distance from closest measurement point LR T
. 51 mm Y2-6-In(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom
P < P °p 30°+ 1° 200+ 1°
surface normal at the measurement location
=2 GHz: =15 mm 3—4GHz: =12 mm
2—-3GHz: =12 mm 4—-6GHz: =10 mm
Maximum area scan spatial resolution: A%y, AV, When the x or ¥ dimension of the test device, in the
measurement plane orientation, 1s smaller than the above,
the measurement resolution must be = the corresponding
% or v dimension of the test device with at least one
measurement pomnt on the test device.

Zoom Scan

Zoom scans are used assess the peak spatial SAR values within a cubic averaging volume containing
1 gram and 10 gram of simulated tissue. The zoom scan measures points (refer to table below) within
a cube shoes base faces are centered on the maxima found in a preceding area scan job within the
same procedure. When the measurement is done, the zoom scan evaluates the averaged SAR for 1
gram and 10 gram and displays these values next to the job’s label.

Zoom scan parameters extracted from FCC KDB 865664 D01 SAR measurement 100 MHz to 6 GHz.

Maximum zoom scan spatial resolution: Ax Ay =2 GHz: =8 mm 3 -4 GHz: <5 mm’
—id < < - Zoom» Y Eoom - - . . *
2—-3GHz: =5 mm 4—-6GHz: =4 mm

3-4GHz: =4 mm

uniform grid: Azzpom(n) =5 mm 4—-5GHz =3 mm

5—6GHz: =2 mm

Maximum zoom scan AZzoom(1): between 3-4GHz =3 mm
spatial resolution. 1 two points closest =4 mm 4-5GHz =2
normal to phantom to phantom surface 5_ 6 GHz <2 mm
surface graded
grid

Azz o m(n=1):

between subsequent = 1.5-AZzpomin-1)

points

o 3—4GHz: =28 mm
I'T-Imunum £0om scan XLV.Z =30 mm 4 -5 GHz: =25 mm
volume
5—-6GH=z: =22 mm
MNote: § 1s the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard IEEE
P1528-2011 for details.
When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures of

KDB 447498 15 = 1.4 W/kg. = 8 mm. = 7 mm and = 5 mm zoom scan resolution may be applied. respectively, for
2 GHz to 3 GHz, 3 GHz t0 4 GHz and 4 GHz to 6 GHz.

Volume Scan Procedures

The volume scan is used for assess overlapping SAR distributions for antennas transmitting in
different frequency bands. It is equivalent to an oversized zoom scan used in standalone
measurements. The measurement volume will be used to enclose all the simultaneous transmitting
antennas. For antennas transmitting simultaneously in different frequency bands, the volume scan is
measured separately in each frequency band. In order to sum correctly to compute the 1g aggregate
SAR, the EUT remain in the same test position for all measurements and all volume scan use the
same spatial resolution and grid spacing. When all volume scan were completed, the software,
SEMCAD postprocessor can combine and subsequently superpose these measurement data to
calculating the multiband SAR.
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Power Drift Monitoring

All SAR testing is under the EUT install full charged battery and transmit maximum output power. In
DASY measurement software, the power reference measurement and power drift measurement
procedures are used for monitoring the power drift of EUT during SAR test. Both these procedures
measure the field at a specified reference position before and after the SAR testing. The software will
calculate the field difference in dB. If the power drifts more than 5%, the SAR will be retested.

Spatial Peak Detection

The procedure for spatial peak SAR evaluation has been implemented according to the test standard.
It can be conducted for 1g and 10g, as well as for user-specific masses. The DASY software includes
all numerical procedures necessary to evaluate the spatial peak SAR value.

The base for the evaluation is a "cube" measurement. The measured volume must include the 1g and
10g cubes with the highest averaged SAR values. For that purpose, the center of the measured
volume is aligned to the interpolated peak SAR value of a previously performed area scan.

The entire evaluation of the spatial peak values is performed within the post-processing engine
(SEMCAD). The system always gives the maximum values for the 1g and 10g cubes. The algorithm to
find the cube with highest averaged SAR is divided into the following stages:

(a) Extraction of the measured data (grid and values) from the Zoom Scan

(b) Calculation of the SAR value at every measurement point based on all stored data (A/D values
and measurement parameters)

(c) Generation of a high-resolution mesh within the measured volume
(d) Interpolation of all measured values form the measurement grid to the high-resolution grid

(e) Extrapolation of the entire 3-D field distribution to the phantom surface over the distance from
sensor to surface

(f) Calculation of the averaged SAR within masses of 1g and 10g
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2.5.6 Data Storage and Evaluation

Data Storage

The DASY4 software stores the acquired data from the data acquisition electronics as raw data (in
microvolt readings from the probe sensors), together with all necessary software parameters for the
data evaluation (probe calibration data, liquid parameters and device frequency and modulation data)
in measurement files with the extension “.DA4”. The software evaluates the desired unit and format for
output each time the data is visualized or exported. This allows verification of the complete software
setup even after the measurement and allows correction of incorrect parameter settings. For example,
if a measurement has been performed with a wrong crest factor parameter in the device setup, the
parameter can be corrected afterwards and the data can be re-evaluated.

The measured data can be visualized or exported in different units or formats, depending on the
selected probe type ([V/m], [A/m], [°C], [mW/g], [nW/cmZ], [dBrel], etc.). Some of these units are not
available in certain situations or show meaningless results, e.g., a SAR output in a lossless media will
always be zero. Raw data can also be exported to perform the evaluation with other software
packages.

Data Evaluation

The SEMCAD software automatically executes the following procedures to calculate the field units
from the microvolt readings at the probe connector. The parameters used in the evaluation are stored
in the configuration modules of the software:

Probe parameters: - Sensitivity Normi, ai0, ail, ai2
- Conversion factor ConvFi
- Diode compression point Dcpi
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity o
- Density p

These parameters must be set correctly in the software. They can be found in the component
documents or they can be imported into the software from the configuration files issued for the DASY4
components. In the direct measuring mode of the multimeter option, the parameters of the actual
system setup are used. In the scan visualization and export modes, the parameters stored in the
corresponding document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the
compression characteristics of the detector diode. The compensation depends on the input signal, the
diode type and the DC-transmission factor from the diode to the evaluation electronics. If the exciting
field is pulsed, the crest factor of the signal must be known to correctly compensate for peak power.
The formula for each channel can be given as:

cf

Vi=U;+ U7
" dep;
With Vi = compensated signal of channel i (i=x,y,2)
Ui = input signal of channel i (i=x,v,2)
cf = crest factor of exciting field (DASY parameter)
dcpi = diode compression point (DASY parameter)

From the compensated input signals the priMayy field data for each channel can be evaluated:
v

E — ﬁclclprohcs . E1 = \‘,-" m

—~ a0 +anf +anf?

H — fieldprobes : H; =+/V; 7
With Vi = compensated signal of channel i (i=x,Y, 2)
Normi = sensor sensitivity of channel i (i=xYy,2)
[mV/(VIm)Z2] for E-field Probes
ConvF = sensitivity enhancement in solution

aij = sensor sensitivity factors for H-field probes



V1.0 Page 18 of 76 Report No.: CTL1603090615-SAR

f = carrier frequency [GHz]
Ei = electric field strength of channel i in V/m
Hi = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):
Eiot = \,f'E;% + E2 + B2
The priMayy field data are used to calculate the derived field units.

- 9 a
SAR = E#of ’ - 1000
with SAR = local specific absorption rate in mwWi/g
Etot = total field strength in V/m
o = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm3

Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather than the
density of the simulation liquid.
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3 Position of the wireless device in relation to the phantom

3.1 General considerations

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

and the “ilt” position.
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Picture 1-a Typical “fixed” case handset
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Picture 1-b Typical “clam-shell” case handset

Picture 3 Tilt position of the wireless device on the left side of SAM
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3.2 Body-worn device

A typical example of a body-worn device is aMoblie Phone, wireless enabled PDA or other battery
operated wireless device with the ability to transmit while mounted on a person’s body using a carry

accessory approved by the wireless device manufacturer.

Picture 4 Test positions for body-worn devices
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4 Measurement Procedures
The measurement procedures are as follows:

4.1 GSM Test Configuration

SAR tests for GSM 850 and GSM 1900, a communication link is set up with a System Simulator (SS)
by air link. The power level is set to “5” for GSM 850, set to “0” for GSM 1900.

4.2 3G SAR Test Reduction Procedure

In the following procedures, the mode tested for SAR is referred to as the primary mode. The
equivalent modes considered for SAR test reduction are denoted as secondary modes. Both primary
and secondary modes must be in the same frequency band. When the maximum output power and
tune-up tolerance specified for production units in a secondary mode is < V2 dB higher than the primary
mode or when the highest reported SAR of the primary mode is scaled by the ratio of specified
maximum output power and tune-up tolerance of secondary to primary mode and the adjusted SAR is
< 1.2 W/kg, SAR measurement is not required for the secondary mode.3 This is referred to as the 3G
SAR test reduction procedure in the following SAR test guidance, where the primary mode is identified
in the applicable wireless mode test procedures and the secondary mode is wireless mode being
considered for SAR test reduction by that procedure. When the 3G SAR test reduction procedure is not
satisfied, it is identified as “otherwise” in the applicable procedures; SAR measurement is required for
the secondary mode.

Output power Verification

Maximum output power is verified on the high, middle and low channels according to procedures
described in section 5.2 of 3GPP TS 34.121, using the appropriate RMC or AMR with TPC (transmit
power control) set to all “1’s” for WCDMA/HSDPA or by applying the required inner loop power control
procedures to maintain maximum output power while HSUPA is active. Results for all applicable
physical channel configurations (DPCCH, DPDCHn and spreading codes, HSDPA, HSPA) are requied
in the SAR report. All configurations that are not supported by the handset or cannot be measured due
to technical or equipment limitations must be clearly identified.

Head SAR

SAR for next to the ear head exposure is measured using a 12.2 kbps RMC with TPC bits configured
to all “1’s”. The 3G SAR test reduction procedure is applied to AMR configurations with 12.2 kbps RMC
as the primary mode. Otherwise, SAR is measured for 12.2 kbps AMR in 3.4 kbps SRB (signaling radio
bearer) using the highest reported SAR configuration in 12.2 kbps RMC for head exposure.

Body-Worn Accessory SAR

SAR for body-worn accessory configurations is measured using a 12.2 kbps RMC with TPC bits
configured to all “1’s”. The 3G SAR test reduction procedure is applied to other spreading codes and
multiple DPDCHn configurations supported by the handset with 12.2 kbps RMC as the primary mode.
Otherwise, SAR is measured using an applicable RMC configuration with the corresponding spreaing
code or DPDCHDN, for the highest reported body-worn accessory exposure SAR configuration in 12.2
kbps RMC. When more than 2 DPDCHn are supported by the handset, it may be necessary to
configure additional DPDCHnN using FTM (Factory Test Mode) or other chipset based test approaches
with parameters similar to those used in 384 kbps and 768 kbps RMC.
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4.3 TISSUE SIMULATING LIQUID

For SAR measurement of the field distribution inside the phantom, the phantom must be filled with
homogeneous tissue simulating liquid to a depth of at least 15cm. For head SAR testing the liquid
height from the ear reference point (ERP) of the phantom to the liquid top surface is larger than 15cm
For body SAR testing, the liquid height from the center of the flat phantom to the liquid top surface is
larger than 15cm.The nominal dielectric values of the tissue simulating liquids in the phantom and the
tolerance of 5% are listed in 4.2

4.4 The composition of the tissue simulating liquid

Ingredient 835MHz 1900MHz 2450MHz
(% Weight) Head Body Head Body Head Body
Water 41.45 52.5 55.242 69.91 62.7 73.2
Salt 1.45 1.40 0.306 0.13 0.50 0.10
Sugar 56 45.0 0.00 0.00 0.00 0.00
Preventol 0.10 0.10 0.00 0.00 0.00 0.00
HEC 1.00 1.00 0.00 0.00 0.00 0.00
DGBE 0.00 0.00 44.452 29.96 36.8 26.7

4.5 Tissue Calibration Result

The dielectric parameters of the liquids were verified prior to the SAR evaluation using Agilent
Dielectric Probe Kit and Agilent Network Analyzer 8753E.

Frequency (MHz) Dielectric Parameters (+5%) T'SSI[JOeC-I]-emp Test Date
£r O[s/m]
head 39.425-43.575 0.855-0.945 22 Mar. 16, 2016
41.48 0.89
835 er 5[s/m]
body 52.44-57.96 0.9215-1.0185 22 Mar. 16, 2016
55.88 0.96
Frequency (MHz) Dielectric Parameters (x5%) T|531[JOeC'I]'emp Test Date
Er B[s/m]
head 38.00-42.00 1.33-1.47 22 Mar. 17, 2016
39.76 1.42
1900 er 8[s/m]
body 50.635-55.965 1.444-1.596 22 Mar. 17, 2016
51.13 1.57
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5 System Check

The purpose of the system check is to verify that the system operates within its specifications at the
device test frequency. The system check is simple check of repeatability to make sure that the system
works correctly at the time of the compliance test;

System check results have to be equal or near the values determined during dipole calibration with the
relevant liquids and test system (£10 %).

System check is performed regularly on all frequency bands where tests are performed with the

DASY5 system.
Tuning Z y
element "
X

Dipole

Dir.Coupler

Signal
Generator | | E’ |
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£
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The output power on dipole port must be calibrated to 24 dBm (250mW) before dipole is connected.

~ Photo of Dipole Setup
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System Check in Head Tissue Simulating Liquid

Measurement is made at temperature 22.0 °C and relative humidity 55%.

Measurement
Target Measured 250mW | Normalized .
Frequency L Date
Verification (MHz2) value value 1W value | Deviation
results (W/kg) (W/kg) (Wikg)
835 10.7 2.55 10.2 -4.67% Mar. 16, 2016
1900 40.6 9.66 38.64 -4.83% Mar. 17, 2016
Note : 1. The graph results see Chapter 6.3.
2. Target Values used derive from the calibration certificate
System Check in Body Tissue Simulating Liquid
Measurement is made at temperature 22.0 ‘C and relative humidity 55%.
. M t
Target Measured 250mW | Normalized easuremen
Frequency | | 1W val Deviati Date
Verification (MHz2) value value value eviation
results (Wikg) (W/kg) (Wikg)
835 10.7 2.63 10.52 -1.68% Mar. 16, 2016
1900 40.1 9.83 39.32 -1.95% Mar. 17, 2016

Note : 1. The graph results see Chapter 6.3.
2. Target Values used derive from the calibration certificate
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6 TEST CONDITIONS AND RESULTS

6.1 Conducted Power Results

Report No.: CTL1603090615-SAR

Max Conducted power measurement results and power drift from tune-up tolerance provide by

manufacturer:
Conducted power measurement results (GSM850/1900)
Burst Average Power Tune-up | Calculati Frame-Averaged Power Tune-up
Mode Txslot (dBm) Limit on (dBm) Limit
128 190 251 (dBm) (dB) 128 190 251 (dBm)
GSM 850 / 32.66 32.83 32.70 33 / / / / /
Burst Average Power Tune-up | Calculati Frame-Averaged Power Tune-up
Mode Txslot (dBm) Limit on (dBm) Limit
512 661 810 (dBm) (dB) 512 661 810 (dBm)
PCS
1900 / 29.41 29.79 29.66 30 / / / / /
Conducted power measurement results (WCDMA Band I1/V)
Band FDD Band Il result (dBm) o
ltem Test Channel LTk Ol Qs
(dBm)
ARFCN 9262 9400 9538
AMR 12.2kbps AMR 22.71 22.76 22.71 23
RMC 12.2kbps RMC 22.75 22.79 22.74 23
e FDD Band V result (dBm) o
Item Test Channel Tune-up Limit
(dBm)
ARFCN 4132 4183 4233
AMR 12.2kbps AMR 22.78 22.59 22.75 23
RMC 12.2kbps RMC 22.81 22.86 22.81 23
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6.2 SAR Test Results Summary

6.2.1 General Remark

1)
2)

3)

According to KDB 447498 D01 v05r02 ,for each exposure position, if the highest 1-g SAR is <
0.8 W/kg, testing for low and high channel is optional.

Per KDB 865664 D01 v01r03,for each frequency band, if the measured SAR is =0.8W/Kg,
testing for repeated SAR measurement is required , that the highest measured SAR is only to be
tested. When the SAR results are near the limit, the following procedures are required for each
device to verify these types of SAR measurement related variation concerns by repeating the
highest measured SAR configuration in each frequency band.

When the original highest measured SAR is =0.8W/Kg, repeat that measurement once.
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 WI/Kg.

Perform a third repeated measurement only if the original, first and second repeated measurement
is =1.5 W/Kg and ratio of largest to smallest SAR for the original, first and second measurement
is =1.20.

According to KDB 648474 D04 v01r02,when the reported SAR for a body-worn accessory
measured without a headset connected to the handset is <1.2W/Kg, SAR testing with a
headset connected is not required.

Maximum Scaling SAR in order to calculate the Maximum SAR values to test under the standard
Peak Power, Calculation method is as follows:

Maximum Scaling SAR =tested SAR (Max.) x [maximum turn-up power (mw)/ maximum
measurement output power(mw) ]
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6.2.2 Standalone SAR
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SAR Values [GSM 850]

Report No.: CTL1603090615-SAR

Drift
Maximum Limit SARyq 1.6 W/kg
Conducted +0.21dB
Test Channel/ Test | Duty | Allowed ] Measured
- Power Drift Scalin Reported Graph
Position Frequency(MHz) | Mode | Cycle | Power (dB) SARyq g SARy, p
(dBm) Factor Wik Results
(dBm) (W/kg)
(W/kg)
Test Position of Head
Left/Cheek 190/836.6 Voice 1:1 33 32.83 -0.16 0.769 1.04 0.80 Figure.1
Left/Tilt 190/836.6 Voice 11 33 32.83 0.12 0.542 1.04 0.56 -
Right/Cheek 190/836.6 Voice 11 33 32.83 -0.11 0.755 1.04 0.79 -
Right/Tilt 190/836.6 Voice 11 33 32.83 0.15 0.534 1.04 0.56 -
Left/Cheek 128/824.2 Voice 11 33 32.66 -0.05 0.742 1.08 0.80 -
Left/Cheek 251/848.8 Voice 11 33 32.70 -0.19 0.747 1.07 0.80 -
Test position of Body-worn accessory(Distance 10mm)
Rear Side 190/836.6 Voice 1:1 33 32.83 0.03 0.259 1.04 0.27 Figure.5
Front Side 190/836.6 Voice 1:1 33 32.83 0.05 0.185 1.04 0.19 --
Note: 1.The value with green color is the maximum SAR Value of each test band.
2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or highest output power
channel for each test configuration is < 0.8 W/kg then testing at the other channels is optional for such test configuration(s).
3. When multiple slots are used, SAR should be tested to account for the maximum source-based time-averaged output power.
4. Per FCC KDB Publication 648474 D04, SAR was evaluated without a headset connected to the device. Since the reported SAR
was < 1.2 W/kg, no additional SAR evaluations using a headset cable were required.
5. When the maximum output power and tune-up tolerance specified for production units in a secondary mode is < %2 dB higher
than the primary mode or when the highest reported SAR of the primary mode is scaled by the ratio of specified maximum output
power and tune-up tolerance of secondary to primary mode and the adjusted SAR is < 1.2 W/kg, SAR measurement is not
required for the secondary mode

SAR Values [GSM 1900)]

; Drift
Maximum imi
Clermnel Conducted | £ 0.21dB i S, LE
Test Test Duty Allowed
Frequency Power Drift Measured .| Reported
Position Mode | Cycle | Power dB Scaling| o) o Graph
(MHz) (dBm) (dB) SARyq Factor | i 2 Results
(dBm) (Wikg)
(W/kg)
Test Position of Head
Left Cheek 661/1880 Voice 1:1 30 29.79 -0.07 0.704 1.05 0.74 Figure.2
Left Tilt 661/1880 Voice 1:1 30 29.79 -0.02 0.569 1.05 0.60 -
Right Cheek | 661/1880 Voice 1:1 30 29.79 -0.09 0.698 1.05 0.73 -
Right Tilt 661/1880 Voice 1:1 30 29.79 0.11 0.548 1.05 0.58 -
Test position of Body-worn accessory(Distance 10mm)
Rear Side 661/1880 Voice 1:1 30 29.79 0.12 0.246 1.05 0.26 Figure.6
Front Side 661/1880 Voice 1:1 30 29.79 -0.09 0.179 1.05 0.19 --

Note: 1.The value with green color is the maximum SAR Value of each test band.
2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or highest output power
channel for each test configuration is < 0.8 W/kg then testing at the other channels is optional for such test configuration(s).

3. When multiple slots are used, SAR should be tested to account for the maximum source-based time-averaged output power.
4. Per FCC KDB Publication 648474 D04, SAR was evaluated without a headset connected to the device. Since the reported
SAR was < 1.2 W/kg; no additional SAR evaluations using a headset cable were required.

5.When the maximum output power and tune-up tolerance specified for production units in a secondary mode is < ¥4 dB higher than
the primary mode or when the highest reported SAR of the primary mode is scaled by the ratio of specified maximum output power
and tune-up tolerance of secondary to primary mode and the adjusted SAR is < 1.2 W/kg, SAR measurement is not required for the
secondary mode
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SAR Values [WCDMA Band Il]

Maximum Drift Limit SARg 1.6 Wikg
c +0.21dB
Channel/ onducted
Test Channel Duty | Allowed Measured
Frequenc .
Positi ! ’ T cvel p Power rift Scaling Repenizd Graph
osition ype ycle ower (dB) SAR
SAR 19
(MHz) (dBm) 19 Factor (Wikg) Results
(dBm) (W/kg)
Test Position of Head
Left Cheek 9400/1880 RMC 12.2K 1:1 23 22.79 0.05 0.658 1.05 0.69 -
Left Tilt 9400/1880 RMC 12.2K 1:1 23 22.79 -0.11 0.487 1.05 0.51 -
Right Cheek 9400/1880 RMC 12.2K 1:1 23 22.79 -0.02 0.671 1.05 0.70 Figure.3
Right Tilt 9400/1880 RMC 12.2K 1:1 23 22.79 -0.09 0.514 1.05 0.54 -
Test position of Body-worn accessory (Distance 10mm)
Rear Side 9400/1880 RMC 12.2K 1:1 23 22.79 0.01 0.254 1.05 0.27 Figure.7
Front Side 9400/1880 RMC 12.2K 1:1 23 22.79 -0.01 0.169 1.05 0.18 --

Note: 1.The value with green color is the maximum SAR Value of each test band.
2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or highest output power
channel for each test configuration is < 0.8 W/kg then testing at the other channels is optional for such test configuration(s).

3. Per FCC KDB Publication 648474 D04, SAR was evaluated without a headset connected to the device. Since the reported SAR
was < 1.2 W/kg, no additional SAR evaluations using a headset cable were required.
4. Per KDB 941225 D02, RMC 12.2kbps setting is used to evaluate SAR.

SAR Values [WCDMA Band V]

Maximum Drift Limit SARyg 1.6 W/kg
+ 0.21dB
Channel/ Conducted
Test Channel Duty | Allowed M d
Frequency Power Drift castre . |Reported
Position Type Cycle| Power (dB) SE Scaling SARyg Graplh
(MHz) (dBm) 1g Factor (Wikg) Results
(dBm) (W/kg)
Test Position of Head
Left Cheek 4183/836.6 RMC 12.2K 1:1 23 22.86 -0.13 0.612 1.03 0.63 Figure.4
Left Tilt 4183/836.6 RMC 12.2K 1:1 23 22.86 0.04 0.508 1.03 0.52 -
Right Cheek 4183/836.6 RMC 12.2K 1:1 23 22.86 -0.05 0.610 1.03 0.63 -
Right Tilt 4183/836.6 RMC 12.2K 1:1 23 22.86 -0.17 0.511 1.03 0.53 -
Test position of Body-worn accessory (Distance 10mm)
Rear Side 4183/836.6 RMC 12.2K 1:1 23 22.86 0.08 0.216 1.03 0.22 Figure.8
Front Side 4183/836.6 RMC 12.2K 1:1 23 22.86 -0.05 0.186 1.03 0.19 -

Note: 1.The value with green color is the maximum SAR Value of each test band.
2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or highest output power
channel for each test configuration is < 0.8 W/kg then testing at the other channels is optional for such test configuration(s).

3. Per FCC KDB Publication 648474 D04, SAR was evaluated without a headset connected to the device. Since the reported SAR
was < 1.2 W/kg, no additional SAR evaluations using a headset cable were required.
4. Per KDB 941225 D02, RMC 12.2kbps setting is used to evaluate SAR.
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6.2.3 Simultaneous SAR Evaluation

Application Simultaneous Transmission information:

NO. | Simultaneous Transmission Configurations Smartphone Note
Head Body
1 | GSM(Voice) + -- No No -
2 | WCDMA(Voice) + -- No No

NOTE:
1) The Reported SAR summation is calculated based on the same configuration and test position.

2) Per KDB 447498 D01, simultaneous transmission SAR is compliant if,
a) Scalar SAR summation < 1.6W/kg.

b) SPLSR = (SAR1 + SAR2) »*/ (min. separation distance, mm), and the peak separation distance
is determined from the square root of \[(x1-x2) 2 + (y1-y2) % + (z1-z2) %], where (x1, y1, z1) and (x2,
y2, z2) are the coordinates of the extrapolated peak SAR locations in the zoom scan

c) If SPLSR3.04, simultaneously transmission SAR measurement is not necessary
d) Simultaneously transmission SAR measurement, and the reported multi-band SAR < 1.6W/kg

Simultaneous transmission SAR

The EUT support voice mode at GSM/WCDMA only, and the same antenna shared, they cannot
transmit simultaneously, so there is no Simultaneous SAR Evaluation in this report.
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6.3 System Check Results

System Performance Check at 835 MHz Head
Date: 03/16/2016

DUT: Dipole 900MHz; Type: D900V2; Serial: 1d086

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

Medium parameters used: f = 835 MHz; o = 0.89 mho/m; er = 41.48.; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:
*Probe: ES3DV3 - SN3221; ConvF (9.04, 9.04, 9.04); Calibrated: 1/31/2015
*Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn905; Calibrated: 7/16/2015
*Phantom: SAM 1; Type: SAM,;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x61x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 3.15 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 52.987 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 3.448 W/kg

SAR(1 g) = 2.55 W/kg; SAR(10 g) = 1.49 W/kg
Maximum value of SAR (measured) = 3.02 W/kg

dB
0

2.16
-4.32
-6.47
-8.63

-10.79

0 dB = 3.10 W/kg=9.83 dB W/kg

System Performance Check 835MHz Head 250mW
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System Performance Check at 835 MHz Body

Date: 03/16/2016

DUT: Dipole 900MHz; Type: D900V2; Serial: 1d086

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

Medium parameters used: f = 835 MHz; 0 = 0.96 mho/m; er = 55.88; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:
» Probe: ES3DV4 - SN3842; ConvF (9.18, 9.18, 9.18); Calibrated: 8/26/2015
*Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn905; Calibrated: 7/16/2015
*Phantom: SAM 1; Type: SAM,;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x61x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 3.25 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 46.531 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 3.568 W/kg

SAR(1 g) = 2.63 W/kg; SAR(10 g) = 1.58 Wikg
Maximum value of SAR (measured) = 3.17 W/kg

dB

-2.05

-4.11

-6.16

-8.22

-10.27

0 dB = 3.25 W/kg = 10.24dB W/kg

System Performance Check 835MHz Body 250mwW
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System Performance Check at 1900 MHz Head

Date: 03/17/2016

DUT: Dipole 1900MHz; Type: D1900V2; Serial: 5d194

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

Medium parameters used (interpolated): f = 1900 MHz; ¢ = 1.42 mho/m; er = 39.76; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:
* Probe: ES3DV4 - SN3842; ConvF (7.54, 7.54, 7.54); Calibrated: 8/26/2015
*Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn905; Calibrated: 7/16/2015
*Phantom: SAM 1; Type: SAM;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x61x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 11.58 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 91.813 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 14.363 W/kg

SAR(1 g) =9.66 W/kg; SAR(10 g) = 5.00 Wikg
Maximum value of SAR (measured) = 11.44 W/kg

dB

-3.83
-1.66
-11.49

-15.32

-19.15

0 dB = 11.58 W/kg = 21.27 dB W/kg

System Performance Check 1900MHz Head 250mwW
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System Performance Check at 1900 MHz Body

Date: 03/17/2016

DUT: Dipole 1900MHz; Type: D1900V2; Serial: 5d194

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

Medium parameters used (interpolated): f = 1900 MHz; ¢ = 1.57 mho/m; er = 51.13; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:
» Probe: ES3DV4 - SN3842; ConvF (7.29, 7.29, 7.29); Calibrated: 8/26/2015
*Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn905; Calibrated: 7/16/2015
*Phantom: SAM 1; Type: SAM,;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x61x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 12.49 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 83.826 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 16.824 W/kg

SAR (1 g) =9.83 W/kg; SAR (10 g) =5.17 W/kg
Maximum value of SAR (measured) = 12.38 W/kg

-3.64
-1.28
-10.93

-14.57

-18.21

0 dB = 12.49 W/kg = 21.93 dB W/kg

System Performance Check 1900MHz Body 250mW
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6.4 SAR Test Graph Results
GSM850 _GSM Voice Left Cheek Middle Channel
Date: 2016-03-16

Communication System: GSM 850; Frequency: 836.6 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.883 mho/m; er = 41.25; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:
* Probe: ES3DV4 - SN3842; ConvF (9.04, 9.04, 9.04); Calibrated: 8/26/2015
*Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn905; Calibrated: 7/16/2015
*Phantom: SAM 1; Type: SAM;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.826 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.56 V/m; Power Drift = -0.16 dB
Peak SAR (extrapolated) = 0.951 W/kg

SAR(1 g) =0.769 mW/g; SAR(10 g) = 0.588 mW/g
Maximum value of SAR (measured) = 0.822 mW/g

dB
— 0.000

—-2.16

-4.32

-6.48

-6.64

-10.8

0 dB = 0.822mW/g

Figure 1. GSM850_GSM Voice_Left Cheek_Middle Channel
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PCS1900 GSM Voice_ Left Cheek_Mid Channel
Date: 2016-03-17

Communication System: PCS 1900; Frequency: 1880 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1880 MHz; o = 1.405 mho/m; er = 39.62; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:
* Probe: ES3DV4 - SN3842; ConvF (7.54, 7.54, 7.54); Calibrated: 8/26/2015
*Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn905; Calibrated: 7/16/2015
*Phantom: SAM 1; Type: SAM;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.757 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.31 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 0.851 W/kg

SAR(1 g) = 0.704 mW/g; SAR(10 g) = 0.537 mW/g
Maximum value of SAR (measured) = 0.764 mW/g

dB
0.000

-2.04

-4.08

-6.12

-8.16

-10.2

0 dB = 0. 764mW/g

Figure 2: PCS1900_GSM Voice_Left Cheek_Mid Channel
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WCDMA Band Il_RCM _Right Check_Middle Channel
Date: 2016-03-17

Communication System: W1900; Frequency: 1880.0 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1880 MHz; o = 1.405 mho/m; er = 39.62; p = 1000 kg/m3
Phantom section: Rignt Section

DASY4 Configuration:
* Probe: ES3DV4 - SN3842; ConvF (7.54, 7.54, 7.54); Calibrated: 8/26/2015
*Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn905; Calibrated: 7/16/2015
*Phantom: SAM 1; Type: SAM;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.711 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.45 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 0.914 W/kg

SAR(1 g) =0.671 mW/g; SAR(10 g) = 0.509 mW/g
Maximum value of SAR (measured) = 0.710 mW/g

dB
— 0.000

—-1.99

-3.98

-5.96

-7.95

-9.94

0 dB = 0.710mW/g

Figure 3: WCDMA Band II_RCM _Right Check_Middle Channel
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WCDMA Band V_RCM _Left Check_Middle Channel
Date: 2016-03-16

Communication System: W850; Frequency: 836.6 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.883 mho/m; er = 41.25; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:
* Probe: ES3DV4 - SN3842; ConvF (9.04, 9.04, 9.04); Calibrated: 8/26/2015
*Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn905; Calibrated: 7/16/2015
*Phantom: SAM 1; Type: SAM;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.654 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 15.6 V/m; Power Drift = -0.13 dB
Peak SAR (extrapolated) = 0.744 W/kg

SAR(1 g) = 0.612 mW/g; SAR(10 g) = 0.467 mW/g
Maximum value of SAR (measured) = 0.637 mW/g

dB
— 0.000

—-1.98

-3.95

-5.93

-7.90

-9.88

0 dB = 0.637mW/g

Figure 4: WCDMA Band V_RCM _ Left Check Middle Channel
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GSM850_Rear side_10mm_Middle Channel

Date: 2016-03-16

Communication System: GSM 850; Frequency: 836.6 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f =836.6 MHz; o = 0.965 mho/m; er = 55.94; p = 1000 kg/m3;
Phantom section: Flat Section

DASY4 Configuration:
* Probe: ES3DV4 - SN3842; ConvF (9.18, 9.18, 9.18); Calibrated: 8/26/2015
*Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn905; Calibrated: 7/16/2015
*Phantom: SAM 1; Type: SAM,;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.271 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.37 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 0.404 W/kg

SAR(1 g) = 0.259 mW/g; SAR(10 g) = 0.153 mW/g
Maximum value of SAR (measured) = 0.286 mW/g

dB
— 0.000

—-3.10

Ll
.20 I —, || I

9.30 |

-12.4

-15.5

0 dB = 0.286mW/g

Figure 5: GSM850_Rear side_10mm_Middle Channel
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PCS1900 Rear side_10mm_Middle Channel
Date: 2016-01-17

Communication System: PCS 1900; Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1880 MHz; o = 1.538 mho/m; er = 50.99; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:
* Probe: ES3DV4 - SN3842; ConvF (7.29, 7.29, 7.29); Calibrated: 8/26/2015
*Sensor-Surface: 4mm (Mechanical Surface Detection)
*Electronics: DAE4 Sn905; Calibrated: 7/16/2015
*Phantom: SAM 1; Type: SAM,;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.257 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.37 V/m; Power Drift = 0.12 dB
Peak SAR (extrapolated) = 0.384 W/kg

SAR(1 g) = 0.246 mW/g; SAR(10 g) = 0.145 mW/g
Maximum value of SAR (measured) = 0.272 mW/g

dB
— 0.000

—-3.10

-6.20

-9.30

-12.4

-15.5
0 dB = 0.272mW/g

Figure 6: PCS1900_Rear side_10mm_Middle Channel
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WCDMA Band II_RCM_Rear Side_10mm_Middle Channel
Date: 2016-03-17

Communication System: W1900; Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1880 MHz; o = 1.538 mho/m; er = 50.99; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:
*» Probe: ES3DV4 - SN3842; ConvF (7.29, 7.29, 7.29); Calibrated: 8/26/2015
*Sensor-Surface: 4mm (Mechanical Surface Detection)
*Electronics: DAE4 Sn905; Calibrated: 7/16/2015
*Phantom: SAM 1; Type: SAM;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.265 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.37 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 0.395 W/kg

SAR(1 g) = 0.254 mW/g; SAR(10 g) = 0.150 mW/g
Maximum value of SAR (measured) = 0.280 mW/g

dB
— 0.000

—-3.10

-5.20 ] lI l

-9.30 ‘

-12.4

-15.5

0 dB = 0.280mW/g

Figure 7: WCDMA Band II_RCM_Rear Side_10mm_Middle Channel
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WCDMA Band V_RCM_Rear Side_10mm_Middle Channel
Date: 2016-03-16

Communication System: W850; Frequency: 836.6 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f =836.6 MHz; o = 0.965 mho/m; er = 55.94; p = 1000 kg/m3;
Phantom section: Flat Section

DASY4 Configuration:
» Probe: ES3DV4 - SN3842; ConvF (9.18, 9.18, 9.18); Calibrated: 8/26/2015
*Sensor-Surface: 4mm (Mechanical Surface Detection)
*Electronics: DAE4 Sn905; Calibrated: 7/16/2015
*Phantom: SAM 1; Type: SAM;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.230 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.71 V/m; Power Drift = 0.08 dB
Peak SAR (extrapolated) = 0.328 W/kg

SAR(1 g) = 0.216 mW/g; SAR(10 g) = 0.131 mW/g
Maximum value of SAR (measured) = 0.237 mW/g

dB
— 0.000

—-3.00

[i1]

-9.00

-12.0

-15.0

0 dB = 0.237mW/g

Figure 8: WCDMA Band V_RCM_Rear Side_10mm_Middle Channel
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7 Calibration Certificate

7.1 Probe Calibration Certificate

i
Calibration Laboratory ot 2,

Schmid & Partnen iIBC-miA

L nginoonng A
Zoughaunatrasas AL, BOOA Zudoh, Swilzoarland ”,,,/l/
LT PO

S Schweizerischer Kalibrierdienst

C Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

ACCromon by e Seznnn fecrodilobion or e (4
The Swias Accraditation Servioe is ane of the signatones to the EA

Multitatoral Agrosmeont Tor the recognition of calibration cortificates

Cllomt CIQ (Shenzhon) Certificate No: EX3-3842_Aug15

CALIBRATION CERTIFICATE

Objea EX30OVA - GN:5BA2

Coaolibration procadinels) QA CAL-01 ,Vf’, QA (;Al-—12.V9, QA CAL'23V5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

Calibration dite August 26, 2015

Thiss colibration cortiicite documments the lacoatality 1o national standards, which realize the physical units of measurements (Sl).
Fho moasuromonts and the ancorambies wath confidence probatility are given on the following pages and are part of the certificate.

All calibrations hivo boon conductad i the closed labotory fscility: environment temperature (22 £ 3)°C and humidity < 70%.

Calibration amproont usod (RS TE cancal Tor calibration)

rnnany St 1) Cal Date (Cedificate No.) Scheduled Calibration
Powor motor 1 A4 1912 GRANZYsi/A 01-Apr-15 (No. 217-02128) Mar-16
Powor sonsor A4 12/ MACANAGE0L S 01-Apr-15 (No. 217-02128) Mar-16
Ioforence 5 dis Attanuator SN S5054 (50) 01-Apr-15 (No. 217-02129) Mar-16
Roforonce 20 A Attannaton S SH211 (207) 01-Apr-15 (No. 217-02132) Mar-16
[ofaronco 30 dis Alanoator S 55129 (30D) 01-Apr-15 (No. 217-02133) Mar-16
Reiorenceo Probe |50V 2 S0 01 30-Dee-14 (No. ES3-3013_Dec14) Dec-15
DALA SHE 660 14-Jan-15 (No. DAE4-660_Jan15) Jan-16
Secandary Standared:, 1) Check Date (in house) Scheduled Check
P2 qencator 1 86450 1556420001700 4-Aug-99 (in house check Apr-13) In house check: Apr-16
Motwork Analyzor HIE2 5707 LS 513090585 18-0c1-01 (in house check Oct-14) In house check: Oct-15
MName Function Signature
Calibrated by Claudio Leubler Laboratory Technician 5
J
/,
Approved by Katja Pokovic Technical Manager 5 ¢ T

Issued: August 27, 2015

This calibration cemificate <hall not be reproduced czeept in full wathout wotten approval of the laboratory

Certificate: No: EX£3-3842 Auglh Page 1 of 11
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Callbf ation Laboratory of ‘\\“\‘g"”/,, S Schweizerischer Kalibrierdienst

Schmid & Partner M C  Service suisse d'étalonnage
Engineering AG oY Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland 74@,@ S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A.B,.C,D modulation dependent linearization parameters

Polarization « o rotation around probe axis

Polarization 9 3 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e.. 3 = 01s normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)

d)

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

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

IEC 62209-2. "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)". March 2010

KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

NORMx.y.z' Assessed for E-field polanzation i = 0 (f -+ 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx.y.z are only intermediate values. 1 . the uncertanties of NORMx.y.z does not affect the E-field
uncertainty inside TSL (see below ConvF)

NORM(f)x.y.z = NORMx y.z * frequency response (see Frequency Response Chart). This linearization is
implemented in DASY4 software: versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF

DCPx.y.z: DCP are numencal incanzation parameters assessed based on the data of power sweep with CW
signal (no uncertainty required) DCP does not depend on frequency nor media.

PAR. PAR is the Peak to Average Ratio that 1s not calibrated but determined based on the signal
characteristics

Ax.y.z: Bx,y.z;: Cx.y.z. Dx.y.z:. Vs 7.7z A, B. C. D 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 Soundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (aloha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100

MHz.
Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom

exposed by a patch antenna.
Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip

(on probe axis). No tolerance required.
Connector Angle: The angle is assessed using the information gained by determining the NORMx (no

uncertainty required).
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EX3DV4 — SN:3842 August 26, 2015

Probe EX3DV4

SN:3842

Manufactured: October 25, 2011
Calibrated: August 26, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX3DVva 8N asa) August 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3842

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z ~Unc (k=2) |
Norm (pV/\Vln\)"‘)'\ 0.34 0.53 0.42 210.1%
DCP (mv)' 101.6 99.9 99.5 e

Modulation Calibration Parameters

uiD Communication System Name A B Cc D VR | Unc
dB dBVuV dB mv (k=2)
0 cw X 0.0 0.0 1.0 0.00 | 1520 | +3.0%
Y 0.0 0.0 1.0 143.5
[z 0.0 0.0 1.0 147.4

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

KO/

probability of approximately 95%.

* The uncertainties of Nom X.Y..7 do not atfect the £ tield uncertainty inside TSL (see Pages 5 and 6).

3 Numerical ineanzation parameter uncertanty not required
' Uncertainty s determmed using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field value
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EX3DV4. SN:3842 August 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3842

Calibration Parameter Determined in Head Tissue Simulating Media

Sndles =

f (MHz) © Pe?:rllzt‘:my' ! for(‘g;‘r::)t o ConvE X | ConvFY | ConvFZ | Alpha® D(?f;?) (::;)
750 41.9 0.89 9.45 9.45 9.45 0.34 0.93 +12.0%
835 415 0.90 9.04 9.04 9.04 0.18 1.60 +12.0%
900 | 415 0.97 8.92 8.92 8.92 0.22 1.45 +12.0%
1750 | 40.1 1.37 7.80 7.80 7.80 0.35 0.80 +12.0%
1900 |  40.0 1.40 7.54 7.54 7.54 0.29 0.80 +12.0%
2450 | 392 1.80 6.82 6.82 6.82 0.35 0.86 £120%
2600 | 39.0 1.96 6.74 6.74 6.74 0.37 0.92 +120%

¢ Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. Thg ’
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to + 110 MHz : )

' Alfrequencies below 3 GHz, the validity of tissue parameters (: and ) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (£ and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvlF uncertainty for indicated target tissue parameters. o

“* Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is )
always less than + 1% for frequencies below 3 GHz and below * 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary
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EX3DV4- SN:3842 Auigust 2o, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3842

Calibration Parameter Determined in Body Tissue Simulating Media

: Bt

f (MHz) Pe?r:'i?:ii\\ll;yF Cor(ag;::‘:)ﬁFvity ConvF X | ConvFY | ConvFZ | Alpha® D(?r‘:::) (lk‘:;:) )
450 56.7 0.94 1028 | 1028 | 1028 | 010 | 120 | +133%
750 55.5 0.96 9.38 938 | 938 035 | 1.02 | £120%
835 55.2 0.97 9.18 918 | 918 027 | 122 | £120%
900 55.0 1.05 9.11 9.11 911 | 026 | 147 | +120%
1750 53.4 1.49 7.46 7.46 746 | 035 | 080 | $120%
1900 53.3 1.52 7.29 7.29 729 | 040 | 086 | £120%
2450 52.7 1.95 6.87 6.87 687 | 034 | 080 | +120%
2600 52.5 2.16 6.76 6.76 6.76 0.32 0.80 +12.0%

< Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz Thg
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to + 110 MHz

" At frequencies below 3 GHz, the validity of tissue parameters (:: and ) can be relaxed to + 10% if liquid compensation formula is 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 uncertainty for indicated target tissue parameters.

€ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below * 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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EX3DV4- SN:3842 August 26, 2015

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

o e R R T ............................................. b oy

Frequency response (normalized)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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Fosynt 26 7005

EX3Dva- 3N 3842
- - P °
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4- SN:3842 MIgUsL28, 2015

Dynamic Range f(SARhead)
(TEM cell , foya= 1900 MHz)

Input Signal [uV]

Eiale 40 B BEL H l PO T i
10° 102 101 10° 10° 10? 10°
SAR [mW/cm3]

not compensated compensated

Error {dB)

T T
103 102 101 100 101 102 102
SAR [mW/cm3]
¥ i o]
not compensated compensated

Uncertainty of Linearity Assessment: * 0.6% (k=2)
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EX3DV4- SN:3842

Report No.: CTL1603090615-SAR

August 26, 2015

Conversion Factor Assessment

f = 900 MHz WGLS R9 (H_convF)

40

20
.20
Zz 25 =
> =
H g
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LK)

Deviation

f= 1750 MHz, WGLS R22 (H_convF)

ERTEENES NI BONT ST 17

0.2

-0.2 0.0
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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04 06 08 1.0
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EX3DV4- SN:3842
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Report No.: CTL1603090615-SAR

August 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3842

Other Probe Parameters

Certificate No: EX3-3842_Aug15

Page 11 of 11

Sensor Arrangement Triangular |
' Connector Angle () i 66.3
| Mechanical Surface Detection Mode ? enabled |
| Optical Surface Detection Mode | disabled }
 Probe Overall Length | 337 mm
| Probe Body Diameter i 10 mm |
| Tip Length ; 9mm |

Tip Diameter —— —Z5mm |

Probe Tip to Sensor X Calibration Point Timm |

Probe Tip to Sensor Y Calibration Point T imm |

Probe Tip to Sensor Z Calibration Point T imm

Recommended Measurement Distance from Surface 14 mm
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7.2 D900V2 Dipole Calibration Certificate

T n In Cotabaration wit S
7N 7\

X
CALIBRATION LABORATORY '/ S
NS

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China TN oN ,{% i% 442
. Tel: +86-10-62304633-2079  Fax: +86-10-62304633-2504
E-mail: Info@emcite.com Http://www.emcite com

Client Sunway Certificate No: J13-2-2185

Object D900V2 - SN: 1d086

- Calibration Procedure(s) TMC-OS-E-02-194

Calibration procedure for dipole validation kits

Calibration date: August 9, 2013

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

All calibrations have been conducted in the closed laboratory facility: environment temperature(22:3)C
and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102083 11-Sep-12 (TMC, No.JZ12-443) Sep-13
» Power sensor NRV-Z5 100595 11-Sep-12 (TMC, No. JZ12-443) Sep -13
Reference Probe EX3DV4 | SN 3846 20- Dec-12 (SPEAG, No.EX3-3846_Dec12) Dec-13
DAE4 SN 777 22-Feb-13 (SPEAG, DAE4-777_Feb13) Feb-14
Signal Generator E4438C | MY49070393 13-Nov-12 (TMC, No.JZ12-394) Nov-13
Network Analyzer E8362B | MY43021135  19-Oct-12 (TMC, No.JZ13-278) Oct-13
- Name Function Signature
Calibrated by: % o e
S Znaodng | SARTEStEngineer
Reviewed by: Qi Disnyuan. = SAR Pr AL e

Approved by: Xiao Li 4 4 4 \— S it :

Issued: August 11, 2013
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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" in Collsboration with
L. A A AR .
" CALIBRATION LABORATORY

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: Info@emcite.com Http://www.emcite.com
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration’is Performed According to the Following Standards:
a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak

Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held

devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)",
February 2005

¢) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 System 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 body axis.

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

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

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

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

Certificate No: J13-2-2185 Page2of8
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In Collsboration with

T M ‘ CALIBRATION LABORATORY
Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100181, China
x Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Info@emcite.com Http.//www.emcite.com

Measurement Conditions
— DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52.8.7.1137
| Extrapolation Advanced Extrapolation
Phlntor:l Twin Phantom
§ Distance Dipole Center - T_SL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 900 MHz £ 1 MHz
) Head TSL parameters
The following parameters and calculations were applied.
9 Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.97 mho/m
Measured Head TSL parameters (220+0.2)°C 426+6% 0.98 mho/m + 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over1 ¢m’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 267mW/g
SAR for r | Head TSL p normalized to 1W 10.7 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.72mW/g
SAR for nominal Head TSL parameters normalized to 1W 6.87 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
= Nominal Body TSL parameters 220°C 55.0 1.05 mho/m
Measured Body TSL parameters (220+02)°C 542+6% 1.02 mho/m + 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over1 ¢m’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 263mWi/g
SAR for nominal Body TSL parameters normalized to 1W 10.7mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢z’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 171mW/g
SAR for r | Body TSL p ters normalized to 1W 6.94 mW /g £ 20.4 % (k=2)

Certificate No: J13-2-2185
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"' In Collaboration with
o ‘ CALIBRATION LABORATORY
Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2079 Fax +86-10-62304633-2504
E-mail: Info@emcite.com Hittp://www.emcil m

Appendix

Antenna Parameters with Head TSL

= Impedance, transformed to feed point \ 49.10-8.85/0
Return Loss l .22.3dB

Antenna Parameters with Body TSL

i impedance, transformed to feed point l 42.10+0.52i0 l
Return Loss \ -21.3d8 l

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is
directly connected to the second arm of the dipole. The antenna is therefore short-circuited for
DC-signals. On some of the dipoles, small end caps are added to the dipole arms in order to improve
matching when loaded according to the position as explained in the "Measurement Conditions"
paragraph. The SAR data are not affected by this change. The overall dipole length is still according to
the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Wanufaaured by SPEAG 4!
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Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Info@emcite.com Hittp://www.emcite com

DASYS5 Validation Report for Head TSL Date: 02.08.2013
=~ Test Laboratory: TMC, Beijing, China
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN: 1d086
Communication System: CW; Frequency: 900 MHz
- Medium parameters used: f = 900 MHz; o = 0.982 mho/m; r = 42.66; p = 1000 kg/m®
Phant9m section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:
- » Probe: EX3DV4 - SN3846; ConvF(9.01,9.01,9.01); Calibrated:20,12,2012
Sensor-Surface: 2mm (Mechanical Surface Detection); 1.0, 31.0
Electronics: DAE4 Sn777; Calibrated: 22/2/2013
Phantom: Flat Phantom; Type: QDO00P40CC;
DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

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

Reference Value = 59.910 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 4.11 W/kg

SAR(1 g) = 2.67 W/kg; SAR(10 g) =1.72 W/kg

Maximum value of SAR (measured) = 3.43 W/kg

dB
0

-22.70

0 dB = 3.44 W/kg = 5.36 dBW/kg
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Impedance Measurement Plot for Head TSL

PN 11 L0g Mag 3.00008/ ref -20.00d8 [F1]
1 W0.00000 wa -22.326 08
r
L  ORANSE SEEDS L
P T
o /
\, /
= ) \ ’/
\ /
\ 7%
X 1E
/
20,00 \ ‘/ h
f
\ /

S1 900. 00000 Maz

49.143 0 -5.8505 0 19,981 pF
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Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: Info@emcite.com Hitp://www.emcite com
DASYS5 Validation Report for Body TSL Date: 02.08.2013

Test Laboratory: TMC, Beijing, China
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN: 1d086
Communication System: CW; Frequency: 900 MHz;
Medium parametcaers used: f = 900 MHz; o = 1.023 mho/m; &r = 54.207; p = 1000
kg/m” .
Phantom section: ELI 4.0
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:
«  Probe: EX3DV4 - SN3846; ConvF(9.01,9.01,9.01) ; Calibrated:20.12.2012
« Sensor-Surface: 2mm (Mechanical Surface Detection); 1.0, 31.0
« Electronics: DAE4 Sn777; Calibrated: 22/2/2013
« Phantom: ELI 4.0; Type: QDOVA001DB;
« DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 57.362 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 3.90 W/kg

SAR(1 g) = 2.63 W/kg; SAR(10 g) = 1.71 Wikg

Maximum value of SAR (measured) = 3.33 W/kg

-11.12

-16.68

-22.24

-21.719

0 dB = 3.31 W/kg = 5.19 dBW/kg
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Impedance Measurement Plot for Body TSL
Pl =11 Log Mag 10.00ds/ Ref -30.00ds [r1)

»1 900.00000 MMz -21.273 d

r

-30. 00 \ /‘ 4
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D900V2, serial no. 1d086 Extended Dipole Calibrations

Referring to KDB 865664D01V01r03, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),

and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

D900V2, serial no. 1d086
900 Head 900 Body
Real Real
Date of Return-Loss Delta Delta | Return-Loss Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (dB) (%) (ohm)
(ohm) (ohm)
2013-8-9 -22.3 49.2 -21.3 42.1
2014-8-8 -22.21 0.41 49.12 -0.08 -21.1 0.94 42.25 -0.15
2015-8-4 -22.1 0.9 48.4 -0.8 -21.4 -0.5 43.1 1.0

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

<Dipole Verification Data>- D900V2, serial no. 1d086

900MHz Head 900MHz Body

FFBW 30 kHz

1 Start 800 MHz

Stoo 1 GHz 21

1 Start 500 MHz

IFBW 30 kHe



V1.0 Page 62 of 76

7.3 D1900V2 Dipole Calibration Certificate

Calibration Laboratory of S,
Schmid & Partner ——e
Engineering AG %

Zeughausstrasse 43, 8004 Zurich, Switzerland f »
AR

Accredited by the Swss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories 10 the EA

Report No.: CTL1603090615-SAR

(3 Kalibri

c Service suisse d'étalonnage
Saervizio svizzero di taratura

S Swiss Calibeation Service

Accreditation No.: SCS 0108

Calibrasion date:

January 07, 2015

Calibration procedure for dipole validation kits above 700 MHz

Multilateral Ag: for the Q! of calibration certificates
crent  SMQ (Auden) Certificate No: D1900V2-5d194_Jan15
(CALIBRATION CERTIFICATE
Cerect D1900V2 - SN: 54194
Calbeation procecure(s) QA CAL-05v9

This calbration cortificate documents the traceatility to national standards, which realize the physical units of measurements (S4)
The measuremants and the uncenaintkes wih confidence probadiity aee given on the followng pages and are part of the canificate

Al caltrations have Deen conductad in the closed aboratony faciity: amiranment temparture (22 = 3)°C and humidity < 70%

Calbmation Equipment usad (MATE crbcal Yor calbeation)

Primary Standaros ] D« Cal Date (Codificate No.) Schadused Caltealion
Powar meter EPM-442A GB37480704 07-Oct-14 (No. 217-02020) Qct-15
Power sersor HP B4814A Uss7292783 07-Oct-14 (No. 217.02020) Oct-18
Pawer sersor HP B481A MYAa1092317 07-Oct-14 (No. 217-02021) Oct-15
| Referance 20 dB Atteruaor SN: 5068 (20k) 03-Apr-14 (No. 217-01918) Apr-15
Type-N mismalch combination SN: S047 2 7 08327 O3-Apr-14 (No. 217.01621) Ape-18
Referance Probe ESIOVI SN; 3206 30-Dec-14 (No. ES3-3205_Dectd) Dec-15
DAE4 | SN: 601 16-Aug-14 (No. DAE4-601_Augid) Aug15
Secondary Standards D2 Chck Dats (in house| Schedued Chack
AF generator RAS SMT-06 100005 D4-A0g-8% (iIn howss check Oct-13) In house chack: Oct-16
MNetwork Aradyzor H= 8753E US3ITIG068ES S4208 18-0ct01 (in house chack Oct-14) In house chack: Oct-15
Name Function Signal
Calbeatad by Claudio Leubler Laboratory Technician
LA
Appeoved by Kafa Pokovic Tochnical Manager %é? %
Issuad: January 7, 2015
This calbeation certificate shal net be repraduced axcepl In full withowut written approval of the laboratcry
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oy

Calibration Laboratory of o

",

: SN/ %, S = ischer Kalibrierdi
Schmid & Partner i £ G Service suisse détalonnage
Engineering AG Ty Servizio svizzero di tarstura
Zoughnusstrasse 43, 8004 Zurich, Switzertand {'I,’I/A\\ NS S Swiss Calibration Service
“oled V™
Accrediled by the Swiss Accradtaton Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilaternl Agresment for the recognition of calibration certificates

Glossary:

TSL 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) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

¢) KDB 865684, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System 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 body axis,

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

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

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

Certificate No: D1900V2-53154_Jan15 Page20f8
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, 8z = 5 mm
Frequency 1900 MHz + 1 MHz
Head TSL peraivntors

(TP

The following parameters and calkulations were

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.0 1.40 mho/m

Measured Head TSL parameters (220£02)°C 401+8% 1.38 mho/m £ 8 %

Head TSL temperature change during test <05°C - -
SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 10.1 Wikg

SAR for nominal Head TSL parameters normaiized 10 1W 40.6 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL conditicn

SAR measured 250 mW input power 5.32 Wikg

SAR for nominal Head TSL parameters normalized to 1W 21.3 Whg = 16.5 % (k=2)
Body TSL parameters

The lollowing parameters and calculations were apphed.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220"C 533 1.52 mha/m

Measured Body TSL parameters (220202)°C 533:6% 1.50 mho/m 6 %

Body TSL temperature change during test <05°C - —
SAR result with Body TSL

SAR averaged over 1 cm’ (1 g) of Body TSL Conditicn

SAR measured 250 mW input power 9.95 Wikg

SAR for nominal Body TSL parameters normalized to 1W 40.1 Wkg = 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL candition

SAR measured 250 mW input power 5.31 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.3 Wikg = 16.5 % (k=2)

Cartificate No: D19DOV2-54194_Jan15
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Appendix (Additional assessments outside the scope of SCS1 08)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 537Q+489Q
Retumn Loss -245d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4890+51j0
Return Loss ' -256d8

General Antenna Parameters and Design

[ Electrical Delay (one direction) ] 1201 ns

After long 1erm use with 100W radiated power, only a shight warming of the dipole near the feedpoint can be measurad.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-clreuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded accarding to the positicn as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole langth &s still
according 1o the Standard.

No excessive force must be appied 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data
Manutacturad by SPEAG
Manufactured on May 06, 2014

Certificate No: D1900V2-54184_Jan15 Page 4of 8
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DASYS5 Validation Report for Head TSL

Date: 07.12.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2: Serial: D1900V2 - SN: 5d194
Communication System: UID 0 - CW; Freguency: 1900 MHz 3
Medium parameters used: f = 1900 MHz: o = 1.39 S/m; &, = 40.1; p = 1000 kg/m”

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration;
+  Probe: ES3DV3 - SN3205: ConvF(3, 5, 5); Calibrated: 30.12.2014:
* Sensor-Surface: 3mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601, Calibrated: 18.08.2014

« Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA: Serial: 1001
o DASY5252.88(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 98.35 V/m:; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.5 Wikg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.32 W/kg

Maximum value of SAR (measured) = 12.7 W/kg

1w

L.

10.4%

119

t7-

0dB=127W/kg=11.04 dBW/kg

Certificate No: D1900V2-5d184_Jan15 Page 5of 8
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Impedance Measurement Plot for Head TSL

7 Jan 2018 19131:37
EHL s1t 1.0 Fs 252736 ¢ 4.‘34";4 G 414,08 pgH 1 902,000 800 MMz

fvg
15

Hid

CHZ 811 w08 3 dB/REF -20 @8 . 2-24.478 B 1 900,008 860 NNz

Lol
1€*

Hld

START 1 702,009 008 NNz STCP 2 108,000 008 MHz

Cartificate No: D1900V2-5¢184_Jan15 Page 6ol 8



V1.0 Page 68 of 76 Report No.: CTL1603090615-SAR

DASY5 Validation Report for Body TSL

Date: 07.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d194

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; o = 1.5 S/m:; & = 53.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration
« Probe: ES3DV3 - SN3205; ConvF(4.65, 4.65, 4.65); Calibrated: 30.12.2014;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601: Calibrated: 18.08.2014
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

» DASY5252.8.8(1222). SEMCAD X 14.6.10(7331)

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

Reference Value = 95.88 Vim; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 16.8 Wikg

SAR(1 g) = 9.95 W/kg: SAR(10 g) = 5.31 W/kg

Maximum value of SAR (measured) = 12.6 Wikg

2

ear

wn

0dB = 12.6 W/kg = 11.00 dBW/kg

Centdicate No: D1900V2-5d194_Jan1s Page 7 of 8
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Impedance Measurement Plot for Body TSL

7 Jan 2045 15:31:10

EHD s11 1UFs BARMIE N 5057 0 426,05 pM 1 300,000 804 MMz
.

Oel

Ca o A

vy
18

Hid

CHZ $11 Lo6 S d0/REF -20 a8 A-2%553 08 1 300,000 889 MMz

START & 708,900 008 MMz STOP 2 188,000 008 M1z
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7.4 DAE4 Calibration Certificate

" in Collsboration with R o>
7771 s p e a g =
CALIBRATION LABORATORY DSy
. . N e
Add: No.51 Xueyuan Road. Hasdian Diswrict, Beljsng, 100191, China NIRRT AT
Tel +86-10-62304633.2218 Fax: +86-10-62304633-2209 L No. L0570
F-mal; cttldichinanl com Linp e chinstl en
Client .  Auden Certificate No: 215-97093
CALIBRATION CERTIFICATE
Object DAEA4 - SN: 905
Calibration Procedure(s) £D-211-2-002-01
Calibration Procedure for the Data Acquisiton Electronics
(DAEX)
Calibration date: July 16, 2015

This caforation Certificate documents the traceability to national standards, which realize the physical units of
| measurernents(Sl). The measurements and the uncertainties with confidence probabllity are given on the following
pages and are part of the certificate

All calibrations have been conducted in the closed laboratory facility: environment temperature(2243)c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date(Calibrated by, Certificate No | Scheduled Calibration
\
Process Calibrator 753 = 1971018 08-July-15 (CTTL, No:J15X04257) July-16
Name Function Signature
Calibrated by Yu Zongying SAR Test Engineer

Reviewed by: Qi Dianyuan SAR Project Leader L

Approved by: Lu Bingsong Deputy Director of the laboratory Zﬂ' M‘?L
ul

Issued July 17,2015
This calibration certificate shall not be reproducead excapt in full without written approval of the latoratory.

Certificate No: Z15-97003 Page | of 3
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“TTL ;_.LJL_E_

Add: No.51 Xuzyuan Road. Hndian District. Beying, 100191, (hina

Tel, +86-10-62304633-2218 Fax: +86~10-62304633-2209

E-mail cHb@chsant com Hizp:www chinanlcn
Glossary:
DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters:

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

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

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

Certificate No: Z15-97093 Page2 of 3
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TTLsbeaa

Add: No 41 Xueysan Road, Haidian District, Beying, 100191, China
Tel: =86-10-62304633.2218 Fax: +86-10-6234633-2209
E-masl: ctil@chinasl.com Hupziwww.chimattl cn

DC Voltage Measurement
A/D - Converter Resalution nominal
High Range: LS8 = B6.1uV full range =
Low Range: ILSB = 81nV | full range = A A43mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measunng wme: 3 sec

Report No

-100., +300 mV

Calibration Factors X * Y z

High Range 404 672 + 0.15% (k=2) | 405.235  0.15% (k=2) | 404.825 = 0.15% (k=2)

Low Range 398116 1 0.7% (k»2) | 4.00286 + 0.7% (k=2) | 3.99735 = 0.7% (k=2)
Connector Angle

Connector Angle 10 be used in DASY system

29x1°

Cedtificate No: Z15-97093 Page 3 of 3
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8 Test Setup Photos

. depth in the flat Phantom (835MHz, 15.0cm depth)
s =\l T "'.I'\

- q \\ 5

B - o TN [
ERR e
t

Photograph of the depth in the head Phantom (835MHz, 15.1cm depth)
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e

Liquid depth in the flat Phantom (1900 MHz, 15.2cm depth)

LY & '/ s = " = N LA ! e

Liquid depth in the head Phantom (1900 MHz, 15.1cm depth)
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Left Head Cheek

Left Head Tilt

Right Head Cheek
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Body-worn Front Side (10 mm distance)

Body-worn Rear Side ( 10 mm distance)
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