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1. REPORTED SAR SUMMARY

The maximum results of Specific Absorption Rate (SAR) found during testing are as
follows.

Highest Reported Standalone SAR Summary

Exposure Position Frequency Band Highest Reported1g-SAR (W/kg)(25mm)
Back GSM850 0.575
Back GSM1900 0.63
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2. GENERAL INFORMATION

2.1.Report information

This report is not a certificate of quality; it only applies to the sample of the specific
product/equipment given at the time of its testing. The results are not used to
indicate or imply that they are application to the similar items. In addition, such
results must not be used to indicate or imply that SMQ approves recommends or
endorses the manufacture, supplier or use of such product/equipment, or that SMQ
in any way guarantees the later performance of the product/equipment.

The sample/s mentioned in this report is/are supplied by Applicant, SMQ therefore
assumes no responsibility for the accuracy of information on the brand name, model
number, origin of manufacture or any information supplied.

Additional copies of the report are available to the Applicant at an additional fee. No
third part can obtain a copy of this report through SMQ, unless the applicant has

authorized SMQ in writing to do so.

2.2.Laboratory Accreditation and Relationship to Customer

The testing report were performed by the Shenzhen Academy of Metrology and
quality Inspection EMC Laboratory (Guangdong EMC compliance testing center), in
their facilities located at Bldg. of Metrology & Quality Inspection, Longzhu Road,
Nanshan District, Shenzhen, Guangdong, China. At the time of testing, Laboratory
is accredited by the following organizations:

China National Accreditation Service for Conformity Assessment (CNAS) accredits
the Laboratory for conformance to FCC standards, EMC international standards and
EN standards. The Registration Number is CNAS L0579.

The Laboratory is listed in the United States of American Federal Communications
Commission (FCC), and the registration number are 446246 806614 994606 (semi
anechoic chamber).

The Laboratory is registered to perform emission tests with Industry Canada (IC),
and the registration number is IC4174.

TUV Rhineland accredits the Laboratory for conformance to IEC and EN standards,
the registration number is E2024086202.
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3. DESCRIPTION OF THE DEVICE UNDER TEST ( DUT )

3.1.DUT Description

Frequency Bands GSM850/GSM1900
Modulation Mode . GSM(GMSK)
Antenna type External Antenna
Battery Model Li-ion Battery
Battery Specification 3.7V/400mAh
Hardware Revision V3

Software Revision K42102Z0BMO0O

Remark: F112G is a variant model of F112G. The report number of F112G is WT158002420
SAR. GSM850/1900 is tested for F112G in worst case position of F112G in this report. The det

ailed product change description please refers to the DUT Description.

3.2.RF output power Tune up limit

Technology/Band Target Power and Tolerance (dBm)
GSM850 32 [-1.0dB~~+1.0dB]
GSM1900 30 [-1.0dB~~+1.0dB]
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3.3.Applied Standards

ANSI Std C95.1-1992

Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3kHz-300GHz.(IEEE Std C95.1-1991)

IEEE Std 1528-2003

Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate(SAR) in the Human Head from Wireless

Communications Devices: Measurement Techniques

IEEE Std 1528a-2005

IEEE Recommended Practice for Determining the Peak
Spatial-Average Specific Absorption Rate(SAR) in the Human head
from Wireless Communications Devices: Measurement Techniques

Amendment1: CAD File for Human Head Model(SAM Phantom)

KDB 447498 D01 Mobile
Portable RF Exposure
v05r02

Mobile and Portable Device

RF Exposure Procedures and Equipment Authorization Policies

KDB 865664 D01 SAR
measurement 100 MHz to
6 GHz v01r03

SAR Measurement
Requirements for 100 MHz to 6 GHz

KDB 865664 D02 RF
Exposure Reporting
v01r01

RF Exposure Compliance Reporting and Documentation

Considerations

3.4.SAR Limit

This device belongs to portable device category because its radiating structure is allowed

to be used within 20 centimeters of the body of the user. Limit for General

Population/Uncontrolled exposure should be applied for this device, it is 1.6 W/kg as

averaged over any 1 gram of tissue.
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4. TEST CONDITIONS

4.1. Temperature and Humidity

Ambient temperature (°C): 21-22
Ambient humidity (RH %): 59-60

4 .2.Introduction of SAR

SAR is related to the rate at which energy is absorbed per unit mass in an object

exposed to a radio field. The SAR distribution in a biological body is complicated and

is usually carried out by experimental techniques or numerical modeling. The

standard recommends limits for general public group.

SAR Definition:

SAR:ELM):E(MJ sar=c T sar=ZIEL
dt\ dm ) dt\ pdv ot yo,

In the first equation, the SAR definition is the time derivative (rate) of the incremental

energy (dW) absorbed by (dissipated in) an incremental mass (dm) contained in a
volume element (dv) of a given density p).

In the second equation, C is the specific head capacity, oT is the temperature rise
and ot is the exposure duration.

The last equation relates to the electrical field, where o is the conductivity of the
tissue, p is the mass density of the tissue and E is the rms electrical field strength.
However for evaluating SAR of low power transmitter, electrical field measurement
is typically applied.

SAR is expressed in units of Watts per kilogram (W/kg)

4.3.Test Configuration

GSM Test Configurations

SAR tests for GSM 850 and GSM 1900, a communication link is set up with a System Simulator
(SS) by air link. Using E5515C the power level is set to “5” for GSM 850, set to “0” for GSM
1900.

Report No.: WT168000337 Page 10 of 67



According to specification 3GPP TS 51.010, the maximum power of the GSM can do the

power reduction for the multi-slot. The allowed power reduction in the multi-slot configuration is

as following:

Output power of reductions:

Number of timeslots in uplink

Permissible nominal reduction of

assignment maximum output power,(dB)
1 0

2 0to 3,0

3 1,8 t0 4,8

4 3,0t06,0
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5. DESCRIPTION OF THE TEST EQUIPMENTS

5.1.Measurement System and Components

Last
Model Perio
No. Equipment N Serial No. Manufacturer | Calibration g
0.
Date
1 SAR test system TX60L |[FO8/5AY8A1/A/01+F08/ SPEAG NCR NCR

Electronic Data
2 DAE4 876 SPEAG 2015.03.09 |1year
Transmitter

3 SAR Probe EX3DV4 3881 SPEAG 2015.07.24 |1year

System Validation
4 D835V2 4d141 SPEAG 2015.09.24 |3year
Dipole,835MHz

System Validation

5 D1900V2 5d162 SPEAG 2015.09.16 |3year
Dipole,1900MHz

6 Dielectric Probe Kit 85070E MY44300455 Agilent NCR NCR
Dual-directional

7 778D MY48220198 Agilent NCR NCR

coupler,0.10-2.0GHz

Dual-directional

8 772D MY46151160 Agilent NCR NCR
coupler,2.00-18GHz
9 Coaxial attenuator 8491A MY 39266348 Agilent NCR NCR
10 Power Amplifier ZHL42W 81709 MINI-CIRCUITS NCR NCR
11 Signal Generator SMR20 100047 R&S 2015.05.12 |1year
12 Power Meter NRVD 100041 R&S 2015.04.16 |1year
13 Call Tester C;I\(;I: 100110 R&S 2015.12.06 |1year
14 Network Analyzer E5071C MY46109550 Agilent 2015.07.02 |1Year
15 Flat Phantom ELI4.0 TP-1904 SPEAG NCR NCR
16 Twin Phantom SAM TP-1504 SPEAG NCR NCR

The measurements were performed using an automated near-field scanning system, DASYS,
manufactured by Schmid & Partner Engineering AG (SPEAG) in Switzerland. The SAR
extrapolation algorithm used in all measurements was the “advanced extrapolation”

algorithm.
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5.2.1sotropic E-field Probe Type EX3DV4

Construction

Calibration
Frequency

Directivity

Dynamic Range

Dimensions

Application

5.3.Phantoms

Symmetrical design with triangular core

Interleaved sensors

Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents, e.g.,
butyl diglycol)

Calibration certificate in Appendix C

10MHz to 4GHz (dosimetry); Linearity: £0.2dB (30MHz to 4GHz)
1 0.2 dB in HSL (rotation around probe axis)

+ 0.3 dB in HSL (rotation normal to probe axis)

5 uyW/g to > 100mW/g; Linearity: + 0.2 dB

Overall length: 330 mm

Tip length: 20 mm

Body diameter: 12 mm

Tip diameter: 3.9 mm

Distance from probe tip to dipole centers: 2.0 mm

General dosimetry up to 4 GHz

Compliance tests of mobile phones

Fast automatic scanning in arbitrary 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.
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SAM Twin Phantom

5.4.Tissue-equivalent Liquids

Tissue-equivalent liquids that are used for testing, which are made mainly of sugar,
salt and water solution. All tests were carried out using tissue-equivalent liquids
whose dielectric parameters were within £ 5% of the recommended values. All tests
were carried out within 24 hours of measuring the dielectric parameters.

The depth of the Tissue-equivalent liquid was 15.0£0.5 cm measured from the ear

reference point (ERP) during system checking and device measurements.
Tissue-equivalent liquid Recipes

The following recipe(s) were used for Head Tissue-equivalent liquid(s):
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Ingredient Frequency Band

(% by weight ) 800-900 1800-1900 800-900 1800-1900
Tissue Type Head Head Body Body
Water 40.6 56.1 50.8 68.9
Sugar 58.2 -- 48.2 --
Salt 1.0 0.03 0.9 0.1
Preventol D-7 0.1 -- 0.1 --
DGMBE -- 43.87 - 31
Cellulose 0.1 -- - -

Tissue-equivalent liquids used in the Measurements

Dielectric parameters of the Tissue-equivalent liquids were measured before testing using the
dielectric probe kit and the Network Analyzer. The measurement is carried out following the
Agilent 85070 dielectric probe software instruction. A calibration of the probe open in air, probe
with shorting block and probe in water is performed before measurement. After calibration,

Insert the probe into the tissue liquid, trigger a measurement on software interface and record

the data.

Body Tissue-equivalent liquid measurements:

Used Target | Target Tissue Measured Tissue | Liquid
Test Date

Frequency er (+/-5%) a(S/m)(+/-5%) | er g (S/m) Temp.
835MHz 55.2 0.97

55.0 0.98 22°C 2016-01-25
Body (52.44~57.96) (0.92~1.02)
1900MHz 53.3 1.52

53.1 1.53 22°C 2016-01-26
Body (50.64~55.97) (1.44~1.60)

&= Relative permittivity, o= Conductivity
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System Check

The system check is performed for verifying the accuracy of the complete measurement

system and performance of the software. The system check is performed with tissue equivalent

material according to IEEE P1528(described above). The following table shows system check

results for all frequency bands and tissue liquids used during the tests(Graphic Plot(s)see

Appendix A).

System checking, Body Tissue-equivalent liquid:

Measured SAR
System Target SAR (1W) (+/-10%) _ Liquid
(Normalized to 1W) Test Date
Check Temp.
1-g(W/kQg) 10-g (W/kQ) 1-g (W/kg) | 10-g (W/kg)
D835V2 9.51 6.25
9.92 6.44 22°C | 2016-01-25
Body (8.6~10.5) (5.6~7.2)
D1900V2 41.2 21.6
44 .4 22.16 22°C | 2016-01-26
Body (37.1~45.3) (19.4~23.8)

Plots of the system checking scans are given in Appendix A.

5.5.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.
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Device holder supplied by SPEAG

5.6.Test Position

The device has an external antenna, the antenna is located on the top side of the EUT,
and can be oriented in different directions. According to the usage scenarios, the
following positions with the transmitting antenna located at a distance 25mm from the
flat phantom are tested:

Back side with antenna horizontal left

Back side with antenna horizontal right

Back side with antenna horizontal top

)
)
)
4) Back side with antenna vertical down
) Top side with antenna horizontal left
) Top side with antenna horizontal right
) Top side with antenna vertical up

8) Top side with antenna vertical down

5.7.Scan Procedures

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 DASY5S

system by repeatedly detecting the surface with the optical and mechanical surface detector and
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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°.)

The area scan measures the SAR above the DUT or verification dipole on a parallel plane to the
surface. It is used to locate the approximate location of the peak SAR with 2D spline interpolation.
The robot performs a stepped movement along one grid axis while the local electrical field
strenth is measured by the probe. The probe is touching the surface of the SAM during
acquisition of measurement values. The standard scan uses large grid spacing for faster
measurement. Standard grid spacing for head measurements is 15 mm in x- and y-
dimension(s2GHz) , 12 mm in x- and y- dimension(2-4 GHz) and 10mm in x- and y-
dimension(4-6GHz). If a finer resolution is needed, the grid spacing can be reduced. Grid
spacing and orientation have no influence on the SAR result. For special applications where the
standard scan method does not find the peak SAR within the grid, e.g. mobile phones with flip
cover, the grid can be adapted in orientation.

Results of this coarse scan are shown in Appendix B.

A “zoom scan” measures the field in a volume around the 2D peak SAR value acquired in the
previous “coarse” scan. This is a fine grid with maximum scan spatial resolution: AXzoom, AYzoom
<2GHZ< 8 mm, 2-4GHz -< 5 mm and 4-6 GHz-< 4 mm; Azzoom £ 3GHz - <5 mm, 3-4 GHz-<4
mm and 4-6GHz-<2mm where the robot additionally moves the probe along the z-axis away from
the bottom of the Phantom. DASYS5 is also able to perform repeated zoom scans if more than 1
peak is found during area scan. Test results relevant for the specified standard (see chapter 1.5.)
are shown in table form in chapter 3.2.

A Z-axis scan measures the total SAR value at the x-and y-position of the maximum SAR value
found during the cube scan. The probe is moved away in z-direction from the bottom of the SAM
phantom in 2mm steps. This measurement shows the continuity of the liquid and can -
depending in the field strength- also show the liquid depth. A z-axis scan of the measurement
with maximum SAR value is shown in Appendix B.

The following table summarizes the area scan and zoom scan resolutions per FCC KDB
865664D01:
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Maximum Maximum Maximum Zoom Scan spatial resolution Minimum
Area Scan Zoom Scan i zoom
Uniform
Frequency resolution spatial Grid Graded Grad scan
(AXarea, A resolution(A A volume
yarea) XzoomAYZoom) AZZoom(n) AZZoom(1 ) (X,y,Z)
Zzoom(n>1)
<1.5*A
<15mm <8mm <5mm <4mm 230mm
Zzoom(n‘1)
<1.5*A
2-3GHz <12mm <5mm <5mm <4mm 230mm
Zzoom(n'1)
<1.5*A
3-4GHz <10mm <5mm <4mm <3mm 228mm
Zzoom(n'1)
<1.5*A
4-5GHz <10mm <4mm <3mm <2.5mm 225mm
Zzoom(n'1)
<1.5*A
5-6GHz <10mm <4mm <2mm <2mm 222mm
Zzoom(n'1)

5.8.SAR Averaging Methods

The DASY5 software includes all numerical procedures necessary to evaluate the
spatial peak SAR values. The base for the evaluation is a “cube” measurement in a
volume of (30mm)3 (7x7x7 points). The maximum SAR value was averaged over
the cube of tissue using interpolation and extrapolation.

The interpolation, extrapolation and maximum search routines within Dasy5 are all
based on the modified Quadratic Shepard’s method.

The interpolation scheme combines a least-square fitted function method with a
weighted average method. A trivariate 3-D / bivariate 2-D quadratic function is
computed for each measurement point and fitted to neighbouring points by a
least-square method. For the zoom scan, inverse distance weighting is incorporated
to fit distant points more accurately. The interpolating function is finally calculated as
a weighted average of the quadratics.

In the zoom scan, the interpolation function is used to extrapolate the Peak SAR

from the deepest measurement points to the inner surface of the phantom.
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6. MEASUREMENT UNCERTAINTY

6.1. Uncertainty for SAR Test

Uncertainty Budget of DASY for frequency range 300 MHz to 3 GHz

Uncertainty Component Tol. Prob Div Ci ci.ui(%) | vi
(%) Dist. (1g) | (19)

Measurement System

Probe Calibration 5.9 N 1 1 5.9 o
Axial Isotropy +47 |R 3 0.7 +1.9 %
Hemispherical Isotropy 19.6 R \/§ 0.7 +3.9 £
Boundary Effect #1.0 |R J3 1 $0.6 |«
Linearity 47 | R N £27 |
System Detection Limits 1.0 R \/§ 1 +0.6 ®
Readout Electronics +0.3 N 1 1 0.3 o
Response Time 0.8 R \/§ 1 0.5 @
Integration Time 26 | R N 15 |
RF Ambient Conditions - Noise +3.0 R \/§ 1 1.7 o
RF Ambient Conditions - Reflections 3.0 R \/§ 1 1.7 o
Probe Positioner Mechanical Tolerance +0.4 R \/§ 1 0.2 o
Probe Positioning with respect to Phantom Shell 2.9 R \/§ 1 1.7 £
Extrapolation, interpolation and Integration Algorithms for | £1.0 R \/§ 1 +0.6 £

Max. SAR Evaluation
Test Sample Related

Test Sample Positioning 2.9 1 1 129 145
Device Holder Uncertainty 3.6 1 1 +3. 5
Output Power Variation - SAR drift measurement 5.0 R \/§ 1 * ®

Phantom and Tissue Parameters

Phantom Uncertainty (shape and thickness tolerances) 4.0 R \/§ 1 +2.3 ®
Conductivity Target - tolerance 5.0 R \/§ 0.43 +1.2 o
Conductivity - measurement uncertainty 125 N 1 0.43 +1.1 o
Permittivity Target - tolerance 5.0 R \/§ 0.49 1.4 £
Permittivity - measurement uncertainty 2.5 N 1 0.49 1.2 5
Combined Standard Uncertainty +10.7 387
Expanded STD Uncertainty +21.4
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6.2. Uncertainty for System Validation

Uncertainty Component Uncert. Prob. Div. (ci) Std. Unc. (vi)
value Dist. (1g9) (1g9) veff
Probe Calibration +6.55 % N 1 1 +6.55 % 1
Axial Isotropy +4.7 % R |43 1 £27 % 1
Hemispherical Isotropy +9.6 % R \/§ 0 +0 % 1
Boundary E_ects 1.0 % R J§ 1 +0.6 % 1
Linearity 4.7 % R |3 1 £2.7 % 1
System Detection Limits +1.0 % R \/§ 1 +0.6 % 1
Modulation Response 0 % R \/§ 1 +0 % 1
Readout Electronics +0.3 % N 1 1 +0.3 % 1
Response Time +0 % R J3 1 +0 % 1
Integration Time 0 % R \/§ 1 +0 % 1
RF Ambient Noise £1.0 % R 3 1 +0.6 % 1
RF Ambient Re R J3 1
ections 1.0 % 0.6 % 1
Probe Positioner +0.8 % \/§ 1 +0.5 % 1
Probe Positioning +6.7 % \/§ 1 +3.9 % 1
Max. SAR Eval. 2.0 % NG 1 £1.2 % 1
Dipole Related
Deviation of exp. dipole +5.5 % \/§ 1 +32 % 1
Dipole Axis to Liquid Dist. +2.0 % J3 1 +1.2 % 1
Input power & SAR drift £3.4 % J3 1 £2.0 % 1
Phantom and Setup
Phantom Uncertainty +4.0 % R \/§ 1 +2.3 % 1
SAR correction +1.9 % R \/§ 0.84 +0.9 % 1
Liquid Conductivity (meas.) 2.5 % N 1 0.71 1.8 % 1
Liquid Permittivity (meas.) 2.5 % N 1 0.26 0.7 % 1
Temp. unc. -Conductivity +1.7 % R J§ 0.71 +0.7 % 1
Temp. unc. -Permittivity +0.3 % R \/§ 0.26 +0.0 % w
Combined Std. Uncertainty +10.1 %
Expanded STD Uncertainty +20.1 %
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7. CONDUCTED TEST RESULTS

7.1.Conducted power measurements of GSM850

Band: GSM850

Burst Average Power (dBm)

Frame Average Power (dBm)

Channel 128 190 251 128 190 251
Frequency (MHz) 824.2 836.6 848.8 824.2 836.6 848.8
GSM (CS) 32.63 32.52 32.61 23.44 23.33 23.42

7.2.Conducted power measurements of GSM1900

Band: GSM1900

Burst Average Power (dBm)

Frame Average Power (dBm)

Channel 512 661 810 512 661 810
Frequency (MHz) 1850.2 1880 1909.8 1850.2 1880 1909.8
GSM (CS) 30.05 30.11 30.14 20.86 20.92 20.95

Remark: For GSM 1 timeslot, below duty cycle is considered and used to calculate the frame

average power.

No. of timeslots

Duty Cycle 1:8.3
Time based avg. power compared to slotted avg. power -9.19dB
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8.

1)

2)

3)

4)

SAR TEST RESULTS

Remark:
Per KDB447498 D01v05r02, all measurement SAR results are scaled to the maximum
tune-up tolerance limit to demonstrate compliant.
Per KDB447498 D01v05r02, testing of other required channels within the operating mode of
a frequency band is not required when the reported 1-g or 10-g SAR for the mid-band or
highest output power channel is :<0.8 W/kg or 2.0W/kg, for 1-g or 10-g respectively, when
the transmission band is <100MHz. When the maximum output power variation across the
required test channels is >1/2 dB, instead of the middle channel, the highest output power
channel must be used.
Per KDB865664 D01v01r03, for each frequency band, repeated SAR measurement is
required only when the measure SAR is =0.8W/kg; if the deviation among the repeated
measurement is £20%, and the measured SAR<1.45W/kg, only one repeated
measurement is required.
Per KDB865664 D02v01r01, SAR plot is only required for the highest measured SAR in
each exposure configuration, wireless mode and frequency band combination; plots are also
required when the measured SAR is >1.5W/kg, or >7.0W/kg for occupational exposure. The
published RF exposure KDB procedures may require additional plots; for example, to
support SAR to peak location separation ratio test exclusion and/or volume scan

plots-processing (refer to appendix B for details).
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8.1.GSMB850 SAR results

Distance 25mm

Burst
Tune-Up ) Measured | Reported
Test Freq. Average Scaling
Band Mode Ch. Limit SAR SAR
Position (MHz) Power Factor
(dBm) (W/kg) (W/kg)
(dBm)
Back Side
GSM
GSM850 Voi Antenna | 190 | 836.6 32.52 33 1.117 0.515 0.575
oice
horizontal
Remark:

1) Only GSM voice mode is supported by this EUT
2) The SAR test shall be performed at the high, middle and low frequency channels of each

operating the SAR limit (<0.8 W/kg), testing at the high and
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low channels is optional.
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8.2.PCS1900 SAR results

Burst
Tune-Up ) Measured | Reported
Test Freq. | Average Scaling
Band Mode Ch. Limit SAR SAR
Position (MHz) Power Factor
(dBm) (W/kg) (W/kg)
(dBm)
Back Side
GSM
PCS1900 Voi Antenna | 661 | 1880.0 30.11 31 1.227 0.513 0.63
oice
horizontal
Remark:

1) Only GSM voice mode is supported by this EUT
2) The SAR test shall be performed at the high, middle and low frequency channels of each

operating the SAR limit (<0.8 W/kg), testing at the high and
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low channels is optional.
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8.3.Repeated SAR results

Remark:

1 According to KDB 865664 D01v01r3, for each frequency band, repeated SAR
measurement is required only when the measured SAR is =0.8W/kg.

2 KDB 865664 D01v01r3, if the deviation among the repeated measurement is <20%
and the measured SAR<1.45W/kg, only one repeated measurement is required.

3 The variability measurement procedures should be applied to the tissue medium with
the highest measured SAR, using the highest measured SAR configuration for that

tissue-equivalent medium.

Band

Average Tune-Up . Measured Reported
» Freq. . Scaling .
Mode Test Position Ch. Power Limit SAR SAR Ratio
(MHz) Factor
(dBm) (dBm) (W/kg) (W/kg)

Measured SAR of all frequency band are lower than 0.8W/kg, repeated SAR is not

required .
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9. SIMULTANEOUS TRANSMISSION SAR ANALYSIS

Remark:

This product is not applicable in Simultaneous Transmission.
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APPENDIX A: SYSTEM CHECKING SCANS
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SystemPerformanceCheck-D835 for Body

Date: 2016.01. 25.

DUT: Dipole 835 MHz D835V2; Type: D835V2 SN:4d141;

Communication System: CW; Communication System Band: D835 (835.0 MHz); Frequency: 835
MHz :Duty Cycle: 1:1

Medium parameters used: f = 835 MHz; o = 0.98 mho/m; € . = 55.0; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: EX3DV4 - SN3881; ConvF(9.45, 9.45, 9.45); Calibrated: 2015.07.24.;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

Phantom: SAM 1; Type: QD0O00P40CC; Serial: TP:1504

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Body/Dipole835/Area Scan (61x131x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 55.902 V/m; Power Drift = -0.52 dB

Fast SAR: SAR(1 g) = 2.55 mW/g; SAR(10 g) = 1.67 mW/g

Maximum value of SAR (interpolated) = 2.76 W/kg

Body/Dipole835/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 55.902 V/m; Power Drift = -0.52 dB

Peak SAR (extrapolated) = 3.791 mW/g

SAR(1 g) = 2.48 mW/g; SAR(10 g) = 1.61 mW/g

Maximum value of SAR (measured) = 2.69 W/kg

dB
1]

-5.86

-11.71

-17.57

-23.43

-29.29

0 dB = 2.76 W/kg = 8.82 dB W/kg
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SystemPerformanceCheck-D1900 for Body

Date: 2016.01. 26.

DUT: Dipole 1900 MHz D1900VZ2; Type: D1900V2 SN:5d162;

Communication System: CW; Communication System Band: D1900 (1900.0 MHz) ; Frequency: 1900
MHz :Duty Cycle: 1:1

Medium parameters used: f = 1900 MHz; o = 1.53 mho/m; € . = 53.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: EX3DV4 - SN3881; ConvF(7.6, 7.6, 7.6); Calibrated: 2015.07.24.;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

Phantom: SAM 1; Type: QD0O00P40CC; Serial: TP:1504

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Body/Dipole1900/Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 87.333 V/m; Power Drift = 0.06 dB

Fast SAR: SAR(1 g) = 11 mW/g; SAR(10 g) = 5.38 mW/g

Maximum value of SAR (interpolated) = 13.0 W/kg

Body/Dipole1900/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 87.333 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 21.434 mW/g

SAR(1 g) =11.1 mW/g; SAR(10 g) = 5.54 mW/g

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

-10.00
-20.00
-30.00
-40.00

-50.00

0 dB = 13.0 W/kg = 22.31 dB W/kg
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APPENDIX B: System Validation

Per KDB 865664 D02v01, SAR system validation status should be documented to confirm

measurement accuracy. SAR measurement systems are validated according to procedures in
KDB 865664 D01v01r3. The validation status is documented according to the validation date(s),

measurement frequencies, SAR probe and tissue dielectric parameters. When multiple SAR

system is used, the validation status of each SAR system is needed to be documented

separately according to the associated system components.

A tabulated summary of the system validation status including the validation date(s),

measurement frequencies, SAR probe and tissue dielectric parameters are shown as below.

Cw Mod. Validation
Tested
Probe . Peakto
Date Freq Tissue I . Duty
S/N Sensitivity| Linearity, Isotropy Mod Average
MHz Factor
Power Ration
2015.09.21 3881 | 1900 body | pass pass Pass | GMSK| pass N/A

Report No.: WT 168000337

Page 32 of 67




APPENDIX C: MEASUREMENT SCANS
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Date: 2016. 01. 25.

F112G GSMB850 Back Side Antenna Horizontal 25mm

Medium: MSL900
Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 — 849. 0 MHz) ; Frequency: 836. 6
MHz ;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.98 mho/m; € . = 55.0; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63. 19-2007)
DASY5 Configuration:Probe: EX3DV4 — SN3881; ConvF (9. 45, 9.45, 9.45); Calibrated: 2015. 07. 24. ; Electronics:
DAE4 Sn876; Calibrated: 2015.03. 09

GSM 850 Back Side Antenna horizontai 25mm/Mid 2/Area Scan (61x61x1): Interpolated grid:

dx=1.500 mm, dy=1.500 mm
Reference Value = 13.371 V/m; Power Drift = —-0.11 dB
Fast SAR: SAR(1 g) = 0.522 mW/g; SAR(10 g) = 0.355 mW/g

Maximum value of SAR (interpolated) = 0.556 W/kg

GSM 850 Back Side Antenna horizontai 25mm/Mid 2/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 13.371 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 0.707 mW/g

SAR(1 g) = 0.515 mW/g; SAR(10 g) = 0.356 mW/g

Maximum value of SAR (measured) = 0.548 W/kg

a8

] ~=.121

-B.82

8.73

-11.64

-14.55

0 dB = 0.556 W/kg = -5.09 dB W/kg
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Date: 2016. 01. 26.

F112G GSM1900D Back Side Antenna Horizontal 25mm

Medium: MSL1900
Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz) ; Frequency:
1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.53 mho/m; € . = 53.1; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:Probe: EX3DV4 — SN3881; ConvF(7.6, 7.6, 7.6); Calibrated: 2015.07.24.; Electronics:
DAE4 Sn876; Calibrated: 2015.03. 09.

1900 _GSM1900/GSM1900 Back Mid/Area Scan (61x61x1) : Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 11.406 V/m; Power Drift = 0.03 dB

Fast SAR: SAR(1 g) = 0.502 mW/g; SAR(10 g) = 0.283 mW/g

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

1900 _GSM1900/GSM1900 Back Mid/Zoom Scan (5x5x7) /Cube 0: Measurement grid: dx=8mm, dy=Smm, dz=5mm
Reference Value = 11.406 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 1.140 mW/g

SAR(1 g) = 0.513 mW/g; SAR(10 g) = 0.251 mW/g

Maximum value of SAR (measured) = 0.552 W/kg

—-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 0.562 W/kg = -5.00 dB W/kg
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APPENDIX D: RELEVANT PAGES FROM PROBE CALIBRATION REPORT(S)
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;h in Collabaration ‘with
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CALIBRATION LABORATORY

Add: No.81 Xueyoun Rozd, Hadiun Distrcl, Beijing, 100191, Ching
P2l 48R 10: 6250446322218 Fanc: 486 10-62 36332208
Lsqzail: entl@xhinatl.com dtpot vy s nostth en

Probe EX3DV4

SN: 3881

Calibrated: July 24, 2015
Calibrated for DASY/EASY Systems

(Nole: nen-compatble with DASY2 system!)

Cerulicate No: 21597093 Page3ofll
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In Colabarasion with
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CALIBRATION LABORATORY

Add: No.5T Nugyuan Road, Huidism Distzicl, Bedjing, 100191, China
21 $80- 100230363 5.2218 Fax 4 BheI0ehZ304655.2208
Esmacl: onliggchinattlcom Unpwyewstunantl, oo

DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3881

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
Norm(uVI(Vim)*)* 0.18 0.38 0.50 +10.8%
DCP(mV)" 95.9 104.3 102.3

Modulation Calibration Parameters

uiD Communication A B c D VR Unc'
System Name dB dBVpV dB . mV (k=2)
0 cw X 0.0 0.0 1.0 000 985 2 9%
Y 0.0 0.0 1.0 1725
z 0.0 0.0 1.0 195.3

The reported uncertainty of measurement is stated as the standard uncertainly of
Measurement multiplied by the coverage factor k=2, which for @ normal distribution
Corresponds 1o a coverage probability of approximately 95%.

2 5 The uncertainties of Norm X, Y, Z do not affect the E*-fiald uncertsinty inside TSL (see Page 5 and Page &),
Numedcal lingarization parameter: uncertainty not requirec
® Uncertainty is detemined using the max. deviaticn from linear response applying rectangular disiribution
and is expressad for the equare of the field value.

Certificate No: Z13-97095 Pagedof 1!
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CALIGRATION LABORATORY

Adkd: NouS1 Xveyoan Rond Hden District, Deijing, 100591, Cluza
el +36-10-62304633-2218 Fux: 136 10:62301633- 2200
il enbaixhingsl oom Mo “wasw chanatt <o

DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3881

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductiy ‘ Depth® | Unct.
f [MHz)* Permittivity” (smf" ConvF X  ConvF Y | ConvF Z | Alpha® (mp.:; (kn2)
835 415 0.90 9.65 965 866 | 016 | 1268 | =12%
1800 40.0 1.40 795 | 79 7.95 0.18 1.34 | =12%

© Fraquency validity of $100MMz only appliae tar DASY w4 4 and higher (Page 2], else tis restrcted to £S0MHz, The
uncertairty s the RSS of ConwF uncertainty at calibration frequency and the uncertamty for the indicsted frequency band,
P At frequency below 3 GHz. the valicily of lssue paramaters (€ and a) can be relaxed to £10% if liquid compensaticn
formula ie asplied to measured SAR values, Al frequencies atovs 3 GHz the validity of tssue paramelers (£ and o) is
restricied 10 25%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters
chpha'Deptn are datermined during calitvation. SPEAG warrante that the remaning deviation due to the boundsary
efflect after compersation is always kess than + 1% for frequancies below 3 GHz and below + 2% for the frequencias
betwesn 3-6 GHz at any distance larger than half the probe fip dismeter from the boundary,

Certificare No: 21597095 Page sof 11
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In Collaboration with

h
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CALIBRATION LABORATORY

Add: NoS1 Xaeynan Rond, Haktan Distrier, Deijing, 100191, Chiza
lel: + 26e 1 0.62303633-2218 Fax: 361062304833 20
Bl enbibehingz), cooe Hte v chinani <n

DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3881

Calibration Parameter Determined in Body Tissue Simulating Media

- 3
Relative Conductivity o | Depth” | Unct

1 MHz)" Permittivity” | (sim)* ConvF X  ConvFY | ConvF Z | Alpha (mm) | (ke2)

835 55.2 0.97 9.45 645 9.45 016 | 1.38 | =12%

| 1900 53.3 1.52 | 760 780 7.80 0.15 | 160 | +12%

© Frequency valigty of 2100MHz cnly spplies for DASY vé £ and higher (Page 2), else It (3 restricted to 250MHz. The
uncerainty is the RSS of Convi uncenainty at calibratien frequency and the uncertainty for the indizated frequency band,
" At frequency below 3 GHz. the vakdily of lissue pararmeters (€ and @) can be relaxed to £10% if liguid compensation
formula is 2pplied to messured SAR values, Al frequencies abovs 2 GHz, the vahdity of lissus paramaters (€ and o) s
restrictad 10 25%. The uncertainty is the RSS of the CoavF uncertainty for indicated target tssue paramuters.

“ NphaDepth sre detamined during calibration. SPEAG warrants that the remaining deviation due 1o the beundary
effect after compensation is always less than = 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than hall the probe fip diamater from the boundary

Certificare No: Z15-97095 Page § of 11
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S  CALIBRATION LABORATORY

Add: NouS 1 Xeeyusn Road, Huidian District. Scijing, 100191, Ctiea

Tel: =£6-10-62304633-2218 Fax: 186 10:62302633-2209
Ewail cuiachinasl.con Hugze U wonss chibmtl sn

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

e
-

Frequency response (normalized)

0.6 - : :
0.5 d s — —— .
0 500 1000 1500 2000 2500 3000
=
et f [MHz] ——
TEM [ R22

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

Certificate No: 71397093 Page 70l 11
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Az Ko 31 Xoeyusn Reod, Huidian Digrics, Regmg, 100191, Coma
Tl + E6e 1062303633-2218 Fox: 486- 1062302633 2209
il cubsichinsesl com Hooww gemaniip

Receiving Pattern (®), 8=0°

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

~ . PR3 < \‘ '-,-._‘
R S ® g 5 .
. 910 g . ’ et
/ ,’ . v . / ’l . ' . "
LR A o e 11 R AR ST T 4 B
- | SR o H N Y T T - \
-, — ‘* -
. .- - : - :‘. ‘, - - i '.0 -‘ ',l . g~ 1
- e 4’_ - - - il o !_u . -
\ 4 ’ '] e ™ \ .‘ < d. ol i
\ - s -4 . - \ . » -~y . » /
\ - - - - . /
\ . - . a8 . v ® N '3 .
\ » TN s - o *
10+
05«
8 oo sam o=ty R it T
g .‘FJ" b o TR "‘-0-
u
<44
‘a v L] v T . A L) L4 . }4 L)
150 -109 50 - < vee 142
== — Roif |
i * — 100MMZ S00MHZ +  1800MH: «  2500MH2
Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
Cenificate No: Z15-97095 Pagesof 1)
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S~ CALIBRATION LABORATORY

Adil: Na.31 Nueyzan Roed, Habdinn Dissier, Peijing, 100191, China

Tel: +86-10.62304613-2218 Fax: +86-10-62304633-220%5
E-mnail: ctth@ chigate) com Hup Swewehinanlen

Dynamic Range f(SARqaq)
~ (TEM cell, f = 900 MHz)

=)
=
b
7]
H
£
10°
SAR[mWicm’]
Enotcompensnma —&- companeated
1 4 -k
a'x; é i
3 b R 2 M-'.—Q-"-t-"..'t':.:°0' e 0 s o ot
& ; : .Y : = ot ‘ f
o =
| ]
- "
- T - Y LA B A A | v ™ 43 T rrym
10° gl 10 9 1 e
B __SAR|mWiem ]
| ® nol compansaled ®  compensated
Uncertainty of Linearity Assessment: £0.9% (k=2)
Certificate No: Z15.97095 Page 9 of 1
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Add: No.3J Xeevuan Rosd, Haidinn Dissac, Begmg. 100191, Coima
Tek +86-10-62304633-2235 T + B6-10-62 5046352205
Fomoil: eorl 7 chvimatt! caom Ulnp Seowan chuisum o

Conversion Factor Assessment
=835 MHz, WGLS R9(H_convF) f=1900 MHz, WGLS R22(H_convF)

7 A

0 D0 AW AW X =« ¢ 0B I &l (LY

Uncertainty of Spherical £2.8% (K=2)

Certificate No: Z13-9%095 Page 100l 11
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S~  CALIBRATION LABORATORY
Add: No $1 Xueyuss Rood, Hoidian Disuie, Beijag. 100191, Coira
Teb <86 1062306332218 Fax: +86-10-62304633.2200
Femel: cnl@chimallleom Hupiwyw chingdl o

DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3881

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 170.2
Mechanical Surface Detection Mode enabled
Optical Surface Detaction Mode disable
Probe Overall Length 337Tmm
Probe Body Diameter 10mm
Tip Length Smm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point imm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mL

Centificate No: Z15-97008 Page 1ol 11
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APPENDIX E: RELEVANT PAGES FROM DIPOLE VALIDATION KIT

REPORT(S)
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Add: No.51 Xoeywin Rond, Hoddien District, Beging, 100191, Chinn o, .\‘\ CAUWTQN
Tek +86-10-62304633-2079  Fa: 486-10-62301633-2504 “Aafraas

E-madl: ctth@ehinatil.cam Hupfsowmehinatilen

\‘\“\
:,/

Client SMQ Certificate No:  215-87116
CAL'BRA’"ON CERTlFlCATE '
Object D835V2 - SN: 4d141
Calibration Precedure(s) FD-211-2-003-01

Calibration Procedures for dipole validation kils
Calibration date: September 24, 20156

This calibration Certificate documents the traceabity to national standards, which realize the physical unils of
measurements(SI). The measurements and the uncertainties with confidence probability are given on the following
pages and ave part of the cerificate.

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

Calibration Equipment used (M&TE crifical for calibration)

Primary Standards D # Cal Date(Calibrated by, Cerfificale No.)  Scheduled Calibration
Power Meter NRP2 101919 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor NRP-Z91 101547 01-Jul-15 (CTTL, No.J16X04256) Jun-16
Reference Probe EX3DV4 | SN 3848 24-Sep-14(SPEAG N0 EX3-3846_Sep14) Sep-15
DAE4 SN 910 16-Jun-15(SPEAG No.DAE4-910_Jun15) Jun-18
Secondary Standards ID# Cal Date(Callbrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430  02-Fab-15 (CTTL, No.J15X00729) Feb-18
Network Analyzer ES071C | MY46110673  03-Feb-15 (CTTL, No.J16X00728) Feb-16
Name Funclion
Cailbrated by: Zhao Jing SAR Test Engineer &z‘
Reviewed by: Qi Dianyuan SAR Project Leader M\/
Approved by: Lu Bingsong Deputy Director of the laboratory ?Z»Wn?z

Issued: Seplember 29, 205
This calibration certificate shall not be reproduced except in full without writien approval of the laboratory.

Certificate No: Z15-97116 Page 1 0f 3
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Add: No.S1 Xueyuan Roed, Haidizn District, Bedjing, 100191, Ching
Tek +86-10-62304633-2079 Fax: +86-10-62301633-2504

Eatnadl: cntlGiehinattlcom HipcwonechinatiLen
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMXx,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 62208-1, *Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

c) KDB865664, SAR Measurement Requirements for 100 MHz to 8 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.

o 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.

« Faed Point Impedance and Refurn 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.

o SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

The reported uncertainty of measurement is staled 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: Z15-97116 Page2 of 8
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Add: No.51 Xueywan Rond, Haidian Distelct, Beijing, 100191, Chisa
Tel; 486 10-62104633-2079  Fax: +86-10-62304633-2504
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Measurement Conditions
DASY systam configuration, as far as not given on page 1
DASY Varsion DASYS52 5288.1222
Extrapolation Advanced Exirapotation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Canter - TSL 15 mm wilh Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Froquency 835 MHz £ 1 MHz
Head TSL parameters
The folowing paramaters and calculalions were ’ggﬁg
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0,90 mhoim
Measured Head TSL paramotors (220+02)°C 420:6% 0.89 mho/m £ 6 %
Hoad TSL tamperature change during test <10°C - e
SAR result with Head TSL
SAR averaged over 1_cm’ (1 g) of Head TSL Conddicn
SAR mesasured 250 mW input power 23mWig
SAR for nominal Head TSL parameders normatized lo 1W 9.45 mW /g £ 20,8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measurod 260 mW input power 159mW/ig
SAR for nominal Head TSL parameters normalized to 1W 611 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following paramsters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Bedy TSL parameters 220°C 652 0.97 mhofm
Measured Body TSL paramoters (220£02)°C 560+6% 0.98 mhofm + 6 %
Body TSL temperature change during test <1.0'C - -
SAR result with Body TSL
SAR averaged over 1 cnr’ (1 g) of Body TSL Condition
SAR measurad 250 mW input power 239mW/g
SAR for nominal Body TSL paramelers normakized to 1W 0.51 mW ig £ 20.8 % (k=2)
SAR averaged over 10 cmi’ (10 g) of Body TSL Candition
SAR measured 250 mW inpul power 157TmWig
SAR for nominal Body TSL parameless narmalized lo W 6.25 mW /g £ 20,4 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed poin 4B.20- 4.68j0
Relurn Loss - 25.9d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 45.70- 5.84)00
Retumn Loss - 22,348

General Antenna Parameters and Design

| Etecticat Detsy one dirackon) ] 1.441 s |

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

The dipcle 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 malching when loaded
according to the position as explained in the "Measurement Conditions"” paragraph. The SAR data are not
affected by Ihis change. The overall dipole iength is still according to the Standard.

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

Additional EUT Data

Manudaciured by | SPEAG
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DASYS Validation Report for Head TSL Date: 09.18.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serlal: D835V2 - SN: 4d141
Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: = 835 MHz; o = 0,886 S/m; £, = 41.95; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3IDV4 - SN3846; ConvF(9.18, 9.18, 9.18); Calibrated: 9/24/2014;

+  Scnsor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn910; Calibrated: 6/16/72015

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

o Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

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

Reference Value = 59,07 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.48 Wikg

SAR(1 g) = 2,33 Wikg; SAR(10 g) = 1.51 W/kg

Maximum value of SAR (measured) = 2.95 Wikg

dB
0

210

-4.20

-6.30

-8.40

-10.50

0 dB =~ 2.95 Wikg = 4.70 JBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 09.18.2015
Test Laboratery: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d141
Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used; f= 835 MHz; a = 0.981 S/m; &= 55.99; p= 1000 kg/m’
Phantom section: Right Scction
Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)
DASYS Configuration;

«  Probe: EX3DV4 - SN3846; ConvE(9.09,9.09, 9.09); Calibrated: 9/24/2014;

»  Sensor-Surface: 2Zmm (Mechanical Surface Detection)

o Electronics: DAE4 Sn910; Calibrated: 6/16/2015

» Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

o  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

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

Reference Value = 56.07 Vim; Power Drift = 0,02 dB

Peak SAR (extrapelated) = 3.58 Wikg

SAR(1 g) = 2.39 W/kg; SAR(10 g) = 1.57 W/kg

Maximum value of SAR (measured) = 3.04 Wikg

| S—

0 dB = 3.04 W/kg =4.83 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client SMQ Certificate No:  Z15-97117
cALlBRATION CERTIFICATE '
Object D1900V2 - SN: 5d162
Coloraion Procedunels) FD-211-2-003-01

Calibration Procedures for dipole validation kits

Calibration date: Sepltember 16, 2015
This calibration Cerificate documents the traceabifly to national standards, which realize the physical units of

measurements(Sl). The measurements and the uncertainlies with confidence probability are given on the following
pages and are pari of the certificate.

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

Caiibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 1018198 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor  NRP-Z91 | 101547 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Reference Probe EX3DV4 | SN 3846 24-Sep-14(SPEAG No.EX3-3846_Sep14) Sep-15
DAE4 SN 810 16-Jun-15(SPEAG No,DAE4-910_Jun16) Jun-16
Secondary Standards ID# Cal Date(Calibrated by, Cerlificate No.) Scheduled Calibration
Signal Generalor E4438C | MY48071430 02-Feb-15 (CTTL, No.J15X00729) Feb-18
Network Analyzer ES071C | MY46110673  03-Feb-15 (CTTL, No.J15X00728) Feb-1§
Name Function Signature
Cafibrated by: Zhao Jing SAR Test Engineer ’g i{
Reviewed by: Qi Dianyuan SAR Project Leades
Approved by: Lu Bingsong Deputy Director of the laboratory

Issued: Seplember 23, 2015
This calibration certificate shall not be reproducad except in full without wrilten approval of the taboratory.
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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 Sid 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 1o the ear (frequency range of 300MHz to 3GHz)", February
2005

c) 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.

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

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

o Elactrical 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.

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

o SAR for nominal TSL parameters: The measured TSL parameters are used lo calculate the
nominal SAR resuit,

The reported uncertainty of measurement Is stated as the sfandard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY systemn configuration, as far as nol given on page 1,

DASY Version DASYS2 52.8.8.1222

Extrapolation Advanced Exirapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 man wilh Spacer

Zoom Scan Rasolution dx, dy, dz =5 mm

Frequoncy 1800 MHz & 1 MHz
Head TSL parameters

Tha following parameters and caloulalions were appled.
Temporature Pormittivity Conductivity

Nominal Head TSL parameters 220°C 40.0 1,40 mhaim

Moasured Hoad TSL paramaters (220102)°C 409+6% 1.38 mho/m £ 68 %

Head TSL temperature change during test <10*C e —_
SAR result with Head TSL '

SAR averaged over 1 cm’ {1 g) of Head TSL Condgion

SAR measured 250 MW input power 995 mW /g

SAR for nominal Head TSL parameters normalized to 1W 40.4 mW /g + 20.8 % (k=2)

SAR anu;od‘o;oir.i‘o em’ (10 g) of Head TSL Condition

SAR measured 250 mW input power 520mW/g

SAR for nominal Head TSL parametors normakzed to 1W 21.0 mW g  20.4 % (k=2)
Body TSL parameters

Tha following parameters and caloulations weve applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 633 1.62 mhafm

Measured Body TSL parameters (220102)°C 546 £6% 1,51 mhoim £ 6 %

Body TSL lemperature change during test <1.0°C e e
SAR result with Body TSL

SAR averaged over 1 cm’ (1 ) of Body TSL Condition

SAR measured 250 mW Input power 102mwW /g

SAR for nominal Body TSL parameters natmalized to 1W 41.2mW Ig £ 20.8 % (k=2)

SAR averaged over 10 i’ (10 g) of Body TSL Candition

SAR measured 250 mW Input power 537mWig

SAR for nominal Body TSL parameters narmalized 1o 1W 216 mW g £ 20.4 % (k=2)
Certificate No: Z15-97117 Page 3ol
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Appendix

Antenna Parameters with Head TSL

Impedance, ransformed lo feed point 51.00+2.72;0
Retumn Loss - 30.848

Antenna Parameters with Body TSL

Impedanca, iransformed (o feed point 48.40)+ 3.950
Relurn Loss -27.3d8

General Antonna Parameters and Design

[amoauy(oumwon) | 1301 ns

After long lerm use with 100V 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 ine 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 o the Standard,

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

Additional EUT Data

| Manutactured by [ SPEAG ]
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DASYS Validation Report for Head TSL Date: 09.16.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MIHz; Type: D1900V2; Serial: D1900V2 - SN: 54162
Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f= 1900 MHz; o = 1.378 S/m; er = 40.94; p ~ 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/[EC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN3846; ConvF(7.26, 7.26, 7.26); Calibrated: 9/24/2014;

» Scnsor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAEA Sn910; Calibrated: 6/16/2015

»  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Seriai: 1161/]

*  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14,6.10 (7331)

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

Reference Value = 104.1 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.0W/kg

SAR(1 g) = 9.96 W/kg; SAR(10 g) = 5.2 Wikg

Maximum value of SAR (measured) = 14.2 W/kg

dB
0

-3.51
-7.02
-10.52

-14.03

-17.54

0dB = 14.2 Wrkg = 11.52 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 09.16.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipote 1900 MHz; Type: D1900V2; Serial: DI900V2 - SN: Sd162
Communication System: UID 0, CW; Frequency: 1900 MIz;Duty Cycle: 1:1
Medium parameters used: £'= 1900 Milz; o = 1.507 S/m; &, = 54.56; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

o Probe: EX3DV4 - SN3846; ConvF(7.15, 7.15, 7.15); Calibeated; 9/724/2014;

+ Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn910; Calibrated: 6/16/2015

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

¢  Measuroment SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

System Performance Check/Zoom Scan (7x7x7) (Tx7x7)Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 100.5 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 18.4 Wikg

SAR(1 g) = 10,2 W/kg; SAR(10 g) = 5,37 Wikg

Maximum value of SAR {measured) = 14.7 Wikg

dg
]

-3.40

-16.19

-13.58

-16.98

0dB = 14.7 Wikg = 11.67 dBW/kg
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Impedance Measurement Plot for Body TSL
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APPENDIX E: DUT PHOTOS
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APPENDIX F: Test Position Photos
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Back Side Antenna horizontal 25mm
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