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GENERAL SUMMARY

Product Name Mobile Phone

Model Name L1N

Applicant AZUMI S.A
Manufacturer AZUMI (HK) Limited

Test laboratory

GCCT, Guangdong Telecommunications Terminal Products Quality
Supervision and Testing Center

Reference
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

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

FCC KDB 447498 D01 v05r02: Mobile and Portable Devices RF Exposure
Procedures and Equipment Authorization Policies

FCC KDB 865664 D01 v01r03: SAR Measurement Requirements for 100
MHz to 6 GHz

FCC KDB 648474 D04 Handset SAR v01r02: SAR Evaluation
Considerations for Wireless Handsets

IEC 62209-1: 2005: Human exposure to radio frequency fields from
hand-held and body-mounted wireless communication devices — Human
models, instrumentation, and procedures, Part 1: Procedure to determine the
specific absorption rate (SAR) for hand-held devices used in close proximity
to the ear (frequency range of 300 MHz to 3 GHz)

IEC 62209-2: 2010: Human exposure to radio frequency fields from handheld
and body-mounted wireless communication devices - Human models,
instrumentation, and procedures, Part 2: Procedure to determine the specific
absorption rate (SAR) for mobile wireless communication devices used in
close proximity to the human body (frequency range of 30 MHz to 6 GHz)

Test
Conclusion

This portable wireless equipment has been measured in all cases requested
by the relevant standards. Test results in Chapter 8 of this test report are
below limits specified in the relevant standards.

General Judgment: Pass
Date of issue:2014.06.24

Comment:

The test results in this report apply only to the tested sample of the stated
device/equipment.

Approved by:

[we Ve
Wt

Luo Jian
Manager

Reviewed by: Tested by:

L/( ~ ,‘-H a0 |:-. “':! L{ﬂf“ml
Dong Xiaobo Li Lingiang
Manager Test Engineer
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1. Test Laboratory

1.1 Testing Location

GCCT, Guangdong Telecommunications Terminal Products Quality
Company Name: o _
Supervision and Testing Center

CNAS Registration No. | CNAS L4992
Technology Road, High-tech Zone, Heyuan, Guangdong Province,

Address:

PR.China
Postal Code: 517001
Telephone: +86-762-3607181
Fax: +86-762-3603336

1.2 Testing Environment

Temperature Min. = 20°C, Max. =25 °C
Relative humidity Min. = 30%, Max. = 70%

Ground system resistance | <0.5Q
Ambient noise is checked and found very low and in compliance with requirement of

standards. Reflection of surrounding objects is minimized and in compliance with requirement

of standards.

1.3 Project Data

Project Leader: Dong Xiaobo

Project Engineer Li Lingiang
Testing Start Date: 2014-06-18
Testing End Date: 2014-06-18
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2. Client Information

2.1 Applicant Information

No. 140614
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Company Name: AZUMI S.A
Address: Avenida Aquilino de la G_uardia con CaIIe,47_, PH Ocean Pla,za, Piso
16 of. 16-01, Marbella, Ciudad de Panama City, Rep. Panama

City: /

Postal Code: /

Country: /

Telephone: /

Fax: /

2.2 Manufacturer Information

Company Name: AZUMI (HK) Limited
Address: RM 2309, 23/F HO KING COMM CTR, 2-16 FAYUEN ST,
MONGKOK KOWLOON, HONG KONG

City: /

Postal Code: /

Country: /

Telephone: /

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

3.1 About EUT

Product Name

Mobile Phone

Model Name

L1N

Exposure Category

Uncontrolled Environment / General Population

Device Type

Portable Device

Supporting modes

GSM850 (tested)

DCS1900 (tested)

Bluetooth
Mode 1g SAR(W/Kg)
Head Body-worn
Max. SAR (19g) GSM850 0.717 0.740
GSM1900 0.696 0.526

Antenna Type

Fixed Internal Antenna

Form factor

4.5cm*10.8cm

Comment

The above EUT’s information was declared by manufacture.

Note: Photographs of EUT are shown in ANNEX A of this test report.

3.2 Internal Identification of EUT

EUTID IMEI HW Version SW Version
MO1 / / /
*EUT ID: is used to identify the test sample in the lab internally.
3.3 Internal Identification of AE
AEID Description Type SN Manufacture
BO1 Battery L1N / /
CHO1 Charger L1N / /

*AE ID: is used to identify the test sample in the lab internally.
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4. EUT Operational Conditions During Test

4.1 General Description of Test Procedures

A communication link is set up with a System Simulator (SS) by air link, and a call is established. The
Absolute Radio Frequency Channel Number (ARFCN) is allocated to 128, 190 and 251 in the case of
GSM850, allocated to 512, 661 and 810 in the case of PCS1900. The EUT is commanded to operate at
maximum transmitting power by MT8820C

When we test, the EUT battery must be fully charged and checked periodically during the test to ascertain
uniform power output. The antenna connected to the output of the base station simulator shall be placed
at least 50 cm away from the EUT. The signal transmitted by the simulator to the antenna feeding point
shall be lower than the output power level of the EUT by at least 30 dB.

4.2 GSM Test Configuration

For the SAR tests for GSM850 and DCS1900, a communication link is set up with a System Simulator (SS)
by air link. Using MT8820C the power lever is set to “5” of GSM850, set to “0” of PCS1900. The EUT is

commanded to operate at maximum transmitting power.
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5. SAR Measurements System Configuration

These measurements were performed with the automated near-field scanning system DASY5 from
SPEAG. The system is based on a high precision robot, which positions the probes with a positional
repeatability of better than + 0.02 mm. Special E-field probes have been developed for measurements
close to material discontinuity, the sensors of which are directly loaded with a Schottky diode and
connected via highly resistive lines to the data acquisition unit. The SAR measurements were conducted
with the dosimetric probe manufactured by SPEAG, designed in the classical triangular configuration and
optimized for dosimetric evaluation. The probe has been calibrated according to the procedure described
in with accuracy of better than £10%. The spherical isotropy was evaluated and found to be better than
0.3 dB. The phantom used was the SAM Twin Phantom and ELI4 Phantom as described in IEC 62209-1,
IEEE1528 and EN 62209-1.

5.1 Measurement System Diagram

x.
bl

Figure 1 System Diagram
The DASY5 system consists of the following items:
1. A standard high precision 6-axis robot (TX90XL) with St"aubli CS8c robot controllers.
2. DASY5 Measurement Server.
3. Data Acquisition Electronics.
4. 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.
5. Light Beam Unit.
6. The SAM phantom enabling testing left-hand right-hand and the ELI4 phantom for body usage.
7. The Position device for handheld EUT.
8. Tissue simulating liquid mixed according to the given recipes.
9. System validation dipoles to validate the proper functioning of the system.

10. A computer operating Windows XP.
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5.2 System Components

The mobile phone under test operating at the maximum power level is placed in the phone holder, under
the phantom, which is filled with head simulating liquid. The E-Field probe measures the electric field

inside the phantom. The DASY5 software computes the results to give a SAR value in a 1g or 10 g mass.

5.2.1 TX90XL

The TX90XL robot has six axes. The six axes are controlled by the St"aubli CS8c robot controllers. It
offers the features important for our application:

* High precision (repeatability 0.02mm)

+ High reliability (industrial design)

* Low maintenance costs (virtually maintenance free due to direct drive gears; no belt drives)

« Jerk-free straight movements (brushless synchrony motors; no stepper motors)

* Low ELF

5.2.2 DASY5 Measurement Server

The DASY5 measurement server is based on a PC/104 CPU board with a 400MHz Intel ULV Celeron,
128MB chip disk and 128MB RAM. The necessary circuits for communication with either the DAE4
electronics box as well as the 16 bit AD converter system for optical detection and digital I/O interface are
contained on the DASY5 1/O board, which is directly connected to the PC/104 bus of the CPU board.

-

i

Figure 2 TX90XL Figure 3 Measurement Server

5.2.3 Probe
For the measurements the specific dosimetric E-Field Probe ES3DV3 and EX3DV4 with following
specifications is used.
Frequency: 10 MHz to 3 GHz; Linearity: £ 0.2 dB
Directivity: £ 0.3 dB in HSL (rotation around probe axis)
* 0.5 dB in tissue material (rotation normal to probe axis)
Dynamic Range: 10 yW/g to > 100 mW/g; Linearity: + 0.2 dB

Tip Diameter: 5 mm; Distance between probe tip and sensor center: 2.5 mm
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Probe linearity: £0.3 dB
Calibration range: 835 to 2500 MHz for head & body simulating liquid

5.2.4 Device holder

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 are the ear reference
point (ERP). Thus the device needs no repositioning when changing the angles. The DASY device
holder is constructed of low-loss POM material having the following dielectric parameters: relative
permittivity =3 and loss tangent =0.02. The amount of dielectric material has been reduced in the closest
vicinity of the device, since measurements have suggested that the influence of the clamp on the test
results could thus be lowered.

Figure 4 Probe Figure 5 Device Holder

5.2.5 Phontom

The SAM Twin Phantom and the ELI4 Phantom are constructed of a fiberglass shell integrated in a
wooden table. The shape of the shell is in compliance with the specification set in IEEE P1528 and
CENELEC EN62209-1. The SAM Twin phantom enables the dosimetric evaluation of left and right hand
phone usage and the ELI4 phantom enables the dosimetric evaluation of body mounted usage. A cover
prevents the evaporation of the liquid. Reference markings on the Phantom allow the complete setup of
all predefined phantom positions and measurement grids by manually teaching three points in the robot.
Shell thickness: 2 mm +/-0.2 mm

Filling Volume: Approx. 25 liters

Dimensions (H x L x W): 850 x 1000 x 500 mm
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Figure 6 SAM Twin Phantom and ELI Phantom

5.2.6 Data Acquisition Electronics

DAE4 consist of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel and
gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder with a control logic unit.
Transmission to the measurement server is accomplished through an optical downlink for data and
status information, as well as an optical uplink for commands and the clock. The mechanical probe
mounting device includes two different sensor systems for frontal and sideways probe contacts. They are
used for mechanical surface detection and probe collision detection.

Input impedance: 200MOhm, symmetrical and floating.

Common mode rejection: > 80 dB.

5.2.7 Validation dipoles

SPEAG has a full range of dipoles corresponding to the frequencies defines by the standards: 835, 900,
1800, 1900, 2000, 2450MHz

Maximum input Power: 100W

Connectors: SMA

Dimensions: (depends on the dipole frequency)
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Figure 7 DAE4

Figure 8 Validation Dipoles

5.3 Equivalent Tissues

The relative permittivity and conductivity of the tissue material should be within £5% of the values
given in the table below recommended by the FCC KDB 865664 D01 v01r03.

Target Frequency Head Body
(MHZz) er o (S/m) er o (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 385 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

3
( €r = relative permittivity, o = conductivity and p = 1000 kg/m )
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6. Evaluation Procedures

6.1 Data Evaluation

The DASY5 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, ai1, 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 be imported into the software from the configuration files issued for the DASY5 components. 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

dcpi

V, =U; +Ui2°

with Vi = Compensated signal of channel i (i = x, y, z)

Ui = Input signal of channel i (i=x, y, z)

cf = Crest factor of exciting field (DASY5 parameter)
dcpi = Diode compression point (DASYS5 parameter)

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

E-field probes: Normi-ConvF

i \/\7 aio+ ainf + aiof

H-field probes: f
With Vi = Compensated signal of channeli (i = x, y, z)
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Normi = Sensor sensitivity of channel i (i = x, y, z)
ConvF= Sensitivity enhancement in solution
aij = Sensor sensitivity factors for H-field probes
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 give the total field strength:

Etot:1 / Ef + E; + E22

The primary field data are used to calculate the derived field units.
2 c
tot'm
With SAR = local specific absorption rate in m\W/g
Etot = total field strength in V/m

SAR=E

o= conductivity in [mho/m] or [Siemens/m]
p= equivalent tissue density in g/ cm?
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. The power flow density is calculated assuming the excitation field as a

free space field.

Powe=E2, /3770 Or Ppe=H2, -37.7

tot ©
With Ppwe = Equivalent power density of a plane wave in mW/ cm?

E,. = total electric field strength in V/m

H,, = total magnetic field strength in A/m

6.2 SAR Evaluation Procedures
The procedure for assessing the peak spatial-average SAR value consists of the following steps:

» Power Reference Measurement
The reference and drift jobs are useful jobs for monitoring the power drift of the device under test in
the batch process. Both jobs measure the field at a specified reference position, at a selectable
distance from the phantom surface. The reference position can be either the selected section’s grid
reference point or a user point in this section. The reference job projects the selected point onto the
phantom surface, orients the probe perpendicularly to the surface, and approaches the surface using
the selected detection method.

¢ 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 finer measurement around the hot spot. The sophisticated interpolation routines
implemented in DASY5 software can find the maximum locations even in relatively coarse grids.

The scan area is defined by an editable grid. This grid is anchored at the grid reference point of the
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selected section in the phantom. When the area scan’s property sheet is brought-up, grid was at to
15 mm by 15 mm and can be edited by a user.

e Zoom Scan
Zoom scans are used to assess the peak spatial SAR values within a cubic averaging volume
containing 1 g and 10 g of simulated tissue. The default zoom scan measures 7 x 7 x 7 points within
a cube whose base faces are centered around the maximum found in a preceding area scan job
within the same procedure. If the preceding Area Scan job indicates more then one maximum, the
number of Zoom Scans has to be enlarged accordingly (The default number inserted is 1).

* Power Drift Measurement
The drift job measures the field at the same location as the most recent reference job within the same
procedure, and with the same settings. The drift measurement gives the field difference in dB from
the reading conducted within the last reference measurement. Several drift measurements are
possible for one reference measurement. This allows a user to monitor the power drift of the device
under test within a batch process. In the properties of the Drift job, the user can specify a limit for

the drift and have DASY5 software stop the measurements if this limit is exceeded.

6.3 Spatial Peak SAR Evaluation
The procedure for spatial peak SAR evaluation has been implemented according to the IEC62209-1

standard. It can be conducted for 1 g and 10 g. The DASY5 system allows evaluations that combine
measured data and robot positions, such as:

maximum search

extrapolation

boundary correction
Peak search for averaged SAR
During a maximum search, global and local maximum searches are automatically performed in 2-D after
each Area Scan measurement with at least 6 measurement points. It is based on the evaluation of the
local SAR gradient calculated by the Quadratic Shepard’s method. The algorithm will find the global
maximum and all local maxima within -2 dB of the global maxima for all SAR distributions.
Extrapolation
Extrapolation routines are used to obtain SAR values between the lowest measurement points and the
inner phantom surface. The extrapolation distance is determined by the surface detection distance and
the probe sensor offset. Several measurements at different distances are necessary for the
extrapolation.
Extrapolation routines require at least 10 measurement points in 3-D space. They are used in the
Cube Scan to obtain SAR values between the lowest measurement points and the inner phantom
surface. The routine uses the modified Quadratic Shepard’s method for extrapolation. For a grid
using 7x7x7 measurement points with 5mm resolution amounting to 343 measurement points, the
uncertainty of the extrapolation routines is less than 1% for 1 g and 10 g cubes.

Boundary effect
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For measurements in the immediate vicinity of a phantom surface, the field coupling effects between the
probe and the boundary influence the probe characteristics. Boundary effect errors of different dosimetric
probe types have been analyzed by measurements and using a numerical probe model. As expected,
both methods showed an enhanced sensitivity in the immediate vicinity of the boundary. The effect

strongly depends on the probe dimensions and disappears with increasing distance from the boundary.

The sensitivity can be approximately given as:
S~S_ +S exp(- . )cos(z - )
0 b a y)

Since the decay of the boundary effect dominates for small probes (a<<A), the cos-term can be omitted.
Factors Sb (parameter Alpha in the DASY5 software) and a (parameter Delta in the DASY5 software) are
assessed during probe calibration and used for numerical compensation of the boundary effect.
Several simulations and measurements have confirmed that the compensation is valid for different field
and boundary configurations.
This simple compensation procedure can largely reduce the probe uncertainty near boundaries. It
works well as long as:

the boundary curvature is small

the probe axis is angled less than 30° to the boundary normal

the distance between probe and boundary is larger than 25% of the probe diameter

the probe is symmetric (all sensors have the same offset from the probe tip)
Since all of these requirements are fulfilled in a DASY5 system, the correction of the probe boundary
effect in the vicinity of the phantom surface is performed in a fully automated manner via the

measurement data extraction during post processing.
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7. Conducted Output Power Measurement

The following procedures had been used to prepare the EUT for the SAR test. To setup the desire channel
frequency and the maximum output power. A Radio Communication Tester MT8820C was used to
program the EUT.

GSM850 Condu(géer(]jq)power PCS1900 CondLEg'ic;r(:I])power
Ch128 32.78 Ch512 30.80
Ch190 32.69 Ch661 30.95
Ch251 32.55 Ch810 31.04

8. SAR Measurement Results

8.1 Liquid Measurement Results

The simulating liquids should be checked at the beginning of a series of SAR measurements to

determine of the dielectric parameters are within the tolerances of the specified target values.

Freq. Dat Liquid _Il__ian:id A_Ir_n Eri]ent Relative Par Target | Measured Deviation Limit
[MHz] ate | Type F’C? F,C]p' Humidity | " 22 | Value | Value [%] [%]

June er 41.5 40.5 -2.41 5
835 18, Head | 21.5 21 56%

June er 55.2 53.88 -2.39 15
835 18, Bod 21.5 21 569

ocy |5 |oo7r | 0974 0.41 +5

2014

June er 40 39.75 -0.63 15
1900 18, Head | 21.5 21 56%

June er 53.3 50.72 -4.84 15
1900 18, Bod 21.5 21 56%

014 y ° | o |152| 158 395 | 5

8.2 System Performance Check

System Performance Check Measurement conditions

e The measurements were performed in the flat section of the SAM twin phantom filled with head and
body simulating liquid of the following parameters.
The DASY5 system with an E-field probe was used for the measurements.

® The dipole was mounted on the small tripod so that the dipole feed point was positioned below the
center marking of the flat phantom section and the dipole was oriented parallel to the body axis (the

long side of the phantom). The standard measuring distance was 15 mm (below 1 GHz) and 10 mm
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(above 1 GHz) from dipole center to the simulating liquid surface.

No. 140614
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® The coarse grid with a grid spacing of 10mm was aligned with the dipole.

® Special 5x5x7 fine cube was chosen for cube integration (dx= 8 mm, dy= 8 mm, dz= 5 mm).

® Distance between probe sensors and phantom surface was set to 2.5 mm.

System Performance Check Results

The depth of Liquid must above 15cm

L 250mW
A Liquid | Amb. | Input | Measured -
[i/lrquz.] Date Iill.gg:ad Teomp. Te:np Power | SAR_1g S'E;gitg E[)OZ\]I L[Lr/r:]ﬂ
[°C] -[°C] (mW) (W/Kg) (W/Kg)
June
18, Head 215 21 250 2.35 2.47 -4.86 | +10
835 2014
June
18, Body 21.5 21 250 2.59 2.52 2.78 +10
2014
June
18, Head 21.5 21 250 9.42 9.89 -4.75 | %10
1900 2014
June
18, Body 21.5 21 250 10.1 10.3 -1.94 | £10
2014
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8.3 Measurement Results
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Test Fre Power (dBm) 19 SAR (W/Kg) Power
Band %% | Mode | Chi. d Tune-u Drift
configuration [MHz] imit P | Measured | Measured | Scaled (dB)
Head Left voice 128 824.2 33 32.78 0.659 0.693 -0.18
Cheek
Head Tli_|?eﬂd voice 128 824.2 33 32.78 0.340 0.358 -0.02
Right .
Head voice 128 824.2 33 32.78 0.681 0.717 0.19
GSM Cheek
850 Right .
Head Tilted voice 128 824.2 33 32.78 0.363 0.382 0.18
Body Back voice 128 824.2 33 32.78 0.703 0.740 0.14
Body Front voice 128 824.2 33 32.78 0.441 0.464 0.01
Head | L | voice | 810 | 1909.8 | 315 31.04 0.626 | 0.696 | 0.04
Cheek
Head Tli_lfeﬂd voice 810 | 1909.8 31.5 31.04 0.239 0.266 0.05
Right .
Head voice 810 | 1909.8 31.5 31.04 0.462 0.514 -0.10
GSM Cheek
1900 Right .
Head Tilted voice 810 | 1909.8 31.5 31.04 0.193 0.215 0.16
Body Back voice 810 | 1909.8 315 31.04 0.473 0.526 -0.13
Body | Front voice 810 | 1909.8 31.5 31.04 0.200 0.222 0.10
Note:

1) The body SAR was tested with separation distance 15mm.
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GCCT

SAR consideration for unlicensed transmitters:

The EUT support Bluetooth function, the output power of Bluetooth is as follow:

Conducted power dBm
GFSK Pi/ADQPSK 8QPSK
Lowest 7.23 6.51 6.51
Middle 7.11 6.39 6.51
Highest 6.44 5.65 5.78
Tune-up limit 8 7 7

According to KDB 447498 section 4.3.1, the 1-g SAR test exclusion thresholds at test separation
distances< 50 mm are determined by:

Max power of Channel(mW)
Test Separation Dis tan ce(mm)

* JFrequency(GHz) <3.0

1) Bluetooth maximum tune-up limit power is 8dBm=6.31mW.
For the head and Body SAR, use 5mm and 10mm as the conservative minimum test separation distance

respectively.

maximum Tune-up Separation
Mode Frequency(MHz) limit power(mW) Distance(mm) 3.0
Bluetooth (Head) 2480 6.31 5 1.99
Bluetooth (Body) 2480 6.31 15 0.66

So Bluetooth standalone SAR measurements are not required for both head and body.

2) According to KDB 447498 section 4.3.2.2, when standalone SAR test exclusion applies, the

standalone SAR must be estimated according to following formula:

Estimated SAR — / F(GHz) . Max power of Channel(mW)

7.5 Min Test Separation Dis tan ce(mm)
maximum Tune-up Separation Estimated
Mode Frequency(MHz) limit power(mW) Distance(mm) SAR(W/KQ)
Bluetooth (Head) 2480 6.31 5 0.265
Bluetooth (Body) 2480 6.31 15 0.088

So the estimated Bluetooth head SAR is 0.265 W/kg and the body SAR is 0.088 W/kg.
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Simultaneous SAR Consideration

The simultaneous SAR scenarios are as follow.

No Simultaneous Configuration Sum. SAR (W/kg)
Cellular head + BT head 0.982
2 Cellular Body + BT Body 0.828

The maximum evaluation SAR of the simultaneous scenarios is 0.982 W/kg that less than 1.6 W/kg, so

the simultaneous SAR measurement is not required.
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9. Equipment List & Calibration Status

Name ol Manufacturer Type/Model Serial Number Eee CEll Cefioneiieh
Equipment Date Due
PC HP d7900eC CZC9312444 N/A N/A
E-field Probe SPEAG ES3DV3 SN 3221 2014-1-9 2015-1-9
DAE SPEAG DAE4-SD 000 SN 893 2013-12-25 | 2014-12-24
D04 BJ
Device Holder Staubli N/A N/A N/A N/A
SAM Phantom SPEAG SAM Twin TP-1545/TP-1548 N/A N/A
Phantom
6 Axis Robot Staubli Robot TX90XL | F09/5BOUA1/A/01 N/A N/A
Dipole 835MHz SPEAG D835V2 4d150 2013-3-18 2016-3-17
Dipole 1900MHz SPEAG D1900V2 5d070 2012-10-1 2015-9-30
Wireless
Communication Anritsu MT8820C 6201060976 2013-8-16 2014-8-15
Test Set
Signal Generator Agilent 5183A MY49060563 2013-8-16 2014-8-15
Power Meter Agilent E4419B MY45104719 2013-8-16 2014-8-15
Power Sensor Agilent N8481H MY48100148 2013-8-16 2014-8-15
Directional Agilent 778D MY48220223 N/A N/A
couplers
Power amplifier mini-circuits ZHL-42W QA0940002 N/A N/A
Power supply Topward 3303d 796708 2013-7-31 2014-7-30
Network Agilent E5071C MY46108263 | 2013-8-16 | 2014-8-15
Analyzer
Liquid .
Calibration Kit Agilent 85070E N/A N/A N/A

Note: Per KDB 450824 Dipole SAR Validation Verification, GCCT Lab has adopted 3 years calibration
intervals. On annual basis, every measurement dipole has been evaluated and is in compliance with the
following criteria:

1. There is no physical damage on the dipole;

2. System validation with specific dipole is within 10% of calibrated value;

3. Return-loss is within 20% of calibrated measurement;

4. Impedance is within 5Q of calibrated measurement.
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10. Measurement Uncertainty
. . .| 10g
. Tol Prob. . Ci Ci 1g Ui ] .
Uncertainty Component Sec. : Div. Ui Vi
y Lomp (+-%) | Dist. (19) | (109) | (+%) | (, g5
Measurement System
Probe calibration E.2.1| 6.55 N 1.0 1.0 1.0 6.55 | 6.55 oo
Axial Isotropy E22| 05 R \/§ 1.0 1.0 0.29 | 0.29 o0
Hemispherical Isotropy E22 | 26 R \/§ 1.0 1.0 15 15 0
Boundary effect E23| 0.8 R \/§ 1.0 1.0 0.46 | 0.46 o0
Linearity E24| 06 R J3 | 10 | 10 | 035 | 035 | =
System detection limits E.25 | 0.25 R \/§ 1.0 1.0 0.14 | 014 o0
Readout Electronics E.26 | 0.35 N 1 1.0 1.0 0.35 | 0.35 0
Reponse Time E.2.7 0 R \/§ 1.0 1.0 0 0 o0
Integration Time E28| 26 R \/§ 1.0 1.0 1.5 1.5 o0
RF ambient Conditions-Noise E.6.1 0 R \/§ 1.0 1.0 0 0 0
RF ambient Conditions-Reflections | E.6.1 | 3.0 R \/§ 1.0 1.0 1.7 1.7 o0
Probe positioner Mechanical E62| 15 R \/§ 1.0 10 087 | 087 w
Tolerance - ] ) ] ] ]
Probe positioning with respect to o
Phantorn Shell E.6.3| 29 R \/§ 1.0 1.0 1.67 | 1.67
Extrapolation, interpolation and o
integration Algoritms for Max. SAR E.5 1.0 R \/§ 1.0 1.0 0.58 | 0.58
Test sample Related
Test Sample Positioning E42 | 46 N 1.0 1.0 1.0 4.6 46 | N-1
Device Holder Uncertainty E.41 5.2 N 1.0 1.0 1.0 5.2 5.2 | N-1
Output Power Variation - SAR drift | & & 5 5 R J3 10 10 | 289 | 289 | «
measurement o ) ' ' '
Phantom and Tissue Parameters
Phantom Uncertainty (Shape and o
thickness tolerances) E3.1| 4.0 R \/§ 1.0 1.0 231 | 2.31
Liquid conductivity - deviation from E32| 50 R \/§ 064 | 043 | 185 | 124 o
target value o ' ' ) ' '
Liquid conductivity - measurement E33| 25 N 10 | 064 | 043 | 160 | 1.08 M
uncertainty o ' ) ' ) ) )
Liquid permitivity - deviation from E32| 50 R \/§ 06 | 049 | 173 | 142 o
target value o ' ) ) ' '
Liquid permitivity - measurement | g 35| 55 | N | 10 | 06 | 049 | 15 | 123 | M
uncertainty
Combined Standard Uncertainty RSS 11.3 | 11.0
Expanded Uncertainty (95% K 23 29
Confidence interval)
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ANNEX A: EUT Photos and Test Positions

EUT Photos:

Mobile Phone

Mobile Phone



Mobile Phone
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Mobile Phone
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Test Positions:

Left Cheek position Right Cheek position

Left Tilted position ] Right Tilted position
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Bakide(15mm) Front side(15mm)
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ANNEX B: System Performance Check Plots

Test Laboratory: GCCT Test Date: June.18, 2014

System 835 MHz dipole (Head)
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: D835V2

Communication System: CW; Communication System Band: D835 (835.0 MHz); Frequency: 835 MHz;
Communication System PAR: 0 dB

Medium parameters used: f = 835 MHz; o = 0.89 mho/m; €, = 40.5; p = 1000 kg/m3

Phantom section: Flat Section

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

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.23, 6.23, 6.23); Calibrated: 1/9/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 12/25/2013

Phantom: SAM_1 with CRP v4.0; Type: QD0O00P40CC; Serial: TP:1586
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

835Head/System/Area Scan (31x181x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 87.272 V/m; Power Drift =-0.16 dB

Maximum value of SAR (interpolated) = 2.52 W/kg

835Head/System/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 87.272 V/m; Power Drift =-0.16 dB

Peak SAR (extrapolated) = 3.432 mW/g

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

Maximum value of SAR (measured) = 2.53 W/kg

Wikg
— 2.520

—2.022

1.524

1.025

0.527

0.029
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Test Laboratory: GCCT Test Date: June.18, 2014

System 835 MHz dipole (Body)
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: D835V2

Communication System: CW; Communication System Band: D835 (835.0 MHz); Frequency: 835 MHz;
Communication System PAR: 0 dB

Medium parameters used (interpolated): f = 835 MHz; o = 0.974 mho/m; ¢, = 53.879; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.2, 6.2, 6.2); Calibrated: 1/9/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 12/25/2013

Phantom: SAM_2with CRP v4.0; Type: QD000P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

835Body/System/Area Scan (31x181x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 54.162 V/m; Power Drift = 0.01 dB

Maximum value of SAR (interpolated) = 2.79 W/kg

835Body/System/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 54.162 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.776 mW/g

SAR(1 g) =2.59 mWI/g; SAR(10 g) = 1.72 mWI/g

Maximum value of SAR (measured) = 2.81 W/kg

Wikg
— 2.790

—2.239

1.688

1.137

0.586

0.034
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Test Laboratory: GCCT Test Date: June.18, 2014

System 1900 MHz dipole (Head)
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: D1900V2

Communication System: CW; Communication System Band: D1900 (1900.0 MHz); Frequency: 1900
MHz; Communication System PAR: 0 dB

Medium parameters used: f = 1900 MHz; ¢ = 1.45 mho/m; ¢, = 39.75; p = 1000 kg/m®

Phantom section: Flat Section

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

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(5.4, 5.4, 5.4); Calibrated: 1/9/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 12/25/2013

Phantom: SAM_1 with CRP v4.0; Type: QD000P40CC; Serial: TP:1586
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

1900Head/System/Area Scan (21x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 87.272 V/m; Power Drift =-0.16 dB

Maximum value of SAR (interpolated) = 10.8 W/kg

1900Head/System/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 87.272 V/m; Power Drift =-0.16 dB

Peak SAR (extrapolated) = 17.216 mW/g

SAR(1 g) =9.42 mWI/g; SAR(10 g) = 4.93 mW/g

Maximum value of SAR (measured) = 10.6 W/kg

Wikg
—10.800

—1 8.650

6.500

4,350

2.200

0.049
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Test Laboratory: GCCT Test Date: June.18, 2014

System 1900 MHz dipole (Body)
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: D1900V2

Communication System: CW; Communication System Band: D1900 (1900.0 MHz); Frequency: 1900
MHz; Communication System PAR: 0 dB

Medium parameters used: f = 1900 MHz; o = 1.578 mho/m; €, = 50.718; p = 1000 kg/m3

Phantom section: Flat Section

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

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(4.91, 4.91, 4.91); Calibrated: 1/9/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 12/25/2013

Phantom: SAM_1 with CRP v4.0; Type: QD000P40CC; Serial: TP:1586
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

1900Body/System/Area Scan (21x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 87.272 V/m; Power Drift = -0.16 dB

Maximum value of SAR (interpolated) = 11.6 W/kg

1900Body/System/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 87.272 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 17.958 mW/g

SAR(1 g) =10.1 mW/g; SAR(10 g) =5.34 mWI/g

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

Wikg
— 11.600

—9.294

6.968

4.682

2.377

0.071
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ANNEX C: SAR Test Plots

Test Laboratory: GCCT Test Date: June.18, 2014

GSM850 LEFT/CHEEK-Low
DUT: Mobile Phone; Type: L1N

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz);
Frequency: 824.2 MHz; Communication System PAR: 9.191 dB

Medium parameters used (interpolated): f = 824.2 MHz; o = 0.88 mho/m; ¢, = 41.628; p = 1000 kg/m3
Phantom section: Left Section

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

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.23, 6.23, 6.23); Calibrated: 1/9/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 12/25/2013

Phantom: SAM_2with CRP v4.0; Type: QDO00P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

GSM850 LEFT/CHEEK-Low/Area Scan (41x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 8.033 V/m; Power Drift =-0.18 dB

Maximum value of SAR (interpolated) = 0.720 W/kg

GSM850 LEFT/CHEEK-Low/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 8.033 V/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 0.844 mW/g

SAR(1 g) = 0.659 mWI/g; SAR(10 g) = 0.466 mW/g

Maximum value of SAR (measured) = 0.689 W/kg

Wikg
—0.720

— 0.576

0.432

0.2388

0.144
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Test Laboratory: GCCT Test Date: June.18, 2014

GSM850 LEFT/TILT-Low
DUT: Mobile Phone; Type: L1N

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz);
Frequency: 824.2 MHz; Communication System PAR: 9.191 dB

Medium parameters used (interpolated): f = 824.2 MHz; o = 0.88 mho/m; €, = 41.628; p = 1000 kg/m3
Phantom section: Left Section

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

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.23, 6.23, 6.23); Calibrated: 1/9/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 12/25/2013

Phantom: SAM_2with CRP v4.0; Type: QD000P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

GSMB850 LEFT/TILT-Low/Area Scan (41x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 10.908 V/m; Power Drift = -0.02 dB

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

GSM850 LEFT/TILT-Low/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 10.908 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.433 mW/g

SAR(1 g) =0.340 mW/g; SAR(10 g) = 0.249 mW/g

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

Wikg
— 0.341

—0.273

0.205

0.136

0.068
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Test Laboratory: GCCT Test Date: June.18, 2014

GSM850 RIGHT/CHEEK-Low
DUT: Mobile Phone; Type: L1N

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz);
Frequency: 824.2 MHz; Communication System PAR: 9.191 dB

Medium parameters used (interpolated): f = 824.2 MHz; o = 0.88 mho/m; €, = 41.628; p = 1000 kg/m3
Phantom section: Right Section

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

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.23, 6.23, 6.23); Calibrated: 1/9/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 12/25/2013

Phantom: SAM_2with CRP v4.0; Type: QD000P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

GSM850 RIGHT/CHEEK-Low/Area Scan (41x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 10.063 V/m; Power Drift = 0.19 dB

Maximum value of SAR (interpolated) = 0.753 W/kg

GSM850 RIGHT/CHEEK-Low/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 10.063 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 0.869 mW/g

SAR(1 g) =0.681 mW/g; SAR(10 g) = 0.487 mWI/g

Maximum value of SAR (measured) = 0.702 W/kg

Wikg
— 0.753

— 0.602

0.452

0.3M

0.151
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Test Date: June.18, 2014

GSMB850 RIGHT/CHEEK-Low__ axis scan

1g/10g Averaged SAR
SAR Foom Sm'u'@ﬂmg Z, X=3 ¥=1 MIN-TEIIS
“\\
\\'\\
—
_Hh‘-_--‘-‘-‘-‘
0.005 0.010 0.015 0.020 0.025 0.030 0.035
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Test Laboratory: GCCT Test Date: June.18, 2014

GSM850 RIGHT/TILT-Low
DUT: Mobile Phone; Type: L1N

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz);
Frequency: 824.2 MHz; Communication System PAR: 9.191 dB

Medium parameters used (interpolated): f = 824.2 MHz; o = 0.88 mho/m; €, = 41.628; p = 1000 kg/m3
Phantom section: Right Section

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

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.23, 6.23, 6.23); Calibrated: 1/9/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 12/25/2013

Phantom: SAM_2with CRP v4.0; Type: QD000P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

GSM850 RIGHT/TILT-Low/Area Scan (41x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 13.020 V/m; Power Drift = 0.18 dB

Maximum value of SAR (interpolated) = 0.376 W/kg

GSM850 RIGHT/TILT-Low/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 13.020 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.472 m\W/g

SAR(1 g) =0.363 mW/g; SAR(10 g) = 0.265 mW/g

Maximum value of SAR (measured) = 0.379 W/kg

Wikg
— 0.376

—0.301

0.226

0.150

0.075
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Test Laboratory: GCCT Test Date: June.18, 2014

GSM 850/Back side Low
DUT: Mobile Phone; Type: L1N

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz);
Frequency: 824.2 MHz; Communication System PAR: 9.191 dB

Medium parameters used (interpolated): f = 824.2 MHz; ¢ = 0.927 mho/m; ¢, = 53.832; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.2, 6.2, 6.2); Calibrated: 1/9/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 12/25/2013

Phantom: SAM_2with CRP v4.0; Type: QDO00P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

GSM 850/Back side Low/Area Scan (41x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 11.103 V/m; Power Drift = 0.14 dB

Maximum value of SAR (interpolated) = 0.755 W/kg

GSM 850/Back side Low/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 11.103 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.926 mW/g

SAR(1 g) =0.703 mW/g; SAR(10 g) = 0.504 mW/g

Maximum value of SAR (measured) = 0.748 W/kg

Wikg
— 0.755

—0.609

0.463

0.318

0172

0.026
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Test Date: June.18, 2014

1g/10g Averaged SAR
(4]
SAR Zoom Scan:Value Along Z, X=2, Y=2 Markers
\
\\\\
\‘--.__H
-_,___‘_“
0.005 0.010 0.015 0.0 0.030 0.035

GSM 850/Back side Low-axis scan




No. 140614
GCCT Page 40 of 62
Test Laboratory: GCCT Test Date: June.18, 2014

GSM 850/Front side Low
DUT: Mobile Phone; Type: L1N

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz);
Frequency: 824.2 MHz; Communication System PAR: 9.191 dB

Medium parameters used (interpolated): f = 824.2 MHz; o = 0.927 mho/m; €, = 53.832; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.2, 6.2, 6.2); Calibrated: 1/9/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 12/25/2013

Phantom: SAM_2with CRP v4.0; Type: QD000P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

GSM 850/Front side Low/Area Scan (41x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 9.775 V/m; Power Drift = 0.01 dB

Maximum value of SAR (interpolated) = 0.472 W/kg

GSM 850/Front side Low/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 9.775 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.572 m\W/g

SAR(1 g) =0.441 mW/g; SAR(10 g) = 0.319 mW/g

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

Wikg
— 0.472

— 0.381

0.290

0.199

0.108

0.017
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Test Laboratory: GCCT Test Date: June.18, 2014

PCS1900 LEFT/CHEEK-High
DUT: Mobile Phone; Type: L1N

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Frequency: 1909.8 MHz; Communication System PAR: 9.191 dB

Medium parameters used: f = 1909.8 MHz; o = 1.48 mho/m; €, = 39.6; p = 1000 kg/m3

Phantom section: Left Section

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

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF (5.4, 5.4, 5.4); Calibrated: 1/9/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 12/25/2013

Phantom: SAM_1 with CRP v4.0; Type: QD0O00P40CC; Serial: TP:1586
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

PCS1900 LEFT/CHEEK-High/Area Scan (41x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 8.044 VV/m; Power Drift = 0.04 dB

Maximum value of SAR (interpolated) = 0.686 W/kg

PCS1900 LEFT/CHEEK-High/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 8.044 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 1.011 mW/g

SAR(1 g) =0.626 mW/g; SAR(10 g) = 0.363 mW/g

Maximum value of SAR (measured) = 0.650 W/kg

Wikg
— 0.686

— 0.549

0.412

0.274

0.137
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Test Date: June.18, 2014
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Test Laboratory: GCCT Test Date: June.18, 2014

PCS1900 LEFT/TILT-High
DUT: Mobile Phone; Type: L1N

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Frequency: 1909.8 MHz; Communication System PAR: 9.191 dB

Medium parameters used: f = 1909.8 MHz; o = 1.48 mho/m; €, = 39.6; p = 1000 kg/m3

Phantom section: Left Section

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

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF (5.4, 5.4, 5.4); Calibrated: 1/9/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 12/25/2013

Phantom: SAM_1 with CRP v4.0; Type: QD0O00P40CC; Serial: TP:1586
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

PCS1900 LEFT/TILT-High/Area Scan (41x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 10.466 V/m; Power Drift = 0.05 dB

Maximum value of SAR (interpolated) = 0.272 W/kg

PCS1900 LEFT/TILT-High/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 10.466 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.373 mW/g

SAR(1 g) =0.239 mW/g; SAR(10 g) = 0.145 mW/g

Maximum value of SAR (measured) = 0.261 W/kg

Wikg
— 0.272

—0.218

0.163

0.109

0.054
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Test Laboratory: GCCT Test Date: June.18, 2014

PCS1900 RIGHT/CHEEK-High
DUT: Mobile Phone; Type: L1N

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Frequency: 1909.8 MHz; Communication System PAR: 9.191 dB

Medium parameters used: f = 1909.8 MHz; o = 1.48 mho/m; €, = 39.6; p = 1000 kg/m3

Phantom section: Right Section

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

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF (5.4, 5.4, 5.4); Calibrated: 1/9/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 12/25/2013

Phantom: SAM_1 with CRP v4.0; Type: QD0O00P40CC; Serial: TP:1586
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

PCS1900 RIGHT/CHEEK-High/Area Scan (41x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 8.257 V/m; Power Drift =-0.10 dB

Maximum value of SAR (interpolated) = 0.544 W/kg

PCS1900 RIGHT/CHEEK-High/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 8.257 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 0.710 mW/g

SAR(1 g) = 0.462 mW/g; SAR(10 g) = 0.296 mW/g

Maximum value of SAR (measured) = 0.488 W/kg

Wikg
— 0.544

— 0.435

0.326

0.218

0.109
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Test Laboratory: GCCT Test Date: June.18, 2014

PCS1900 RIGHT/TILT-High
DUT: Mobile Phone; Type: L1N

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Frequency: 1909.8 MHz; Communication System PAR: 9.191 dB

Medium parameters used: f = 1909.8 MHz; o = 1.48 mho/m; €, = 39.6; p = 1000 kg/m3

Phantom section: Right Section

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

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF (5.4, 5.4, 5.4); Calibrated: 1/9/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 12/25/2013

Phantom: SAM_1 with CRP v4.0; Type: QD0O00P40CC; Serial: TP:1586
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

PCS1900 RIGHT/TILT-High/Area Scan (41x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 10.960 V/m; Power Drift = 0.16 dB

Maximum value of SAR (interpolated) = 0.217 W/kg

PCS1900 RIGHT/TILT-High/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 10.960 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.291 mW/g

SAR(1 g) =0.193 mW/g; SAR(10 g) = 0.122 mW/g

Maximum value of SAR (measured) = 0.205 W/kg

Wikg
— 0.217

—0.174

0.130

0.087

0.043
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Test Laboratory: GCCT Test Date: June.18, 2014

GSM 1900/Back side High
DUT: Mobile Phone; Type: L1N

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Frequency: 1909.8 MHz; Communication System PAR: 9.191 dB

Medium parameters used: f = 1910 MHz; o = 1.588 mho/m; ¢, = 50.69; p = 1000 kg/m®

Phantom section: Flat Section

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

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(4.91, 4.91, 4.91); Calibrated: 1/9/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 12/25/2013

Phantom: SAM_1 with CRP v4.0; Type: QD000P40CC; Serial: TP:1586
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

GSM 1900/Back side High/Area Scan (41x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 8.918 V/m; Power Drift = -0.13 dB
Maximum value of SAR (interpolated) = 0.565 W/kg

GSM 1900/Back side High/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 8.918 V/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 0.775 mW/g

SAR(1 g) =0.473 mWI/g; SAR(10 g) = 0.272 mWI/g

Maximum value of SAR (measured) = 0.506 W/kg

Wikg
— 0.565

— 0.458
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Test Date: June.18, 2014

GSM 1900/Back side High-axis scan

1g/10g Averaged SAR
SAR.Zoom Scan:Value Along Z, X=2, Y=2 Markers
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Test Laboratory: GCCT Test Date: June.18, 2014

GSM 1900/Front side High
DUT: Mobile Phone; Type: L1N

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Frequency: 1909.8 MHz; Communication System PAR: 9.191 dB

Medium parameters used: f = 1910 MHz; o = 1.588 mho/m; ¢, = 50.69; p = 1000 kg/m®

Phantom section: Flat Section

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

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(4.91, 4.91, 4.91); Calibrated: 1/9/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 12/25/2013

Phantom: SAM_1 with CRP v4.0; Type: QD000P40CC; Serial: TP:1586
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

GSM 1900/Front side High/Area Scan (41x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 7.080 V/m; Power Drift = 0.10 dB

Maximum value of SAR (interpolated) = 0.220 W/kg

GSM 1900/Front side High/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 7.080 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 0.315 mW/g

SAR(1 g) =0.200 mW/g; SAR(10 g) = 0.118 mW/g

Maximum value of SAR (measured) = 0.218 W/kg

Wikg
— 0.220

—0.179

0.137

0.096

0.054

0.013
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ANNEX D: Probe Calibration Report
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Add: No.52 Husyuanbei Road, Haidian District, Beijing. 100191, China

Tel: +B6-10-62304633-2079
E-mail: Info'demcite.com

NCCT

Client

Object

Calibration Procedure(s)

Calibration date:

humidity<70%.

Fax: +86-10-62304633-2304
Hnpfwwwemcite . com

ES3DV3 - SN:3221

TMC-OS-E-02-185

Calibration Procedures for Dosimetric E-field Probes

January 08, 2014

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

Calibration Equipment used (M&TE critical for calibration)

No. 140614
Page 50 of 82

o l‘\“l"f'l,,’

E
CNAS L0442

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101918 01-Jul-13 (TMC, No.JW13-044) Jun-14
Power sensor NRP-Z91 | 101547 01-Jul-13 (TMC, No.JW13-044) Jun-14
Power sensor NRP-Z81 | 101548 01-Jul-13 (TMC, No.JW13-044) Jun-14
Reference10dBAttenuator | BT0520 12-Dec-12{TMC, No.JZ12-867) Dec-14
Reference20dBAttenuator | BTO267 12-Dec-12(TMC No.JZ12-BE6) Dec-14
Reference Probe EX3DV4 | SN 3846 03-Sep-13(SPEAG No.EX3-3846_Sepi13) Sep-14
DAEA4 SN 777 22-Feb-13 (SPEAG, DAE4-777_Feb13) Feb -14
Secondary Standards D& Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052605 01-Jul-13 (TMC, No.JW13-045) Jun-14
Network Analyzer ES071C | MY46110673 15-Feb-13 (TMC, No.JZ13-781) Feb-14
Name Function
Coliented.by: Yu Zongying SAR Test Engineer
Ry Qi Dianyuan SAR Project Leader
Approved by. Lu Bingsong Deputy Director of the laboratory (73 k{5 (V

Issued: Janua
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

10,2014

Certificate No: J14-2-0002
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Add: No.52 Huayuanbei Road, Haidian District, Beijing. 100191, China

Tel: +86-10-62304633-2079 Fax: +B-10-62304633-2504
E-mail: Info'wemcite.com Hitp:/iwww.emaeite. com

Glossary:

TSL tissue simulating liquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

DCP diode compression paint

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

ABCD modulation dependent linearization parameters

Polarization © @ rotation around probe axis

Polarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

8=0 is 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) IEEE Std 1528-2013, “|[EEE 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 300MHz to 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

e NORMx,y z: Assessed for E-field polarization 8=0 (f£900MHz in TEM-cell; f> 1800MHz: waveguide).
NORMx.y.z are only intermediate values, i.e., the uncertainties of NORMx.y,z does not effect the
E’ -field uncertainty inside TSL (see below ConvF).

« NORM(Nx,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,yz: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

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

s Axyz Bxyz CxyzVRxyzAB,C are numerical lineanzation 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,

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fSB00MHz) and inside waveguide using analytical field distributions based on
power measurements for f >B00MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued 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+50MHz to+100MHz.

+ 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).

Centificate No: J14-2-0002 Page20f 11
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Probe ES3DV3

SN: 3221

Calibrated: January 09, 2014
Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: J14-2-0002 Page 3 of 11
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Add: No.52 Hunyuanbei Road, Haidian District, Beijing. 100191, China
Tel: #86-10-62304633-2079 Fax: +86-10-62304633-2504
E-muail; Infofdemeite com Hitp: /i www.emcite.com

DASY - Parameters of Probe: ES3DV3 - SN: 3221

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(uV/(Vim)*)* 1.04 1130 1.03 £10.8%
DCP(mV)® 106.8 104.0 102.7

Modulation Calibration Parameters

uiD Communication A B c D VR Unc®
System Name dB dBpV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 2440 | %2.6%
Y 0.0 0.0 1.0 270.1
z 0.0 0.0 1.0 2336

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement muitiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 85%.

* The uncertainties of Norm X, Y, Z do not affect the E*-field uncertainty inside TSL (see Page 5 and Page 6).
® Numerical linearization parameter: uncertainty not required.

£ Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.

Certificate No: J14-2-0002 Page 4 of 11
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Tel: +86=10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Infodemeite.com Hup:/fwww.emcite.com

DASY - Parameters of Probe: ES3DV3 - SN: 3221

Calibration Parameter Determined in Head Tissue Simulating Media

- G
f [MHz]® P‘::';ﬁ":;y, c°"‘:m"°m";,"‘ ConvF X | ConvF Y | ConvF Z | Alpha® [:::} :L:‘;';
850 415 0.82 6.23 6.23 623 | 030 | 179 | +12%
900 415 0.97 6.37 637 | 637 | 038 | 160 | £12%
1750 40.1 1.37 5.44 5.44 544 | 052 | 146 | +12%
1900 400 1.40 5.40 540 | 540 | 053 | 146 | +12%
2000 40.0 1.40 5.32 5.32 532 | 052 | 162 | +12%
2450 39.2 1.80 476 | 476 | 476 | 080 | 1.18 | £12%

© Frequency validity of £100MHz only applies for DASY v4 4 and higher (Page 2), else it is restricted lo +50MHz. The

uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band,
F At frequency 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 (e 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 the frequencies

between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary,

Certificate No: J14-2-0002 Page 5 of 11



GCCT Pags 55 o 62
NI 4 i Coliaboration with
TV G —

Add: No.52 Huayuanbei Road, Haidian District. Beijing. 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
[E~muail: Info&emeite.com Hitp:/fwww.emeite.com

DASY - Parameters of Probe: ES3DV3 - SN: 3221

Calibration Parameter Determined in Body Tissue Simulating Media

Depth®

f [MHz]" Pu:;ll.t:li:;y . Conr:l[;c:sl:y ConvF X | ConvF Y | ConvF Z | Alpha® pus gl :"k:c;!'
850 55.2 0.99 6.20 6.20 6.20 0.45 1.51 +12%
900 55.0 1.05 6.16 6.16 6.16 0.51 141 | £12%
1750 534 1.49 5.20 5.20 5.20 0.49 1.61 +12%
1900 533 1.52 491 4.91 4.91 0.49 1.65 +12%
2000 53.3 1.52 4.97 4,97 497 0.34 2.53 +12%
2450 52.7 1.95 4.48 448 4.48 0.84 119 | £12%

“ Frequency validity of £100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to +50MHz. The
uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
F At frequency below 3 GHz, the validity of tissue parameters (¢ and o) 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 (e and g} 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 the frequencies

between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.

Centificate No: J14-2-0002 Page 6 of 11
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15.|
1.4 4
1.3 4

1.2 4

Frequency response (normalized)
(=]

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

T T y T y T T T T T
500 1000 1500 2000 2500 3000
e f [MHz] *
TEM R22

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

Certificate No: J14-2-0002 Page 7of 11



GCCT Page 57 of &2

TV

Add: Ne.52 Huayuanbei Road, Haidian District, Beljing. 100191, China
Tel: =86-10-62304633-2079 Fux: +8b=10-6230463 32504
E-mail: Info'aemcite.com Hitpeiwwawsemeite.com

Receiving Pattern (@), 6=0°

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

0% 4

7 :
'E' 00 dgsct—ieclh -l"'“-.—.—-ht:':,l'__.___’:*__r‘:;_"._,_ri—r'-.-?_"'l---g..._._ T e
e
v

04

<10 T T T - T T T T

«150 100 50 Q 50 100 150
= < 100MHz 600MHZ * 1800MHz - 2500MHz|

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

Certificate No: J14-2-0002 Page 8 of 11
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Dynamic Range f(SARcad)
(TEM cell, f = 900 MHz)

In Collaboration with

Input Signal[jV]

SAR[MW/cm’]

—E—not compansated ~@- compensated

a

m
Lo0feseetagg e e esen?®
5 .-
g .
= i : i ‘. ook s bk i
w -
=1 = - sisl = ol 55 5] e 2 ......_,
.
2 T Ty T ——T—rrvrr——r—r .
18 0 10 1o 0 10’
SAR[mW/cm ]
|___®inotcompensasted & compensated

| Uncertainty of Linearity Assessment: £0.9% (k=2)
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CALIBRATION LABORATORY
Add: No.52 Huayuanbel Road, Haidian District, Bejing, 100191, China
Tel: +B6-10-62304633-2079 Fax: #86-10-62304633-2504
E-mail: Infoldemeite.com Hutp:/iwww emiite.com

Conversion Factor Assessment

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

4. [

N0

anb———1

Deviation from Isotropy in Liquid
o

02~
00—

Z A

10 OM 080 040 0} © 00X 040 080 OBO 10
Uncertainty of Spherical Isotropy Assessment: +2.8% (K=2)
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DASY - Parameters of Probe: ES3DV3 - SN: 3221

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) 36.2
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length - 10mm
Tip Diameter 4mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3mm

Certificate No: J14-2-0002 Page 11 of 11
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ANNEX E: Dipole Calibration Report
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasse 43, 8004 Furich, Switzerland

s Schweizerischer Kalibrierdiens!

C Service sulsse d étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Aceraditnd by fhe Swiss Accraditation Service (5AS5) Accreditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Mubilateral Agreemaent for the recognition of calibration cortificates

cient  GCCT (Auden) Centificate No: DB35V2-4d150_Mar13
CALIBRATION CERTIFICATE

Objact DB3sV2 - 5N: 4d150

Calibration procedurais) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration date March 18, 2013

Thea calivration cedificate gocuments the treceability 1o national standands, wiich realize the physical units of measuremenis (51
T rmgasuremants and He uncenainies with conlidence probability are grven on the lollowing pages and ane part of the conricate

All calibrations have been conducted |n the ciosed laboratory facility: environment lemperature (22 « 3)°C and humidity < 70,

Calibrabion Equipment used (MATE critical for calibeation)

| Primary Standards ! inw Cai Dt (Certificate No.j Schuduled Cakbeation =
| Powr molor EPM-4424 GE3TAROTOH 01 -Mav-12 [Mo. 21T-01640) Oet-13

Powar sensor HP B481A US3T292783 01 -Mow=12 (Moo 21 r-01840) Ccl-13

Rofarancse 20 9B Atladuaon SN: 5058 (20k) 27-Mar-12 (Ne. 217-01530} Apr-13 |

Type-N mismatch combination Sh: 5047.3 / 06327 27-Mar-12 {No, 217-01533) Ape 13

Ratoronce Probe ES30V3 SN 3705 28-Dec-12 (No. ES3-3205_Dec1?) Dec-13 l

DAEA | Sh: B 2TJun-12 (Mo DAE4-B01_Jun13) Jun-13

Secondary Standards D& Chieck Dati [in hougia) _ Schaduied Chack

Powar sensor HP B4814 ‘ My4109207 18-0Ot-02 {in howse check Ocl-11) In house check. Oct-13

AF gemeraios LS SMT-06 100005 04-Aug-88 (n house check Ocl=11) In house check: Oct-13

Notwork Analyzer HP 8T53E I_ USATI0NSES S4206 18-0c1-01 (in housa check Ocl-12) In house chack: Oct-13

Name Function Signatura
Calibrated by Ledf Klysnar Labaratory Technician W%
e I
Approved by Katja Pokovic Technical Managear o
|ssued: March 18, 2013

| This caltration certificale shall not be reproducen axcapd n full withou! widian approval of the laboralory

Cenficate No: DBEISV2-4d 150 Mar13 Page 1 of 8
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, BO04 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'dlalonnage
Servizio svizzero di taratura

S  swiss Calibration Service

Accredited by the Swiss Accreditation Sarvice (SAS Accreditation Mo.: SCS 108
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

ConvF sensitivity in TSL / NORM x,y.z
MN/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 Technigues”, 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 300 MHz to 3 GHz)",
February 2005

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

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 transtormed from the
measurament at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo 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 repcrted"u_ncenainw 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: DB35V2-4d150_Mar13 Page 2 of 8
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Measurement Conditions
DASY system configuralion, as far as not given on page 1.
DASY Version [ DASYS V52,85
Extrapolation , Advanced Exirapolation
Phantom I Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The faollowing parameters and caleulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 415 0.80 mho/m
Measured Head TSL parameters (220x02)°C 409 +6 % 0.94 mho/m + 6 %
Head TSL temperature change during test <05"C an e
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.47 Wikg
E&H tor nominal Head TSL parameters normalized to 1W 9.53 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL candition
SAR measured 250 mW input power 1.60 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.22 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Body TSL parameters 20'C 55.2 0.97 mha/m
Measured Body TSL parameters (22.0=02)°C 541 +6% 1.02 mho/m £ 6 %
Body TSL temperature change during test <05°C —- -
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measurad 250 mW input power 2.52 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.66 Wikg £ 17.0 % (k=2)
SAH averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.65 Wikg
SAR for nominal Body TSL paramaters normalized to 1TW 6.39 Wikg = 16.5 % (k=2)

Cenificate No: DE3ISV2-4d150_Mar13
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point J S1.60-280

RAeturn Loss -30.,0dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 47180 -52i0

Return Loss -24.2 408
General Antenna Parameters and Design

Electrical Delay (one direction) 1.395ns

After long lerm 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 leeding 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 1o the dipole arms in erder to improve matching when lpaded 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 1o the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered conneclions near the
feadpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG

Manuiactured on March 27, 2012

Ceartificate No: DB35V2-4d150_Mar13 Page 4 of B
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DASYS Validation Report for Head TSL

Date: 18.03.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V 2: Serial: D835V - SN: 4d150

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o = 0.94 S/m; & = 40.9; p = 1000 kg/m"
Phantom section: Flat Section

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

DASYS2 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(6.05, 6.05, 6.05); Calibrated: 28.12.2012:
» Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 27.06.2012
s Phantom: Flat Phantom 4.9L; Type: QDOOOPAYAA; Serial: 1001

= DASYS2 52.85(10539); SEMCAD X 14.6.8(7028)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=53mm, dz=5mm

Reference Value = 57.088 V/m; Power Drift =0.03 dB

Peak SAR (extrapolated) = 3.72 W/ikg

SAR(1 g) = 2.47 W/kg; SAR(10 g) = 1.6 W/kg

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

-11.00

0dB = 2.89 Wikg = 4.61 dBW/kg

Cartificate MNo: DB35V2-4d150_Mar13 Page 5cf B
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Impedance Measurement Plot for Head TSL

No. 140614
Page 67 of 82
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DASYS Validation Report for Body TSL
Date: 185.03.2013

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V 2; Scrial: DE3SV2 - SN: 4d156
Communication System: CW; Frequency: 835 MHz
Medium parameters used: f = 835 MHz; o = 1.02 $/m; £ = 54.1; p = 1000 kg/m’
Phantom section: FFlat Section
Measurement Standard: DASYS (IEELAEC/ANSL C63.19-2007)
DASYS2 Configuration:

s  Probe: ES3DV3 - SN3205; ConvF(6.04, 6.04, 6.04); Calibrated: 28.12.2012;

o Sensor-Surface: 3mm (Mechanical Surface Detection)

= Electronics: DAE4 Sn601; Calibrated: 27.06.2012

s Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

o DASYS252.8.5(1059); SEMCAD X 14.6.8(7028)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Relerence Vulue = 55,351 V/im; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.71 Wikg

SAR(D g) = 2.52 W/kg: SAR(10 g) = L.65 Wikg

Maximum value of SAR (measured) = 2.91 Wikg

-4.80
=F.20

12.00

0dB =291 W/ke = 4.64 dBW/kg

Cartificate No: DB3sV2-4d150_Mar13 Page 7ot 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of SN
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Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzeriand “

Accredited by the Swisa Accraditation Service (SAS)
The Swiss Accredilation Service is ono of the aignatories to tha EA
Multilateral Agreement for the recognilion of calibration centificates

ciiem  GCCT (Auden)

]

No. 140614
Page 70 of 82

Schweirarischer Kalibriardienst
Service suisso d'étalonnage
Servizio svizzero di laratura
Swiss Calibration Service

Accreditation No.: SCS 108

Cartificate No: D1900V2-5d070_Oct12

CALIBRATION CERTIFICATE _

Objact

Calibwation procedunp(s)

Calibration dale

D1900V2 - SN: 5d070

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

October 01, 2012

Calibration Equipment used (MATE critical for calibration)

Thes calbration conilicale documents tha traceabiity 1o natlonal standards. which realize tha physical units of measurements (S1).
The measuremaents and the uncedantes with confidence probability are given on the following pagas and am pan of the cerificate.

All ealibeations have baan conductad in the closed laboralory lacility, emannment lemparature (22 = 3)°C and humidity < 70%

Calibraied by:

Approved by,

Netwark Anatyzer HP B753E

US3IT7IR0506 54206 18-0ct-01 [ house check Oct-11)

Merme
Israe E-Naoug

Kalja Pokavic

Laboratary Tachniclan

Tachnical Manager

Thes cabtration cedilicate shall not be reproduced except in tull withoul witen approval of the laboraiorny.

Primary Standards Dw Cal Date (Certificat No. ) Schaduled Calibration
Powar mater EFM-4424 GBI /480704 05-0ct-11 (No. 21701451 Oct-12

Power sensor HP BAB1A LS3T282783 05-0ct-11 (No. 217-01451) 112

Roteranca 20 dB Anonualor SN 5068 (20K) 27-Mar-12 (No. 217-01530) Apr-13

Type-N mamalch combination SN: 5047 2 / 06327 27-Mar-12 (No. 217-01533) Apr-13

Ralarance Probe ESI0V3 SN: 3205 a0-Doc-11 (No. ES3-3206 Dec11) Dac-12

DAE4 SN: 601 27-Jun-12 {No. DAE4-801_Jun1Z) Jun-13

Secondary Standards [+ 1] Chegk Date {(in houso) __ Scheduled Chack
Powet sensor HE B481A MY 21062317 18-Da1-02 {in housa chack Oct-11) In house check: Oct-13
AF genarator ASS SMT-06 | V00005 04-Aug-99 {in house chock Oat-11) In housa check: Oct-13

In house check: Oct12

Signature

Of‘ﬂaz« cl -Czr.a'.q
=

Issumd: Octobwar 2, 2012

Centificate No: D1900V2-5d070_Oct12
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Calibration Laboratory of
Schmid & Pariner
Engineering AG

Zoughausstrasse 43, D004 Lurich, Switzerland

g Schweizrerischer Kalibrierdienst

c Sorvioe suisse d'é¢talonnage
Sarvizio svizzero di taratura

S Swiss Calibration Service

Acomdiind Dy the Swiss Accraditation Sendce {SA5) Accredimtion No.: SCS 108
Thiz Swias Accreditation Service is one of the signatores to the EA
Mutiilateml Agresment for the recognition of calibralion cerfificates

Glossary:

TSL tissue simulating liguid

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 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specilic 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 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

s 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 Relurn Loss: These parameters are measured with the dipole
positionad 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 Defay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

» SAR measured: SAR measured al the stated antenna input power.

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

» SAR for nominal TSL paramaters: 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 1o a coverage
probability of approximately 95%,

Cenilicale No: D1200V2-5d070_0ect12 Page 2 ofB
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Measurement Conditions
DASY system configuration, as far as not given on page 1,

DASY Version DASYS V52 R2Z

Extrapolation Advanced Extrapolation

Phantom Maodular Flat Phantam

Distance Dipole Center - TSL 10mm with Spacer

Zoom Scan Resolution dx, dy. dz = 5mm

Freguency 1900 MHz « 1 MHz
Head TSL parameters

The lollowing parameiers and calculations were applied.
Temperalure Permittivily Conductivity

Mominal Head TSL paramoters 220°C 40.0 1.40 mha/m

Measured Head TSL parameters (220+02)"C AD6 £6% 1.37 mho'm £+ 6 %

Head TSL temperature change during test =0.5°C — —
SAR result with Head TSL

SAR sveraged over 1 em” (1 g) of Head TSL Condition

SAR measured 260 mW input power DaEmW g

SAR lor nominal Head TSL parameters nomalized o 1W 40.2 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em’ {10 g) of Head TSL condition

SAR measured 250 mW input powser 522mW /g

SAH for naminal Haad TSL parameters narmaiized 1o 1W 21.1 mW /g = 16.5 % (k=2)

Body TSL parameters
The following paramaters and calculations were applied
Temperalure Parmiltivity Conductivity
Nominal Bedy TSL parameters 22.0°C B33 1.52 mhaim
Measured Body TSL parameters (220 =0.2)"C 525+6% 1.54 mho/m = 6 %
Body TSL temperature change during test <05°C e eee
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Cangdition
SAH moeasured 260 mW inpul power W3ImWig
SAR for nominal Body TSL parameterns nommalized 1o 1W 40,7 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW Input power EAT MW /g
SAR lor nominal Body TBL parameters normalized 1o 1TW 21.7 mW /[ g = 16.5 % (k=2)

Ceriticate No: D1300V2-5d070_0Oat12
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Appendix

Antenna Parameters with Head TSL
Impedance, Iranslomed to leed point 270 +47i0
Ratum Loss - 255dB

Antenna Parameters with Body TSL

Impedance, transformead 1o leed point 48.5 (1 + 5.8 |0
Return Loss - 24.4 dB

General Antenna Parameters and Design

| Etecirical Delay (one direction) | 1,196 ns

Aller long term use with 100W radialed powar, only & slight warming of the dipole near the feedpoint can be measured

The dipole 1s made of standard semingld coaxal cable. The center conductor of the teading lina i1s directly connactad to the
agcond arm of the dipole. The antenna is therstora short-cimowted for DC-signals. On some of the dipoles, small end caps
aré added to the dipole ams in ordar to Improve malching when lsaded according to the position as explained in the
*Maasurament Conditions® paragraph. The SAR data are not alfected by this change. The overall dipola length is stil
accarding to the Standard.

Mo excessive force must ba applisd 1o the dipole arms, becauss thay might band or the soldered connections near the
feadpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
Manutactured on January 24, 2006

Cartificate No: D1900V2-54070_Oct12 FPage 4 ol 8
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DASYS5 Validation Report for Head TSL

Date: 0].10.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2: Serial: DI900V2 - SN: 5d070

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: £ = 1900 MHz;, a = 1.37 mho/in; £ = 40.6; p= 1000 kg}nf
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/NEC/ANSI CH3.19-2007)

DASYS52 Configuration:
s Probe: ES3DV1 - SN3205; ConvF(5.01, 5.01, 5.01); Calibrated: 30,12.2011:
= Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.06,2012
»  Phantom: Flat Phantom 5.0 (front): Type: QDOOOPS0AA; Seriul: 1001

o DASYS2 52.8.2(969); SEMCAD X 14.6.6(6824)

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

Reference Value = 95.678 Vim; Power Drift = 0.07 dB

Peak SAR (extrapolaed) = 17.559 mW/ig

SAR(I g) = 9.89 mW/g; SAR(10g) =522 mW/g

Maximum value of SAR (measured) = 12.2 W/kg

A1.82

0dB=122 W/kg =21.73 dB W/kg

Certificate No: D1900V2-5d070 Oect12 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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Late: UL 102012
Test Laborutory: SPEAG, Zurich, Swizerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d070

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: [ = 1900 MHz; o = 1.54 mbho/m: £, = 52.5; p = 1000 kg/m’
Phantom section: Flal Section

Measurement Standard: DASYS (IEEEIEC/ANSI C63.19-2007)

DASYS52 Configuration:
+  Probe: ES3DV3 - SN3205; ConvF(4,62, 4,62, 4.62); Calibrated: 30.12.2011;
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.06.2012
«  Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA; Serial: 1002

« DASYS52 52.8.2(969), SEMCAD X 14.6.6(6824)

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

Reference Value = 95.678 V/im: Power Drift = -0.00 dB

Peak SAR (extrapoluted) = 18.0897 mW/g

SAR(1 g) = 10.3 mW/g; SAR(10 g) =547 mW/g

Maximum valuc of SAR (measured) = 13.0 W/kg

LW -

aLES]

1

0dB=13.0W/kg=22.28 dB W/kg

Cenificate No: D1800V2-5d070_0c112 Page 7ol B
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Impedance Measurement Plot for Body TSL
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VAR, "\  CALBRATION LABORATORY M
Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China e~
Tel: +86-10-62304633-2079  Fax: +86-10-62304633-2504 "'4,,//;\\\“}“' W
E~mail: Info@emcite.com Hupz//www.emcite.com *n CNAS L0442

Client NCCT Certificate No: J13-2-3532

Object DAE4 - SN: 893

Calibration Procedure(s) TMC-OS-E-01-198
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: December 25, 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
Documenting
Process Calibrator 753 | 1971018 01-July-13 (TMC, No:JW13-049) July-14

Name Function Signature
Saoraled by: Yu Zongying SAR Test Engineer " o‘; >
Reviewed by: Qi Dianyuan SAR Project Leader PR _
Approved by: Lu Bingsong Deputy Director of the laboratory '(:'n_ W ‘?(

Issued’ December 26, 2013
This calibration certificate shall not be reproduced except in full without written approval of the labaoratoty.
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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: J13-2-3532 Page 2 of 3



GCCT Page 81 of &2

N 4  in Collsboration with
I s p e a9
M VAR, |  CALIBRATION LABORATORY
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV . full range = 1 43mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 406.166 = 0.15% (k=2) ! 406.033 £ 0.15% (k=2) | 405.072 +0.15% (k=2)
Low Range 400811+ 0.7% (k=2) | 4.02146 £ 0.7% (k=2) | 3.98338 £ 0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY system 178+ 1°¢

Certificate No: J13-2-3532 Page 3 of 3
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ANNEX G: Dipole Annual Check Result

Per KDB 450824 Dipole SAR Validation Verification, GCCT Lab has adopted 3 years calibration intervals.
On annual basis, every measurement dipole has been evaluated and is in compliance with the following
criteria:

1. There is no physical damage on the dipole;

2. System validation with specific dipole is within 10% of calibrated value;

3. Return-loss is within 20% of calibrated measurement;

4. Impedance is within 5Q of calibrated measurement.

Date: June 17, 2014

- Return-loss dB Impedance
Dipole Liquid —

Type | Target | Measured | Deviation T t Val Measured Deviati 0

Value Value % arget value Value eviation

Head -30 -30.72 2.40 51.60Q-2.8jQ | 50.5Q-3.4jQ | 1.1Q+0.6jQ
D835V2

Body -24.2 -25.27 4.42 47.10-5.2)Q | 46.90Q-3.5jQ | 0.2Q-1.7jQ

Head -25.5 -22.78 -10.67 | 52.7Q+4.7jQ | 49.9Q+2.2jQ | 2.8Q+2.5]Q
D1900V2

Body -24.4 -26.94 10.41 | 48.5Q+5.8jQ | 47.3Q+3.7jQ | 1.2Q+2.1jQ

* END OF REPORT *




