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1. INTRODUCTION

The FCC has adopted the guidelines for evaluating the environmental effects of radio frequency radiation in
ET Docket 93-62 on Aug. 6, 1996 to protect the public and workers from the potential hazards of RF
emissions due to FCC-regulated portable devices.

The safety limits used for the environmental evaluation measurements are based on the criteria published by
the American National Standards Institute (ANSI) for localized specific absorption rate (SAR) in IEEE/ANSI
C95.1-1992 Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz to 300 GHz. 1992 by the Institute of Electrical and Electronics Engineers, Inc.,
Ne York, New York 10017. The measurement procedure described in IEEE/ANSI C95.3-1992 Recommended
Practice for the Measurement of Potentially Hazardous Electromagnetic Fields - RF and Microwave is used
for guidance in measuring SAR due to the RF radiation exposure from the Equipment Under Test (EUT).
These criteria for SAR evaluation are similar to those recommended by the National Council on Radiation
Protection and Measurements (NCRP) in Biological Effects and Exposure Criteria for Radio frequency
Electromagnetic Fields,” NCRP Report No. 86 NCRP, 1986, Bethesda, MD 20814. SAR is a measure of the
rate of energy absorption due to exposure to an RF transmitting source. SAR values have been related to
threshold levels for potential biological hazards.

SAR Definition

Specific Absorption Rate (SAR) is defined as the time derivative of the incremental electromagnetic energy
(dW) absorbed by (dissipated in) an incremental mass (dm) contained in a volume element (dV) of a given
density (r). It is also defined as the rate of RF energy absorption per unit mass at a point in an absorbing
body.

SAR—d(dU)— d (dU)
- dm o dt pdv

Figure 1. SAR Mathematical Equation
SAR is expressed in units of Watts per Kilogram (W/kg)
SAR = o E*/p

Where:

o conductivity of the tissue-simulant material (S/m)

p = mass density of the tissue-simulant material (kg/m’)
E Total RMS electric field strength (V/m)

NOTE: The primary factors that control rate of energy absorption were found to be the wavelength of the
incident field in relations to the dimensions and geometry of the irradiated organism, the orientation of the
organism in relation to the polarity of field vectors, the presence of reflecting surfaces, and whether
conductive contact is made by the organism with a ground plane.

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 4 of 134
HCT-A-1507-F003 TEL: +82 31 645 6300  FAX: +82 31 645 6401

Report No.



HCT

HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with IEEE Standard 1528-2003 & IEEE
1528-2005 and the following published KDB procedures.

- FCC KDB Publication 941225 D01 3G SAR Procedures v03
- FCC KDB Publication 941225 D06 Hot Spot SAR v02

- FCC KDB Publication 941225 D05 SAR for LTE Devices v02r03

- FCC KDB Publication 248227 D01 802.11 Wi-Fi SAR v02r01

- FCC KDB Publication 447498 D01 General SAR Guidance v05r02

- FCC KDB Publication 648474 D04 Handset SAR v01r02

- FCC KDB Publication 865664 D01 SAR measurement 100 MHz to 6 GHz v01r03
- FCC KDB Publication 865664 D02 SAR Reporting v01r01

- October 2013 TCB Workshop Notes (GPRS testing criteria)

- April 2015 TCB Workshop Notes (Simultaneous transmission summation clarified)
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3. DESCRIPTION OF DEVICE

Environmental evaluation measurements of specific absorption rate (SAR) distributions in emulated human
head and body tissues exposed to radio frequency (RF) radiation from wireless portable devices for
compliance with the rules and regulations of the U.S. Federal Communications Commission (FCC).

EUT Type Mobile Phone
FCC ID: A3LSMJ110F
Model: SM-J110F

Additional Model Name:| SM-J110F/DS

Trade Name: SAMSUNG Electronics Co., Ltd.
Application Type: Certification

Hardware Version: REV1.0

Software Version : J110F.001

Wireless Technologies | GSM 850/1900, WCDMA 850, LTE 5, BT 3.0/LE, 802.11 b/g/n

GPRS/EDGE Class Multi-slot Class 12, Mode Class B

WCDMA Band 5 : UMTS Rel.99 (Voice & Data) HSDPA (Rel.7 Cat .14) ,HSUPA (Rel.6)
LTE (FDD) Band 5 ( Rel.9)
Production Unit or Identical Prototype: Prototype
Band Tx. Frequency | Equipment Reported 1g SAR (W/Kg)
(MHz) Class Head |Body-Worn| Hotspot
GSM/GPRS/
EDGE 850 824.2 - 848.8 PCE 0.80 0.89 0.65
GSM/GPRS/
EDGE 1900 1850.2 -1 909.8 PCE 0.75 0.60 0.54
Max. SAR: WCDMA 850 826.4 - 846.6 PCE 0.58 0.65 0.65
LTES 824.7 - 843 PCE 0.58 0.62 0.62
802.11b 2412 ~ 2 462 DTS 0.33 0.04 0.07
Bluetooth 2402 ~2480 DSS/DTS - 0.10* -
Simultaneous SAR per KDB 690783 D01v01r03 1.12 0.99

Date(s) of Tests:

July 10, 2015 ~ July 14, 2015

Note :

* BT Body-worn SAR value is estimated SAR value that should not be reported standalone SAR on grants of

equipment approval.

Report No.
HCT-A-1507-F003

TEL: +82 31 645 6300

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 6 of
FAX: +82 31 645 6401

134




HCT

HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015
3.1 LTE information
Item. Description
Frequency Range: Band 5: 824.7 MHz ~ 848.3 MHz
Channel Bandwidths Band 5. 1.4 MHz, 3 MHz, 5 MHz, 10 MHz
Channel Number s& Frequencies(MHz):
Band 5
1.4 MHz 3 MHz 5 MHz 10 MHz
Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz)
20407 824.7 20415 825.5 20425 826.5 20450 829.0
20525 836.5 20525 836.5 20525 836.5 20525 836.5
20643 848.3 20635 847.5 20625 846.5 20600 844.0
UE Category UE Category 4
Modulations Supported in UL QPSK, 16QAM

This model has two Tx. paths.

Description of the LTE Transmitter

One is for GSM and WCDMA and LTE. It can not transmit simultaneously.

& antenna

The other is for BT & WLAN. It can not transmit simultaneously.

For Antenna description, please find the section 12.1 for antenna information.

Data Only,

LTE voice/data requirements

LTE voice is available via VolIP.
Considering the users may install 3rd party software to enable VolP,
LTE Head SAR is also evaluated.

The EUT incorporates MPR as per 3GPP TS 36.101 sec. 6.2.3 ~6.2.5

Identify if MPR is optional or

The MPR is permanently built-in by design as a mandatory.

mandatory optional or mandatory

A-MPR is not implemented in the DUT.

See section 11.4 RF output power measurements in the SAR report.

Maximum average conducted output power(dBm) Identify
all other U.S. wireless operating modes, device exposure

configurations and frequency bands.

GSM850/ GSM1900, WCDMAS850 ,LTE 5

Head & Body SAR are required.

Maximum average conducted output power for other

Wireless mode and frequency

See section 11.4 RF output power measurements in the
SAR report.

Simultaneous Transmission
condition

This device supports simultaneous transmission. Please find the section 15.

Power reduction explanation

This device doesn't implements power reduction.

Description of the test equipment,
software, etc.

LTE SAR Testing was performed using a CMW500.
UE transmits with maximum output power during SAR testing.
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4. DESCRIPTION OF TEST EQUIPMENT

4.1 SAR MEASUREMENT SETUP

These measurements are performed using the DASY4 automated dosimetric assessment system. It is made
by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland. It consists of high precision robotics
system (Staubli), robot controller, Pentium Il computer, near-field probe, probe alignment sensor, and the
generic twin phantom containing the brain equivalent material. The robot is a six-axis industrial robot
performing precise movements to position the probe to the location (points) of maximum electromagnetic field
(EMF) (see Figure.2).

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and remote
control, is used to drive the robot motors. The PC consists of the HP Pentium IV 3.0 GHz computer with
Windows XP system and SAR Measurement Software DASY4, A/D interface card, monitor, mouse, and
keyboard. The Staubli Robot is connected to the cell controller to allow software manipulation of the robot. A
data acquisition electronic (DAE) circuit performs the signal amplification, signal multiplexing, AD-conversion,
offset measurements, mechanical surface detection, collision detection, etc. is connected to the
Electro-optical coupler (EOC). The EOC performs the conversion from the optical into digital electric signal of
the DAE and transfers data to the PC plug-in card.
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Figure 2. HCT SAR Lab. Test Measurement Set-up

The DAE4 consists 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 and control logic unit.
Transmission to the PC-card is accomplished through an optical downlink for data and status information and
an optical uplink for commands and clock lines. The mechanical probe mounting device includes two different
sensor systems for frontal and sidewise probe contacts. They are also used for mechanical surface detection
and probe collision detection. The robot uses its own controller with a built in VME-bus computer. The system
is described in detail in.
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4.2 DASY E-FIELD PROBE SYSTEM
4.2.1 ET3DV6 Probe Specification

Construction Symmetrical design with triangular core
Built-in optical fiber for surface detection System
Built-in shielding against static charges

Calibration In air from 10 MHz to 2.5 GHz
In brain and muscle simulating tissue at
Frequencies of 450 MHz, 900 MHz and
1.8 GHz (accuracy: 8 %)

Frequency 10 MHz to > 3 GHz; Linearity: + 0.2 dB
(30 MHz to 3 GHz)

Directivity + 0.2 dB in brain tissue (rotation around probe axis)
+ 0.4 dB in brain tissue (rotation normal probe axis)

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

Range Linearity: +0.2 dB

Surface + 0.2 mm repeatability in air and clear liquids
Detection over diffuse reflecting surfaces.
Dimensions Overall length: 330 mm

Tip length: 16 mm

Body diameter: 12 mm

Tip diameter: 6.8 mm

Distance from probe tip to dipole centers: 2.7 mm

Application General dissymmetry up to 3 GHz
Compliance tests of WCDMA/LTE Phones
Fast automatic scanning in arbitrary phantoms Figure 3. Photograph of the probe
and the Phantom

The SAR measurements were conducted with the dosimetric probe
ET3DV6, designed in the classical triangular configuration and
optimized for dosimetric evaluation. The probe is constructed using
the thick film technique; with printed resistive lines on ceramic
substrates. The probe is equipped with an optical multifiber line
ending at the front of the probe tip. It is connected to the EOC box
on the robot arm and provides an automatic detection of the
phantom surface. Half of the fibers are connected to a pulsed
infrared transmitter, the other half to a synchronized receiver. As
the probe approaches the surface, the reflection from the surface
produces a coupling from the transmitting to the receiving fibers.
This reflection increases first during the approach, reaches a
maximum and then decreases. If the probe is flatly touching the
surface, the coupling is zero. The distance of the coupling
maximum to the surface is independent of the surface reflectivity
and largely independent of the surface to probe angle. The DASY4
software reads the reflection during a software approach and looks
for the maximum using a 2" order fitting. The approach is stopped
at reaching the maximum.

Figure 4. ET3DV6 E-field Probe
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4.2.2 EX3DV4 Probe Specification

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

Figure 6. EX3DV4

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

Basic Broad Band Calibration in air

Conversion Factors (CF) for HSL 900 and HSL 1810
Additional CF for other liquids and frequencies upon request
10 MHz to 4 GHz; Linearity: + 0.2 dB (30 MHz to 4 GHz)

+ 0.2 dB in HSL (rotation around probe axis)
+ 0.3 dB in tissue material (rotation normal to probe axis)

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

Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.0 mm

General dosimetry up to 4 GHz
Dosimetry in strong gradient fields
Compliance tests of mobile phones

Figure 5. Photograph of the probe
and the Phantom

The SAR measurements were conducted with the dosimetric probe EX3DV4,
designed in the classical triangular configuration and optimized for dosimetric
evaluation. The probe is constructed using the thick film technique; with printed
resistive lines on ceramic substrates. The probe is equipped with an optical multitier
line ending at the front of the probe tip. It is connected to the EOC box on the robot
arm and provides an automatic detection of the phantom surface.

Half of the fibers are connected to a pulsed infrared transmitter, the other half to a
synchronized receiver. As the probe approaches the surface, the reflection from the
surface produces a coupling from the transmitting to the receiving fibers.

This reflection increases first during the approach, reaches a maximum and then
decreases. If the probe is flatly touching the surface, the coupling is zero. The
distance of the coupling maximum to the surface is independent of the surface

E-field Probe N _
reflectivity and largely independent of the surface to probe angle. The DASY4
software reads the reflection during a software approach and looks for the
maximum using a 2" order fitting. The approach is stopped at reaching the
maximum.
Report No HCT CO., LTD.
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4.3 PROBE CALIBRATION PROCESS
4.3.1 E-Probe Calibration

Each probe is calibrated according to a dosimetric assessment procedure with an accuracy better than + 10 %.
The spherical isotropy was evaluated with the proper procedure and found to be better than +0.25 dB. The
sensitivity parameters (NormX, NormY, NormZ), the diode compression parameter (DCP) and the conversion
factor (ConvF) of the probe is tested.

The free space E-field from amplified probe outputs is determined in a test chamber. This is performed in a
TEM cell for frequencies bellow 1 GHz, and in a waveguide above 1 GHz for free space. For the free space
calibration, the probe is placed in the volumetric center of the cavity and at the proper orientation with the field.
The probe is then rotated 360 degrees.

E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate simulated
brain tissue. The measured free space E-field in the medium correlates to temperature rise in a dielectric
medium. For temperature correlation calibration a RF transparent thermistor-based temperature probe is
used in conjunction with the E-field probe.

AT E?|.
SAR = C= sAaR = [El@
At p
where: where:
At = exposure time (30 seconds), o = simulated tissue conductivity,
C = heat capacity of tissue (brain or muscle), p = Tissue density (1.25 g/’ for brain tissue)

AT =temperature increase due to RF exposure.
SAR is proportional to AT/At, the initial rate of tissue
heating, before thermal diffusion takes place.

Now it's possible to quantify the electric field in the
simulated tissue by equating the thermally derived
SAR to the E-field;
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Figure 7. E-Field and Temperature Figure 8. E-Field and temperature
measurements at 900 MHz measurements at 1.8 GHz
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4.3.2 Data Extrapolation

The DASY4 software automatically executes the following procedures to calculate the field units from the
microvolt readings at the probe connector. 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 like below;

Vi =U; + U% : dzfn with v, = 'compe.nsated signal of .channel [ (i:x,y,z)
U; =input signal of channel i (i=x,y,2)
cf  =crestfactor of exciting field (DASY parameter)
dcp; = diode compression poing (DASY parameter)

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

E-field probes: with V; = compensated signal of channel i  (i=x,y,2)
v Norm; = sensor sensitivity of channel i (i=x,y,z)
E; = \/m uV/(Y/m)Z for E-field probe;s .
b ConvF = sensitivity of enhancement in solution
E; = electric field strength of channel iin V/m

The RSS value of the field components gives the total field strength (Hermetian magnitude):

Ew = EZ + E} + EJ

The primary field data are used to calculate the derived field units.

g

SAR = Et,z,t " 1000 with SAR = local specific absorption rate in W/g
P E.,; = totalfield strength in V/m
g = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm3

The power flow density is calculated assuming the excitation field to be a free space field.

2 . . .
Ppye = :7‘;’:) with Powe = equwalent.poyver density o_f a plane wave in w/cm?
E..: = total electric field strength in V/m
R N HCT CO., LTD.
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4.4 SAM Phantom

The shell corresponds to the specifications of the Specific Anthropomorphic
Mannequin (SAM) phantom defined in IEEE 1528 and IEC 62209-1. It enables the
dosimetric evaluation of left and right hand phone usage as well as body mounted
usage at the flat phantom region. A cover prevents evaporation of the liquid.
Reference markings on the phantom allow the complete setup of all predefined
phantom positions and measurement grids by teaching three points with the robot.

Figure 9. SAM Phantom

Shell Thickness 2.0 mm £ 0.2 mm (6 £ 0.2 mm at ear point)
Filling Volume about 25 L
Dimensions 810 mm x 1 000 mm x 500 mm (H x L x W)

Triple Modular Phantom consists of tree identical modules which can be installed
and removed separately without emptying the liquid. It includes three reference
points for phantom installation. Covers prevent evaporation of the liquid.
Phantom material is resistant to DGBE based tissue simulating liquids. The MFP
V5.1 will be delivered including wooden support only (non-standard SPEAG
support).

Applicable for system performance check from 700 MHz to 6 GHz (MFP V5.1C)
or 800 MHz - 6 GHz (MFP V5.1A) as well as dosimetric evaluations for
body-worn operation.

Shell Thickness 2.0 mm = 0.2 mm
Filling Volume approx. 9.2 L
Dimensions 830 mm x 500 mm (L x W) Figure 10. MFP V5.1 Triple Modular

Phantom

4.5 Device Holder for Transmitters

In combination with the SAM Phantom V 4.0, the Mounting Device (POM) enables the
rotation of the mounted transmitter in spherical coordinates whereby the rotation
points is the ear opening. The devices can be easily, accurately, and repeatable
positioned according to the FCC and CENELEC specifications. The device holder can
be locked at different phantom locations (left head, right head, flat phantom).

Note: A simulating human hand is not used due to the complex anatomical and
geometrical structure of the hand that may produced infinite number of configurations.
To produce the Worst-case condition (the hand absorbs antenna output power),

the hand is omitted during the tests. Figure 11. Device Holder
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4.6 Brain & Muscle Simulating Mixture Characterization

The brain and muscle mixtures consist of a viscous gel using hydrox-ethyl cellulose (HEC) gelling agent and
saline solution (see Table 3.1). Preservation with a bacteriacide is added and visual inspection is made to
make sure air bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper
dielectric constant (permittivity) and conductivity of the desired tissue. The mixture characterizations used for
the brain and muscle tissue simulating liquids are according to the data by C. Gabriel and G. Hartsgrove.

Ingredients Frequency (MHz)
(% by weight) 835 1900 2450 — 2 700 5200 - 5 800
Tissue Type Head Body Head Body Head Body Head Body
Water 40.45 53.06 54.9 70.17 71.88 73.2 65.52 78.66
Salt (NaCl) 1.45 0.94 0.18 0.39 0.16 0.1 0.0 0.0
Sugar 57.0 44.9 0.0 0 0.0 0.0 0.0 0.0
HEC 1.0 1.0 0.0 0 0.0 0.0 0.0 0.0
Bactericide 0.1 0.1 0.0 0 0.0 0.0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 19.97 0.0 17.24 10.67
DGBE 0.0 0.0 44.92 29.44 7.99 26.7 0.0 0.0
Diethylene glycol hexyl ether 3 ; 3 ; ; ; 17.24 10.67
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether
Table 3.1 Composition of the Tissue Equivalent Matter
Report No. 74, Seoicheon-ro 578 beon-gil, Maja:gcjnigéh,LTcDr{eon-si, Gyeonggi-do, Korea 467-811 14 of 134
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4.7 SAR TEST EQUIPMENT

Manufacturer Type / Model SIN Calib. Date | alib.Interval | Calib.Due
SPEAG SAM Phantom - N/A N/A N/A

SPEAG Triple Modular Phantom - N/A N/A N/A

Staubli Robot TX90 XLspeag F13/5R4XF1/A/01 N/A N/A N/A

Staubli CS8Cspeag-TX90 F13/5R4XF1/C/01 N/A N/A N/A

HP Pavilion t000_puffer KRJ51201TV N/A N/A N/A

SPEAG Light Alignment Sensor 273 N/A N/A N/A

Staubli Teach Pendant (Joystick) D22134001 1 N/A N/A N/A

SPEAG DAE3 446 Jan. 21, 2015 Annual Jan. 21, 2016
SPEAG DAE4 648 Apr. 28, 2015 Annual Apr. 28, 2016
SPEAG DAE4 869 Sep. 18, 2014 Annual Sep. 18, 2015
SPEAG E-Field Probe EX3DV4 3797 Nov. 19, 2014 Annual Nov. 19, 2015
SPEAG E-Field Probe EX3DV4 3967 Dec. 22, 2014 Annual Dec. 22, 2015
SPEAG E-Field Probe EX3DV4 3968 Jun. 18, 2015 Annual Jun. 18, 2016
SPEAG Dipole D835V2 441 Jan. 23, 2015 Annual Jan. 23, 2016
SPEAG Dipole D1900V2 5d032 May 20, 2015 Annual May 20, 2016
SPEAG Dipole D2450V2 743 May 19, 2015 Annual May 19, 2016
Agilent Power Meter(F) E4419B MY41291386 Oct. 27, 2014 Annual Oct. 27, 2015
Agilent Power Sensor(G) 8481 MY41090680 Oct. 27, 2014 Annual Oct. 27, 2015
SPEAG DAKS 3.5 1038 May 26, 2015 Annual May 26, 2016
HP Dual Directional Coupler 778D 16072 Oct. 27, 2014 Annual Oct. 27, 2015
Agilent Base Station E5515C GB44400269 Feb. 09, 2015 Annual Feb. 09, 2016
HP Signal Generator 8664A 3744A02069 Oct. 27, 2014 Annual Oct. 27, 2015
Agilent N9020A/ SIGNAL ANALYZER MY50510407 Mar. 23, 2015 Annual Mar. 23, 2016
HP Network Analyzer 8753ES JP39240221 Mar. 23, 2015 Annual Mar. 23, 2016
R&S Base Station CMW500 100990 Dec. 05, 2014 Annual Dec. 05, 2015
NOTE:

1. The E-field probe was calibrated by SPEAG, by the waveguide technique procedure. Dipole Verification
measurement is performed by HCT Lab. before each test. The brain/body simulating material is calibrated by
HCT using the DAKS 3.5 to determine the conductivity and permittivity
(dielectric constant) of the brain/body-equivalent material.
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5. SAR MEASUREMENT PROCEDURE

The evaluation was performed with the following procedure:

1. The SAR value at a fixed location above the ear point was measured and was used as a reference value
for assessing the power drop.

2. The SAR distribution at the exposed side of the head was measured at a distance of 3.9 mm from the
inner surface of the shell. The area covered the entire dimension of the head and the horizontal grid
spacing was 15 mm x 15 mm. Based on this data, the area of the maximum absorption was determined
by spline interpolation.

3. Around this point, a volume of 32 mm x 32 mm x 30 mm was assessed by measuring 5 x 5 x 7 points. On
this basis of this data set, the spatial peak SAR value was evaluated with the following procedure:

a. The data at the surface were extrapolated, since the center of the dipoles is 2.7 mm away from the tip
of the probe and the distance between the surface and the lowest measuring pointis 1.2 mm. The
extrapolation was based on a least square algorithm. A polynomial of the fourth order was calculated
through the points in z-axes. This polynomial was then used to evaluate the points between the surface
and the probe tip.

b. The maximum interpolated value was searched with a straight-forward algorithm. Around this
maximum the SAR values averaged over the spatial volumes (1 g or 10 g) were computed using the
3D-Spline interpolation algorithm. The 3D-spline is composed of three one-dimensional splines with the
“Not a knot” condition (in x, y, and z directions. The volume was integrated with the trapezoidal algorithm.
One thousand points (10 x 10 x 10) were interpolated to calculate the average.

c. All neighboring volumes were evaluated until no neighboring volume with a higher average value was
found.

4. The SAR value, at the same location as procedure #1, was re-measured. If the value changed by more
than 5 %, the evaluation is repeated.

, Origh ~ Y-axis

.
™ X-axis

Figure 12. SAR Measurement Point in Area Scan

First Area Scan is used to locate the approximate location(s) of the local peak SAR value(s).

The measurement grid within an Area Scan is defined by the grid extend, grid step size and grid offset. Next,
in order to determine the EM field distribution in a three-dimensional spatial extension, Zoom Scan is required.
The Zoom Scan is performed around the hightest E-field value to determine the averaged SASR-distribution
over 10g.

Area scan and zoom scan resolution setting follow KDB 865664 D01v01r03 quoted below.
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3 GHz =3 GHz
Maxinmum distance from closest measurement point S <
(geometric center of probe sensors) to phantom surface 5%1mm %52+ 0.5 mm
Maximum probe angle from probe axis to phantom surface 5 e b
: 30°x1 200%1
normal at the measurement location

Maxinmm area scan spatial resolution: AXams, AVaxa

<2GHz: =15 mm 3-4GHz. =12 mm
2-3GHz =12 mm 4-6GHz = 10 mm

When the x or y dimension of the test device, in the
measurement plane orientation. 1s smaller than the above, the
measurement resolution must be = the coresponding x or y
dimension of the test device with at least one measurement
point on the test device.

Maxinmm > .- =2 GHz: = Smm 3-4GHz = 5nm’
zoom scan spatial resolution” AxXz.e, AVzoem 2-3 GHz <5 mn’ 45 CHz <40’
3-4GHz. =4mm
uniform gnd: Azzoo(n) =5 mm 4-5GHz <3mm
5-6GHz: < 2mm
Maxioum zoom scan Azzoce(1): between 17 3-4GHz <3mm
spmrﬁol}h‘;;‘;m two points closest to =4 mm 4-5GHz: =25mm
AduEal ) FEm hantom surface - 3
surface graded ¥ 5-6GHz = 2mm
end
Azzoam(n=1): between .
subsequent points =1.5-Azz0(n-1)
Mini 3-4GHz: =28 mm
rolume R ES X =30 mm 4-5GHz: =25 mm
o $ =6 Gz >22 nm

2011 for details.

GHz. 3 GHz to 4 GHz and 4 GHz to 6 GHz.

Note: & is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard IEEE P1528-

" When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures of KDB
447498 is = 1.4 Whkg, = S mm_ = 7 mm and = 5 mm zoom scan resolution may be applied, respectively. for 2 GHz to 3
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6. DESCRIPTION OF TEST POSITION

6.1 HEAD POSITION

The device was placed in a normal operating position
with the Point A on the device, as illustrated in following
drawing, aligned with the location of the RE(ERP) on
the phantom. With the ear-piece pressed against the
head, the vertical center line of the body of the handset
was aligned with an imaginary plane consisting of the
RE, LE and M. While maintaining these alignments, the
body of the handset was gradually moved towards the
cheek until any point on the mouth-piece or keypad
contacted the cheek. This is a cheek/touch position.
For earftilt position, while maintain the device aligned
with the BM and FN lines, the device was pivot against
ERP back for 15° or until the device antenna touch the

phantom._Please refer to IEEE 1528-2003 illustration below. Figure 13. Side view of the phantom
vertical vertical
center line center line

Wp/2 .w,/ 2 th’2.

horizontal
line

horizontal
line A

acoustic
output
acoustic

B bottom of
output

bottom of hendsee

handset

Figure 14. Handset vertical and horizontal reference lines
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6.2 Body Holster/Belt Clip Configurations

Body-worn operating configurations are tested with the belt-clips and holsters attached to the device and
positioned against a flat phantom in a normal use configuration. A device with a headset output is tested with
a headset connected to the device. Body dielectric parameters are used.

Accessories for Body-worn operation configurations are divided into two categories: those that do not contain
metallic components and those that contain metallic components. When multiple accessories that do not
contain metallic components are supplied with the device, the device is tested with only the accessory that
dictates the closest spacing to the body. Then multiple accessories that contain metallic components are
tested with each accessory. If multiple accessory share an identical metallic component (i.e. the same
metallic belt-clip used with different holsters with no other metallic components) only the accessory that
dictates the closest spacing to the body is tested.

Body-worn accessories may not always be supplied or available as options for some Devices intended to be
authorized for body-worn use. In this case, a test configuration with a separation distance between the back of
the device and the flat phantom is used.

Since this EUT does not supply any body worn accessory to the end user a distance of 1.0 cm from the EUT
back surface to the liquid interface is configured for the generic test.

"See the Test SET-UP Photo"

Transmitters that are designed to operate in front of a person’s face, as in push-to-talk configurations, are
tested for SAR compliance with the front of the device positioned to face the flat phantom. For devices that
are carried next to the body such as a shoulder, waist or chest-worn transmitters, SAR compliance is tested
with the accessory(ies), Including headsets and microphones, attached to the device and positioned against a
flat phantom in a normal use configuration.

In all cases SAR measurements are performed to investigate the worst-case positioning. Worstcase
positioning is then documented and used to perform Body SAR testing.
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/. MEASUREMENT UNCERTAINTY

Error Tol Prob. Standard
Description dist. Div. G Uncertainty Veff
(x %) (£ %)

1. Measurement System
Probe Calibration 6.00 N 1 1 6.00 o
Axial Isotropy 4.70 R 1.73 0.7 1.90 o
Hemispherical Isotropy 9.60 R 1.73 0.7 3.88 o
Boundary Effects 1.00 R 1.73 1 0.58 o
Linearity 4.70 R 1.73 1 2.71 oo
System Detection Limits 1.00 R 1.73 1 0.58 o
Readout Electronics 0.30 N 1.00 1 0.30 o
Response Time 0.8 R 1.73 1 0.46 o
Integration Time 2.6 R 1.73 1 1.50 ©
RF Ambient Conditions 3.00 R 1.73 1 1.73 ©
Probe Positioner 0.40 R 1.73 1 0.23 o
Probe Positioning 2.90 R 1.73 1 1.67 o
Max SAR Eval 1.00 R 1.73 1 0.58 ©

2.Test Sample Related
Device Positioning 2.90 N 1.00 1 2.90 145
Device Holder 3.60 N 1.00 1 3.60 5
Power Drift 5.00 R 1.73 1 2.89 ©

3.Phantom and Setup
Phantom Uncertainty 4.00 R 1.73 1 2.31 o
Liquid Conductivity(target) 5.00 R 1.73 0.64 1.85 o
Liquid Conductivity(meas.) 2.50 N 1 0.64 1.60 o
Liquid Permitivity(target) 5.00 R 1.73 0.6 1.73 o
Liquid Permitivity(meas.) 2.50 N 1 0.6 1.50 o
Combind Standard Uncertainty 10.85
Coverage Factor for 95 % k=2
Expanded STD Uncertainty 21.70

Table 7.1 Uncertainty (800MHz- 2450 MHz)
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8. ANSI/ IEEE C95.1 - 1992 RF EXPOSURE LIMITS

UNCONTROLLED CONTROLLED
HUMAN EXPOSURE ENVIRONMENT ENVIRONMENT
General Population Occupational
(W/kg) or (mW/g) (W/kg) or (mW/qg)
SPATIAL PEAK SAR * 1.60 8.00
(Brain) ' '
SPATIAL AVERAGE SAR ** 0.08 0.40
(Whole Body) ' '
*k%
SPATIAL PEAK SAR 4.00 20.00

(Hands / Feet / Ankle / Wrist)

Table 8.1 Safety Limits for Partial Body Exposure
NOTES:

* The Spatial Peak value of the SAR averaged over any 1 g of tissue (defined as a tissue volume in
the shape of a cube) and over the appropriate averaging time.

** The Spatial Average value of the SAR averaged over the whole-body.

*** The Spatial Peak value of the SAR averaged over any 10 g of tissue (defined as a tissue volume
in the shape of a cube) and over the appropriate averaging time.

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no
knowledge or control of their exposure.

Controlled Environments are defined as locations where there is exposure that may be incurred by persons
who are aware of the potential for exposure, (i.e.as a result of employment or occupation).
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9. SAR SYSTEM VALIDATION

Per FCC KCB 865664 D02v01r01, SAR system validation status should be document to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system validation,
according to the procedures outlined in IEEE 1528-2003 and FCC KDB 865664 D01v01r03. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the

valid frequency range of the probe calibration point, using the system that normally operates with the probe
for routine SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement
frequencies, SAR probes and tissue dielectric parameters has been included.

S)S/QEm Probe Probe Dielectric Parameters CW Validation Modulation Validation

# — Type Ca:i’lgri?]ttion Ligel e Meas_u_re_d Measur_eq Sensitivity _Prob(_e Probe | MOD. | Duty PAR
Permittivity | Conductivity Linearity|lsotropy | Type |Factor
9 3968 [EX3DV4 | Head | 835 441 2015.6.29 41.4 0.9 PASS PASS | PASS |GMSK|PASS | N/A
9 3968 [EX3DV4 | Head | 835 441 2015.6.29 41.4 0.9 PASS PASS | PASS | N/A N/A N/A
3 3797 [EX3DV4 | Body | 835 441 2015.2.11 55.4 0.97 PASS PASS | PASS |GMSK|PASS | N/A
8 3967 [EX3DV4 | Body | 835 441 2015.2.11 55.4 0.97 PASS PASS | PASS | N/A N/A N/A
8 3967 [EX3DV4 | Body | 835 441 2015.2.11 55.4 0.97 PASS PASS | PASS |GMSK|PASS | N/A
3 3797 [EX3DV4 | Head {1900 | 5d032 | 2015.5.28 40.1 1.39 PASS PASS | PASS |GMSK|PASS | N/A
3 3797 [EX3DV4 | Body [1900 | 5d032 2015.5.29 52.4 1.51 PASS PASS | PASS |GMSK|PASS | N/A
8 3967 [EX3DV4 | Head (2450 | 743 2015.6.2 38.5 1.81 PASS PASS | PASS |OFDM| N/A |PASS
8 3967 [EX3DV4 | Body |2450| 743 2015.6.3 53.5 1.92 PASS PASS | PASS |OFDM| N/A | PASS
SAR System Validation Summary

Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table bove
represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01v01r03. SAR system were validated for modulated signals with a periodic duty cycle,
such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664
DO01v01r03.
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10.1 Tissue Verification
Freq. . .. | Liquid Temp. Target Measured | Deviation | Limit
MHZ] Date Probe | Dipole | Liquid Cl Parameters Value Value %] %]
820 er 41.578 40.55 -2.47 +5
c 0.899 0.9046 0.62 +5
er 41.50 404 -2.65 +5
835 | Jul. 10,2015 | 3968 | 441 | Head 21.4 - 0.90 0918 500 s
850 er 41.50 40.18 -3.18 +5
c 0.916 0.9338 1.94 +5
820 er 55.258 56.57 2.37 +5
c 0.969 0.9399 -3.00 +5
er 55.20 56.416 2.20 +5
835 Jul.10, 2015 | 3797 | 441 | Body 21.3 S 097 0955 155 15
850 er 55.154 56.32 211 +5
c 0.988 0.9718 -1.64 +5
820 er 55.258 54.2 -1.91 +5
c 0.969 0.9567 -1.27 +5
er 55.20 54.179 -1.85 +5
835 Jul. 132015 | 3967 | 441 | Body 21.8 - 097 0.969 0.10 15
850 er 55.154 54.16 -1.80 +5
c 0.988 0.9795 -0.86 +5
er 40.000 38.82 -2.95 +5
1850 G 1.400 1.366 -2.43 +5
er 40.000 38.685 -3.29 +5
1880 | Jul. 10,2015 | 3797 |5d032| Head 21.8 . 1.400 1409 0.6 15
er 40.0 38.68 -3.30 +5
1910 G 1.40 1.415 1.07 +5
er 53.300 55.03 3.25 +5
1850 c 1.520 15 -1.32 +5
er 53.300 54.907 3.02 +5
1880 | Jul. 10,2015 | 3797 |5d032| Body 21.8 - 1520 1554 > 24 15
er 53.30 54.9 3.00 +5
1910 = 152 | 1564 | 280 | %5
er 39.287 40.44 2.93 +5
2401 c 1.756 1.762 0.34 +5
er 39.20 40.27 2.73 +5
2450 | Jul. 14,2015 | 3967 | 743 | Head 20.2 p. 180 1822 122 +5
er 39.138 40.08 241 +5
2499 c 1.853 1.878 1.35 +5
er 52.765 53.23 0.88 +5
2401 c 1.903 1.928 1.31 +5
er 52.70 52.971 0.51 +5
2450 | Jul. 14,2015 | 3967 | 743 | Body 20.2 p. 195 1985 179 +5
er 52.638 52.89 0.48 +5
2499 c 2.019 2.049 1.49 +5
NOTE:

The Head /body simulating material is calibrated by HCT using the DAKS 3.5 to determine the conductivity
and permittivity
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10.2 System Verification

Prior to assessment, the system is verified to the + 10 % of the specifications at / 835 MHz / 1 900 MHz / 2
450 MHz by using the system Verification kit. (Graphic Plots Attached)

System Verification Results

|1 W Target 1w i
Freq. Date F(,;c/)z)e ?isplc'::)e i TAean%. #:aqragj (SSEAEFX% ) Mgis;lr:d Nog,:?glzed Deviation L['(;:]It
[MHzZ] [°C] [°C] [mWig] | [mWi/g] | [mWig] [%] [%]
835 | Jul. 10, 2015 | 3968 Head | 21.6 21.4 9.21 0.958 9.58 4.02 +10
835 | Jul. 10,2015 | 3797 | 441 | Body | 215 21.3 9.34 0.945 9.45 1.18 +10
835 | Jul. 13, 2015 | 3967 Body | 22.0 21.8 9.34 0.964 9.64 3.21 +10
1900 | Jul. 10, 2015 | 3797 Head | 22.0 21.8 41.1 4.04 40.4 -1.70 | £10
1900 | Jul. 10, 2015 | 3797 2d032 Body | 22.0 21.8 40.9 4.03 40.3 -1.47 | £10
2 450 | Jul. 14, 2015 | 3967 Head | 20.4 20.2 534 5.48 54.8 2.62 +10
2 450 | Jul. 14, 2015 | 3967 s Body | 20.4 20.2 52.1 5.30 53 1.73 +10

10.3 System Verification Procedur

SAR measurement was prior to assessment, the system is verified to the £ 10 % of the specifications at each

frequency band by using the system Verification kit. (Graphic Plots Attached)

- Cabling the system, using the Verification kit equipments.

- Generate about 100 mW Input Level from the Signal generator to the Dipole Antenna.

- Dipole Antenna was placed below the Flat phantom.

- The measured one-gram SAR at the surface of the phantom above the dipole feed-point should be within 10 %
of the target reference value.

- The results are normalized to 1 W input power.

NOTE;
SAR Verification was performed according to the FCC KDB 865664 D01v01r03.
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11. RF CONDUCTED POWER MEASUREMENT

Power measurements were performed using a base station simulator under digital average power.

The handset was placed into a simulated call using a base station simulator in a shielded chamber.

Such test signals offer a consistent means for testing SAR and are recommended for evaluation SAR
SAR measurements were taken with a fully charged battery. In order to verify that the device was tested
and maintained at full power, this was configured with the base station simulator. The SAR measurement
Software calculates a reference point at the start and end of the test to check for power drifts. If conducted
Power deviations of more then 5 % occurred, the tests were repeated.

11.1 Output Power Specifications.

This device operates using the following maximum output power specifications. SAR values were scaled to
the maximum allowed power to determine compliance per KDB publication 447498 D01v05r02.

GSM
GSM850 GSM1900
Target Power : 32.5 dBm Target Power : 29.5dBm
GPRS850 PCS1900
GPRS 1tx : 32.5 dBm / EDGE 1tx : 27.5 dBm GPRS 1tx : 29.5dBm / EDGE 1tx : 25.5 dBm
GPRS 2tx : 29.0 dBm / EDGE 2tx : 25.5 dBm GPRS 2tx : 27.0 dBm / EDGE 2tx : 24.0 dBm
GPRS 3tx : 27.0 dBm / EDGE 3tx : 23.5 dBm GPRS 3tx : 24.2 dBm / EDGE 3tx : 22.0 dBm
GPRS 4tx : 25.0 dBm / EDGE 4tx : 21.5 dBm GPRS 4tx : 22.5 dBm / EDGE 4tx : 20.0 dBm
Tune-up Tolerance : -1.5 dB/ +0.5 dB

WCDMA
WCDMAS850
3GPP RMC Rel-99 Target Power : 22.5 dBm
HSDPA 3GPP Rel.7 Target Power : 22.5 dBm
HSUPA 3GPP Rel.6 Target Power : 22.5 dBm
Tune-up Tolerance : -1.5 dB/ +0.5 dB

LTE
Mode / Band LTE Band 5
Target Power 22.5dBm
Tune-up Tolerance : -1.5 dB/ +0.5 dB
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WLAN
IEEE 802.11 (in dBm
Mode / Band ( )
802.11 a 802.11 b 802.11 g 802.11 n 802.11 ac
2.4 GHz WI-FI N/A 15 13 11 N/A
Upper Tune-up Tolerance : +0.5 dB
Bluetooth
Target power (dBm)
Bluetooth (in dBm) 8
Bluetooth LE (in dBm) 1
Upper Tune-up Tolerance : +0.5 dB
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11.2 GSM

Conducted output power measurements were performed using a base station simulator under digital average
power.

Base Station Simulator EUT
RF Connector

SAR Test for WWAN were performed with a base station simulator Agilent E5515C. Communication between
the device and the emulator was established by air link. Set base station emulator to allow DUT to radiate
maximum output power during all tests. Please refer to the below worst case SAR operation setup.

- GSM voice: Head SAR , Body worn SAR

- GPRS Multi-slots : Body SAR with GPRS/EDGE  Multi-slot Class 12 with CS 1 (GMSK)

Note;

This EUT’'S GSM, GPRS and EDGE device class is B. Per KDB 941225 D01v03, GMSK GPRS and EDGE
mode is the primary mode. CS1/MCS7 coding scheme was used in GPRS/EDGE output power
measurements and SAR Testing, as a condition where GMSK/8PSK modulation was ensured. Investigation
has shown that CS1 - CS4/ MCS5 — MCS9 settings do not have any impact on the output levels in the
GPRS/EDGE modes.

GSM Conducted output powers (Burst-Average)

Voice GPRS(GMSK) Data — CS1 EDGE Data

Band | Channel GSM GPRS GPRS GPRS GPRS EDGE EDGE EDGE EDGE
(dBm) 1TXSlot | 2TX Slot | 3TXSlot | 4 TXSlot | 1 TXSlot | 2 TX Slot | 3 TX Slot | 4 TX Slot

(dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm)

128 31.26 31.32 27.94 26.54 24.53 27.07 25.45 23.31 21.08

C;?g/l 190 31.40 31.52 28.09 26.68 24.66 26.89 25.34 22.95 20.87

251 31.41 31.53 28.14 26.66 24.66 27.38 25.78 23.69 21.53

512 29.01 29.19 26.29 24.59 22.27 25.08 23.63 21.65 19.51

(fgsol\g 661 28.98 29.09 26.16 24.53 22.17 24.89 23.39 21.61 19.62

810 28.45 28.52 25.55 23.96 21.65 24.07 22.67 20.78 18.70

GSM Conducted output powers (Frame-Average)
Voice GPRS(GMSK) Data — CS1 EDGE Data

Band | Channel GSM GPRS GPRS GPRS GPRS EDGE EDGE EDGE EDGE
(dBm) 1TXSlot [ 2TX Slot | 3TXSlot | 4TXSlot | 1 TXSlot | 2TXSlot | 3TX Slot | 4 TX Slot

(dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm)

128 22.23 22.29 21.92 22.28 21.52 18.04 19.43 19.05 18.07

%gg/l 190 22.37 22.49 22.07 22.42 21.65 17.86 19.32 18.69 17.86

251 22.38 22.50 22.12 22.40 21.65 18.35 19.76 19.43 18.52

512 19.98 20.16 20.27 20.33 19.26 16.05 17.61 17.39 16.50

(fgsol\g 661 19.95 20.06 20.14 20.27 19.16 15.86 17.37 17.35 16.61

810 19.42 19.49 19.53 19.70 18.64 15.04 16.65 16.52 15.69

Note:

Time slot average factor is as follows:

1 Tx slot = 9.03 dB, Frame-Average output power = Burst-Average output power — 9.03 dB
2 Tx slot = 6.02 dB, Frame-Average output power = Burst-Average output power — 6.02 dB
3 Tx slot = 4.26 dB, Frame-Average output power = Burst-Average output power — 4.26 dB
4 Tx slot = 3.01 dB, Frame-Average output power = Burst-Average output power — 3.01 dB
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11.3 WCDMA

Body SAR is not required for handsets with HSDPA/HSUPA capabilities when the maximum average output
of each RF channel with HSDPA active is less than ¥4 dB higher than that measured without HSDPA using
12.2 kbps RMC and the maximum SAR for 12.2 kbps RMC is < 75 % of the SAR limit. Otherwise, SAR is
Measured for HSDPA, using an FRC with H-Set 1 in Sub-test 1 and a 12.2 kbps RMC configured in Test Loop
Mode 1, using the highest body SAR configuration in 12.2 kbps RMC without HSDPA, on the maximum output
channel with the body exposure configuration that results in the highest SAR in 12.2 kbps RMC for that RF
channel.

11.3.1 Output Power Verification

Maximum output power is verified on the High, Middle and Low channels according to the general
descriptions in section 5.2 of 3 GPP TS 34.121, using the appropriate RMC or AMR with TPC(transmit power
control) set to all “1s”. Maximum output power is verified by applying the applicable versions of 3GPP TS
34.121.

Release 99 Setup Procedures used to establish the test signals
The following tests were completed according to the test requirements outlined in section 5.2 of the 3GPP

TS34.121-1 specification. The DUT supports power Class 3, which has a nominal maximum output power of
24 dBm (+1.7/-3.7)

Mode Subtest Rel99
Loopback Mode Test Mode 2
WCDMA General Settings Rel99 RMC 12.2kbps RMC
Power Control Algorithm Algorithm2
Bc/Bd 8/15

HSDPA Setup Procedures used to establish the test signhals
The following 4 Sub-tests were completed according to Release 7 procedures in section 5.2 of 3GPP
TS34.121. Asummary of these settings are illustrated below:

Mode HSDPA
Subtest 1 | 2 3 4

Loopback Mode Test Mode 1

WCDMA | Rel99 RMC 12.2kbps RMC

General | HSDPA FRC H-Set 1

Settings Power Control Algorithm 2
Algorithm
Bc 2/15 11/15 15/15 15/15
Bd 15/15 15/15 8/15 4/15
Bd (SF) 64
Bc/pd 2/15 12/15 15/8 15/4
Bhs 4/15 24/15 30/15 30/15
MPR (dB) 0 0 05 0.5
DACK 8

HSDPA DNAK 8

Specific DCQI 8

Settings Ack-Nack repetition 3
factor
CQI Feedback (Table 4ms
5.2B.4)
CQI Repetition Factor 2
(Table 5.2B.4)
Ahs=Bhs/Bc 30/15
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HSPA (HSDPA & HSUPA) Setup Procedures used to establish the test signals

The following 5 Sub-tests were completed according to Release 6 procedures in section 5.2 of 3GPP
TS34.121. A summary of these settings are illustrated below:

mode HSPA
Subtest 1 | 2 | 3 4 5
Loopback Mode Test Mode 1
Rel99 RMC 12.2 kbps RMC
HSDPA FRC H-Set 1
WCDMA HSUPA Test HSPA
Gen?ral Power Control Algorithm Algorithm 2 Algorithm 1
Settings Bc 11/15 6/15 15/15 2/15 15/15
Bd 15/15 15/15 9/15 15/15 0
Bec 209/225 12/15 30/15 2/15 5/15
Bc/Bd 11/15 6/15 15/9 2/15 15/1
Bhs 22/15 12/15 30/15 4/15 5/15
Bed 1309/225 94/75 47115 56/75 4715
CM (dB) 1 3 2 3 1
MPR (dB) 0 2 1 2 0
DACK 8 0
HSDPA DNAK 8 0
Specific DCQI 8 0
Settings Ack-Nack repetition factor 3
CQI Feedback (Table 5.2B.4) 4ams
CQI Repetition Factor 2
(Table 5.2B.4)
Ahs = Bhs/Bc 30/15
E-DPDCCH 6 8 8 5 7
DHARQ 0 0 0 0 0
AG Index 20 12 15 17 21
HSUPA ETFCI (from 34.121 Table 75 67 92 71 81
Specific C.11.1.3)
Settings | Associated Max UL Data Rate 2421 174.9 482.8 205.8 308.9
kbps
Reference E-TFCls 5 5 2 5 1
Reference E-TFCI 11 11 11 11 67
Reference E-TFCI PO 4 4 4 4 18
Reference E-TFCI 67 67 92 67 67
Reference E-TFCI PO 18 18 18 18 18
Reference E-TFCI 71 71 71 71 71
Reference E-TFCI PO 23 23 23 23 23
Reference E-TFCI 75 75 75 75 75
Reference E-TFCI PO 26 26 26 26 26
Reference E-TFCI 81 81 81 81 81
Reference E-TFCI PO 27 27 27 27 27
Maximum Channelization 2xSF2 SF4
Codes
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11.3.2 Head SAR Measurements

SAR for head exposure configurations is measured using the 12.2 kbps RMC with TPC bits configured to all
“1s”. SAR in AMR configurations is not required when the maximum average output of each RF

channel for 12.2 kbps AMR is less than % dB higher than that measured in 12.2 kbps RMC. Otherwise,
SAR is measured on the maximum output channel in 12.2 AMR with a 3.4 kbps SRB (signaling radio
bearer using the exposure configuration that results in the highest SAR for that RF channel in 12.2 RMC.

11.3.3 Body SAR Measurement

SAR for body exposure configurations is measured using the 12.2 kbps RMC with the TPC bits all “1s”.
KDB 941225 D01 SAR test for 3G devices:

Body SAR is also measured for HSPA when the maximum average output of each RF channel with HSPA
active is at least %2 dB higher than that measured without HSPA using 12.2 kbps RMC or the maximum SAR
for 12.2 kbps RMC is above 75% of the SAR limit. Body SAR for HSPA is measured with E-DCH Sub-test 5,
using H-Set 1 and QPSK for FRC and a 12.2 kbps RMC configured in Test Loop Mode 1 with power control
algorithm 2.

WCDMAS850
3GPP 3GPP 34.121
WCDMA Band V [dBm]
Release Mode
Ve Subtest UL 4132 UL 4183 UL 4233
DL 4357 DL 4408 DL 4458
99 WCDMA 12.2 kbps RMC 22.55 22.54 22.64
99 WCDMA 12.2 kbps AMR 21.62 21.63 21.75
7 Subtest 1 21.75 22.48 22.55
7 Subtest 2 22.20 22.22 22.31
HSDPA
7 Subtest 3 20.81 20.83 20.94
7 Subtest 4 20.86 20.88 20.98
6 Subtest 1 21.83 21.81 21.91
6 Subtest 2 19.42 19.45 19.56
6 HSUPA Subtest 3 21.76 21.77 21.89
6 Subtest 4 19.57 19.61 19.71
6 Subtest 5 21.18 21.64 21.60
WCDMA Average Conducted output powers
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114 LTE

SAR testing was performed according to the FCC KDB 941225 D05v02r03 publication.

This DUT is developed base on MPR. The MPR is mandatory.

The device will not operate with any other MPR setting than that stated in the table as indicated.

SAR Testing was performed using a CMW500. UE transmits with Maximum output power during SAR testing.
A-MPR has been disabled for all SAR tests by setting NS=01 on the R&S CMW500.

-LTE Band 5

MPR

Max.Average Power (dBm) Allowed | MPR

Bandwidt | Modulatio RB RB

h n Size | Offset | 20407 | 20525 | 20643 Per | [dB]
824.7 836.5 848.3 3GPP
MHz MHz MHz [dB]
1 0 22.11 22.33 22.15 0 0
1 3 22.12 22.33 22.19 0 0
1 5 22.14 22.32 22.15 0 0
QPSK 3 0 22.2 223 22.18 0 0
3 1 22.23 22.36 22.19 0 0
3 3 22.18 22.33 22.16 0 0
6 0 20.18 20.33 20.34 0-1 1
1.4 MHz 1 0 21690 | 21.93 | 21.49 0-1 1
1 3 21.65 21.91 21.48 0-1 1
1 5 21.71 21.93 21.54 0-1 1
16QAM 3 0 21.35 2151 21,57 0-1 1
3 1 21.33 21.47 21.62 0-1 1
3 3 21.33 21.46 21.56 0-1 1
6 0 19.51 19.44 19.66 0-2 2
MPR

Max.Average Power (dBm) Al 4 | MPR
Bandwidt | Modulatio | RB | RB owe

h n Size | Offset | 20415 | 20525 | 20635 Per | [dB]
825.5 836.5 847.5 3GPP
MHz MHz MHz [dB]
1 0 22.19 22.23 22.22 0 0
1 7 22.21 22.20 22.17 0 0
1 14 22.24 22.20 22.19 0 0
QPSK 8 0 20.13 20.29 20.23 0-1 1
8 3 20.16 20.30 20.26 0-1 1
8 7 20.18 20.26 20.27 0-1 1
15 0 20.05 20.29 20.26 0-1 1
3 MHz
1 0 21.80 21.58 21.43 0-1 1
1 7 21.85 21.52 21.41 0-1 1
1 14 21.89 21.55 21.36 0-1 1
16QAM 8 0 19.51 19.5 19.51 0-2 2
8 3 19.50 19.57 19.54 0-2 2
8 7 19.51 19.56 19.49 0-2 2
15 0 19.30 19.38 19.40 0-2 2
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REB Max.Average Power (dBm) All}/cl)l\DNFfad MPR
Bandwidth | Modulation | RB Size Offset 20475 20525 20625 Per 3GPP [dB]
826.5 MHz | 836.5 MHz | 846.5 MHz [dB]
1 0 22.15 22.20 22.23 0 0
1 12 22.21 22.18 22.21 0 0
1 24 22.19 22.21 22.16 0 0
QPSK 12 0 20.10 20.31 20.27 0-1 1
12 6 20.14 20.25 20.25 0-1 1
12 11 20.12 20.26 20.23 0-1 1
5 MHz 25 0 20.08 20.26 20.20 0-1 1
1 0 21.38 21.71 21.59 0-1 1
1 12 21.42 21.76 21.59 0-1 1
1 24 21.47 21.70 21.59 0-1 1
16QAM 12 0 19.33 19.54 19.36 0-2 2
12 6 19.34 19.55 19.33 0-2 2
12 11 19.37 19.53 19.33 0-2 2
25 0 19.23 19.42 19.29 0-2 2
Max.Average Power (dBm) MPR MPR
Bandwidth | Modulation | RB Size OﬁsBet — P’;':%"éidp [dB]
836.5 MHz [dB]
1 0 2231 0 0
1 24 22.35 0 0
1 49 22.37 0 0
QPSK 25 0 20.23 0-1 1
25 12 20.22 0-1 1
25 24 20.25 0-1 1
10 MHz 50 0 20.25 0-1 1
1 0 21.86 0-1 1
1 24 21.88 0-1 1
1 49 21.90 0-1 1
16QAM 25 0 19.37 0-2 2
25 12 19.42 0-2 2
25 24 19.41 0-2 2
50 0 19.36 0-2 2

Note: LTE Band 5 at 10 MHz Bandwidth does not support three non-overlapping channels. Per KDB 941225
DO05v02r03, when a device supports overlapping channel assignment in a channel bandwidth configuration,
the mid channel of the group of overlapping channels should be selected for testing.
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11.5 WiFi
11.5.1 SAR Testing for 802.11 Transmitters

General Device Setup

Normal Network operating configurations are not suitable for measuring the SAR of 802.11 transmitters.
Unpredictable fluctuations in network traffic and antenna diversity conditions can introduce undesirable
variations in SAR results. The SAR for these devices should be measured using chipset based test mode
software to ensure the results are consistent and reliable.

Chipset based test mode software is hardware dependent and generally varies among manufacturers. The
device operating parameters established in test mode for SAR measurements must be identical to those
programmed in production units, including output power levels, amplifier gain settings and other RF
performance tuning parameters.

A periodic duty factor is required for current generation SAR systems to measure SAR. When 802.11 frame
gaps are accounted for in the transmission, a maximum transmission duty factor of 92 — 96% is typically
achievable in most test mode configurations. A minimum transmission duty factor 85 % is required to avoid
certain hardware and device implementation issues related to wide rage SAR scaling. The reported SAR is
scaled to 100% transmission duty factor to determine compliance at the maximum tune-up tolerance limit.

Initial Test Position Procedure

For exposure conditions with multiple test positions, such as handset operating next to the ear, devices with
hotspot mode or UMPC mini-tablet, procedures for initial position can be applied. Using the transmission
mode determined by the DSSS procedure or initial test configuration, area scans are measured for all
positions in an exposure condition. The test position with the highest extrapolated (peak) SAR is used as the
initial test position. When reported SAR for the initial test position is < 0.4 W/kg, no additional testing for the
remaining test positions is required. Otherwise, SAR is evaluated at the subsequent highest peak SAR
positions until the reported SAR resultis < 0.8 W/kg or all test positions are measured.

2.4 GHz SAR Test Requirements

SAR is measured for 2.4 GHz 802.11b DSSS using either the fixed test position or, when applicable, the initial
test position procedure. SAR test reduction is determined according to the following:

1) When the reported SAR of the highest measured maximum output power channel for the exposure
configuration is < 0.8 W/kg, no further SAR testing is required for 802.11b DSSS is that exposure
configuration.

2) When the reported SAR is > 0.8 W/kg, SAR is required for that position using the next highest
measured output power channel. When any reported SAR is > 1.2 W/kg, SAR is required for the third
channel; i.e., all channels require testing.

2.4 GHz 802.11 g/n OFDM are additionally evaluated for SAR if the highest reported SAR for 802.11b,
adjusted by the ratio of the OFDM to DSSS specified maximum output power, is > 1.2 W/kg. When SAR is
required for OFDM modes in 2.4 GHz band, the Initial Test Configuration Procedures should be followed.
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OFDM Transmission Mode and SAR Test Channel Selection

For the 2.4 GHz, when the same maximum output power was specified for multiple OFDM transmission mode
configurations in a frequency band or aggregated bands, SAR is measured using the configuration with the
largest channel bandwidth, lowest order modulation and lowest data rate. When the maximum output power
of a channel is the same for equivalent OFDM configurations; for example, 802.11a, 802.11n and 802.11 ac
or 802.11 g and 802.11 n with the same channel and 802.11 ac or 802.11g then 802.11n, is used for SAR
measurement. When the maximum output power are the same for multiple test channels, either according to
the default or additional power measurement requirements, SAR is measured using the channel closest to the
middle of the frequency band or aggregated band. When there are multiple channels with the same maximum
output power, SAR is measured using the higher number channel.

Initial Test configuration procedure

For OFDM, 2.4 GHZ, an initial test configuration is determined for each frequency band and aggregated band,
according to the transmission mode with the highest maximum output power specified for SAR measurements.
When the same maximum output power is specified for multiple OFDM transmission mode configurations in a
frequency band or aggregated band, SAR is measured using the configuration(s) with the largest channel
bandwidth, lowest order modulation, and lowest data rate. If the average RF output powers of the highest
identical transmission modes are within 0.25 dB of each other, mid channel of the transmission mode with
highest average RF output power is the initial test channel. Otherwise, the channel of the transmission mode
with the highest average RF output conducted power will be the initial test configuration.

When the reported SAR is < 0.8 W/kg, no additional measurements on other test channels are required.
Otherwise, SAR is evaluated using the subsequent highest average RF output channel until the reported SAR
result is 1.2 W/kg or all channels are measured. When there are multiple untested channels having the same
subsequent highest average RF output power, the channel with higher frequency from the lowest 802.11
mode is considered for SAR measurements.

Subsequent Test configuration Procedures

For OFDM configurations in each frequency band and aggregated band, SAR is evaluated for initial test
configuration using the fixed test position or the initial test position procedure. When the highest reported SAR
(for the initial test configuration), adjusted by the ratio of the specified maximum output power of the
subsequent test configuration to initial test configuration, is < 1.2 W/kg, no additional SAR test for the
subsequent test configurations are required.
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IEEE 802.11 Average RF Power
Freq. 802.11b (2.4 GHz) Conducted Power
Mode Channel

[MHz] [dBm]
2412 1 15.20

802.11b 2437 6 15.10
2462 11 14.50
2412 1 13.40

802.11g 2437 6 13.00
2462 11 13.40
2412 1 11.50

802.11n 2437 6 11.40
2462 11 11.50

Justification for test configurations for WLAN per KDB Publication 248227 D01v02r01:

= Power measurements were performed for the transmission mode configuration with the highest

maximum output power specified for production units.

= For transmission mode with the same maximum output power specification, powers were measured for

the largest channel bandwidth, lowest order modulation and lowest data rate.

= For transmission modes with identical maximum specified output power, channel bandwidth, modulation

and data rates, power measurements were required for all identical configurations.

= For each transmission mode configuration, powers were measured for the highest and lowest channels;
and at the mid-band channel(s) when there were at least 3 channels supported. For configurations with

multiple mid-band channels, due to an even number of channels, both channels were measured.

Test Configuration

EUT Spectrum Analyzer
Coax Cable
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11.6 SAR Test Exclusions Applied

11.6.1 WCDMA

Per FCC KDB 941225 D01V03, 12.2 kbps RMC is the primary mode and HSPA (HSUPA/HSDPA with RMC) is
the secondary mode.

Per KDB 941225 D01v03, The SAR test exclusion is applied to the secondary mode by the following
equation.

Secondary Max tune — up (mW)

Adjusted SAR = Highest R ted SAR < 1.2W/kg.
Juste ighest reporte i Primary Max tune tune — up(mW) /ke

Based on the highest Reported SAR, the secondary mode is not required.
[0.647 * (200/200)] = 0.647 W/kg < 1.2 W/kg

And the maximum output power and tune-up tolerance in secondary mode is < 0.25 dB higher than the
primary mode.
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116.2BT&BTLE

Per FCC KDB 447498 D01v05r02, The SAR exclusion threshold for distance < 50mm is defined by the

following equation:

Max Power of Channel(mW)

Test Separation Distance (mm)

* [Frequency(GHz) < 3.0

Frequency Maximum Separation
Mode Allowed Power Distance < 3.0
[MHZ] [mW] [mm]
Bluetooth 2480 7 15 0.73
Bluetooth LE 2 480 1 15 0.10

Based on the maximum conducted power of Bluetooth and antenna to use separation distance, Bluetooth
SAR was not required [(7/15)*V2.480] = 0.73 < 3.0.

Based on the maximum conducted power of Bluetooth LE and antenna to use separation distance, Bluetooth
LE SAR was not required [(1/15)*\2.480] = 0.10 < 3.0.

This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission
analysis is required. Per FCC KDB 447498 DO01v05r02 IV.C.1iii, simultaneous transmission SAR test
exclusion may be applied when the sum of the 1-g SAR for all the simultaneous transmitting antennas in a
specific a physical test configuration is < 1.6W/kg. When standalone SAR is not required to be measured per
FCC KDB 447498 D01v05r02 4.3.22, the following equation must be used to estimate the standalone 1-g
SAR for simultaneous transmission assessment involving that transmitter.

Estimated SAR = Jf(GHZ) " (Max Power of channel mW).

7.5 Min Seperation Distance
Frequency Maximum Separation Distance Estimated SAR
. Mode Allowed Power (Body) (Body)
[MHZ] [mW] [mm] [Wikg]
Bluetooth 2480 7 15 0.10
Bluetooth LE 2480 1 15 0.01

Note :

1) Held-to ear configurations are not applicable to Bluetooth and Bluetooth LE operations and therefore were
not considered for simultaneous transmission. The Estimated SAR results were determined according to FCC
KDB447498 D01v05r02.

2) The frequency of Bluetooth and Bluetooth LE using for estimated SAR was selected highest channel of
Bluetooth LE for highest estimated SAR.
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12. SAR Test configuration & Antenna Information

Mode Rear Front Left Right Bottom Top
GSM/GPRS 850 Yes Yes Yes Yes Yes No
GSM/GPRS 1900 Yes Yes Yes Yes Yes No
WCDMA 850 Yes Yes Yes Yes Yes No
LTE Band 5 Yes Yes Yes Yes Yes No
2.4 GHz WLAN Yes Yes Yes No No Yes

Note; All test configurations are based on front view.

12.1 Antenna and Device Information

» Placement of each antenna , : .
GPS ANTENNA R

LTE TOD 850)

- :
PO L e

BT/WIFI ANTENNA f '

|

[ /R ' : ¥
| | I
+ | |
Ll i , |

Front View | n

1 | I
| | |
| | I
| | |
| | |
' : : MAIN AN TENNA
\ |
I : ! (GSMBS0/1900
[ | |
I | | WCUMA 850
[ | |
| | |
| 1
'

-

rc-o

W A e e -

X The further information of the device antennas can be found in [SM-J110F]_Ant_distance_150624 file.
Particular EUT edges were not required to be evaluated for Wireless Router SAR if the edges were > 25 mm from the
transmitting antenna according to FCC KDB 941225D06v01 on page 2. The distance between the transmit antennas and
the edges of the device are included in the filing. The overall dimensions of this device are > 9 X 5 cm. The overall
diagonal dimension of the device is < 160 mm and the diagonal display is < 150 mm.
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13.1-1 Measurement Results (GSM850 Head SAR)
Frequency Vode Tisger (cdoizj)cted P[c;\r/;/f?f Battery ITDhar_]t_om Sl\ﬁeRasu\;\(/e/d ?:caling Scaltil(iil /SAR ’Fillot
MHz Ch. Up Limit| Power (dB) osition (mW/g) actor (mW/g) 0.
836.6 | 190 33.0 | 31.40 |-0.010 | Standard | Left Ear 0.550 1.445 0.795 1
836.6 | 190 33.0 | 31.40 |-0.012 | Standard | Left Tilt 0.295 1.445 0.426 -
GSM850
836.6 | 190 33.0 | 31.40 |-0.041 | Standard | Right Ear| 0.482 1.445 0.697 -
836.6 | 190 33.0 | 31.40 | 0.055 | Standard | Right Tilt 0.280 1.445 0.405 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.1-2 Measurement Results (GSM1900 Head SAR)
Frequency ode TEr?(\ier gjoi;?cted PI(D)\rI;/f(ter e Phantom SMeasure/d Scaling | Scaled /SAR Plot
MHz ch. Up Limit| Power (dB) Position AR(MW/g) Factor (mW/g) No.
1 880.0| 661 30.0 | 28.98 | 0.11 | Standard | Left Ear 0.278 1.265 0.352 -
1 880.0| 661 30.0 | 28.98 | 0.14 | Standard | Left Tilt 0.227 1.265 0.287 -
GSM1900 -
1 880.0| 661 30.0 | 28.98 | 0.15 | Standard | Right Ear| 0.596 1.265 0.754 2
1 880.0| 661 30.0 | 28.98 | -0.06 | Standard | Right Tilt 0.215 1.265 0.272 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.1-3 Measurement Results (WCDMAS850 Head SAR)
Frequency ode Tzrc]):ier (CC:)I:;T,)cted Pgmtter S F;har_ntpm SI\AeRasu\;\cla/d S'.:caling Scalevc\i/ /SAR Elot
MHz Ch. Up Limit| Power (dB) osition (mw/g) actor (mW/g) o.
836.6 | 4183 23.0 | 22.54 | -0.150 | Standard | Left Ear 0.522 1.112 0.580 3
836.6 | 4183 | \wcpmA | 23.0 | 22.54 | 0.036 | Standard | Left Tilt 0.288 1.112 0.320 -
836.6 | 4183 850 23.0 | 22.54 | 0.167 | Standard | Right Ear| 0.463 1.112 0.515 -
836.6 | 4183 23.0 | 22.54 | 0.074 | Standard | Right Tilt | 0.269 1.112 0.299 -
ANSI/ IEEE C95.1 - 1992 Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
HCT CO., LTD.
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13.1-4 Measurement Results (LTE Band 5 10MHz Head SAR)

Frequency

Power (dBm)

Power Measured :
: Phantom RB RB Scaling [Scaled SAR| Plot
MHz Ch. Made Tqui]ri-ilth ngy\gl:d Ié%f; Battery Position Size | Offset (n?\'/v/?g) Factor | (mWI/g) No
836.5| 20525 23.0 |22.37|0.002 |Standard| Left Ear 1 49 0.504 1.156 | 0.583 4
836.5| 20525 22.0 |20.25| 0.045 |Standard| Left Ear | 25 24 0.316 1.496 | 0.473 -
836.5| 20525 23.0 |22.37|-0.128 |Standard| Left Tilt 1 49 0.265 1.156 | 0.306 -
836.5| 20525 OPSK 22.0 |20.25]| 0.033 |Standard| Left Tilt 25 24 0.164 1.496 | 0.245 -
836.5| 20525 23.0 |22.37 (-0.072 |Standard| Right Ear | 1 49 0.427 1.156 | 0.494 -
836.5| 20525 22.0 |20.25 | 0.043 [Standard| Right Ear | 25 24 0.262 1.496 | 0.392 -
836.5| 20525 23.0 |22.37 | 0.039 [Standard| Right Tilt 1 49 0.255 1.156 | 0.295 -
836.5| 20525 22.0 |20.25|0.092 |Standard| Right Tilt [ 25 24 0.154 1.496 | 0.230 -
ANSI/ IEEE C95.1 1992 — Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.1-5 Measurement Results (DTS Head SAR)
Frequency Power (dBm) Power | povtom | pata | DU Pi?izAaR Measured | Scaling Scaling | Scaled | .
Mode |Tune-Up|Conducted| Drift Position Rate Cycle Scan SAR Factor Factor SAR No.
MHz | Ch. Limit | Power | (dB) (%) Wikg) (mWI/g) | (Power) |(Duty Cycle)| (mW/g)
155 | 15.2 Left Ear |1Mbps| 100 | 0.234 ‘ -
802.11| 155 | 15.2 Left Tilt {1Mbps| 100 | 0.172 ‘ -
2412 | 1 ! -
b 155 | 15.2 |-0.19 |Right Ear|1Mbps| 100 | 0.528 0.306 1.072 0.328 | 5
155 | 15.2 Right Tilt | 1Mbps| 100 | 0.231 ‘ -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
HCT CO., LTD.
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13.2-1 Measurement Results (GSM850 Hotspot SAR)

Frequency Power (dBm) Power . .
. . . Separation | Measured Scaling Scaled Plot
Mode  |Tune-Up|Conducted| Drift |Configuration| “pistance [SAR(mWI/g)| Factor |SARMWI/g)| No.
MHz Ch. Limit Power (dB)
836.6 | 190 27.5 | 26.68 | 0.08 Rear 1.0cm 0.539 1.208 0.651 6
836.6 | 190 275 | 26.68 | -0.04 Front 1.0cm 0.433 1.208 0.523 -
836.6 | 190 [GPRS 3Tx| 27.5 | 26.68 | 0.00 Left 1.0cm 0.302 1.208 0.365 -
836.6 | 190 27.5 | 26.68 | 0.02 Right 1.0cm 0.236 1.208 0.285 -
836.6 | 190 275 | 26.68 | 0.05 Bottom 1.0cm 0.085 1.208 0.103 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.2-2 Measurement Results (GSM1900 Hotspot SAR)
Frequency Power (dBm) Power ) )
. . . Separation | Measured Scaling Scaled Plot
Mode Tune-Up |Conducted|  Drift | Configuration| “pistance |SAR(MWIg)| Factor |SAR(mWIg)| No.
MHz Ch. Limit Power (dB)
1 880.0| 661 24.7 | 2453 | 0.07 Rear 1.0cm 0.392 1.040 0.408 -
1 880.0| 661 247 (2453 | 0.11 Front 1.0cm 0.520 1.040 0.541 7
1 880.0| 661 G;.FF\:(S 24.7 2453 | 0.04 Left 1.0cm 0.054 1.040 0.056 -
1 880.0| 661 24.7 | 2453 | -0.06 Right 1.0cm 0.249 1.040 0.259 -
1880.0| 661 24.7 (2453 | 0.12 Bottom 1.0cm 0.144 1.040 0.150 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg (mW/q)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.2-3 Measurement Results (WCDMAS850 Hotspot SAR)
Frequency Power (dBm) Power ) )
. ) . Separation| Measured Scaling Scaled Plot
Mode [ Tune-Up [Conducted| Drift | Configuration [“pistance |SAR(MWI/g)| Factor |SAR(mMWIg)| No.
MHz Ch. Limit Power (dB)
836.6 (4183 23.0 [22.54| 0.06 Rear 1.0cm 0.582 1.112 0.647 8
836.6 (4183 23.0 (2254 -0.02 Front 1.0cm 0.467 1.112 0.519 -
836.6 [4183| VSOMA | 230 [22.54] -0.04 Left |10cm| 0201 | 1112 | 0324 | -
836.6 | 4183 23.0 |22.54| -0.02 Right 1.0cm 0.232 1.112 0.258 -
836.6 ({4183 23.0 (2254 | 0.02 Bottom 1.0cm 0.075 1.112 0.083 -
ANSI/ IEEE C95.1 - 1992 Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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13.2-4 Measurement Results (LTE Band 5 10MHz Hotspot SAR)

- R e ) . RB RB | Separation Measured Scaling Scaled Plot
MHz | ch. [leee ULUITi%it ang\?vcet?d 51"&} Configuration | gjze | offset | Distance (rﬁ\?ﬁg) Factor (rﬁ@?g) No.
836.5| 20525 23.0 | 22.37| -0.03 Rear 1 |49 | 1.0cm | 0534 [1.156| 0.617 | 9
836.5| 20525 22.0 | 20.25]| -0.01 Rear 25 | 24 | 1.0cm | 0.343 |1.496| 0513 | -
836.5| 20525 23.0 | 22.37| -0.01 Front 1 |49 | 1.0cm | 0.429 [1.156| 0.496 | -
836.5| 20525 22.0 | 20.25| -0.01 Front 25 | 24 | 1.0cm | 0.276 |1.496]| 0.413 | -
836.5| 20525 23.0 | 22.37| -0.03 Left 1|49 | 10cm | 0.276 |1.156( 0.319 | -
836.5| 20525 QPSK 22.0 | 20.25| -0.01 Left 25 24 | 1.0cm | 0.182 |1.496( 0.272 | -
836.5| 20525 23.0 | 22.37| -0.01 Right 1|49 | 1.0cm | 0.247 |1.156( 0.286 | -
836.5| 20525 22.0 | 20.25| -0.01 Right 25 | 24 | 1.0cm | 0.164 |1.496( 0.245 | -
836.5| 20525 23.0 | 22.37| -0.01 | Bottom 1 |49 | 1.0cm | 0.074 [1.156| 0.086 | -
836.5| 20525 22.0 | 20.25| 0.07 Bottom 25 | 24 | 1.0cm | 0.045 |1.496]| 0.067 | -

ANSI/ IEEE C95.1 1992 — Safety Limit Body
Spatial Peak 1.6 W/kg (mW/q)
Uncontrolled Exposure/ General Population Averaged over 1 gram

13.2-5 Measurement Results (WLAN Hotspot SAR)

Peak SAR i
N power (@Bm) ) power Separation Duty eoaf Area Measured Scalin SF(;acltlgg Scaled Plot
Mode TlLJJne' Conducted| Drift [Configuration Diz e e e SAR Facto? outy | SAR | 'No
MHz | Ch. Lirr?it Power (dB) (%) Wikg) (mwi/g) Cycle) (mW/qg)

155 15.2 ! Rear |1.0cm | 100 | 0.0560 | 0.039 [1.072| 1.0 [0.042| -
802.11p|155| 15.2 | 0.13 | Front | 1.0cm | 100 | 0.0575 | 0.041 [1.072| 1.0 |0.044 | 10

2412| 1 1Mb
( PS)| 155 15.2 | 0.11 Left 1.0cm | 100 0.0870 0.061 (1.072| 1.0 |[0.065]| 11
ANSI/ IEEE C95.1 - 1992 Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
R N HCT CO., LTD.
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13.3-1 Measurement Results (DTS Body-worn SAR)
Hizeriey Power (dBm) | poyer .| Duty Peak SAR Measured ' Scaling | Scaled
Mode |Tune-jci qucted Drift | Configuration Sgi% ?;?]t(':gn Cycle chrea SAR ?:(;ilt'g? Factor SAR Ellgt
MHz |Ch. LLiJrTEit Power | (dB) (%) (\Af/ig) (mW/g) (Duty Cycle) | (mwig)|
802.11b 15.5| 15.2 - Rear 1.0cm | 100 | 0.0560 [ 0.039 | 1.072 1.0 0.042 | -
2412 | 1 .
(IMbPS) 1551 152 | 0.13 | Front | 1.0cm | 100 | 0.0575 | 0.041 | 1.072| 1.0 |0.044 |10
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg (mWw/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.3-2 Measurement Results (Body-worn SAR)
Frequency Power (dBm) | power | Measured - Scaled
: ) . Separation Scaling Plot
1 Drift ! SAR SAR
. ch. Mode Tqui]ren ilEJp C(I)Dﬂg\;lvcéfd (dr||3) Configuration Distance | (\yiey | Factor | (i | No.
824.2 | 128 GSM850 33.0 | 31.26 | -0.01 Rear 1.0cm | 0.589 |[1.493 | 0.879
836.6 | 190 GSM850 33.0 | 31.40 | 0.01 Rear 1.0cm | 0.604 |[1.445 | 0.873
848.8 251 GSM850 33.0 | 3141 | 0.03 Rear 1.0cm | 0.614 | 1.442 | 0.885 12
836.6 | 190 GSM850 33.0 | 31.40 | 0.05 Front 1.0cm | 0.489 | 1.445 | 0.707
1880.0| 661 GSM1900 30.0 | 28.98 | -0.03 Rear 1.0cm | 0.378 |[1.265 | 0.478
1880.0| 661 GSM1900 30.0 | 28.98 | 0.18 Front 1.0cm | 0.471 [1.265| 0.596 | 13
836.6 | 4183 | WCDMA 850 | 23.0 | 22.54 | 0.06 Rear 1.0cm | 0582 |1.112 | 0.647
836.6 | 4183 | WCDMA 850 | 23.0 | 22.54 | -0.02 Front 1.0cm | 0467 |1.112 | 0.519
Rear
836.5 |[20525 LTES 23.0 | 22.37 | -0.03 (1RB, 490ffset) 1.0cm | 0.534 | 1.156 | 0.617
Rear
836.5 |20525 LTES 22.0 | 20.25 | -0.01 (25RB, 24 offset) 1.0cm | 0.343 | 1.496 | 0.513
Front
836.5 |20525 LTES 23.0 | 22.37 | -0.01 (1RB, 49 offset) 1.0cm | 0.429 | 1.156 | 0.496
Front
836.5 | 20525 LTES 22.0 |1 20.25 | -0.01 (25RB, 24 offset) 1.0cm | 0.276 | 1.496 | 0.413
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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13.3 SAR Test Notes

General Notes:

1.

The test data reported are the worst-case SAR values according to test procedures specified in IEEE
1528-2003, FCC KDB Procedure.

Batteries are fully charged at the beginning of the SAR measurements. A standard battery was used
for all SAR measurements.

Liquid tissue depth was at least 15.0 cm for all frequencies.

The manufacturer has confirmed that the device(s) tested have the same physical, mechanical and
thermal characteristics and are within operational tolerances expected for production units.

SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
447498 DO1v05r02.

Device was tested using a fixed spacing for body-worn accessory testing. A separation distance of 10
mm was considered because the manufacturer has determined that there will be body-worn
accessories available in the marketplace for users to support this separation distance.

Per FCC KDB 648474 D04v01r02, SAR was evaluated without a headset connected to the device.
Since the standalone reported SAR was < 1.2 W/kg, no additional SAR evaluation using a headset
cable were required.

Per FCC KDB 865664 D01v01r03, variability SAR tests were not performed since the measured SAR
results for all frequency bands were less than 0.8 W/kg. Please see Section 14 for variability analysis
information.

GSM/GPRS Test Notes:

1.
2.

3.

This EUT’S GSM and GPRS device class is B.

Body-Worn accessory testing is typically associated with voice operations. Therefore, GSM voice
was evaluated for body-worn SAR.

Justification for reduced test configurations per KDB 941225 DO01v03: The source-based
time-averaged output power was evaluated for all multi-slot operations. The multi-slot configuration
with the highest frame averaged output power was evaluated for SAR.

Per FCC KDB 447498 D01v05r02, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is < 0.8 W/kg then testing at the other
channels is not required for such test configuration(s). 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.

Justification for reduced test configurations per KDB Publication 941225 D01v03 and October 2013
TCB Workshop Notes: The source-based frame-averaged output power was evaluated for all
GPRS/EDGE slot configurations. The configuration with the highest target frame averaged output
power was evaluated for hotspot SAR. When the maximum frame-averaged powers are equivalent
across two or more slots (within 0.25 dB), the configuration with the most number of time slots was
tested.
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UMTS Notes:

1. The 12.2 kbps RMC mode is the primary mode.

2. UMTS mode in Body SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB 941225
D01v03. HSPA SAR was not required since the average output power of the HSPA subtests was
not more than 0.25 dB higher than the RMC level and Adjusted SAR value was less than 1.2
Wi/kg.

3. Per FCC KDB 447498 D01v05r02, if the reported (scaled) SAR measured at the middle channel
or highest output power channel for each test configuration is < 0.8 W/kg then testing at the
other channels is not required for such test configuration(s). When the maximum output power
variation across the channel highest output power channel was used.

4. UMTS SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB publication 941225
D01v03. HSPA SAR was not required since the average output power of the HSPA subtests was
not more than 0.25 dB higher than the RMC level and SAR was less than 1.2 W/kg.

LTE Notes:

1. LTE Considerations: LTE test configurations are determined according to SAR Evaluation
Consideration for LTE Devices in FCC KDB 941225 D05v02r03.

2. According to FCC KDB 941225 D05v02r01.:
When the reported SAR is < 0.8 W/kg, testing of the 100%RB allocation and required test channels
is not required. Otherwise, SAR is required for the remaining required test channels using the 1RB,
50%RB and 100%RB allocation with highest output power for that channel.
Only one channel, and as reported SAR values for 1RB allocation and 50%RB allocation were less
than 1.45W/Kg only the highest power RB offset for each allocation was required.

3. MPR is permanently implemented for this device by the manufacturer. The specific manufacturer
target MPR is indicated alongside the SAR results. MPR is enabled for this device, according to
target MPR is indicated alongside the SAR results.

4. A-MPR was dialed for all SAR tests by setting NS=01 on the base station simulator.

5. Pre-installed VOIP applications are considered.

6. SAR test reduction is applied using the following criteria:

7. Start with the largest channel bandwidth and measure SAR for QPSK with 1 RB, and 50% RB
allocation, using the RB offset and required test channel combination with the highest maximum
output power among RB offsets at the upper edge, middle and lower edge of each required test
channel.

When the reported SAR is >0.8 W/kg, testing for other Channels is performed at the highest output
power level for 1RB, and 50% RB configuration for that channel.
Testing for 100% RB configuration is performed at the highest output power level for 100% RB
configuration across the Low, Mid and High Channel when the highest reported SAR for 1 RB and 50%
RB are >0.8 W/kg, Testing for the remaining required channels is not needed because the reported
SAR for 100% RB Allocation <1.45 W/kg.
Testing for 16-QAM modulation is not required because the reported SAR for QPSK is <1.45 W/kg
and its output power is not more than 0.5 dB higher than that a QPSK.
Testing for the other channel bandwidths is not required because the reported SAR for the highest
channel bandwidth is <1.45 W/kg and its
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WLAN Notes:

1.

Justification for test configurations for WLAN per KDB Publication 248227 D01 for 2.4 GHz WiFi
single transmission chain operations, the highest measured maximum output power channel for
DSSS was selected for SAR measurement. SAR for OFDM modes (2.4 GHz 802.11 g/n) was not
required due to the maximum allowed powers and the highest reported DSSS SAR.

When the maximum reported 1g averaged SAR is < 0.8 W/kg, SAR testing on additional channels
was not required. Otherwise, SAR for the next highest output power channel was required until the
reported SAR result was < 1.20 W/kg or all test channels were measured.

The device was configured to transmit continuously at the required data rated, channel bandwidth
and signal modulation, using the highest transmission duty factor supported by the test mode tools.
The reported SAR was scaled to the 100% transmission duty factor to determine compliance.
Procedures used to measure the duty factor are identical to that in the associated WLAN test reports.
According to KDB 248227 DO01v02 Sec. 5.2 2.4GHz SAR procedures, for 802.11b DSSS SAR
measurement of this device, SAR test procedures was applied to fixed exposure test position.
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14. SAR Measurement Variability and Uncertainty

In accordance with published RF Exposure KDB procedure 865664 D01v01r03 SAR measurement 100 MHz
to 6 GHz. These additional measurements are repeated after the completion of all measurements requiring
the same head or body tissue-equivalent medium in a frequency band. The test device should be returned to
ambient conditions (normal room temperature) with the battery fully charged before it is re-mounted on the
device holder for the repeated measurement(s) to minimize any unexpected variations in the repeated results.

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg for 1g
SAR or < 2.0 W/kg for 10g SAR ; steps 2) through 4) do not apply.

2) When the original highest measured 1g SAR is = 0.80 W/kg or 10g SAR = 2.0W/kg, repeat that
measurement once.

3) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and first
repeated measurements is > 1.20 or when the original or repeated measurement is = 1.45 W/kg for 1g SAR or
= 3.625 W/kg for 10g SAR  (~ 10% from the 1-g SAR limit).

4) Perform a third repeated measurement only if the original, first or second repeated measurement is 21.5
Wi/kg for 1g SAR or =23.75W/kg for 10g SAR and the ratio of largest to smallest SAR for the original, first
and second repeated measurements is > 1.20.
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15. SAR Summation Scenario

According to FCC KDB 447498 D01v05r02, transmitters are considered to be transmitting simultaneously
when there is overlapping transmission, with the exception of transmissions during network hand-offs with
maximum hand-off duration less than 30 seconds. Possible transmission paths for the EUT are shown below
paths and are mode in same rectangle to indicate communication modes which share the same path. Modes
which share the same transmission path cannot transmit simultaneously with one another.

Path 1 Path 2
|- - - - T T === === ==71 |- - - T T T =T 77
I GSM/GPRS I I |
I UMTS | | BT/WiFi |
| LTE | | [

-_—e— - - - o O - o e e e e e e = ol -_—e - - e e e e e e =w ol

Simultaneous transmission paths

This device contains multiple transmitters that may operate simultaneously, and therefore requires a
simultaneous transmission analysis according to FCC KDB 447498 D01v05r02.

Applicable Combination Head Body-Worn Hotspot
GSM Voice + 2.4 GHz WiFi Yes Yes N/A
GSM Voice + 2.4 GHz Bluetooth N/A Yes N/A
GPRS + 2.4 GHz WiFi N/A N/A Yes
UMTS + 2.4 GHz WiFi Yes Yes Yes
UMTS + 2.4 GHz Bluetooth N/A Yes N/A
LTE+ 2.4 GHz WiFi Yes Yes Yes
LTE+ 2.4 GHz Bluetooth N/A Yes N/A

1. 2.4 GHz WLAN and 2.4 GHz Bluetooth share antenna path and cannot transmit simultaneously

2. All licensed modes share the same antenna path and cannot transmit simultaneously.

3. UMTS +WLAN scenario also represents the UMTS Voice/DATA + WLAN hotspot scenario.

4. Per the manufacturer, GPRS does not support VOIP service.

5. Per the manufacturer, WiFi Direct is not expected to be used in conjunction with a held-to-ear or body-worn
accessory voice call. Therefore, there are no simultaneous transmission scenarios involving WiFi direct
beyond that listed in the above table.

6. This device does not support VOLTE.

~

. LTE is considered pre-installed VOIP applications.
. The highest reported SAR for each exposure condition is used for SAR summation purpose.

[e¢]
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15.1 Simultaneous Transmission Summation for Head

Simultaneous Transmission Summation with 2.4 GHz WIFI

2.4 GHz WIFI Scaled
Scaled SAR > 1-g SAR
Band SAR

(W/kg) (Wikg) (Wikg)

GSM 850 0.795 0.328 1.123

GSM 1900 0.754 0.328 1.082

UMTS 850 0.580 0.328 0.908

LTE Band 5 0.583 0.328 0.911
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15.2 Simultaneous Transmission Summation for Body-Worn

Simultaneous Transmission Summation with Wifi (1.5 cm)

. Scaled SAR 2.4 GHZ;\/AEI Scaled S 1-g SAR
(W/kg) (W/kg) (W/kg)
GSM 850 <0.885 <0.044 <0.929
GSM 1900 <0.596 <0.044 <0.64
UMTS 850 <0.647 <0.044 <0.691
LTE Band 5 <0.617 <0.044 <0.661

Simultaneous Transmission Summation with Bluetooth (1.5 cm)

Scaled SAR 2.4 GHz gzgstlmated S 1-g SAR
Band
(Wkg) (W/kg) (W/kg)
GSM 850 <0.885 0.10 <0.985
GSM 1900 <0.596 0.10 <0.696
UMTS 850 <0.647 0.10 <0.747
LTE Band 5 <0.617 0.10 <0.717

Note:
1. For SAR summation for body-worn back side at 15mm, the SAR values at 10 mm for some transmission
mode were used since the 10mm test distance was more conservative. “<” denotes that the 10mm SAR

values were used for summation purposes.
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15.3 Simultaneous Transmission Summation for Hotspot

Simultaneous Transmission Summation with 2.4 GHz WIFI (1.0 cm)

Scaled SAR 2.4 GHzg/'\IAIFI:I Scaled S 1-g SAR
Band
(Wikg) (Wikg) (Wikg)
GPRS 850 0.651 0.065 0.716
GPRS 1900 0.541 0.065 0.606
UMTS 850 0.647 0.065 0.712
LTE Band 5 0.617 0.065 0.682

15.4 Simultaneous Transmission Conclusion

The above numerical summed SAR results for all the worst-case simultaneous transmission conditions were
below the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous transmission

cases will not exceed the SAR limit. And therefore no measured volumetric simultaneous SAR summation is
required per FCC KDB Publication 447498 D01v05r02.
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16. CONCLUSION

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the ANSI/
IEEE C95.1 1992.

These measurements are taken to simulate the RF effects exposure under worst-case conditions. Precise
laboratory measures were taken to assure repeatability of the tests.
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Attachment 1. — SAR Test Plots
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Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 214 C

Ambient Temperature: 216 C

Test Date: Jul. 10, 2015

Plot No.: 1

DUT: SM-J110F; Type: Bar

Communication System: GSM 850; Frequency: 836.6 MHz; Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.919 mho/m; ¢, = 40.4; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

Probe: EX3DV4 - SN3968; ConvF(9.6, 9.6, 9.6); Calibrated: 2015-06-18
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: 835/900 Phantom; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

GSM850 Left Touch 190ch/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.627 mW/g

GSM850 Left Touch 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.31 V/m; Power Drift =-0.010 dB

Peak SAR (extrapolated) = 0.676 W/kg

SAR(1 g) = 0.550 mW/g; SAR(10 g) = 0.417 mW/g

Maximum value of SAR (measured) = 0.618 mW/g

dB
0.000

-1.89

-3.78

-h.68

-F.h7

-9.46

0 dB = 0.618mW/g
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Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 21.8C

Ambient Temperature:  22.0 C

Test Date: Jul. 10, 2015

Plot No.: 2

DUT: SM-J110F; Type: Bar

Communication System: UID 0, GSM 1900 (0); Frequency: 1880 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; o = 1.397 S/m; ¢, = 38.727; p = 1000 kg/m®
Phantom section: Right Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(7.58, 7.58, 7.58); Calibrated: 2014-11-19;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2014-09-18

Phantom: SAM with CRP v5.0_R

Measurement SW: DASY52, Version 52.8 (8);

GSM1900 Head Right Touch 661ch/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.816 W/kg

GSM1900 Head Right Touch 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 6.138 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.953 W/kg

SAR(1 g) =0.596 W/kg; SAR(10 g) = 0.361 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.788 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =0.816 W/kg = —0.88 dBW/kg

HCT CO,, LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 56 of 134
HCT-A-1507-E003 TEL: +82 31 6456300 FAX: +82 31 645 6401

Report No.



HCT

HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 216 C

Ambient Temperature: 218 C

Test Date: Jul. 10, 2015

Plot No.: 3

DUT: SM-J110F; Type: Bar

Communication System: WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.919 mho/m; ¢, = 40.4; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

Probe: EX3DV4 - SN3968; ConvF(9.6, 9.6, 9.6); Calibrated: 2015-06-18
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: 835/900 Phantom; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

WCDMAS850 Left Touch 4183ch/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.600 mW/g

WCDMAS850 Left Touch 4183ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 5.03 V/m; Power Drift = -0.150 dB

Peak SAR (extrapolated) = 0.642 W/kg

SAR(1 g) = 0.522 mW/g; SAR(10 g) = 0.394 mW/g

Maximum value of SAR (measured) = 0.590 mW/g

dB
0.000

-1.93

-3.85

-h.78

-F.70

-9.63

0 dB = 0.590mW/g

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 57 of 134
HCT-A-1507-F003 TEL: +82 31 645 6300  FAX: +82 31 645 6401

Report No.



HCT

HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 216 C

Ambient Temperature: 218 C

Test Date: Jul. 10, 2015

Plot No.: 4

DUT: SM-J110F; Type: Bar

Communication System: LTE Band 5; Frequency: 836.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.5 MHz; o = 0.919 mho/m; ¢, = 40.4; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

Probe: EX3DV4 - SN3968; ConvF(9.6, 9.6, 9.6); Calibrated: 2015-06-18
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: 835/900 Phantom; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

LTE Band 5 Left Touch 10MHz 1RB 490ffset 20525/Area Scan (61x101x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 0.577 mW/g

LTE Band 5 Left Touch 10MHz 1RB 49offset 20525/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 5.04 V/m; Power Drift = 0.002 dB

Peak SAR (extrapolated) = 0.626 W/kg

SAR(1 g) = 0.504 mW/g; SAR(10 g) = 0.380 mW/g

Maximum value of SAR (measured) = 0.570 mW/g

dB
0.000

-1.92
-3.83
-h.7h
-7.6b

-9.58

0 dB = 0.570mW/g
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Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 202 C

Ambient Temperature:  20.4 C

Test Date: Jul. 14, 2015

Plot No.: 5

DUT: SM-J110F; Type: Bar

Communication System: UID 0, 2450MHz FCC (0); Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2412 MHz; 0 = 1.777 S/m; €, = 40.392; p = 1000 kg/m®
Phantom section: Right Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(7.16, 7.16, 7.16); Calibrated: 2014-12-22;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2015-04-28

Phantom: SAM with CRP v5.0_F

Measurement SW: DASY52, Version 52.8 (8);

802.11b Head Right Touch 1Mbps 1ch/Area Scan (71x121x1): Interpolated grid: dx=1.200 mm, dy=1.200
mm

Maximum value of SAR (interpolated) = 0.528 W/kg

802.11b Head Right Touch 1Mbps 1ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 7.264 V/m; Power Drift = -0.19 dB

Peak SAR (extrapolated) = 0.643 W/kg

SAR(1 g) = 0.306 W/kg; SAR(10 g) = 0.159 W/kg (SAR corrected for target medium).

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

dB

0
-10.00
-20.00
-30.00

-40.00

-h0.00

0 dB = 0.528 W/kg = -2.77 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 21.8C
Ambient Temperature:  22.0 C

Test Date: Jul. 13, 2015
Plot No.: 6

DUT: SM-J110F; Type: Bar

Communication System: UID 0, GSM850 GPRS 3TX (0); Frequency: 836.6 MHz;Duty Cycle: 1:2.77013
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.97 S/m; €, = 54.179; p = 1000 kg/m®
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.55, 9.55, 9.55); Calibrated: 2014-12-22;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2015-04-28

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

GSM850 Body Rear Side GPRS 3Tx 190ch/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Maximum value of SAR (interpolated) = 0.618 W/kg

GSM850 Body Rear Side GPRS 3Tx 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 22.12 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.691 W/kg

SAR(1 g) =0.539 W/kg; SAR(10 g) = 0.404 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.625 W/kg

GSM850 Body Rear Side GPRS 3Tx 190ch/Zoom Scan (5x5x7)/Cube 1. Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 22.12 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.695 W/kg

SAR(1 g) = 0.414 W/kg; SAR(10 g) = 0.279 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.543 W/kg

-4.40

-8.81

-13.21

-17.62

-22.02

0 dB =0.618 W/kg = -2.09 dBW/kg
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FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 220°C

Ambient Temperature:  21.8 C

Test Date: Jul. 10, 2015

Plot No.: 7

DUT: SM-J110F; Type: Bar

Communication System: UID 0, GSM 1900 3TX (0); Frequency: 1880 MHz;Duty Cycle: 1:2.77013
Medium parameters used: f = 1880 MHz; o = 1.539 S/m; ¢, = 54.929; p = 1000 kg/m®
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(7.23, 7.23, 7.23); Calibrated: 2014-11-19;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2014-09-18

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

GSM1900 Body Front GPRS 3Tx 661ch/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm Maximum value of SAR (interpolated) = 0.549 W/kg

GSM1900 Body Front GPRS 3Tx 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 7.395 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.816 W/kg

SAR(1 g) =0.520 W/kg; SAR(10 g) = 0.327 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.553 W/kg

-5.00

-10.00

-14.99

-19.99

-24.99

0 dB =0.549 W/kg = -2.61 dBW/kg
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HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 213 °C

Ambient Temperature:  21.5 C

Test Date: Jul. 10, 2015

Plot No.: 8

DUT: SM-J110F; Type: Bar

Communication System: UID 0, WCDMAS850 (0); Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.957 S/m; €, = 56.392; p = 1000 kg/m?®
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(9.15, 9.15, 9.15); Calibrated: 2014-11-19;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2014-09-18

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

WCDMAS850 Body Rear 4183ch/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.600 W/kg

WCDMAS850 Body Rear 4183ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 22.14 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.727 W/kg

SAR(1 g) =0.582 W/kg; SAR(10 g) = 0.431 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.602 W/kg

S5

-4.67

-9.34

-14.02

-18.69

-23.36
0 dB = 0.600 W/kg = —2.22 dBW/kg
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HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 21.8C

Ambient Temperature:  22.0 C

Test Date: Jul. 13, 2015

Plot No.: 9

DUT: SM-J110F; Type: Bar

Communication System: UID 0, LTE Band 5 (0); Frequency: 836.5 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.5 MHz; o = 0.97 S/m; €, = 54.179; p = 1000 kg/m®
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.55, 9.55, 9.55); Calibrated: 2014-12-22;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2015-04-28

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

LTE Band 5 Body Rear QPSK 10MHz 1RB 49offset 20525ch/Area Scan (61x101x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Maximum value of SAR (interpolated) = 0.622 W/kg

LTE Band 5 Body Rear QPSK 10MHz 1RB 49offset 20525ch/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 22.29 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.682 W/kg

SAR(1 g) =0.534 W/kg; SAR(10 g) = 0.403 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.616 W/kg

SM-J110F/LTE Band 5 Body Rear QPSK 10MHz 1RB 49offset 20525ch/Zoom Scan (5x5x7)/Cube 1:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 22.29 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.659 W/kg

SAR(1 g) =0.422 W/kg; SAR(10 g) = 0.281 W/kg (SAR corrected for target medium)

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

dB
0

-4.32

-8.65

-12.97

-17.29

-21.62

0 dB = 0.622 W/kg = -2.06 dBW/kg
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HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 202 C

Ambient Temperature:  20.4 C

Test Date: Jul. 14, 2015

Plot No.: 10

DUT: SM-J110F; Type: Bar

Communication System: UID 0, 2450MHz FCC (0); Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2412 MHz; o = 1.936 S/m; €, = 53.189; p = 1000 kg/m®
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(7.1, 7.1, 7.1); Calibrated: 2014-12-22;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2015-04-28

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

802.11b Body Front 1ch 1Mbps/Area Scan (71x121x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.0575 W/kg

802.11b Body Front 1ch 1Mbps/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 3.795 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.0730 W/kg

SAR(1 g) =0.041 W/kg; SAR(10 g) = 0.023 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.0564 W/kg

dB
0

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB = 0.0575 W/kg = -12.40 dBW/kg
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FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 202 C

Ambient Temperature:  20.4 C

Test Date: Jul. 14, 2015

Plot No.: 11

DUT: SM-J110F; Type: Bar

Communication System: UID 0, 2450MHz FCC (0); Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2412 MHz; o = 1.936 S/m; €, = 53.189; p = 1000 kg/m®
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(7.1, 7.1, 7.1); Calibrated: 2014-12-22;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2015-04-28

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

802.11b Body Left 1ch 1Mbps/Area Scan (61x121x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.0870 W/kg

802.11b Body Left 1ch 1Mbps/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 5.808 V/m; Power Drift =0.11 dB

Peak SAR (extrapolated) = 0.111 W/kg

SAR(1 g) =0.061 W/kg; SAR(10 g) = 0.034 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.0864 W/kg

=

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =0.0870 W/kg = -10.61 dBW/kg
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HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 220°C
Ambient Temperature:  21.8 C

Test Date: Jul. 13, 2015
Plot No.: 12

DUT: SM-J110F; Type: Bar

Communication System: UID 0, GSM 850 (0); Frequency: 848.8 MHz;Duty Cycle: 1:8.30042
Medium parameters used (interpolated): f = 848.8 MHz; 0 = 0.979 S/m; €, = 54.158; p = 1000 kg/m?®
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.55, 9.55, 9.55); Calibrated: 2014-12-22;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2015-04-28

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

GSM850 Body Worn Voice Rear 251ch/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Maximum value of SAR (interpolated) = 0.699 W/kg

GSM850 Body Worn Voice Rear 251ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 23.98 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.787 W/kg

SAR(1 g) =0.614 W/kg; SAR(10 g) = 0.462 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.710 W/kg

GSM850 Body Worn Voice Rear 251ch/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 23.98 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.836 W/kg

SAR(1 g) =0.483 W/kg; SAR(10 g) = 0.314 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.631 W/kg

-4.4¢

-8.85

-13.27

-17.70

-22.12

0 dB = 0.699 W/kg = —1.55 dBW/kg
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FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 220°C

Ambient Temperature:  21.8 C

Test Date: Jul. 10, 2015

Plot No.: 13

DUT: SM-J110F; Type: Bar

Communication System: UID 0, GSM 1900 (0); Frequency: 1880 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; o = 1.539 S/m; ¢, = 54.929; p = 1000 kg/m®
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(7.23, 7.23, 7.23); Calibrated: 2014-11-19;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2014-09-18

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

GSM1900 Body Worn Front 661ch/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.507 W/kg

GSM1900 Body Worn Front 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 7.204 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.724 W/kg

SAR(1 g) =0.471 W/kg; SAR(10 g) = 0.296 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.507 W/kg

-5.91

-11.82

-17.73

-23.64

-29.55

0 dB = 0.507 W/kg = -2.95 dBW/kg
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FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

Attachment 2. — Dipole Verification Plots
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HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

B Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 214 T
Test Date: Jul. 10, 2015

DUT: Dipole 835 MHz; Type: D835V2

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; o = 0.918 mho/m; €, = 40.4; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3968; ConvF(9.6, 9.6, 9.6); Calibrated: 2015-06-18
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: 835/900 Phantom; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

Verification 835 MHz Head/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.03 mW/g

Verification 835 MHz Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.8 V/m; Power Drift = -0.031 dB

Peak SAR (extrapolated) = 1.38 W/kg

SAR(1 g) = 0.958 mW/g; SAR(10 g) = 0.632 mW/g

Maximum value of SAR (measured) = 1.04 mW/g

dB
0.000

-2.12

-4.24

-b.36

-8.48

-10.6

0 dB =1.04mW/g
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HCT

HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 213 T
Test Date: Jul. 10, 2015

DUT: Dipole 835 MHz D835V2; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; 0 = 0.955 S/m; ¢, = 56.416; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(9.15, 9.15, 9.15); Calibrated: 2014-11-19;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2014-09-18

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

835MHz Verification /Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.02 W/kg

835MHz Verification /Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 32.47 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 1.28 W/kg

SAR(1 g) = 0.945 W/kg; SAR(10 g) = 0.682 W/kg

Maximum value of SAR (measured) = 1.01 W/kg

-10.00

-20.00
-30.00
-40.00
-50.00
0dB=1.02W/kg = 0.07 dBW/kg
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FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 218 C
Test Date: Jul. 13, 2015

DUT: Dipole 835 MHz D835V2; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; 0 = 0.969 S/m; ¢, = 54.179; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.55, 9.55, 9.55); Calibrated: 2014-12-22;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2015-04-28

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

835MHz Verification/Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.04 W/kg

835MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 32.53 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 1.44 W/kg

SAR(1 g) = 0.964 W/kg; SAR(10 g) = 0.633 W/kg

Maximum value of SAR (measured) = 1.04 W/kg

-6.91

-13.82

-20.73

-27.63

-34.54
0dB=1.04 W/kg = 0.17 dBW/kg
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HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

B V\erification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 218 C

Test Date: Jul. 10, 2015

DUT: Dipole 1900 MHz D1900V2; Type: D1900V2

Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.409 S/m; ¢, = 38.685; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(7.33, 7.33, 7.33); Calibrated: 2014-11-19;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2014-09-18

Phantom: SAM with CRP v5.0_Front_20120517

Measurement SW: DASY52, Version 52.8 (8);

1900MHz Head Verification/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 4.71 W/kg

1900MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 52.89 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 8.04 W/kg

SAR(1 g) = 4.04 W/kg; SAR(10 g) = 2.03 W/kg

Maximum value of SAR (measured) = 4.48 W/kg

-h.86

-11.72
-17.57
-23.43
-29.29
0dB=4.71 W/kg = 6.73 dBW/kg
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FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

B Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 218 C
Test Date: Jul. 10, 2015

DUT: Dipole 1900 MHz D1900V2; Type: D1900V2

Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.554 S/m; ¢, = 54.907; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(7.23, 7.23, 7.23); Calibrated: 2014-11-19;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2014-09-18

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

1900MHz Verification /Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 4.56 W/kg

1900MHz Verification /Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 50.87 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 7.60 W/kg

SAR(1 g) = 4.03 W/kg; SAR(10 g) = 2.05 W/kg

Maximum value of SAR (measured) = 4.54 W/kg

-6.20

-12.40
-18.61
-24.81
-31.M
0 dB = 4.56 W/kg = 6.59 dBW/kg
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FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

B Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.2 °C

Test Date: Jul. 14, 2015

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2

Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.822 S/m; ¢, = 40.27; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(7.16, 7.16, 7.16); Calibrated: 2014-12-22;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2015-04-28

Phantom: SAM with CRP v5.0_F

Measurement SW: DASY52, Version 52.8 (8);

Verification/2450MHz Head/Area Scan (71x71x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 8.61 W/kg

Verification/2450MHz Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 69.16 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 11.9 W/kg

SAR(1 g) =5.48 W/kg; SAR(10 g) = 2.51 W/kg

Maximum value of SAR (measured) = 8.55 W/kg

-h.74

-11.49

-17.23

-22.97

-28.72
0 dB =8.61 W/kg = 9.35 dBW/kg
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HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

B Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.2 °C

Test Date: Jul. 14, 2015

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2

Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.985 S/m; ¢, = 52.971; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(7.1, 7.1, 7.1); Calibrated: 2014-12-22;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2015-04-28

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

2450MHz Body Verification/Area Scan (81x81x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 6.19 W/kg

2450MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 54.47 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 10.5 W/kg

SAR(1 g) = 5.3 W/kg; SAR(10 g) = 2.54 W/kg

Maximum value of SAR (measured) = 7.13 W/kg

-f.23

-14.45

-21.68

-28.91

-36.14
0dB=6.19 W/kg = 7.91 dBW/kg
R N HCT CO., LTD.
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FCC ID: A3LSMJ110F Issue Date:

Jul. 15, 2015

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 41, D004 Zurich, Switzeriand

Accrodited by the Swiss Accreditation Service (SAS) Accreditation No: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muftilateral Agreemaont for the recognition of calibration centificates

Cabeation date:

This cslmtion conificate & the bty fo | starvinrds, which realze the physical unis of maasuremants (S1),
The measwemerts and the intias wan cond probabiity are given on the following pages wnd are part of ihe Cerfcate
Al colit harve bean cond:  1ha cosed Whorasory faclity: environment temparature (22 £ 3)°C and humidity < 70%

Caltwation Equipment usod (METE criical for castration)

Primary Standards 0 Cal Date (Certificate No. ) Schaduies Caltration
Power meter E44 156 GB41203574 03.Apr-14 (No. 217-01811) Apr-15
Power sensor E44124 MY4 1400087 03-Apr-14 (No. 217-01811) Apr15
Reh 3 0B Attenuator SN 55054 {3c) 03-Apr-14 (No. 217-01815) Ape-15
|_Reference 20 4B Atenuator SN: 85277 (20x) 03-Apr-14 (No. 217-01015) Apr-18
Heference 30 4B Atlenuator | SN: 55129 [305) 03-Agr-14 {No. 217-01620) _ Age-15
Reference Probe ES30V2 SN 3013 30-Dec-13 (No. £53-3013_Dec13} Doc-14
DAE4 SN 660 13-Dec-13 [No. DAEA-860_Dectd) Dec-14
Stardlards L) Check Date (n house) Sehaculed Check
_RF generator HP BS4EC US3642U01700 4-Aug-28 {in house check Apr-13) n house chack: Apr-16
Network Analyzer HP 5753 US37380585 15-001-01 (i house check Oct. 14) I house chack: Oc-15
Name Function
Agproved by

Thas cafibration certficate shall not De reproducad Bxcep! In full withoul written saproval of the laborasory

Certificate No: EX3-3787_Nov14 Page 1of 11
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HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

Calibration Laboratory of §  Schweizerischer Kaiibrierdienst

Schmid & Partner c Service sulsse d'étalonnago
Engineering AG Servizio svizzero di tarstura

Zoughausstrasse 43, 8004 Zurich, Switzerand S Swiss Calibrution Service

Accredited by the Swiss Accrodtation Service (SAS) Accreditation No.: SCS 108

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

Multflatoral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating lquid

NORMx.y.z sensitivity in free space

ConvF sansitivity in TSL/ NORMx,y.z

pce diode comprassion point

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

A B CD modulation dependent linearization parameters

Polarization ¢ o rotation eround probe axis

Polanzation § 9 rotation around an axis that i In the plane normal {0 probe axis (at measurement center),

l.e., § =0 is normal to probe axis
Connector Angle Iformation used in DASY system to align probe sensar X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

o NORMy,y,z: Assessed for E-figld polarization § = 0 {f < 900 MHz in TEM-cell. { > 1800 MHz: R22 waveguide).
NORMx,y.z are only intermediate values, i.e,, the uncertainties of NORMx.y,z does not affect the E*-field
unceriainty inside TSL (see below ConvF)

o NORM(x.y.z = NORMx.y,z * frequency_response (ses Frequency Response Chart), This inearization is
Implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

e DCPy,y.z: DCP ate numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty requirad). DCP does nol depend on frequency nor media.

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

o Axyz Bxyz Cxy.z Dxy.z VRxy.z A, B, C, D are numerical lineanzation parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on fraquancy nof
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters. Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on powsr
measurements for { > 800 MHz, The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given These parameters are
used in DASY4 software (o improve probe accuracy close to the boundary. The sensitivity in TSL coresponds
to NORMx.y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
CanvF is used In DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz

e Sphericat isotropy (30 deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna,

« Sansor Offset. The sensor offset corresponds 1o the offsel 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

unoertainty required).
Centificate No: EX3-3767_Nov14 Page 2 of 11
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EX30DV4 - SN-3797 November 19, 2014

Probe EX3DV4

SN:3797

Manufactured:  April 5, 2011
Calibrated: November 19, 2014

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

EXIDVA4- SN.3T9Y November 19, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
Norm (uVAVIm)')" 0.63 0.58 0.57 +10.1%
DCP (mV)® 979 1 973 | 954

Modulation Calibration Parameters

v

uio Communication System Name A B8 [ (4] VR Unc
d8_ | dBVuv @8 | mv (k=2)
0 ow x| o0 0.0 1.0 | 000 | 1544 | #30%
1Y 0.0 00 | 10 | 1687 |
F 0.0 00 | 10 |74 |

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

* The uncertanties of NoemX.Y,Z 00 not atfect the E”-feld uncenairty inside TSL (see Pages 5 and 6)
" Numerical ineanzation parameter: uncaramty not required

¥ Uncertanty is detenmined using the max. deviation from linear response applying rectangular distribution and i expressed for the square of the
Faid volue
Carficate No: EX3-3797_Nov14 Page 4 of 11
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FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

EX30V4- SN:3Ta7 November 18, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) %' ca(”sau:)m" ConvF X | ConvFY | ConvF2 | Alpha® m)u (ku;%
150 52.3 0.76 11,03 11.03 11.03 0.00 100 | £133%
835 415 0.90 922 9.22 9.22 0.51 078 | +120%
200 415 0.87 8.96 8.96 896 0.66 068 | £120%
1750 40.1 1.37 .1 7.71 7.7 0.64 063 | £120%
1900 40.0 1.40 758 7.58 7.58 0.46 074 | 2120%
1950 40.0 1.40 7.33 7.33 7.33 0.45 076 | £120%
2300 395 167 7.23 7.23 7.23 0.52 069 | £120%
2450 39.2 1.80 6.86 6.86 6.86 0.51 070 | 2120%
2600 39.0 1.96 6.70 6.70 6.70 0.43 079 | 2120%
5200 36.0 4.66 4,86 4.88 4.88 0.35 180 | £131%
5300 359 4.76 471 4.7 47 0.35 180 | #131%
5500 356 496 4.62 462 462 0.40 180 | £131%
5600 355 5.07 450 450 4.50 0.40 1.80 | £131%
5800 353 527 l 442 442 4.42 0.40 1.80 | #13.1%

© Fraquency vabaity above aoum:u:momw'!ymmmsvuAu\om(umz).oiuummmcto:wm. The
unoartainty Is the RSS of the ConvFF uncartanty at calibration frequency sed the uncertainty for the inscated frequency band. Freguency validity
balow 300 MHZ iz« 10, 25, 40, 50 and 70 MHZ for ConvF assessmants a1 30, 64, 128 150 and 220 MHz respectively. Above § GHr begquercy
mmmmmznow

umma@u the validity of tissue parameters (& and a) can be relaxed 10 = 10% ¢ lgud formula 0
measured SAR vilues. Al frequencies abave 3 GMHz, the validity of tissie parameters (¢ and o) i restncled 10 = 5%, The uncenanty I8 ihe RSS of
lmComF mmytumammwtmm

SPEAG warrants (hat the femaining deviation due 10 the boundary effect after compensation is
mlunh.u mmmumaaummxmmmmnumuwmmamuwmmnmmw

dametar from the boundary
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FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

EX3DV4- SN.3T97 November 19, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © m* c«;:“c;v'my ConvF X | ConvFY | ConvFZ ha * D(.-:::)“ m
150 619 0.80 10,65 10.65 10.65 0.00 1.00 133 %
835 55.2 0.97 9.15 9.15 9.15 0.65 0.72 +12.0%
1750 53.4 1.49 7.54 7.54 7.54 0.37 0.85 £120%
1900 53.3 1.52 7.23 7.23 7.23 0.73 0.61 +120%
2450 52.7 1.95 686 6.86 6.86 0.80 050 | £#120%
2600 52.5 2.16 6.68 6.68 5.68 0.80 050 | 2120%
5200 48.0 5.30 438 4.36 4.38 0.45 190 | £131%
5300 489 5.42 4.17 4.7 4.17 0.45 190 | 2131%
5500 48.6 5.65 3.88 389 389 0.50 190 | =131%
5600 48.5 577 373 373 3.73 0.50 190 | 2131 %
5800 48.2 6.00 4.12 412 4.12 0.50 100 | £131%

© Froquoncy validity above 300 MHz of = 100 MHz only agpoles for DASY w4 and highet (see Page 2), slne I is restricied 1o 2 50 MHz. The
uncertninty is the RSS of the ConvF unceranty at calidration frequency nod the uncestainty for the indcated fraguency band. Froguency validity
bedow 300 MHz i = 10, 25, 40, 50 and 70 MMz for ConF assessments at 30, 64, 126, 150 and 220 MHZ respectivaly, Above & GHz frequancy
valitity can be axtenced 10 + 110 MMz

" Al frequencies below 3 GHz, ihe valikity of tissue parameters (c and o) can be relaxed 1o £ 10% I fqud compansation formla & apphied 0
measured SAR values. Al requencies above 3 GH, the valaily of tissus paramaters (x and o} is restricted 1o = 5% The uncertainty is the RSS of
the ComvfF uncertamty for indcaled (aeget tizsue parameters

¢ are delermined dunng cafibeation. SPEAG warrarts that the remaining deviation due to the boundary effect after compensation is
dwiys less than = 1% for frequancies below 3 GHz and below = 2% for Irequences betwsan 3-6 GHz at sny distance larger than haif the probe tip

damaetor from the boundary
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EX3DV4- SN:3797 November 18, 2014

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Froquency Response of E-field: + 6,3% (k=2)
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EX3DVa- SNATAT Novamber 19, 2014

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz R22
" - v x 7 X
o . L . = . L

&
% rp et T3t et d gt IS 1 PTG S
b}
"
'*L, i 1 + S SUI VNS SHN W W SIS WS TS G W . N " . » - - - 4 - - 4 - S U |
'YI 100 Al ) 100
Rot [
N
fv'.'.ﬂJ-._- [ T.W]:- -x’<—'JN; 2500 Mez
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

EX3DV4- SN:3797 November 19, 2014

Dynamic Range f(SAR}¢aq)
(TEM cell , foyu= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

EX30V4- SN.3TH7 Novemnber 19, 2014

Conversion Factor Assessment

= 835 MHz WGLS RS (H_convf) = 1800 MHz WGLS R22 (H_convF)

L} L x ' "é”' .- - I‘: n( t . " “::” n = »n .
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

04 08 08 10

10 -08 08 -04 02 00 02
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX30V4- SN:37897 November 19, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Other Probe Parameters
Sansor Arrangement Trinngular I
Connector Angle (%) 1115

“Mechanical Surface Detection Mode T enabied |
Optical Surface Detection Mode disabled |
Probe Overall Length 337 mm

| Probe Body Diameter = 10 mm

| Tip Length I T 8mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip lo Sensor Y Calibration Point 1 mm |
Probe Tip to Sensor Z Calibration Point 1 mm ‘
Recommended Measurement Distance from Surface 1.4 mm |

Certificate No: EX3-3797_Nov1d Page 11 of 11
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Calibration Equipment used (MATE crivcal for calibeation)

Caibration detn.
Thes calibraton centificate d ents the dity 10 o standards, which realize the physical units of measurements (Six
e anis and the with probaebiity are gven on the folowng pages and ae part of the cecilicate

nmmmmammwwmmm:mwm<m.

Primary Stundards 0 Cal Date (Certificate No.) heduled Calibration
Power meter E44168 GBA1293874 03-Apr 14 (No. 217-01911) Ape-15
Fower sensor EA4124 MY 41408087 03-Apr-14 (No 217-01911) Aprit
Referonce 3 dB Atlenuator SN 55084 (3o U3-Apr-14 (No_ 247-01918) Apr-\%
Rad 2048 SN. S8277 (20 O3-Apr-14 (No_217-01618) Apr-15
Reference 30 d8 Attenuator SN 55128 (10%) 03 Agr-t4 (No. 217-01020) Ape-15
Rl Probe ES30V2 SN 3013 30.Dac-13 (No. ES3.3013 Dec13) Doc-14
DAE4 SN 788 N-Api-14 (No. DAEL TS _Aprid) Ape-15
Secontery Standards 1D Chock Data (n houss ) Scheduled Check
¥ 1 HP B0ASC USA642U01700 i house check Apr-1 1n house chack: Ape-18
Netw Analyzor HP §753E | US37300585 18-0ct-01 {in house check Oct-14) In house chack: Oct-15
Name F
c oy e "
Approved by
This calibrabon certificate shal not be regrod: & sxoept In full without writien appeoval of the laborstory.
Centificate No: EX3-3967_Dec14 Page 1of 11
Report No HCT CO,, LTD.

HCT-A-1507-F003

TEL: +82 31 645 6300

FAX: +82 31 645 6401

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811

88 of 134



FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

Calibration Laboratory of
Schmid & Partner

Enginearing AG
Zoughaussirasse 43, 8004 Zurich, Switzerland

Accredied by he Swiss Acediation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of catibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

oce diode compression point

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

ABCD modulation dependent linearization parametears

Polarization ¢  rotation around probe axis

Potarization 8 rotation around an axis that is In the plane normal 1o probe axis (at measurement center),
Le., 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) |EEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatiai-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

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

Methods Applied and Interpretation of Parameters:
o NORMx,y,z. Assessed for E-feid polarization 8 = 0 (f <900 MHz in TEM-ceil; f > 1800 MHz: R22 waveguide).
NORMy.y.z are only intermediate values, i.e., the uncertainties of NORMx.y,z does not affect the £ fleld
uncertainty inside TSL (see below ConvF).

o NORM(f)x.y,z = NORMx,y z * frequency_response (see Fraquency Respanse Chart). This lineanzation is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

* DCPxy,z: DCP are numerical lineanzation pmmMusessedbesodm!hedatadpmsmwihcw
signal {no uncertainty required). DCP does not depend on frequency nor media.

e PAR: PARislhePeaktoAverageRatiothalBnotcaibrﬂedbutdetonnhedbasodonmugnal
characteristics

o Axyz Bxyz Cxyz Dxyz VRxyz. A B, C, D are numercal linearization parameters assessed based on
trndataolamsweephrspedﬁcmuaﬁondgml.mmmdomtxpendmmwmr
media. VR is the maximum calibration range axpressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in fat phantom using E-field (or Temperatura Transfer
Standard for { < 800 MHz) and inside waveguide using analytical fleld distributions based on power
measurements for > 800 MHz The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given, These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
10 NORMx.y,z * ConvF whereby the uncerainty corresponds 10 that given for ConvF. A frequency dependent
ConvF is used in DASY versimdAanngherMaummngﬂwvﬁduyfruntSOMﬂzmz 100
MHz.

. Sphmwwopy(aodowm!mlswnpy)-mahelddbwmmmuzadushgana!phumm
exposed by a patch antenna.

. SonwOﬂset.Thamnsuoﬁsetwmspondsmtheoﬁsdolwmnlmuemmmulmumm
(on probe axis). No tolerance required.

« Conneclor Angle: The angle is assessed using the information gained by determining the NORMx (no

uncertainty required).
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HET R, LT

FCC ID: A3LSMJ110F

Issue Date:

EX30V4- SN-2967

December 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVi(Vimj')" 0.53 0.44 0.49 + 101 %
DCP (mV)® 93.9 96.2 102.2
Modulation Calibration Parameters
uvio Communication System Name A 8 [ [+) VR Unc~
g8 | dBVpv d8 mv (k=2)
0 cw X | oo 00 | 10 000 | 1480 | #30%
x ly 0.0 0.0 1.0 1340
| z| oo | oo 1.0 136.3 1

The reported uncertainty o
multiplied by the coverage
probability of approximately 95%.

f measurement is stated as the standard uncertainty of measurement
factor k=2, which for a normal distribution corresponds 10 a coverage

* The uncertainties of NormX.Y Z 6o oot atfoct the E”-field uncectainty inside TSL {see Pages 5 and 6)
¥ Numerical Sneanzasion paemulen unoertainty nat reguinsd
¥ Uncertainty is determinad using the max. devigtion from Iinear response appiyIng rectangutar Gsubon ano s expressed for the squame of the

fiwid value
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HET DR, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

EX3DV4- SN:396T December 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Head Tissue Simulating Media

- t{MHz)© p."'m';.“n"'.,' W ConvFX | ConvFY | ConvFZ | Aipha® °('-3-'-'.';" '(’k':?)
750 419 0.82 10.18 10,18 10.18 0.80 061 | £120%
835 415 0.90 9.75 9.75 9.75 0.80 061 | 2120%
900 415 0.97 9.56 9.56 6.56 039 | 089 | +120%
1450 40.5 1.20 B.4D 8.40 8.40 0.32 091 | £120%
1750 40.1 1.37 8.59 8.50 859 0.64 070 | £120%
1900 40.0 1.40 8.13 8,13 8.13 0.69 068 | £120%
1950 40.0 1.40 7.81 7.81 7.81 0.69 080 | +120%
2300 395 1.67 7.57 7.57 7.57 0.51 0.76 | +120%
2450 39.2 1.80 7.16 7.16 7.16 0.50 077 | £120%
2600 39.0 1.96 6.86 6.86 .85 0.40 092 | $120%
3500 378 291 7.10 7.10 7.10 0.41 095 | +131%
5200 36.0 4,66 5.07 5.07 5.07 035 180 | 213.1%
5300 359 476 a.e8 4.88 488 0.35 180 | =2131%
5500 156 4.96 4.84 4.84 484 0.40 180 | $131%
5600 355 5.07 470 4.70 470 0.40 180 | £131%
5800 35.3 5.27 4.64 464 4.64 0.40 180 | £131%

© Frequency validity above 300 MMz af & |00meylpwubDASVN4wnqh-(snM?)mlsmn:ﬁbmTh-
W-nmdmwuwuumm y band Freguency valkity
Detow 300 MHz Is = 10, 25, 40, wmmmuac«ncmwaou 128, cwmmmmw msm&m
mwummwgnom
* At frequencies below 3 GHz, the valcity of tissua parametars (c and o) can be tetaxed to = 10% ¥ dqud 5 apphed o
messured SAR valuos. Al frequences above 3 GHz, hwydmwm(:mdommlorbs ﬂ-umm-NRSSd
Q-Cuwammvmmocwmmm

are detarmined during calbration, SPEAG worrants 1hat the remaining deviation due 1 the boundary effect after compensabon is
mmm:mmwm:wmm:nmmmum«:ummummwmmw

diamener from e boundary
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HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

EX30V4- SN:3867 December 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth * Unct.

T(MHZ)® | Permittivity" {Stm)" ConvF X | ConwFY | ConvFZ | Alpha® | (mm) (k=2)
750 555 0.96 9.68 9.68 968 058 | 071 | +120%
835 55.2 0.87 9.55 9.55 9.55 0.80 058 | +120%
1750 53.4 1.49 7.90 7.90 7.90 078 063 | £120%
1500 533 1.52 7.58 7.58 7.58 0.49 082 | £120%
2300 529 1.81 7.37 7.37 7.37 0.80 063 | +120%
2480 52.7 1.95 7.10 7.10 7.10 0.73 066 | +120%
2600 525 2.16 6.97 6.97 6.87 0,80 057 | +120%
5200 490 5.30 4.59 459 459 0.45 190 | +13.1%
5300 489 542 443 443 4.43 045 190 | +131%
5500 48.6 5.65 4.02 402 4.02 0.50 1.80 | 131 %
5600 485 5.77 3.85 3.85 3.85 0.50 180 | 2131%
5800 48.2 .00 412 | 412 412 0.50 190 | 2131%

‘mecymmymaoowds1wmmmumsvuammgmﬁpz).mmmnw:wm The
w\:atuwnlnonssthumﬂmydmhwamchwmdwhuMﬂwywmecyuwly
below 300 MHz is & 10, 25, 40, 50 and 70 MHz for Corve assessments af 30, 84, 128, 150 and 220 MHz respectively. Above 5 GHz Megquency
vality can be extended (o = 110 MHz

" A frequencies bafow 3 GHz, the validiy of tssue parameter (n and a) can be relaxed to & 10% # iqud fo s apphed 10
mmsmnm.u«wmsm.mmmmmnnm(:mu)nmmmw'l. The uncertainty s tha RSS of
the CorvF uncortamty foe o target fissuw po .
. e d during \ SPEAG that the iing Gerdation dus 10 the boundsry efinct after Compensaton (s
mmm:mmmmm:mmm.nm1mmucmmmyummmmwuwomup
diamstar from the boundary
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HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

EXIDVA-~ SN.306T Decamber 22, 2014

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

Frequency response (normalized)
o
T
3
‘
»

! - - - v — A +
y 0 00 1000 1800 2000 2500 3000
f [MHz]

e Rz

Uncertainty of Frequency Response of E-field: £ 8.3% (k=2)
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HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

EX30VA- SN1SET Decamber 22, 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
ra X ; 1 T X : :

=2 o
R S g

Eror [d8)

R o e e Sl S * L eig- b

A L i | SRS W W 1
L, x T !
15 190 a¢ £

Rok [
[ 2

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015
EX3DV4- SN3967 December 22, 2014
Dynamic Range f(SARpead)
(TEM cell , fo,u= 1900 MHz)
! t
10°+4 e— ¥
o
i
|
. ) | i
S 1054 : e : {
E e e i :
@ ! ics |
3
tC‘ 10° 5 i 3 3 i
74
107+ -
'y
100 10 10 10 10 100 10
SAR [mWicm3j -
=] X
not compensated compensated
1w
% 04 || et i .t..?..‘:'?;"t TR
ln - ‘
s |'|) 4 o 10 3 ‘:(', 1 J 'ly 1.\:.! ) 10) h (12
SAR [mW/cm3]
L | .
nct compensated compenssted
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

EX3DV4- SN296T December 22, 2014

Conversion Factor Assessment

f= B35 MHz WGLS RS (H_comvf) f = 1900 MMz WGLS R22 (H_convF)
. !
-;
!" )
" -.'\ =
\;
= i =
. P
i i
"
10
)
sl
=8
ou‘ 0 0 x = ® o “ L} - ™ a = » -
8 ] ifom
» 1) ) 2l

Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz

.10 -08 -06 04 02 00 02 04 08 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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HET R, LT

FCC ID: A3LSMJ110F

Issue Date: Jul. 15, 2015

EX3DV4- SN:2967

December 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Other Probe Parameters

Sensor Arrangement | Trianguiar
Connector Angle () | -16.4 |
WMechanical Surface Detection Mode enabled |

[ Optical Surface Detection Mode disabled |
Probe Overall Langth 337 mm.

“Probe Body Diameter 10 mm |
Tip Length gmm
Tip Diameter 25mm
Probe Tip 1o Sensor X Calibrabon Point 1 mm
Brobe Tip 1o Sensor Y Callbration Point 1 mm |
Probe Tip to Sensor Z Calibration Point T mm
Recommended Measurement Distance from Surface 1.4 mm
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Calibration Laboratory of A, Schweizesischar Kalibrisrdianst
Schmid & Partner % ¢ Servicu suisse détalonnage

Engineering AG o g Servitio svizsero i tarstura
Zeughausstrasse 43, 8004 Zurich, Switzertand ‘-4“/,\\»,-‘ Swiss Cafibeation Service
Wi liaht?

Accredited by the Swiss Accreditation Servica [SAS) Accreditation Na.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muititateral Agreement for the recognition of calibration certificates
Cient  HCT (Dymstec) Cortificate No: EX3-3968_Jun15
Coject EX3DV4 - SN:3968

Cafibration procede(s) Q‘-\G\L-D‘NQ,QACALAZVQ. QA CAL-14.v4, QA CAL-23.v5,

QA CAL-25.v6 _

Calbration cate June 18,2015

Thia jon cenificate do the ity 1 Nations! ssandads, wivch readze the physical urits of measurements (S1)

The and the unces wilh w0 prob y are gaven on the followng pages and ara part of the camicate

A calibrations have bean conductied in the closed y faciity tempernturs (22 + 3)°C and hamiday < 70%
Calibration Equpment used (METE critical for calitratian)

Primavy Standerds i | Gal Date (Cortficate No ) Schwdued Calbration
Power meter E44108 GB412336874 01-Apr-15 (No. 217-02128) Mar-16

Powar sensor E4412A MY 41468087 01-Aps-145 (No. 217-02128) Mae-16

Rl 348 Anenuator SN: 85054 (3c) 01-Apr-15 (No. 217-02129) Mar-16

Referonce 20 o8 Anenuntor SN: BSZTT (20x) 01-Aps-15 (No. 217-02132) Mae-16

Rederence 30 dB Aenualar SN: 85120 (300) 01-Apr-15 (No. 217-02133) Mor-16

Referonce Probe ESIOV2 SN: 3013 30-Dec-14 (No. ES3-301)_Deci4) Dec-15

DAE4 SN 650 14-Jan-18 (No. DAEA.S80_Jan15) Jan-16

S y Sta 0 Check Date (in houss) Schecuted Check

RF genarator HP BE48C US 3542001700 4 A09-98 (n house check Apr-13) In house check Apr-18
Notwork Anadyzer HP 87535 USI7300565 10-Oct-01 (in howse check Oct-14) In house check: Oo-15

Namo Function Signahve
'
Issusd: June 18 2015

This calibrabon cedificale shak not be reproduced except 1 hll withoul witten spprovai of the laborasary.
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HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015
Calibration Laboratory of S0, S Schweizeriacher Kalibriardienst
Schmid & Partner Sy G Servics suisso détaionnage

Engineering AG % g Servirio svizzero & taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % ,‘@_\y’ Swiss Calibration Sarvice
Accreditod by the Swiss Accreditaion Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Servics is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificatas
Glossary:

TSL tissue simulating liquid

NORMX.y.2 senaitivity in free space

ConvF sensitivity In TSL / NORMx.y.z

DCP diode compression point

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

ABCD modulation dependent inearization parameters

Polasization ¢ ¢ rotation around probe axis

Polarization 8 3 rotation around an axis that is in the plane normal 1o probe axis (at measurement center),
e 8 =0 is normal to probe axis

Connecior Angie information used in DASY system 10 align probe sensor X to the robot coordinate system

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”, Juna 2013

b) |EC 82209-1, ‘Procedure 1o 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

Mathods Applied and Interpretation of Parameters:

o NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-ceilt; f > 1800 MHz: R22 wavequide).
NORMx.y,z are only intermadiate values, i.&,, the uncertainties of NORMx,y.z does not affect the E”-fieki
uncertainty inside TSL (see below CanvF)

o  NORM(fx,y.z = NORMx.y.z * frequency_response (see Fraquency Response Chart). This linearization is
Iimplementad in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

» DCPxy,z DCP are numerical insarization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequancy nor media.

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

o Axyx By Cxy.z Dxy.z; VRxy.z A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for spacific moduiation signal. The parameters do not depand on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters; Assessed in fist phantom using E-field (or Temperature Transier
Standard for f < 800 MHz) and inside weveguide using analytical field distributions based on power
measurements for { > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software 10 improve probe accuracy close 1o the boundary. The sensitivity in TSL coresponds
o NORMx,y,z * ConvF whereby the uncertainty corresponds to thal given for ConvF, A frequency dependent
ConvF is used in DASY version 4,4 and higher which allows extending the validity from = 50 MHz to £ 100
MHz

« Spharical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
uxposed by a patch antenna,

« Sensor Offsat: The sensor offset coresponds to the offset of virtual measurement center from the probe tip
{on probe axis), No tolerance required.

« Coanector Angle: The angle is assessed using the information gained by determining the NORMx (no

uncertainty required)
Cortificate No: EX3-3968_Jun15 Page 20f 11
Report No HCT CO,, LTD.
' 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 100 of 134

HCT-A-1507-F003 TEL: +8231 6456300  FAX: +82 31 645 6401



HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

EX3DV4 - SN:3968 June 18, 2015

Probe EX3DV4

SN:3968

Manufactured:  September 30, 2013
Calibrated: June 18, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Cerfificate No; EX3-3968_Jun15 Page 30f 11
Report No HCT CO., LTD.
P : 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 101 of 134

HCT-A-1507-F003 TEL: +82 31 6456300  FAX: +82 31 645 6401
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FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

EX3DV4- SN:A90a June 18, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Basic Calibration Parameters
Sensor X | Sensor Y 1 Sansor Z Unc (k=2) |
Noem (uVAVIm)Y 0.36 0.35 | 0.42 +10.1%
DCP (mV)" | 103.1 | 102.8 1 96.8
Modulation Calibration Parameters
(1) Communication System Name A B c D VR Une™
d8 | dBViv a8 mv k=2)
0 cw x| o0 | 00 10 | 000 | 1303 | 430%
. i Y 00 | 040 1.0 1298
| Z| 00 | 00 10 1423

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

* Tha uncentanias of NormX.Y,Z 6o not atfect the E¥fisld uncartanty nede TSL (see Pages 5 and §)
* Numericsi iineanzation parameter: unoeriainty not required
¥ Uncertanty ts detsemned using the max. deviation from linsar resporss applying rectangeiar dstnbuton and s axprossed for the square of the

feld virue
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FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

EX30V4- SN:3068 June 18, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © p.m,r c:@:;!'my ConvF X | ConvFY | ConvFZ | Alpha® mv m
150 52.3 0.76 13.09 13.09 13.09 0.00 1.00 | £133%
300 45.3 0.87 12.28 1228 12.28 0.10 120 | +133%
450 435 0.87 10.61 10.61 10.61 0.18 120 | £133%
750 41.9 0.89 9.92 9.92 9,82 0.18 157 | £120%
B35 415 0.90 9.60 9.60 9.60 0.21 164 | £120%
900 415 0.87 9.45 945 9.45 0.22 125 | $120%
1450 405 1.20 B.28 8.28 8.28 0.26 102 | £120%
1750 40.1 1.37 8.23 823 8.23 0.31 080 | £120%
1800 40.0 1.40 7.95 7.95 7.5 0.30 080 | £120%
1950 40.0 1.40 7.66 766 | 768 0.38 080 | $120%

2300 395 1.67 7.51 7.61 7.51 0.37 080 | £120%
2450 39.2 1.80 7.21 7.21 7.21 0.36 080 | £120%
2600 39.0 1.96 7.08 7.06 7.06 0.39 088 | £120%
3500 37.9 291 8.82 6.82 6.82 0.28 133 | £131%
5200 36.0 4,66 526 5,26 5.26 030 180 | £131%
5300 359 4.76 5.08 5.09 5.09 035 180 | #131%
5500 356 496 4.86 4.86 4,86 0.40 1.80 | 131 %
5600 355 5.07 459 4.59 4,59 0.40 180 | £131%
6800 35.3 5.27 4.68 4.88 4.68 0.40 180 | £131%

‘rmmv-m.wnwowd;smmmmuwvuamm(mpmn duuuw-::-axo:som The
uncestainty  the RSS of the Convi® uncertainty at calbration frequency and the uncerininty for the y band. F y valdty
bafow 300 MHZ is £ 10, 25, 40, 50 and 70 MHz for Com msesaments s 30, 64, 128, 150muzzowumm AbonSGHzmwmq
Mmumodioﬂlowc

* AL requencaas below 3 GHz, the validiy of tissue paramedars (e and o) can be relaxed to = 10% if iquid hed 10
mensured SAR values, Al lequencies above 3 GHz, the valicity of isaus paramelees (¢ and o) & restricted 1o £ &% mwnmﬂssu
the CanvF uncertainty for indicated target tissun parsmetors.

Y Aipha/Depth are detsrmingd during calibeation. SPEAG wartants 1hat the remaining duvintion due fo the boundary effect afier compensation o
plwarys less than + 1% for frequancios below 3 Gz and below = 2% for freguencies batesen 3.0 GHz at any distancs larger than ha the vobae tp
dhamater from the boundary
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HET R, LT

FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

EX3DV4- SN:3968 June 18, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © M' W ConvFX | ConvFY | ConvFZ | Alpha® o('nmu m
150 619 0.80 12.40 12.40 12.40 0.00 100 | #133%
300 58.2 0.92 11.34 11.3¢ 11.34 0.05 110 | £133%
450 56.7 0.94 10.86 10.86 10.88 0.12 120 | 2133%
750 55.5 0.96 9.49 949 948 0.34 103 | £120%
835 55.2 0.97 9.55 9,55 9.55 0.50 080 | £120%
900 55.0 1.05 9.34 9.34 9.34 042 083 | £120%
1750 534 1.40 7.87 7.87 7.87 042 080 | £120%
1900 533 1.52 7.60 7.60 7.60 0.33 095 | +120%

2450 52.7 1.95 7.25 7.25 7.25 0.38 080 | +120%
2600 52.5 216 7.10 7.10 7.10 024 080 | +120%
5200 49.0 5.30 471 471 4.7 0.40 190 | £131%
5300 48.9 542 4.44 444 4.44 0.40 190 | £131%
5500 486 5.65 414 4.14 4.14 0.45 190 | £13.1%
5600 48.5 5.77 3.93 393 3.03 045 180 | 213.1%
5800 48.2 8.00 427 427 427 045 180 | £131%

“Frummv‘o%s aoonmﬁnoomm.ppmvwmsnuwm(mmz)mum»:soum The

of the Com® uncertainty ot calibreotion fredg: y anit the y for ihe band Fraquency validity
um:ooumquo 25, 40, wmmumcmw.mmmmao 64, 128, mmmww Above 5 GHz Mequercy
validity can be extended to = 110 MH2

" Al frequancias below 3 GHz. the validiy of tissue parsmaters (x 06d o) can e relaxed 10 = 10% If Squd 1 s applied to
maeasuted SAR values. Al frequencies above 3 GHz. the valiity of tusue parameters (c and o} is restricted 10 3 5%, The uncertainty is the RSS of
mewwhlwmumpmm
S Apha/Depth ace vod Suring SPEAG warraniy thal the femaning Goviaton gus 10 the boundary effect after c:
unmlmmm:Nhmmmsemmumzﬂmhmmal-&ﬁ&nwd&mmmnhmmmm

diamedar from the boundary.
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EX3DV4- SN:3868 June 18. 2015

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4- SN2g68 June 18, 201§

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM =1800 MHz,R22
! x ¥ r ‘ 4 .A! o L
. o . A . * .

54
g . .
- -
R s = Cmmas et s = B2 SEL IR RS S e
& |
L_7~' A - . - Al L4 b A._—'ﬁ___]
150 J | ) ) 40
Rol [] .
Zr.'%u £ "‘%’JH 1 fl_'.'L; 2500 Wz
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX30V4- SN:3968 June 18, 2015

Dynamic Range f(SARpeaq)
(TEM cell , fouu= 1900 MHz)
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Uncertainty of Linoarity Assessment: £ 0.6% (k=2)
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EX3DV4- SN:3968 June 18, 2015

Conversion Factor Assessment

= 835 MHz, WGLS R® (H_convF) = 1900 MHz, WGLS R22 (H_convF)

[ 'D—)‘.’J’V ":' ‘I'-i—j-.' - < ] -‘;:‘. " "f-l N "-—:.;“ el -
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

<10 08 08 04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessmont: £ 2.6% (k=2)
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EXIDV4-- SN:3068 June 18, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Other Probe Parameters

Sensor Amangement Triangular
Connector Angle (7) 611
Mechanical Surface Detection Mode | enabled
"Optical Surface Delection Mode I disabled |
| Probe Overall Length 337 mm
m&wﬁnéﬁ\étér- i : 10 mm
Tip Length amm
Tip Diameter 25mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Peint 1 mm |
Probe Tip to Sensar Z Calibration Point 1 mm '
Recommended Measurement Distance from Surface r —liml
Centificate No: EX3-3968_Jun1b Page 11 of 11
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HET R, LT

FCC ID: A3LSMJ110F

Issue Date: Jul. 15, 2015
Calibration Laboratory of S, Schweizerischer Kallbrierdiens!
Schmid & Partner % g Service sulsse d'étalonnage
Engineering AG G Servizio avizzero di taratura
Zeughsusstrasse 43, 8004 Zurich, Switzorland N S Swiss Calibeation Service

Accradited by the Swiss Accreditabion Sarvice (SAS)
The Swisa Accreditation Service (s one of the signatories 1o the EA

Accreditation No.: SCS 0108

Muttilateral Agr for the recognition of calibration certificates
cient  HCT (Dymstec) Certificate No: DB35V2-441_Jan15
CALIBRATION CERTIFICATE
Otyect DB35V2 - SN: 441
Calibration procedure(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz
Calibeation date January 23, 2015
This cailb 1 cantificate doc s the bifity to nat darts, which realize the physical units of maasuraments (S1)

Tha measurements and the uncerainties with confidonce probabiity are given on the fofioming pages and are part of the cartificate.
AN calibeations have been conducied in the closed labomtory faclity. environment temperdurne (22 = 3)°C and bumidity «< 70%.
Caftration Equipment used (MATE critical lor calibration)

Primary Standards

0 = Cal Date (Cectificaie No.| Scheduled Casbration

Power maeter EPM-4424 GB37480704 07-0ct-14 (No, 217-02020) Oct-15
Power sensor HP B4BTA US37202783 07-0ct-14 (No. 21702020) Oct-15
Power sonsor HP B481A MY41082317 07-0ct-14 (No. 217-02021) Oct15
Relerence 20 08 Attenuator SN: 5088 (20k) 03-Apt-14 (Na, 217-01918) Apr15
Type-N mismaich combination SN: S047.2 / 08327 O3-Apr-14 (No. 217.01821) Apr-15
Reterance Probe ES30V3 SN: 3205 30-Dec-14 (No. ES3-3205_Dec14) Dec-15
DAE4 SN 601 18-Aug-14 (No, DAE4-601_Augt4) Aug-15
Secondary Standards 10 # Check Date (in houss) Scheduled Check
RF ganorator RAS SMT-08 100006 04-Aug-89 (in house check Oct-13) In house check: Oct-16
Network Analyzer HP 8753E USI739058S 54206 18-Oct-01 (In house check Oct-14) In house check: Oct-15

Name Functon Si ]
Catbrated by Michas Weber Labrratory Techrécian y /

’

Appraved by. Katin Pokovic Techaical Manager

P

tssyed: January 24, 2015

This cafbration certificate shall not be repeoduced except In hull without witsn Approval of the laboratory.

Cenificate No: DB35V2-441_Jan1
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FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015

Calibration Laboratory of

Schwelzerischer Kalibrierdianst

Schmid & Partner Service sulsse d'étalonnage
Engineering AG Servizio avizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

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

The Swiss Accroditation Service is one of the signatories 10 the EA

Multilateral Ag for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Certificate No: D835V2-441_Jan15 Page 20l &
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FCC ID: A3LSMJ110F Issue Date: Jul. 15, 2015
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Exirapotation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 15 mm with Spaocer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz = 1 MH2z
Head TSL parameters
The following parameters and calculations weare applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C Q5 0.90 mho/m
Measured Head TSL parameters (220+02)°C M1526% 0.83 mho/m £ 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measurad 250 mW input power 2.36 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.21 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.54 Wikg
SAHA for nominal Head TSL paramelers normalized to 1W 6.04 Wikg = 18.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 55.2 0.97 mho/m
Measured Body TSL parameters (220=02)°C 55826% 1.01 mho/m =6 %
Body TSL temperature change during test <05°C — en
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2,40 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.34 W/kg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.57 Whg
SAR far nominal Body TSL parameters normalized to 1W 6.14 Wikg = 16.5 % (k=2)
Canificate No: D835V2-441_Jan15 Page 30l 8
Report No. HCT CO., LTD.
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed poim 5t70Q-10/
Return Loss -34.0d8

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4720-2712
Retun Loss -27.9d8

General Antenna Parameters and Design

| Etectrical Detay (one direction) | 1.368 s

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line s directly connected to the
second arm of the dipole. The antenna is therefore short-circulted for DC-sighals. On some of the dipoles, small end caps
are added 10 \he 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 langth is still

according 1o the Standard

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

feedpoint may be damaged

Additional EUT Data
Manufactured by SPEAG
Manutactured on March 09, 2001
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DASYS5 Validation Report for Head TSL

Date: 22.01.2015
Test Laboratory: SPEAG, Zurnich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DS35V2 - SN: 441

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

Medium parameters used: =835 MHz; a =0.93 S/m; . =41.5; p= 1000 kg/m’
Phuntom section: Flat Section

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

DASYS52 Configuration
« Probe: ES3DV3 - SN3205; ConvF(6.2, 6.2, 6.2); Calibrated: 30.12.2014;
« Sensor-Surfuce: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

o DASYS5252.8.8(1222); SEMCAD X 14,6.10(7331)

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

Reference Value = 56.43 V/m; Power Drift = -0.04 dB

Peak SAR (extrupolated) = 3.49 W/kg

SAR(1 g) = 2.36 W/kg: SAR(10 g) = 1.54 W/kg

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

d8
0

-2.40
-4.80
-1.20
-9.60

-12.00

0dB =276 W/kg = 4.41 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 23.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 41

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

Medium parameters used: f = 835 MHz: o = 1.01 $/m; &, = 55.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205: ConvF(6.17, 6,17, 6.17); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechunical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phuntom: Flut Phantom 4.9L; Type: QDODOP49AA; Serial: 1001

« DASYS52528.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 54.59 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 3.53 Wikg

SAR(] g} = 2.4 W/kg: SAR(10 g} = 1.57 W/kg

Maximum value of SAR (measured) = 2.80 W/kg

d8
0

-2.40
-4.80
-7.20

-9.60

-12.00

0dB =280 W/kg =447 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of SO, Schweizerischer Kalibrierdienst
Schmid & Partner % S Service sulsse détalonnage

Engineering AG e = C  Servizio aviczaro di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzerland % ,'ﬁ‘w\? S Swiss Calibration Service
Accredited by the Swiss Accreditation Sanica (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates
cient  HCT (Dymstec) Cartificats No: D1900V2-5d032_May15
CALIBRATION CERTIFICATE

Otiect D1900V2 - SN: 5d032
Castration procodute(s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Calibeaticn date May 20, 2015

Thit calioration cerificate documents the traceabiity 10 national standards, which reailos the pliysical unils of measurements (S1)
The measunements and o unoer with cont probabiity are given on tha following pages and ase pan of the cortificate

Al calibrafions have been conductad & the cloasd laboratory {aolity. envionment lemperatura (22 + 3)°C and humidily < 70%.

Caibyeation Equipment used (MATE critical for cal®ration)

Primary Stangards | Cal Dute {Cestificats No.) Schoduled Calbration
Pawer motar EPM 4424 GB37480704 07-Oci-14 (No. 217-02020) Oct15

Powoe sansar HP 84314 IS37292783 07-Oct-14 (No. 217-02020) Oct-15

Power sansor HP 3431A MY41082317 07-Oct-14 (No. 217-02021) 0at15

Aaleronce 20 dB Allanuator SN: 5058 (20k) M-Apr-15 (No, 217-02131) Mas-16

Typo-N mismaich combination SN S047.2/06327  01-Apr-15 (No. 217-02134} Mas-10

Refarence Probe ESIDV3 SN: 3206 30-0ec-14 [No. ES3-3205_Daci4) Dec-15

DAE4 SN 801 18-Aug-14 (No. DAEA-601_Aug14) Avg-18

Secondary Standards |in# Cheock Date (in houss) Schaduled Check

AF geneeator RAS SMT-00 100005 04-Aug-69 (In house check Oc1-13) In hause check: Ocl-16
Network Analyzer HP 87S3E US37300585 54206  1B-0ct-01 (In houss chack Oct-14) In houne check: Oct-15

L Sgnaro
Calitented by Leit Kiysnar Laboratory Teahnisian w ¢
Agproved by Katja Pekovic Techricai Manager % %f__
7

Issyad: May 20, 2015

This calibration cedficate shall not be reproduced excapt in full without wittien appeoval of ihe Wboratory
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Calibration Laboratory of SO Schweizerischer Kalibrierdienst

Schmid & Partner N 9 Service suisse @ étalonnage
Engineering AG e ] C  servicio svizzero di teratura

Zovghausstrasse 43, 8004 Zurich, Switzerland T S Swiss Callbration Service

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

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

Mulniateral Ags for the gnition of calibration cortificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) KDB 865664, "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.

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

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

e 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.

e 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 1o calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Froquency 19200 MHz & 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
Measured Head TSL parameters (220+02)°C 3Bo+6% 1.37 mho/m £ 6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Hoad TSL Condition
SAR measured 250 mW input powar 10.2 Wikg
SAR for nominal Head TSL parameters normalized to 1W 41.1 Wikg 2 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 533 Wikg
SAR far nominal Head TSL parametars nomalized o 1W 21.4 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and caiculations wers applied,
Temperature Permittivity Conductivity
Nominal Body TSL paramolers 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (220+02)"C 52.7+6% 1.51 mho/m £ 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Body TSL parameters normalized to 1W 40.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 541 Wiy
SAR tor nominal Body TSL parameters normalized 1o 1W 21.7 Wikg = 16.5 % (k=2)

Cerificate No: D1900V2-50032_May15
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impadance, transformed 10 feed point §1.3Q+52)0
Retumn Loss -255d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47404552
Ratum Loss -242d8

General Antenna Parameters and Design

[ Etectrical Delay (one direction) | 1.105 ns |

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

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

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

Additional EUT Data

Manutactured by SPEAG
Manufactured on March 17, 2003
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DASY5 Validation Report for Head TSL

Date: 20.05.2015
Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1%00V2 - SN: 5d032

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

Medium parameters used: = 1900 MHz; o = 1.37 S/m; & = 38.9; p= 1000 kg/m'
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe; ES3DV3 - SN3205; ConvF(3. 3, 5); Calibrated: 30.12.2014;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 {(front); Type: QDOOOPS0AA; Serial: 1001

« DASYS5252.8.8(1222); SEMCAD X 14.6,10(7331)

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

Reference Value = 99.00 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.6 Wikg

SAR(1 g) = 10.2 W/kg: SAR(10 g) = 5.33 W/kg

Maximum value of SAR (measured) = 12.7 Wikg

-3.60
-1.20
-10.80

-14.40

-18.00

0dB = 12.7 W/kg = 11.04 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL
Date: 20.05.2015

Test Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d032
Communication System: UID 0 - CW; Frequency: 1900 MHz )
Medium parameters used: f = 1900 MHz; o = 1.51 S/m; ¢, = 52.7; p = 1000 kg/m
Phantom section: Flat Section
Mecasurement Standard: DASY 5 (IEEE/IEC/ANSI C63,19-2011)
DASY352 Configeration:

o Probe: ES3DV3 - SN3205; Conv(4.63, 4.65, 4.65); Calibrated: 30.12.2014;

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

« Electronics: DAE4 Sn601; Calibrated: 18.08.2014

« Phantom: Flat Phantom 5,0 (back); Type: QDDOOPSOAA; Serial: 1002

o DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 96.54 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.3 Wikg

SAR(1 g) = 10.2 W/kg;: SAR(10 g) = 541 W/kg

Maximum value of SAR (measured) = 12,8 W/kg

0dB =128 W/kg= 1107 dBW/kg
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Impedance Measurement Plot for Body TSL
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Zoughausstrasse 43, 8004 Zurich, Switzerland BTN S Swiss Callbration Service

Accraditod by the Swiss Accreditation Service (SA5)
The Swiss Accreditation Service is one of the signotories to the EA

Accreditation No: SCS 0108

Multitateral Ag foe the recognition of catibration certificates

cient  HCT (Dymstec) Cartificate No: D2450V2-743_May15
CALIBRATION CERTIFICATE

Object D2450V2 - SN: 743

Calibeation procedureds) QA CAL-05.v9

Caibration dute May 19, 2015

This callbration certfficats documents the traceablity to national standards, which realize the physical urits of measuremants {S1).
The moasuroments and the uncentsintes with confidance probability are given on the tollowing pages and are part of the codicite

All calibrations have been conducted In the closed laboratory faciity: envirorment lempenitre (22 + 35°C and humidity < T0%.

Calibration Equipment usad (MATE critical for calibrntion)

Primary Standaros Da Cal Date (C No.) Schaduled Caltiratian
Powor moter EFM-442A GRITLBOTO4 07-0ct-14 (N 217020200 Ocs-15
Powor sarsor HP S481A US37292783 07-0c4-14 [No. 217-02020) Oct-15
Power sansor HP B481A MY41082317 07-Cct-14 (Ne, 217.02021) Oct-15
Referanca 20 dB Attenualor SN:- 5058 (20k) M-Apr-15 (No. 217-02131) Mar-16
Type-N mismaich combination SN 8047.2 / 06327 01-Apr15 (No. 217.02134) Mar-16
Reference Probe ES3DV3 SN: 3205 30-Dec-14 (No. ES3-3205_Dec14) Dec-15
DAE4 SN 60 18-Aug-14 (No, DAE4-801_Aug14) Aug-15
Secondary Standards 10 # Chack Date (n house) Schodued Check
AF gonerator RAS SMT-00 100006 04-Aug-99 (In house choack Oot-13) It houss check: Oct-18
Natwoek Analyzer HP B5753E | US37300585 S4206 1500101 (in houss check Oct-14) In house check: Oct-15
Nome Function Signagire
A
Agpraved by Katja Pokavic Tochnical Manngar /m{_
lasued: May 20, 2015
This calibeation cediicate shall not be reprodused except In full without written approvel of the kb Y
Cartificate No: D2450V2-743_May15 Page 10of8
HCT CO,, LTD.
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Zeughousstrasse 43, 8004 Zurich, Switzerand ‘v,, ,‘ﬁ.\\,\? \\_ ‘., S Swiss Calitbeation Service
Accradited by the Swiss Accreddation Seavice (SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilsteral Agroement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o 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.

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacsr
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 392 1.80 mho/m
Measured Head TSL parameters (220=+02)"C 379+6% 1.84 mho/m =6 %
Head TSL temperature change during test <05°C - ee
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Candition
SAR measurad 250 mW input power 13.8 Wiy
SAR for nominal Head TSL parameters normalized 1o TW 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.32 Wikg
SAR for nominal Head TSL parameters normalized to 1TW 25.0 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mho/m
Measured Body TSL parameters (220=02)"C 50.7z26% 203 mho/m+6%
Body TSL temperature change during test <05'C - -
SAR result with Body TSL
SAR averaged over 1 ecm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.4 Wikg
SAR for nominal Body TSL paramaters normalized to TW 52.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.20 Wiy
SAR lor nominal Body TSL parameters normalized to 1W 24.4 Wikg = 16.5 % (k=2)
Certificate No: D2450V2-743_May15 Page3ol 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impodance. transformed to feed point S5420+44 0
Retum Loss -246dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5140Q4+81/Q
Return Loss -242d8

General Antenna Parameters and Design

| Erectrical Delay (one direction) | 1.160 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
second am of the dipole. The antenna is therelore short-circulted for DC-signals. On soma of the dipoies, small end caps
are added 10 the dipole arms in order 1o 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 sl

according to the Standard,
No excessive force must be applied 1o the dipole arms, becauss they might bend or the soldered connections near the
feedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manutfactured on Decamber 01, 2003
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DASYS5 Validation Report for Head TSL

Duate; 19.05.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.84 S/m; &= 37.9: p= 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration
« Probe: ES3DV3 - SN32085; ConvF(4.54, 4,54, 4.54); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08,2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

o« DASY5252.8.8(1222); SEMCAD X 14.6.1(7331)

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

Reference Value = 101.4 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 28.0 W/kg

SAR(1 g) = 13.6 W/kg: SAR(10 g) = 6.32 Wikg

Maximum value of SAR (measured) = 17.7 W/kg

dB

-4.80
-49.60
-14.40
-19.20
-24.00

0dB =177 Whg = 1248 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.05.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2: Serial: D2450V2 - SN: 743

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz: 6 = 2.03 S/m; &= 50.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration;
o Probe ES3DV3 - SN3205; ConvF(4.32, 4,32, 4.32); Calibrated: 30.12.2014:
« Sensor-Surface: 3mm (Mechanical Surface Detection)
+ FElectronics: DAEA Sn601; Calibruted: 18.08.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serialk: 1002

« DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 96,12 V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 g) = 13.4 W/kg: SAR(10 g) = 6.2 Wikg

Maximum valuve of SAR (measured} = 17.7 W/kg

dB8
0

-4.80
-9.60
-14.40
-19.20
-24.00

0dB = 17.7 W/kg = 12.48 dBW/kg
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