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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.,
New 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)
dt \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/ )
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.
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2. TEST METHODOLOGY

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

- FCC KDB Publication 941225 D01 3G SAR Procedures v03
- FCC KDB Publication 941225 D06 Hotspot SAR v02
- FCC KDB Publication 941225 D05 SAR for LTE Devices v02r03

- FCC KDB Publication 248227 D01 802.11 Wi-Fi SAR v02

- FCC KDB Publication 447498 D01 General SAR Guidance v05r02

- FCC KDB Publication 648474 D03 Handset Wireless Chargers Battery Covers v01r02
- 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 CelluIar/PCS_G_SM/GPRS/EDGE/\NCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC
FCC ID: ZNFH736P
Model: LG-H736P
ﬁgﬂi?:”a' Modell | GH736P, LG-H735P, LGH735P, LG-H735MT, LGH735MT, LG-H735AR, LGH735AR
Trade Name: LG Electronics, MobileComm U.S.A., Inc.
?Sgtlai:cation Certification
Production Unit or Identical Prototype: Prototype
Banda Mode TX. Frequency quilgrsnsent Reported 1g SAR (W/Kg)
(MHz) Head Body-Worn Hotspot
GSM/GPRS /EDGE 850 | 824.2 - 848.8 PCE 0.36 0.40 0.37
GSM/GPRS/ EDGE 1900| 1 850.2 -1 909.8 PCE 0.36 0.24 0.30
WCDMA 850 826.4 - 846.6 PCE 0.29 0.36 0.36
WCDMA 1900 1852.4-1907.6 PCE 0.96 0.65 0.68
LTE 2 1850.7 ~1909.3 PCE 1.03 0.75 0.99
LTE 4 1710.7-1754.3 PCE 0.70 0.68 0.68
LTE 7 2502.5-2567.5 PCE 0.34 0.54 0.54
LTE 17 706.5~ 7135 PCE 0.25 0.36 0.36
2.4 GHz WLAN 2412.0-2462.0 DTS 0.65 0.13 0.14
Bluetooth 2402 -2 480 DSS/DTS _ 0.23* _
Simultaneous SAR per KDB 690783 D01v01r03 1.35 0.98 1.12
Date(s) of Tests:| May 12, 2015 ~ May 22, 2015
Antenna Type: Integral Antenna
GPRS/EGPRS: | Multi-slot Class 33, Mode Class B
Key Feature(s) | BT 4.0(LE) ,WIFI Hotspot, NFC

* Note :

1. There is no differences between model names.

2. BT Body-worn SAR value is estimated SAR value that should not be reported standalone SAR on grants of
equipment approval.
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3.1 KDB 941225 LTE information
ltem. Description
Band 2: 1850.7 MHz ~ 1 909.3 MHz
Band 4: 1710.7 MHz — 1 754.3 MHz
Frequency Range:
Band 7: 2502.5 MHz ~ 2 567.5 MHz
Band 17: 706.5 MHz ~ 713.5 MHz
Band 2: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz
Band 4. 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz
Channel Bandwidth:
Band 7: 5 MHz, 10 MHz, 15MHz, 20MHz
Band 17: 5 MHz, 10 MHz
Channel Number & Frequency:
Band 2
1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
Freq. Freq. Freq. Freq. Freq. Freq.
Ch. (MHz) Ch. (MHz) Ch. (MHz) Ch. (MHz) Ch. (MHz) ch. (MHz)
18607 | 1850.7 | 18615 | 1851.5| 18625 |1852.5| 18650 1855 18675 1857.5 | 18700 1860
18900 | 1880.0 | 18900 | 1880.0 | 18900 |1880.0| 18900 1880 18900 1880.0 | 18900 1880
19193 | 1909.3 | 19185 | 1908.5| 19175 |1907.5| 19150 1905 19125 1902.5 | 19100 1900
Band 4
1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
Freq. Freq. Freq. Freq. Freq. Freq.
ch. (MHz) Ch. (MHz) ch. (MHz) Ch. (MHz) Ch. (MHz) Ch. (MHz)
19957 | 1710.7 | 19965 |17115| 19975 |1712.5| 20000 1715 20025 | 1717.5 | 20050 1720
20175 | 17325 | 20175 |17325| 20175 [17325| 20175 |17325| 20175 | 17325 | 20175 | 17325
20393 | 1754.3 | 20385 |[1753.5| 20375 |1752.5| 20350 1750 20325 | 1747.5 | 20300 1745
Band 7
5 MHz 10 MHz 15 MHz 20 MHz
Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz)
20775 25025 20800 2 505 20825 2507.5 20850 2510
21100 2535.0 21100 2535 21100 2535.0 21100 2535
21425 2567.5 21400 2 565 21375 2562.5 21350 2 560
Band 17
5 MHz 10 MHz
Ch. Freq. (MHz) Ch. Freq. (MHz)
23755 706.5 23780 709
23790 710 23790 710
23825 713.5 23800 711
R tN HCT CO., LTD.
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Iltem.

Description

UE Category & Uplink Modulation

UE Category 3, QPSK, 16QAM

This model has two Tx. paths.

Description of the LTE

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

Transmitter & antenna

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

Please find the section 12

Data Only,

LTE voice/data requirements

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

Identify if MPR is optional or
mandatory optional or mandatory

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

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

A-MPR is not implemented in the EUT.

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, WCDMAS850/1900, LTE Band 2,
LTE Band 4, LTE Band 7 and LTE Band 17

Head & Body SAR are required.

Wireless mode and frequency

Maximum average conducted output power for other

See section 11 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.

-

A

I
T T

il

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

4.1 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 /W/g to > 100 mWi/g;

Range Linearity: +0.2dB

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

Figure 4. ET3DV6 E-field Probe

Report No.
HCT-A-1506-F011

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.
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4.2.1 EX3DV4 Probe Specification

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

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 6 GHz; Linearity: + 0.2 dB (30 MHz to 6 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
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

Figure 6. EX3DV4 E-field Probe 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.
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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 E2
SAR = C = sAR = lEle
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,;
[
o
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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; + Uiz : dcf : with V;  =compensated signal of channel i (i=x,y,z)
Pi U; = input signal of channel i (i=x,y,2)

cf = crest factor 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,z)
- Norm; = sensor sensitivity of channel i (i=x,y,z)
E; = \/m uv/(V/m)? for E-field probes
v ConvF = sensitivity of enhancement in solution
E; = electric field strength of channel i in V/m

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

Eior = Ef + E} + E}

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

g

SAR = E;}2, - ~ 1000 with SAR = local specific absorption rate in W/g
P E.,; = total field strength in V/m
o = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm?

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

2 . . .
pwe = Eioe with P,we = equivalent power density of a plane wave in w/cm?
3770 E,, = total electric field strength in V/m
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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 2.0mm = 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 (hon-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 20mm = 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 Tissue Simulating Mixture Characterization

The mixture is characterized to obtain proper dielectric constant (permittivity) and conductivity of the tissue of
interest. The tissue dielectric parameters recommended in IEEE 1528 and IEC 62209 have been used as
targets for the compositions, and are to mach within 5%, per the FCC recommendations.

Ingredients Frequency (MHz)
(% by weight) 835 1900 2 450 ~ 2 700 5 200 - 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 - - - - - - 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 4.1 Composition of the Tissue Equivalent Matter
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4.7 SAR TEST EQUIPMENT
Manufacturer Type / Model S/IN 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 RX90B L FO1/5K09A1/A/01 N/A N/A N/A
Staubli Robot TX90 Lspeag F13/5R4XF1/A/01 N/A N/A N/A
Staubli Robot ControllerCS7MB 3403-91935 N/A N/A N/A
Staubli Robot Controller 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 265 N/A N/A N/A
SPEAG Light Alignment Sensor SE UKS 030 AA N/A N/A N/A
Staubli Teach Pendant (Joystick) D221340.01 N/A N/A N/A
Staubli Teach Pendant (Joystick) D21142605 N/A N/A N/A
SPEAG DAE3 446 Jan. 21, 2015 Annual Jan. 21, 2016
SPEAG DAE4 1417 Jan. 27, 2015 Annual Jan. 27, 2016
SPEAG DAE4 1225 Mar. 18, 2015 Annual Mar. 18, 2016

SPEAG E-Field Probe ET3DV6 1605 Apr. 27, 2015 Annual Apr. 27, 2016

SPEAG E-Field Probe ET3DV6 1609 Jan. 27, 2015 Annual Jan. 27, 2016

SPEAG E-Field Probe EX3DV4 3903 Aug. 28, 2014 Annual Aug. 28, 2015
SPEAG Dipole D750V3 1014 Jul. 24, 2014 Annual Jul. 24, 2015

SPEAG Dipole D835V2 441 Jan. 23, 2015 Annual Jan. 23, 2016

SPEAG Dipole D1800V2 2d007 Feb. 19, 2015 Annual Feb. 19, 2016

SPEAG Dipole D1900V2 5d061 Jul. 23, 2014 Annual Jul. 23, 2015

SPEAG Dipole D2450V2 743 Jul. 24, 2014 Annual Jul. 24, 2015
SPEAG Dipole D2600V2 1015 Mar. 25, 2015 Annual Mar. 25, 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
Hewlett Packard | 11636B/Power Divider 58698 Mar. 02. 2015 Annual Mar. 02. 2016

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 point is 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.

Origin _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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=3GHz >3 GHz

Maxinmm distance from closest measurement point E
(geometric center of probe sensors) to phantom surface 521 mm 4510(2)£ 0.5 mm
Maximum probe angle from probe axis to phantom surface 300+ 10 300+ 10
normal at the measurement location i sl

<2GHz < 15mm 3-4GHz<12mm

2-3GHz =12 mm 4-6 GHz < 10 mm

Maximmum area scan spatial resolution: AxX s, AVara

When the x or y dimension of the test device, n the
measurement plane onientation. 1s smaller than the above, the
measurement resolution must be < the comrespondmg x or y
dimension of the test device with at least one measurement

point on the test device.

. ! . ) =2GHz: =Smm 3-4GHz <5 mm’
Maximum zoom scan spatial resolution” Axz.ce.. AVzoom )-3 GHz <5 mm’ I 6oHs <t
3-4GHz=4mm
uniform gnd: Azz,.,(n) < 5 mm 4-5GHz. <= 3mm
5-6GHz: = 2mm
Maxinmm zoom scan A2Zoc(1): between 1% 3-4GHz =3mm
wmrﬁohmm two points closest to =4 mm 4-5GHz. =25 mm
no; to phantom hantom surface = ey
¥ graded p 5-6GHz:=2mm
grid
Azzom(n>1): between 15
StleE-C[IlE!I!II?O'mIS = 15 Azan(n—l)
e 3-4GHz=28mm
h‘-hmmunzwmscan X5.2 = 30 mm 4-5GHz=25mm
- 5-6GHz = 22 mm

2011 for details.

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

Note: & 15 the penefration depth of a plane-wave at normal incidence to the tissue mednm: 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
447498is = 1.4 Wikg, < 8 nm_ < 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 ear/tilt 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
w2 w2 | w2
’Qt—ﬂ horizontal i L

line

horizontal :
line A : acoustic
' output

acoustic

B bottom of
output =

bottom of bicridsck B

handset

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

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. Ci Uncertainty Veif
(= %) (= %)

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

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 ©o

3.Phantom and Setup
Phantom Uncertainty 4.00 R 1.73 1 2.31 oo
Liquid Conductivity(target) 5.00 R 1.73 0.64 1.85 oo
Liquid Conductivity(meas.) 2.07 N 1 0.64 1.60 9
Liquid Permitivity(target) 5.00 R 1.73 0.6 1.73 o
Liquid Permitivity(meas.) 5.02 N 1 0.6 1.50 9
Combind Standard Uncertainty 10.85
Coverage Factor for 95 %6 k=2
Expanded STD Uncertainty 21.70

Table 7.1 Uncertainty (750 MHz- 2 600 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 (mWI/q) (W/kg) or (mW/q)
SPATIAL PEAK SAR * 1.60 8.00
(Brain) ' '
SPATIAL AVERAGE SAR ** 0.08 0.40
(Whole Body) ' ’
*kk
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).

Report No HCT CO., LTD.
p ' 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 22 of 194
HCT-A-1506-F011 TEL: +82 31 645 6300 FAX: +82 31 645 6401



CT

T OO, LT

FCCID: ZNFH736P Issue Date: Jun. 23, 2015

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??tsm brobe P_robe_ . Dielectric Parameters CW Validation Modulation Validation

# —— Type Ca::l’lz)ri?]ttlon Ligels DR Meas_,u_re_d Measur_e(_j Sensitivity _Prob(_-) Probe | MOD. Duty PAR
Permittivity | Conductivity Linearity | Isotropy | Type | Factor
4 1605 [ET3DV6 |Head| 750 | 1014 | May 11,2015 42.1 0.9 PASS PASS PASS N/A N/A N/A
4 1605 [ET3DV6 |Body| 750 | 1014 | May 11,2015 55.7 0.98 PASS PASS PASS N/A N/A N/A
2 1609 [ET3DV6 |Head| 835 | 441 | Feb. 06,2015 41.6 0.89 PASS PASS | PASS | GMSK | PASS | N/A
2 1609 [ET3DV6 |Body| 835 | 441 | Feb. 06,2015 55.4 0.97 PASS PASS | PASS | GMSK | PASS | N/A
4 1605 [ET3DV6 |[Head| 1800 |2d007 | May 11,2015 40.2 1.41 PASS PASS PASS N/A N/A N/A
4 1605 [ET3DV6 |Body | 1800 |2d007 | May 11,2015 53.1 1.54 PASS PASS PASS N/A N/A N/A
5 3903 [EX3DV4 |Head| 1900 |5d061 | Sep.11,2014 39.8 1.4 PASS PASS PASS | GMSK | PASS N/A
2 1609 [ET3DV6 |Body | 1900 |5d061 | Feb.06,2015 52.1 1.52 PASS PASS PASS | GMSK | PASS N/A
5 3903 [EX3DV4 |Head| 1900 |5d061 | Sep.11,2014 39.8 1.4 PASS PASS PASS NA N/A NA
2 1609 [ET3DV6 |Body | 1900 |5d061 | Feb. 06,2015 52.1 1.52 PASS PASS PASS N/A N/A N/A
5 3903 [(EX3DV4|Head| 2450 | 743 Sep.11,2014 38.2 1.79 PASS PASS PASS | OFDM N/A PASS
5 3903 (EX3DV4 |Body | 2450 | 743 | Sep.12,2014 53.2 1.95 PASS PASS PASS | OFDM N/A PASS
5 3903 [EX3DV4 |Head| 2600 | 1015 | Mar.24,2015 39.2 1.98 PASS PASS PASS NA N/A NA
5 3903 [(EX3DV4 |Body | 2600 | 1015 | Mar.24,2015 52.7 2.14 PASS PASS PASS NA N/A NA
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
D01v01r03.
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10. SYSTEM VERIFICATION

10.1 Tissue Verification

Freq. Liquid Temp. Deviation | Limit
Date Probe | Dipole | Liquid Parameters Target | Measured
[M HZ] [oC] Value Value [%] [%]
200 er 42.200 43.5 + 3.08 +5
c 0.889 0.865 -2.70 +5
+ +
725 | May 14, 2015 | 1605 | 1014 | Head 20.2 scr 402;309711 3382233 - g;: : :
750 er 41.940 42.8 +2.05 +5
c 0.893 0.909 +1.79 +5
200 er 55.730 54.900 -1.49 5
c 0.959 0.929 -3.13 +5
r 55.629 54.600 -1.85 +5
725 | May 14, 2015 | 1605 | 1014 | Body 20.2 86 0.961 0.953 083 15
750 er 55.530 54.4 -2.03 +5
c 0.963 0.974 +1.14 +5
820 er 41.578 | 42.800 +2.94 +5
c 0.899 0.883 -1.78 +5
r 41.5 42.6 + 2.65 +5
835 | May 12,2015 | 1609 | 441 | Head 19.6 86 0.90 0.903 1033 15
850 er 41.500 | 42.400 +2.17 +5
c 0.916 0.918 +0.22 +5
820 er 55.258 54.300 -1.73 +5
c 0.969 0.965 -0.41 5
835 | May 13,2015 | 1609 | 441 | Body 19.8 er 2593 053'736 ;2'232 f 2
(¢} . . . =X
850 er 55.154 54.200 -1.73 +5
c 0.988 0.987 -0.10 +5
1710 er 40.142 | 40.300 +0.39 5
c 1.348 1.340 - 0.59 +5
. . + 0. +
1750 | May 15, 2015 | 1605 |2d007| Head 19.7 acr 410307719 410317000 - 8 875 + 2
er 40.0 39.9 -0.25 +5
1800 c 1.40 1.43 +2.14 +5
1710 er 53.537 | 52.800 -1.38 +5
c 1.463 1.460 -0.21 +5
- +
1750 | May 15, 2015 | 1605 |2d007| Body 19.7 Scr 513'448382 512'479000 " %)312 " g
er 53.3 52.5 - 1.50 5
1800 c 1.52 1.54 +1.32 +5
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Freq. Liquid Temp. Deviation | Limit
Date Probe | Dipole | Liquid Parameters Target | Measured
[M HZ] [oC] Value Value [%] [%]
1850 er 40.000 39.047 -2.38 5
G 1.400 1.387 -0.93 5
er 40.0 38.867 -2.83 5
1900 | May 18, 2015 | 3903 |5d061| Head 21.6 . 1.40 1437 064 15
1910 er 40.000 38.837 -2.91 5
c 1.400 1.447 + 3.36 5
1850 er 53.300 52.491 -1.52 +5
c 1.520 1.454 -4.34 +5
er 53.3 52.303 -1.87 +5
1900 | May 19, 2015 | 1609 |5d061| Body 22.0 o 150 1505 2099 5
1910 er 53.300 52.254 -1.96 +5
c 1.520 1.514 -0.39 +5
1850 er 40.000 39.067 -2.33 5
G 1.400 1.388 - 0.86 5
er 40.0 38.877 -2.81 5
1900 | May 20, 2015 | 3903 |5d061| Head 21.7 . 1.40 1438 071 15
1910 er 40.000 38.823 -2.94 5
c 1.400 1.446 +3.29 5
1850 er 53.300 53.481 +0.34 +5
c 1.520 1.455 -4.28 +5
er 53.3 53.291 -0.02 +5
1900 | May 20, 2015 | 1609 |5d061| Body 21.7 o 150 1505 2099 5
1910 er 53.300 53.254 - 0.09 +5
c 1.520 1.514 -0.39 +5
er 39.290 39.949 + 1.68 5
2400 G 1.756 1.754 -0.11 5
er 39.2 39.772 + 1.46 5
2450 | May 21, 2015 | 3903 | 743 | Head 22.2 . 180 1,806 1033 15
2500 er 39.140 39.654 +1.31 5
c 1.855 1.864 +0.49 5
2 400 er 52.770 52.900 +0.25 +5
c 1.902 1.880 -1.16 +5
er 52.7 52.7 + 0.00 +5
2450 | May 22,2015 | 3903 | 743 | Body 20.0 o 195 194 051 5
2500 er 52.640 52.600 - 0.08 5
c 2.021 2.000 -1.04 +5
2500 er 39.140 39.357 + 0.55 5
G 1.855 1.910 + 2.96 5
er 39.070 39.186 + 0.30 5
2550 | May 21, 2015 | 3903 | 1015 | Head 22.2 . 1,909 1965 1203 s
2600 er 39.010 39.014 +0.01 5
c 1.964 2.021 +2.90 5
2500 er 52.640 54.600 +3.72 +5
c 2.021 2.070 +2.42 +5
er 52.570 54.500 + 3.67 +5
2550 | May 22,2015 | 3903 | 1015 | Body 20.0 o 2092 130 1182 s
2600 er 52.510 54.300 +3.41 5
c 2.163 2.200 +1.71 +5

The Tissue dielectronic parameters were measured prior to the SAR evaluation using an Agilent 85070C
Dielectronic Probe Kit and Agilent Network Analyzer.
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10.2 System Verification

Prior to assessment, the system is verified to the + 10 % of the specifications at 750 MHz/ 835 MHz / 1800
MHz/ 1 900 MHz / 2 450 MHz / 2 600 MHz by using the system Verification kit. (Graphic Plots Attached)

System Verification Results

|1 w Target 1W -
Freq. Date T;(;z)e ?gﬂ)e Liquid 'I/'Ae nr;bp #gnlils (SSISAERKE ) Mg;aozjlrged No;n;;lilzged Deviation L[IOZ']It
[MHZ] [’Cl | [C [mwig] | [mWig] | [mW/g] (%] [%]
750 | May 14, 2015 | 1605 Head | 20.4 | 20.2 8.31 0.861 8.61 +3.61 | £10
750 | May 14, 2015 | 1605 1014 Body | 204 | 20.2 8.63 0.886 8.86 +2.67 | £10
835 | May 12,2015 | 1609 Head | 19.8 | 19.6 9.21 1.00 10.0 +858 | £10
835 | May 13, 2015 | 1609 a Body | 20.0 | 19.8 9.34 0.990 9.9 +6.00 | £10
1800 | May 15, 2015 | 1605 Head | 19.9 | 19.7 38.3 3.89 38.9 +157 | £10
1800 | May 15, 2015 | 1605 24007 Body | 19.9 | 19.7 38.3 3.96 39.6 +3.39 | £10
1900 | May 18, 2015 | 3903 Head | 21.8 | 21.6 40.6 3.98 39.8 -197 | £10
1900 | May 19, 2015 | 1609 20061 Body | 22.2 | 22.0 40.8 3.91 39.1 -4.17 | £10
1900 | May 20, 2015 | 3903 Head | 21.9 | 21.7 40.6 3.93 39.3 -3.20 | £10
1900 | May 20, 2015 | 1609 5061 Body | 21.9 | 21.7 40.8 3.83 38.3 -6.13 | £10
2450 | May 21, 2015 | 3903 Head | 22.4 | 22.2 53.2 5.29 52.9 -0.56 | £10
2 450 | May 22, 2015 | 3903 3 Body | 20.2 | 20.0 51.3 5.07 50.7 -1.17 | £10
2 600 | May 21, 2015 | 3903 Head | 224 | 22.2 56.5 5.84 58.4 +3.36 | +£10
2 600 | May 22, 2015 | 3903 1015 Body | 20.2 | 20.0 55.4 5.72 57.2 +3.25 | £10

10.3 System Verification Procedure

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 equipment.

- 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 : 33.2 dBm Target Power : 29.7 dBm

GPRS850 PCS1900
GPRS 1tx : 33.2 dBm / EGPRS 1tx : 26.2 dBm GPRS 1tx : 29.7 dBm / EGPRS 1tx : 24.7 dBm
GPRS 2tx : 29.2 dBm / EGPRS 2tx : 23.2 dBm GPRS 2tx : 25.7 dBm / EGPRS 2tx : 22.7 dBm
GPRS 3tx : 27.2 dBm / EGPRS 3tx : 22.2 dBm GPRS 3tx : 24.7 dBm / EGPRS 3tx : 20.7 dBm
GPRS 4tx : 26.2 dBm / EGPRS 4tx : 20.2 dBm GPRS 4tx : 22.7 dBm / EGPRS 4tx : 19.7 dBm

Tune-up Tolerance : -1.5 dB/ +0.5 dB

WCDMA

WCDMAS850

Target Power : 23.7 dBm

HSUPA Sub-test 1 :23.0 dBm HSDPA / DC-HSDPA Sub-test 1 :23.7 dBm

HSUPA Sub-test 2: 21.5 dBm HSDPA / DC-HSDPA Sub-test 2: 23.7 dBm

HSUPA Sub-test 3: 21.5 dBm HSDPA / DC-HSDPA Sub-test 3: 23.2 dBm

HSUPA Sub-test 4: 21.5 dBm HSDPA / DC-HSDPA Sub-test 4: 23.2 dBm

HSUPA Sub-test 5: 23.0 dBm

WCDMA1900

Target Power : 23.2 dBm

HSUPA Sub-test 1: 23.0 dBm HSDPA / DC-HSDPA Sub-test 2: 23.2 dBm

HSUPA Sub-test 2: 22.0 dBm HSDPA / DC-HSDPA Sub-test 3: 23.2 dBm

HSUPA Sub-test 3: 22.0 dBm HSDPA / DC-HSDPA Sub-test 4: 22.7 dBm

HSUPA Sub-test 4: 22.0 dBm HSDPA / DC-HSDPA Sub-test 5: 22.7 dBm

HSUPA Sub-test 5: 23.0 dBm

Tune-up Tolerance : -1.5 dB/ +0.5 dB

* The HSUPA, HSDPA and DC-HSDPA transmitter power will not exceed the R99 maximum transmit power in
devices based on Qualcomm’s HSPA chipset solutions
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LTE
Mode/Band LTE Band 2 LTE Band 4 LTE Band 7 LTE Band 17
Target Power 23.2dBm 23.7dBm 23.2dBm 23.7dBm
Tune-up Tolerance : -1.5 dB/ +0.5 dB
* MPR condition (1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz)
RB Size 1 50% 100% 1 50% 100%
Mode QPSK QPSK QPSK 16-QAM 16-QAM 16-QAM
MPR 0 1 1 1 2 2
MPR (1.4 MHz case) 0 0 1 1 1 2
Tune-up Tolerance : -0.5 dB/ +0.5 dB
Wifi
Mode / Band 802.11b 802.11g 802.11n
2.4 GHz .
WIEI Maximum 175 125 12.5
Nominal 16.5 11.5 11.5
BT.
(in dBm) 1Mbps(GFSK) 2Mbps(DPSK) | 3Mbps(8DPSK) LE
Bluetooth Maximum 105 8 8 1
(Average Power)
Nominal 9.5 7 7 0
R tN HCT CO., LTD.
eport No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 28 of 194

HCT-A-1506-F011

TEL: +82 31 645 6300

FAX: +82 31 645 6401




CT

T OO, LT

FCCID: ZNFH736P Issue Date: Jun. 23, 2015

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 SAR

- GPRS Multi-slots : Body SAR with GPRS/EDGE Multi-slot Class 33 with CS 1 (GMSK)

Note;

This EUT’S GSM, GPRS and EDGE device class is B, DTM Multislot class :N/A

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 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
1TXSlot | 2TX Slot | 3TX Slot | 4 TXSlot | 1 TXSlot | 2 TX Slot | 3 TX Slot | 4 TX Slot
(dBm) |~ 4am) @m) | @Bm) | @Bm) | (dBm) @m) | @Bm) | (dBm)
128 33.00 33.01 29.35 27.64 26.04 26.16 23.64 22.06 20.42
(';ig/l 190 33.08 33.11 29.33 27.61 26.14 26.19 23.67 22.11 20.57
251 33.10 33.13 29.22 27.68 26.08 26.18 23.63 22.13 20.48
512 29.93 29.91 25.88 24.41 22.85 24.60 22.11 20.59 19.18
(1;980'\3 661 30.18 30.18 26.02 24.49 22.97 24.78 22.21 20.67 19.34
810 29.94 29.95 25.97 24.44 22.68 24.69 22.18 20.60 19.40
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 | 2 TX Slot | 3 TX Slot | 4 TX Slot
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
128 23.97 23.98 23.33 23.38 23.03 17.13 17.62 17.80 17.41
%ﬁgﬂ 190 24.05 24.08 23.31 23.35 23.13 17.16 17.65 17.85 17.56
251 24.07 24.10 23.20 23.42 23.07 17.15 17.61 17.87 17.47
512 20.90 20.88 19.86 20.15 19.84 15.57 16.09 16.33 16.17
(1;980'\3 661 21.15 21.15 20.00 20.23 19.96 15.75 16.19 16.41 16.33
810 20.91 20.92 19.95 20.18 19.67 15.66 16.16 16.34 16.39
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 % 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”.

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”.

11.3.4 Handsets with Release 5 HSDPA

Body SAR is not required for handsets with HSDPA capabilities when the maximum average output of each
RF channel with HSDPA active is less than % 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.

Sub-Test 1 Setup for Release S HSDPA

Sub-test Be Ba ﬁg) Be/Pa Bis ¥ CM (dB)”
1 215 15/15 64 215 415 0.0
2 12/159 15/152 64 12/157 24/15 1.0
3 15/15 8/15 64 15/8 30/15 15
4 15/15 415 64 15/4 30/15 15

Note 1: A__g‘[:{_ .-'3_\'__3‘[‘]( and ﬂCQI =3& Ahs = Bhﬁ =30/15& B;_.,= 30/15 *BC

Note 2: CM = 1 for B./Ba =12/15, Pu/B=24/15.

Note 3: For subtest 2 the P/B4 ratio of 12/15 for the TFC during the measurement period (TF1, TFO) 15 achieved by
setting the signaled gain factors for the reference TFC (TF1, TF1) to B. = 11/15 and Pa= 15/15.
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11.3.5 Handsets with Release 6 HSPA (HSDPA/HSUPA)

Body SAR is not required for handsets with HSPA capabilities when the maximum average output of
each RF channel with HSUPA/HSDPA active is less than ¥ dB higher than that measured without
HSUPA/HSDPA using 12.2 kbps RMC and the maximum SAR for 12.2 kbps RMC is < 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, according to the highest
body SAR configuration in 12.1 kbps RMC without HSPA. When VOIP is applicable for head exposure,
SAR is not required when the maximum output of each RF channel with HSPA is less than ¥z dB higher
than that measured using 12.2 kbps RMC; otherwise, the same HSPA configuration used for body
measurement should be used to test for head exposure.

Sub- Ba Bed Ba | CM® | MPR | AGY® | E-

test P Pa (SE) B/Ba | B Pec Bea (SE) | (codes) | (dB) | (dB) | Index | TFCI
1 | 1115% ) 15159 | 64 | 11/15% | 22/15 | 209/225 | 1039/225 | 4 1 1.0 0.0 20 75
2 6/15 1515 | 64 | 615 | 12415 | 12115 94/75 4 1 30 2.0 12 7
3 | 1sas | 9ns | e+ | 15 | 3015 3015 g’j il I 2 20 | 10| 15 | @
4 2/15 1515 | 64 | 215 | 415 | 215 56/75 4 1 30 2.0 17 71
5 | 155%™ | 15159 | 64 | 15159 | 30115 | 24115 134/15 4 1 1.0 0.0 21 81

Mote 1: ﬁ;_f]{. .‘l‘_\;_q_cn ﬁﬂ.d ACQI =8 A':Is = B]L‘.".B: = 3015 = ﬂ]__c: 30/15 *EC'

Note 2: CM =1 for B./Bg =12/15, Pu/P=24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH. E-DPDCH and E-
DPCCH the MPR 1s based on the relative CM difference.

Mote 3: For subtest 1 the B/B, ratio of 11/15 for the TFC duning the measurement period (TF1, TFO) 1s achieved by setting the
signaled gain factors for the reference TFC (TF1. TF1) to p. = 10/15 and fg= 15/15.

MNote 4: For subtest 5 the B./B, ratio of 15/15 for the TFC during the measurement period (TF1, TFO) 1s achieved by setting the
signaled gam factors for the reference TFC (TF1. TF1) to B, = 14/15 and Ba= 15/15.

Note 5: Testing UE using E-DPDCH Physical Laver category 1 Sub-test 3 15 not required according to TS 25.306 Table 5.1g.

Note 6: B, can not be set directly: it 15 set by Absolute Grant Value.

Note : Per KDB 941225 D01v03, the 12.2kbps RMC is the primary mode.

11.3.6 DC-HSDPA

UMTS SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB publication 941225 D01v02.
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.

DC-HSDPA Considerations:
- 3GPP Specification 34.121-1 Release 8 Ver 8.10.0 was used for DC-HSDPA guidance
- H-Set 12(QPSK) was confirmed to be used during DC-HSDPA measurements
- Measured maximum output powers for DC-HSDPA were not greater than 1/4 dB higher than the
WCDMA 12.2 kbps RMC maximum output and as a result, SAR is not required for DC-HSDPA
- The DUT supports UE category 24 for HSDPA

It is expected by the manufacturer that MPR for some HSUPA subtests may be up to 1 dB more than
specified by 3GPP, but also as low as 0 dB according to the chipset implementation in this model.

<

= F Conmecior | Wireless Devise
DUT

Base Station Simulator
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WCDMAS850
3GPP 3GPP 34.121
Cellular Band [dBm]
Release Mode
N Subtest UL 4132 UL 4183 UL 4233
DL 4357 DL 4408 DL 4458
99 WCDMA 12.2 kbps RMC 23.18 23.25 23.27
99 WCDMA 12.2 kbps AMR 23.21 23.23 23.27
5 Subtest 1 23.07 23.24 23.17
5 Subtest 2 23.09 23.17 23.16
HSDPA
5 Subtest 3 22.55 22.65 22.71
5 Subtest 4 22.63 22.61 22.72
6 Subtest 1 22.87 23.15 22.68
6 Subtest 2 21.03 21.14 21.51
6 HSUPA Subtest 3 22.25 22.29 22.13
6 Subtest 4 21.49 21.55 21.85
6 Subtest 5 23.14 23.19 22.60
8 Subtest 1 23.03 23.20 23.19
8 Subtest 2 22.99 23.15 23.22
DC-HSDPA
8 Subtest 3 22.47 22.63 22.65
8 Subtest 4 22.46 22.63 22.66
WCDMA Average Conducted output powers
WCDMA1900
3GPP 3GPP 34.121
PCS Band [dBm]
Release Mode
N Subtest UL 9262 UL 9400 UL 9538
DL 9662 DL 9800 DL 9938
99 WCDMA 12.2 kbps RMC 23.36 23.38 23.38
99 WCDMA 12.2 kbps AMR 23.34 23.37 23.38
5 Subtest 1 23.34 23.34 23.32
5 Subtest 2 23.28 23.37 23.31
HSDPA
5 Subtest 3 22.82 22.82 22.88
5 Subtest 4 22.82 22.84 22.87
6 Subtest 1 22.58 22.53 23.21
6 Subtest 2 21.67 21.69 21.15
6 HSUPA Subtest 3 22.14 22.00 22.46
6 Subtest 4 21.82 21.70 21.78
6 Subtest 5 22.67 22.52 23.32
8 Subtest 1 23.26 23.60 23.59
8 Subtest 2 23.25 23.59 23.60
DC-HSDPA
8 Subtest 3 22.85 23.00 23.07
8 Subtest 4 22.85 23.13 23.09
WCDMA Average Conducted output powers
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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 2
MPR MPR
Bandwidth | Modulation SITzBe RB Offset | Max-Average Power (dBm) |\ " i per | [dB]
18607 18900 19193 3GPP [dB]

1 0 23.20 22.99 23.03 0 0

1 3 23.12 23.03 23.39 0 0

1 5 23.17 22.82 23.16 0 0

QPSK 3 0 23.11 22.95 23.08 0 0

3 1 23.06 23.27 23.01 0 0

3 3 23.02 23.05 22.94 0 0

6 0 22.18 22.00 22.00 0-1 1

1.4 MHz 1 0 22.57 22.55 22.04 0-1 1

1 3 22.61 22.37 21.95 0-1 1

1 5 22.64 22.28 22.13 0-1 1

16QAM 3 0 22.36 21.99 22.35 0-1 1

3 1 22.32 22.02 22.29 0-1 1

3 3 22.21 21.98 22.30 0-1 1

6 0 21.12 20.71 21.15 0-2 2
MPR MPR
Bandwidth | Modulation SF?IZBG RB Offset MRS (PO (i) Allowed Per [dB]

18615 18900 19185 3GPP [dB]

1 0 23.16 23.20 23.08 0 0

1 7 23.22 23.41 23.33 0 0

1 14 23.17 23.04 23.08 0 0

QPSK 8 0 22.17 22.08 21.99 0-1 1

8 3 22.15 2211 22.01 0-1 1

8 7 22.14 22.23 21.97 0-1 1

3 MHz 15 0 22.16 22.11 22.02 0-1 1

1 0 22.59 22.56 2211 0-1 1

1 7 22.60 22.57 22.28 0-1 1

1 14 22.58 22.48 22.04 0-1 1

16QAM 8 0 21.19 21.48 21.10 0-2 2

8 3 21.02 21.09 20.91 0-2 2

8 7 21.12 21.23 21.06 0-2 2

15 0 21.06 21.18 21.11 0-2 2
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MPR MPR
Bandwidth | Modulation | RB Size | RB Offset | @X-Average Power (dBm) |\ i per | [dB]
18625 18900 19175 3GPP [dB]
1 0 23.20 23.10 22.99 0 0
1 12 23.47 23.41 22.91 0 0
1 24 23.16 22.98 22.98 0 0
QPSK 12 0 22.19 22.10 22.02 0-1 1
12 6 22.13 22.11 22.06 0-1 1
12 11 22.21 22.10 22.08 0-1 1
5 MHz 25 0 22.16 22.06 22.02 0-1 1
1 0 22.31 22.23 22.45 0-1 1
1 12 22.35 22.10 22.48 0-1 1
1 24 22.24 22.00 22.37 0-1 1
16QAM 12 0 21.08 20.84 20.96 0-2 2
12 6 21.11 20.83 21.04 0-2 2
12 11 21.28 21.07 21.08 0-2 2
25 0 21.13 21.16 20.88 0-2 2
MPR MPR
Bandwidth | Modulation | RB Size | RB Offset iR (Fenar (ClEn) Allowed Per [dB]
18650 18900 19150 3GPP [dB]
1 0 23.29 23.43 23.42 0 0
1 24 23.37 23.16 23.16 0 0
1 49 23.35 23.03 23.04 0 0
QPSK 25 0 22.16 22.08 21.98 0-1 1
25 12 22.15 22.08 21.99 0-1 1
25 24 22.11 21.93 21.99 0-1 1
50 0 22.14 21.89 21.94 0-1 1
10 MHz 1 0 22.27 22.33 22.19 0-1 1
1 24 22.66 22.20 22.59 0-1 1
1 49 22.64 22.11 22.58 0-1 1
16QAM 25 0 21.14 21.07 20.98 0-2 2
25 12 21.00 21.26 20.80 0-2 2
25 24 20.95 21.05 20.85 0-2 2
50 0 21.18 20.88 20.91 0-2 2
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MPR MPR
Bandwidth | Modulation | RB Size | RB Offset | “&X-Average Power (dBm) |\ i per | [dB]
18675 18900 19125 3GPP [dB]
1 0 23.28 23.12 22.93 0 0
1 36 23.19 23.34 22.71 0 0
1 74 23.14 23.02 22.66 0 0
QPSK 36 0 22.25 22.04 22.02 0-1 1
36 18 22.16 21.97 22.02 0-1 1
36 38 22.09 21.98 21.94 0-1 1
15 MHz 75 0 22.15 21.91 21.91 0-1 1
1 0 22.28 22.62 22.24 0-1 1
1 36 22.61 22.54 22.47 0-1 1
1 74 22.69 22.47 22.39 0-1 1
16QAM 36 0 21.06 21.17 20.99 0-2 2
36 18 20.97 21.06 20.92 0-2 2
36 38 21.11 21.08 20.87 0-2 2
75 0 21.05 20.80 20.77 0-2 2
MPR MPR
Bandwidth | Modulation | RB Size | RB Offset | “&X-Average Power (dBm) |\ i per | [dB]
18700 18900 19100 3GPP [dB]
1 0 23.29 23.14 23.21 0 0
1 49 23.05 23.33 23.16 0 0
1 99 22.93 22.92 23.00 0 0
QPSK 50 0 22.38 22.19 22.10 0-1 1
50 25 22.18 22.02 22.09 0-1 1
50 49 22.23 22.01 22.00 0-1 1
100 0 22.25 22.00 22.04 0-1 1
20 MHz 1 0 22.63 22.33 22.45 0-1 1
1 49 22.09 22.04 22.41 0-1 1
1 99 22.08 21.62 22.28 0-1 1
16QAM 50 0 21.25 21.05 21.01 0-2 2
50 25 21.26 20.97 21.00 0-2 2
50 49 21.21 20.96 20.89 0-2 2
100 0 21.25 20.87 20.97 0-2 2
Report No. 74, Seoicheon-ro 578 beon-gil, Majaig:rm(;gc.uhl,:lc:i;son—si, Gyeonggi-do, Korea 467-811 35 0f 194

HCT-A-1506-F011

TEL: +82 31 645 6300

FAX: +82 31 645 6401




CT

T OO, LT

FCCID: ZNFH736P Issue Date: Jun. 23, 2015
-LTE Band 4
MPR MPR
Bandwidth | Modulation | RB Size | RB Offset | Mex-Average Power (dBm) | L i per | [dB]
19957 20175 20393 | 3GPP [dB]
1 0 23.54 23.52 23.45 0 0
1 3 23.64 23.75 23.64 0 0
1 5 23.60 23.50 23.49 0 0
QPSK 3 0 23.49 23.51 23.46 0 0
3 1 23.62 23.44 23.49 0 0
3 3 23.59 23.43 23.52 0 0
6 0 22.65 22.37 22.61 0-1 1
1.4 MHz 1 0 23.03 22.67 23.14 0-1 1
1 3 23.11 22.57 23.05 0-1 1
1 5 23.03 22.56 23.15 0-1 1
16QAM 3 0 22.38 22.62 22.70 0-1 1
3 1 22.44 22.85 22.77 0-1 1
3 3 22.35 22.84 22.88 0-1 1
6 0 21.19 21.45 21.46 0-2 2
MPR MPR
Bandwidth | Modulation | RB Size | RB Offset | Max-Average Power (dBm) |, "\ ber | [dB]
19965 20175 20385 | 3GPP [dB]
1 0 23.85 23.46 23.53 0 0
1 7 23.91 23.72 23.94 0 0
1 14 23.70 23.47 23.73 0 0
QPSK 8 0 22.54 22.48 22.49 0-1 1
8 3 22.61 22.37 22.48 0-1 1
8 7 22.51 22.49 22.66 0-1 1
3 MHz 15 0 22.60 22.45 22.59 0-1 1
1 0 23.08 22.60 23.12 0-1 1
1 7 23.02 22.75 23.01 0-1 1
1 14 22.99 22.62 23.00 0-1 1
16QAM 8 0 21.69 21.50 21.78 0-2 2
8 3 21.76 21.24 21.53 0-2 2
8 7 21.81 21.28 21.50 0-2 2
15 0 21.73 21.33 21.53 0-2 2
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MPR MPR
Bandwidth | Modulation | RB Size | RB Offset | Max-AveragePower (dBm) | v per | [dB]
19975 20175 20375 3GPP [dB]
1 0 23.54 23.38 23.44 0 0
1 12 23.88 23.52 23.66 0 0
1 24 23.48 23.34 23.53 0 0
QPSK 12 0 22.60 22.48 22.61 0-1 1
12 6 22.47 22.47 22.59 0-1 1
12 11 22.48 22.44 22.57 0-1 1
5 MHz 25 0 22.63 22.38 2251 0-1 1
1 0 22.73 22.40 22.86 0-1 1
1 12 22.81 22.85 23.06 0-1 1
1 24 22.49 22.49 23.03 0-1 1
16QAM 12 0 21.62 21.23 21.57 0-2 2
12 6 21.46 21.15 21.62 0-2 2
12 11 21.51 21.16 21.67 0-2 2
25 0 21.51 21.12 21.44 0-2 2
MPR MPR
Bandwidth | Modulation RB Size RB Offset WEnAErRgE Femer (Elsm) Allowed Per | [dB]
20000 20175 20350 3GPP [dB]
1 0 23.76 23.81 23.74 0 0
1 24 23.56 23.87 23.67 0 0
1 49 23.68 23.44 23.85 0 0
QPSK 25 0 22.56 22.45 22.50 0-1 1
25 12 22.52 22.51 22.54 0-1 1
25 24 22.49 22.35 22.53 0-1 1
50 0 22.56 22.50 22.57 0-1 1
10 MHz 1 0 22.74 23.02 22.76 0-1 1
1 24 23.10 22.78 22.78 0-1 1
1 49 23.18 22.93 22.81 0-1 1
16QAM 25 0 22.60 22.39 22.63 0-2 2
25 12 22.51 22.40 22.59 0-2 2
25 24 22.56 22.52 22.59 0-2 2
50 0 21.56 21.51 21.67 0-2 2
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MPR MPR
Bandwidth | Modulation | RB Size | RB Offset | Max-Average Power (dBm) |, v per | [dB]
20025 20175 20325 3GPP [dB]
1 0 23.79 23.97 23.21 0 0
1 36 23.54 23.67 23.26 0 0
1 74 23.73 23.68 23.43 0 0
QPSK 36 0 22.56 22.50 22.45 0-1 1
36 18 22.49 22.40 22.62 0-1 1
36 38 22.47 22.36 22.49 0-1 1
75 0 22.56 22.44 22.52 0-1 1
15 MHz 1 0 23.17 23.15 22.56 0-1 1
1 36 22.97 22.92 22.94 0-1 1
1 74 22.96 22.92 23.16 0-1 1
16QAM 36 0 21.67 21.71 21.52 0-2 2
36 18 21.40 21.56 21.60 0-2 2
36 38 21.32 21.52 21.58 0-2 2
75 0 21.57 21.48 21.42 0-2 2
MPR MPR
Bandwidth | Modulation RB Size RB Offset WEnAErRge [Hemer (Elsm) Allowed Per | [dB]
20175 3GPP [dB]
1 0 23.71 0 0
1 49 23.44 0 0
1 99 23.38 0 0
QPSK 50 0 22.58 0-1 1
50 25 22.51 0-1 1
50 49 22.39 0-1 1
100 0 22.52 0-1 1
20 MHz 1 0 22.64 0-1 1
1 49 22.45 0-1 1
1 99 22.32 0-1 1
16QAM 50 0 21.53 0-2 2
50 25 21.43 0-2 2
50 49 21.33 0-2 2
100 0 21.49 0-2 2

Note: LTE Band 4 (AWS) at 20 MHz Bandwidth does not support three non-overlapping channels. Per KDB
941225 D05v02r03, 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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-LTE Band 7
MPR MPR
Bandwidth | Modulation | RB Size | RB Offset | M@X-Average Power (dBm) | i per | [dB]
20775 21100 21425 3GPP [dB]
1 0 23.24 22.81 23.03 0 0
1 12 23.26 23.40 23.06 0 0
1 24 22.90 22.98 23.04 0 0
QPSK 12 0 22.13 22.18 22.15 0-1 1
12 6 22.05 22.13 22.20 0-1 1
12 11 22.04 22.06 22.19 0-1 1
5 MHz 25 0 21.95 22.06 22.17 0-1 1
1 0 22.16 22.43 22.49 0-1 1
1 12 22.37 22.24 22.56 0-1 1
1 24 22.08 22.07 22.46 0-1 1
16QAM 12 0 21.03 21.29 21.14 0-2 2
12 6 20.96 21.27 21.29 0-2 2
12 11 20.91 21.23 21.02 0-2 2
25 0 21.05 21.07 20.99 0-2 2
MPR MPR
Bandwidth | Modulation RB Size RB Offset IR AERES POUE? (i) Allowed Per | [dB]
20800 21100 21400 3GPP [dB]
1 0 22.99 23.26 23.34 0 0
1 24 23.00 23.10 23.17 0 0
1 49 22.84 23.22 23.20 0 0
QPSK 25 0 22.14 22.22 22.18 0-1 1
25 12 22.07 22.05 22.25 0-1 1
25 24 22.03 22.11 22.16 0-1 1
50 0 22.13 22.09 22.19 0-1 1
10 MHz 1 0 22.60 22.32 22.44 0-1 1
1 24 22.49 22.33 22.39 0-1 1
1 49 22.46 22.27 22.25 0-1 1
16QAM 25 0 21.04 21.35 21.25 0-2 2
25 12 21.02 21.14 21.13 0-2 2
25 24 21.08 21.06 21.10 0-2 2
50 0 21.00 21.03 21.08 0-2 2
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MPR MPR
Bandwidth | Modulation | RB Size | RB Offset | Max-AveragePower (dBm) | " i per | [dB]
20825 21100 21375 3GPP [dB]
1 0 23.41 23.41 22.97 0 0
1 36 23.14 23.27 23.00 0 0
1 74 22.88 23.25 22.99 0 0
QPSK 36 0 22.19 22.21 22.21 0-1 1
36 18 22.10 22.17 22.27 0-1 1
36 38 22.04 22.16 22.18 0-1 1
75 0 22.03 22.13 22.10 0-1 1
15 MHz 1 0 22.19 22.45 22.58 0-1 1
1 36 21.93 22.22 22.60 0-1 1
1 74 22.14 22.19 22.61 0-1 1
16QAM 36 0 21.13 21.28 21.22 0-2 2
36 18 21.09 21.24 21.37 0-2 2
36 38 20.94 21.26 21.29 0-2 2
75 0 20.99 21.14 21.02 0-2 2
MPR MPR
Bandwidth | Modulation RB Size RB Offset IERCANETES (PO (Gl Allowed Per | [dB]
20850 21100 21350 3GPP [dB]
1 0 23.10 23.00 22.87 0 0
1 49 22.85 23.27 23.00 0 0
1 99 22.74 22.94 23.03 0 0
QPSK 50 0 22.31 22.29 22.22 0-1 1
50 25 22.04 22.21 22.20 0-1 1
50 49 21.99 22.16 22.26 0-1 1
100 0 22.20 22.15 22.16 0-1 1
20 MHz 1 0 22031 | 2251 | 2232 0-1 1
1 49 21.91 22.16 22.35 0-1 1
1 99 21.85 22.01 22.49 0-1 1
16QAM 50 0 21.17 21.20 21.16 0-2 2
50 25 21.14 21.22 21.14 0-2 2
50 49 21.06 21.29 21.15 0-2 2
100 0 21.09 21.03 21.05 0-2 2
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-LTE Band 17
Max.Average Power
' . . (dBm) MPR MPR
Bandwidth | Modulation RB Size RB Offset Allowed Per [dB]
23730 3GPP [dB]
710 MHz

1 0 23.71 0 0

1 12 23.77 0 0

1 24 23.69 0 0

QPSK 12 0 22.51 0-1 1

12 6 22.51 0-1 1

12 11 22.49 0-1 1

25 0 22.50 0-1 1

SMHz 1 0 2274 0-1 1

1 12 22.81 0-1 1

1 24 22.60 0-1 1

16QAM 12 0 21.36 0-2 2

12 6 21.31 0-2 2

12 11 21.37 0-2 2

25 0 21.41 0-2 2

Max.Average Power
' . . (dBm) MPR MPR
Bandwidth | Modulation RB Size RB Offset Allowed Per [dB]
23790
3GPP [dB]
710 MHz

1 0 23.81 0 0

1 24 23.58 0 0

1 49 23.73 0 0

QPSK 25 0 22.61 0-1 1

25 12 22.52 0-1 1

25 24 22.58 0-1 1

50 0 22.61 0-1 1

10MHz 1 0 22.84 0-1 1

1 24 22.77 0-1 1

1 49 22.86 0-1 1

16QAM 25 0 21.59 0-2 2

25 12 21.39 0-2 2

25 24 21.59 0-2 2

50 0 21.52 0-2 2

Note: LTE Band 17 at 5 MHz &10 MHz Bandwidth does not support three non-overlapping channels. Per

KDB 941225 D05v02r03, 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
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.

U-NII-1 and U-NII-2A

For devices that operate in both U-NOO-1 and U-NII-2A bands, when the same maximum output power is
specified for both bands, SAR measurement using OFDM SAR test procedures is not required for U-NII-1
unless the highest reported SAR for U-NII-2A is > 1.2 W/kg according to KDB 248227 D01v02. When different
maximum output powers are specified for the bands, SAR measurement for the U-NII band with the lower
maximum output power is not required unless the highest reported SAR for the U-NII band with the higher
maximum output power, adjusted by the ration of lower to higher specified maximum output power for the two
bands, is >1.2 W/kg.

U-NII-2C and U-NII-3

The frequency range covered by U-NII-2C and U-NII-3 is 380 MHz (5.47 — 5.85 GHz), which requires a
minimum of at least two SAR probe calibration frequency points to support SAR measurements. To maintain
SAR measurement accuracy and to facilitate test reduction, the channels in U-NII-2C band above 5.65 GHz
are grouped with the 5.8 GHz channels in U-NII-3 band or 15.247 5.8 GHz band to enable tow SAR probe
calibration frequency points to cover the bands, including the band gap channel. When band gap channels
are disabled, each band is tested independently according to the normally required OFDM SAR measurement
and probe calibration frequency points requirements.

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.
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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.

OFDM Transmission Mode and SAR Test Channel Selection

For the 2.4 GHz and 5 GHz bands, 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 bandwidth, modulation and data
rate etc., the lower order 802.11 mode i.e., 802.11a, then 802.11n 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, in both 2.4 GHZ and 5 GHz bands, 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 802.11b Average RF Power

Freq. 802.11b (2.4 GHz) Conducted Power
Mode Channel
[MHz] [dBm]
2412 1 16.76
802.11b 2437 6 16.47
2462 11 17.37
2412 1 11.66
802.11g 2437 6 11.35
2462 11 11.95
2412 1 11.64
802.11n 2437 6 11.36
2462 11 11.91

Justification for test configurations for WLAN per KDB Publication 248227 D0O1v02:

= 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 P Y
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11.6 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 Reported SAR * — < 1.2W/kg.
Primary Max tune tune — up(mW)

Based on the highest Reported SAR, the secondary mode is not required.
[0.960* (224/234)] = 0.952 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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11.6.2BT/BTLE

Per FCC KDB 447498 D01v05r02, The 1g SAR exclusion threshold for distance < 50 mm is defined by the

following equation:

Max Power of Channel(mW)

Test Separation Distance (mm)

* \/[Frequency(GHz) < 3.0

Frequenc Maximum Separation
Mode q y Allowed Power Distance <3.0
[MHZ] [mW] [mm]
Bluetooth 2 480 11 10 1.73
Bluetooth LE 2480 1 10 0.16

Based on the maximum conducted power of Bluetooth and antenna to use separation distance, Bluetooth
SAR was not required [(11/10)*\2.480] = 1.73 < 3.0.

Based on the maximum conducted power of Bluetooth and antenna to use separation distance, Bluetooth LE
SAR was not required [(1/10)*2.480] = 0.16 < 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 and
10g SAR for simultaneous transmission assessment involving that transmitter.

Estimated 1g SAR = Jf(GHZ) " (Max Power of channel mW).

7.5 Min Seperation Distance

Frequenc Maximum Separation Estimated 1gSAR
Mode d Y Allowed Power Distance (Body) (Body)
[MHz] [mW] [mm] [Wikg]
Bluetooth 2480 11 10 0.23
Bluetooth LE 2480 1 10 0.02

Note :

1) Held-to ear configurations are not applicable to Bluetooth operations and therefore were not considered for
simultaneous transmission. The Estimated 1g and 10g SAR results were determined according to FCC
KDB447498 D01v05r02.

2) The frequency of Bluetooth using for estimated SAR was selected highest channel of Bluetooth for highest
estimated SAR.

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811
TEL: +82 31 645 6300 FAX: +82 31 645 6401
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12. SAR Test configuration

12.1 Sides for SAR Testing Configurations

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
WCDMA 1900 Yes Yes Yes Yes Yes No
LTE Band 2 Yes Yes Yes Yes Yes No
LTE Band 4 Yes Yes Yes Yes Yes No
LTE Band 7 Yes Yes Yes Yes Yes No
LTE Band 17 Yes Yes Yes Yes Yes No
2.4 GHz WLAN Yes Yes Yes Yes No Yes

* Note;

All test configurations are based on front view.
The distances between the transmit antennas and edges of the device are included in the filing.
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13. SAR TEST DATA SUMMARY

13.1-1 Measurement Results (GSM850 Head SAR)

Frequency Power (dBm) Power Measured .| Scaled
: Phantom Scaling Plot

Mode | Tune-Up |Conducted| Drift Cover Type iti SAR SAR
MHz | Ch. Limit © | Power | (dB) Position | (mwig) | Factor | mwig) | N
836.6 | 190 33.7 33.08 | -0.132 Standard Left Ear 0.235 1.153 | 0.271 -

836.6 | 190 | gsm 33.7 | 33.08 | -0.168 Standard Left Tilt 0.156 |1.153|0.180 | -

836.6 | 190 | 850 | 337 |33.08| -0.177 | Standard |RightEar| 0.316 |1.153 [0.364| 1

836.6 | 190 33.7 |33.08 | -0.108 Standard Right Tilt | 0.158 | 1.153 | 0.182 | -

836.6 | 190 33.7 (3311 -0.01 Standard Left Ear 0.209 |1.146|0.239 | -

836.6 | 190 |gprs| 337 |33.11| -0051 | Standard | LeftTilt | 0.135 |1.146 | 0.155| -

836.6 | 190 | 1TX | 337 |33.11| -0.054 | Standard |RightEar| 0.293 |1.146 |0.336| -

836.6 | 190 33.7 33.11 | -0.143 Standard Right Tilt 0.144 1.146 | 0.165 -
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 Power (dBm) Power Measured - Scaled
: Phantom Scaling Plot

Mode | Tune-Up | Conducted Drift Cover Type L SAR SAR
MHz | ch. Uimit | Power | (dB) Position | mwrg) | Factor | miwig) | NO
1880.0| 661 30.2 30.18 0.14 Standard Left Ear | 0.316 1.005 0.317 -

1880.0| 661 | ggm | 392 | 30.18 | -0.03 | Standard | LeftTilt | 0.239 | 1.005 | 0.240 | -

1880.0| 661 | 1900 | 30.2 | 30.18 | 0.01 | Standard |RightEar| 0.225 | 1.005 | 0.226 | -

1880.0| 661 30.2 | 30.18 | -0.06 | Standard | RightTilt | 0.239 | 1.005 | 0.240 | -

1880.0| 661 30.2 30.18 | -0.08 | Standard | LeftEar | 0.360 | 1.005 | 0.362 2

1880.0| 661 | gprs | 30.2 30.18 | -0.03 | Standard | LeftTilt | 0.240 | 1.005 | 0.241 -

1880.0| 661 | 1Tx 30.2 | 30.18 | -0.02 | Standard |RightEar| 0.225 | 1.005 | 0.226 | -

1880.0| 661 30.2 30.18 | -0.05 Standard | Right Tilt | 0.240 1.005 0.241 -
ANSI/ IEEE C95.1 - 1992- Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
R tN HCT CO., LTD.
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13.1-3 Measurement Results (WCDMA850 Head SAR)

836.6 | 4183 24.2 | 23.25|-0.130 | Standard | Left Ear | 0.182 1.245 0.227
836.6 (4183 |\wcDMA| 24.2 | 23.25 |-0.007 | Standard | Left Tilt 0.123 1.245 0.153 -
836.6 |4183| 850 | 242 | 23.25[-0.010| Standard |Right Ear| 0.233 | 1.245 | 0.290 | 3
836.6 | 4183 24.2 | 23.25 |-0.008 | Standard | Right Tilt | 0.135 1.245 0.168 -

ANSI/ IEEE C95.1 - 1992- Safety Limit Head
Spatial Peak 1.6 W/kg (mWI/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.1-4 Measurement Results (WCDMA1900 Head SAR)

e | o | Mode [ TuneTcmven] ‘O | cover Ty | e | "R sennn | S|
1852.4| 9262 23.7 | 23.36 | 0.02 | Standard | LeftEar | 0.888 1.081 0.960 4
1 880.0| 9400 23.7 | 23.38 | -0.15 | Standard | LeftEar | 0.787 1.076 0.847 -
1907.6| 9538 |\wcpmA| 23.7 | 23.38 | 0.10 | Standard | LeftEar | 0.788 1.076 0.848 -
1880.0{ 9400 | 1900 | 237 | 2338 | 0.01 | Standard | LeftTilt | 0537 | 1.076 | 0578 | -
1 880.0| 9400 23.7 | 23.38 | -0.02 | Standard |Right Ear| 0.515 1.076 0.554 -
1 880.0| 9400 23.7 | 23.38 | 0.11 | Standard | RightTilt | 0.553 1.076 0.595 -

ANSI/ IEEE C95.1 - 1992- Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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13.1-5 Measurement Results (LTE Band 2 20MHz Head SAR)

Frequenc Power (dBm
o on | Mode e e G Covr Ty P | 82,2, ] s | SSAEY o
1 860| 18700 23.7 |23.29|-0.08 | Standard | LeftEar | 1 O | 0940 | 1.099 | 1.033 | 5
1 880| 18900 23.7 |23.33| 0.10 | Standard | LeftEar | 1 | 49 | 0.862 1.089 | 0939 | -
1900| 19100 23.7 |23.21| 0.02 | Standard | Left Ear 1 0 | 0.807 1.119 | 0.903 | -
1 860| 18700 22.7 |22.38| 0.14 | Standard | LeftEar | 50 | O | 0.772 1.076 | 0.831 | -
1 880| 18900 22.7 |22.19| 0.00 | Standard | LeftEar | 50 | O | 0.698 | 1.125 | 0.785 | -
1900| 19100 22.7 |22.10|-0.04 | Standard | LeftEar | 50 | O | 0.645 | 1.148 | 0.741 | -
1860|18700 | QPSK | 22.7 |22.25(-0.18 | Standard | LeftEar | 100| O | 0.608 | 1.109 | 0.674 | -
1 880| 18900 23.7 |23.33| 0.02 | Standard | Left Tilt 1 | 49 | 0560 | 1.089 | 0.610 | -
1 860| 18700 22.7 |22.38| 0.01 | Standard | LeftTit | 50 | 0 | 0.487 1.076 | 0.524 | -
1 880| 18900 23.7 |23.33| 0.14 | Standard | RightEar | 1 | 49 | 0.542 1.089 | 0.590 | -
1 860| 18700 22.7 |22.38| 0.12 | Standard | RightEar | 50 | 0 | 0.445 | 1.076 | 0.479 | -
1 880| 18900 23.7 |23.33| 0.11 | Standard | RightTilt | 1 [ 49 [ 0.589 | 1.089 | 0.641 | -
1860| 18700 22.7 |22.38| 0.07 | Standard | RightTilt | 50 [ 0 [ 0.509 | 1.076 | 0.548 | -

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

13.1-6 Measurement Results (LTE Band 4 20MHz Head SAR)

Frequenc Power (dBm

Mqu (i,h. Mode Tqu;r?]-ilth C(Jlgrgl\;lvcgfd Pé\r,éf?r Cover Type ’TD'Z)asri]tti(c))rr:1 gge O?fsl?et M(Elév%;jd ?:%ecl:l':g? (Sé\%'/g; T\}gt
1732.5(20175 24.2 | 23.71 |-0.156| Standard | Left Ear| 1 0 0.626 | 1.119 | 0.701 | 6
1732.5(20175 23.2 | 22.58 [0.040| Standard | LeftEar| 50 | O 0.456 | 1.153 | 0.526 -
1732.5(20175 242 | 23.71 |-0.057| Standard | Left Tilt | 1 0 0.313 | 1.119 | 0.350 -
1732.5|20175 23.2 | 22.58 |0.061 | Standard | Left Tilt | 50 | O 0.248 | 1.153 | 0.286 -
1732.5(20175 QPSK 24.2 | 23.71 |-0.053| Standard [Right Ear| 1 0 0.345 | 1.119 | 0.386 -
1732.5(20175 23.2 | 22.58 [-0.013| Standard [Right Ear, 50 | 0 0.274 | 1.153 | 0.316 -
1732.5(20175 24.2 | 23.71 [0.094 | Standard |Right Tilt| 1 0 0.282 | 1.119 | 0.316 -
1732.5(20175 23.2 | 22.58 [-0.051| Standard |Right Tilt}f 50 | 0O 0.224 | 1.153 | 0.258 -

ANSI/ IEEE C95.1 1992 - Safety Limit Head
Spatial Peak 1.6 W/kg (mW/qg)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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13.1-7 Measurement Results (LTE Band 7 20MHz Head SAR)

Frequenc Power (dBm

T o | Mote e el S | covertoe | Rmn | 2| 72, MOERHSS x| 1 |
2535| 21100 23.7 |23.27| 0.13 | Standard | Left Ear 1 49 0.295 | 1.104 | 0.326 -
2510| 20850 22.7 |22.31| 0.13 | Standard | Left Ear | 50 0 0.195 | 1.094 | 0.213 -
2535| 21100 23.7 |23.27 | 0.14 | Standard | Left Tilt 1 49 0.171 | 1.104 | 0.189 -
2510( 20850 22.7 |22.31| 0.15 | Standard | LeftTilt | 50 0 0.115 | 1.094 | 0.126 -
2535( 21100 QPSK 23.7 | 23.27 | -0.15 | Standard | Right Ear| 1 49 0.306 |1.104| 0.338 | 7
2510| 20850 22.7 |22.31|-0.19 | Standard | Right Ear | 50 0 0.225 | 1.094 | 0.246 -
2535| 21100 23.7 |23.27| 0.14 | Standard | Right Tilt | 1 49 0.099 | 1.104 | 0.109 -
2510| 20850 22.7 |22.31|-0.12 | Standard | Right Tilt | 50 0 0.068 | 1.094 | 0.074 -

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

13.1-8 Measurement Results (LTE Band 17 10MHz Head SAR)

Frequenc Power (dBm

MHz q C:T Bics Tqu}ﬁ{ilthégf\ff)éfd P('%\rléf?r Cover Type | oo | §re | ofiset M(ing\',iv%;d Factor (Sn%;; No
710 | 23790 24.2 |23.81(-0.179| Standard | Left Ear 1 0 0.171 | 1.094 | 0.187 -
710 | 23790 23.2 |22.61|-0.180| Standard | LeftEar | 25 0 0.133 | 1.146 | 0.152 -
710 | 23790 24.2 |23.81|-0.038| Standard | Left Tilt 1 0 0.120 | 1.094 | 0.131 -
710 | 23790 23.2 |22.61|0.037 | Standard | LeftTilt | 25 0 0.102 |1.146 | 0.117 -
710 | 23790 QPSK 24.2 |23.81(-0.118| Standard |RightEar| 1 0 0.224 | 1.094 | 0.245 8
710 | 23790 23.2 | 22.61(-0.123| Standard |Right Ear| 25 0 0.174 | 1.146 | 0.199 -
710 | 23790 24.2 |23.81(-0.123| Standard | RightTilt | 1 0 0.137 | 1.094 | 0.150 -
710 | 23790 23.2 |22.61|-0.173| Standard | Right Tilt | 25 0 0.108 | 1.146 | 0.124 -

ANSI/ IEEE C95.1 1992 - Safety Limit Head
Spatial Peak 1.6 W/kg (mW/qg)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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13.1-9 Measurement Results (DTS Head SAR)
Frequency Power (dBm) | power Duty Peak SAR | \joasured Scaling Scaling | Scaled
Mode  [Tune-Up|Conducted| Drift i’l’;iri]ttig:] Cover Type | Cycle Ofsﬁ‘;?]a SAR Factor Factor SAR ’F:ll(c))t
it Limit | Power | (dB) Wl g | Oy ey (D e ity
175 | 17.37 | 0.04 |Left Ear| Standard {99.03| 0.457 0.305 1.030 1.010 |0.317 | -
175 [ 17.37 | -0.18 | Left Tilt | Standard [99.03| 0.534 0.333 1.030 1.010 | 0.346 | -
11 802.11b
(IMbps)| 1755 | 17.37 | 0.15 |Right Ear| Standard |99.03| 0.990 | 0.621 | 1.030 | 1.010 |0.646 | 9
175 | 17.37 | -0.14 [Right Tilt| Standard {99.03| 0.587 0.391 1.030 1.010 | 0.407 | -
ANSI/ IEEE C95.1 - 1992- Safety Limit Head
Spatial Peak 1.6 W/kg (mW/qg)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.2-1 Measurement Results (GSM850 Hotspot SAR)
Frequency Power (dBm) Power Se : .
: . ] paration | Measured | Scaling Scaled Plot
Muz | ch. | Mode Tqui]r%-ilth Cg(‘)d\;lvcéerd ggg Configuration | “pigrance |[SAR(mWIg)| Factor |SAR(mW/g)| No.
836.6 | 190 33.7 33.11 | -0.072 Rear 1.0cm 0.320 1.146 0.367 10
836.6 | 190 33.7 33.11 | -0.027 Front 1.0cm 0.255 1.146 0.292 -
836.6 [ 100 | °T°° [ 337 | 33.11 | 0.026 Left 10cm | 0150 | 1.146 | 0172 | -
836.6 | 190 33.7 33.11 | 0.172 Right 1.0cm 0.213 1.146 0.244 -
836.6 | 190 33.7 33.11 | -0.042 Bottom 1.0cm 0.147 1.146 0.168 -
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 s : f Scaled
- Drift Confi ti eparation| Measured | Scaling SAR Plot
Mz | ch | Mode Tqu;r(;ith ngj\;lvc;d (dnB) onfiguration | “nistance |SAR (mWi/g)| Factor mwig) | NO-
1880.0| 661 30.2 30.18 | -0.12 Rear 1.0cm 0.214 1.005 0.215 | 11
1880.0| 661 30.2 30.18 | 0.12 Front 1.0cm 0.300 1.005 0.301 | 12
1880.0 661 | °R° | 302 [ 30.18 | 0.3 Left 10cm | 0269 | 1.005 | 0.270 | -
1880.0 | 661 30.2 30.18 | 0.09 Right 1.0cm 0.088 1.005 0.088 -
1880.0 | 661 30.2 30.18 | 0.08 Bottom 1.0cm 0.236 1.005 0.237 -
ANSI/ IEEE C95.1 - 1992- Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
HCT CO., LTD.
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13.2-3 Measurement Results (WCDMAS850 Hotspot SAR)

Frequency Power (dBm) Power ) Measured . Scaled
. n : Separation Scaling Plot
Mode | Tune-Up [Conducted| Drift | Configuration SAR SAR
MHz | ch. quierT!1 i p igré)\ijce er (@B) Distance (MW/g) Factor (MW/g) No.
836.6 {4183 242 |23.25(-0.143 Rear 1.0cm 0.286 1.245 | 0.356 | 13
836.6 | 4183 242 |23.25(-0.009 Front 1.0cm 0.227 1.245 | 0.283 -
836.6 4183|"SDOMA 242 [23.25] 016 Left 10cm | 0143 | 1.245 | 0178 | -
836.6 {4183 242 |23.25(-0.010 Right 1.0cm 0.245 1.245 | 0.305 -
836.6 14183 242 |[23.25| 0.113 Bottom 1.0cm 0.157 1.245 | 0.195 -
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. 2-4 Measurement Results (WCDMA1900 Hotspot SAR)
Frequency Power (dBm) | Power .| Measured _ Scaled
. ) .__|Separation Scaling Plot
Mode |Tune-Up|Conducted| Drift |Configuration SAR SAR
MHz | ch. une-Up| Conducte e Distance | (g | Factor | mwig) | No-
1 880.0 | 9400 23.7 | 23.38 | -0.00 Rear 1.0cm 0.599 1.076 0.645 14
1 880.0 | 9400 23.7 | 23.38 | 0.00 Front 1.0cm 0.470 1.076 0.506 -
1 880.0 | 9400 chg%'glA 23.7 | 23.38 | 0.03 Left 1.0cm 0.530 1.076 0.571 -
1 880.0 | 9400 23.7 | 23.38 | -0.06 Right 1.0cm 0.160 1.076 0.172 -
1 880.0 | 9400 23.7 | 23.38 | 0.10 Bottom 1.0cm 0.629 1.076 0.677 15
ANSI/ IEEE C95.1 - 1992- Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
HCT CO., LTD.
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13.2-5 Measurement Results (LTE Band 2 20MHz Hotspot SAR)

Freduency Fower (EBT) Py f ‘ RB | RB [Separation Measured Scaling Scaled Plot
MHz | ch. gt U-gul?i%it ng\:’v%erd arg; Configuration| gj7e |offset| Distance (n?\'/AV};{g) Factor (n?\'/AVTg) No.
1 880 (18900 23.7 |23.33| 0.05 Rear 1 |49 | 1.0cm | 0.691 | 1.089 | 0.752 | 16
1860 |18700 22.7 |22.38| 0.11 Rear 50| O 10cm | 0544 | 1.076 | 0.586 | -
1 860 (18700 23.7 |23.29| 0.09 Front 1 0 1.0cm | 0.898 | 1.099 | 0.987 | 17
1 880 (18900 23.7 |23.33| 0.09 Front 1|49 | 1.0cm | 0.875 | 1.089 | 0.953 | -
1900 (19100 23.7 |23.21| 0.16 Front 1 0 1.0cm | 0.784 | 1.119 | 0.878 | -
1860 (18700 22.7 |22.38|-0.01 Front 50| 0 1.0cm | 0.685 | 1.076 | 0.737 | -
1860 [18700| QPSK | 22.7 |22.25| 0.10 Front 100 O 10cm | 0.620 | 1.109 | 0.688 | -
1880 (18900 23.7 |23.33| 0.06 Left 1 ]|149 | 10cm | 0.651 | 1.089 | 0.709 | -
1860 |18700 22.7 |22.38| -0.04 Left 50| O 10cm | 0515 | 1.076 | 0.554 | -
1 880 (18900 23.7 | 23.33| 0.09 Right 1 |49 | 1.0cm | 0.204 | 1.089 | 0.222 | -
1860 (18700 22.7 |22.38| 0.10 Right 50| O 1.0cm | 0.169 | 1.076 | 0.182 | -
1 880 (18900 23.7 |23.33(-0.01 Bottom 1|49 | 1.0cm | 0575 | 1.089 | 0.626 | -
1860 (18700 22,7 2238 0.11 Bottom 50| 0 1.0cm | 0.466 | 1.076 | 0.502 | -

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

13.2-6 Measurement Results (LTE Band 4 20MHz Hotspot SAR)

rreduency q Tzzvf b F’OV.fof f | RB | RB |Separation[M€asured) g . jing | Scaled | p)o
MHz | ch. ST L%an])it Clg’(‘fyv%‘id aré) Configuration| gjzeloffset| Distance (rﬁ\'/a‘\/'/?g) Factor (rﬁ\'/a‘\/'/?g) No.
1732.5| 20175 24.2 | 23.71 | 0.063 Rear 1 0 1.0cm | 0.604 | 1.119 | 0.676 | 18
1732.5| 20175 23.2 | 22.58 {0.109 Rear 50| O 1.0cm | 0.456 | 1.153 | 0.526 | -
1732.5| 20175 24.2 | 23.71 (-0.113 Front 1 0 1.0cm | 0.606 | 1.119 | 0.678 | 19
1732.5| 20175 23.2 | 22.58 (-0.004 Front 50| O 10cm | 0.468 | 1.153 | 0.540 | -
1732.5| 20175 24.2 | 23.71 | 0.022 Left 1 0 1.0cm | 0.399 | 1.119 | 0.447 | -
1732.5| 20175 OPsK 23.2 | 22.58 [ 0.015 Left 50| O 1.0cm | 0.301 | 1.153 | 0.347 | -
1732.5| 20175 24.2 | 23.71 |-0.120 Right 1 0 10cm | 0.117 | 1.119 | 0.131 | -
1732.5| 20175 23.2 | 22.58 [ 0.058 Right 50| O 1.0cm | 0.086 | 1.153 | 0.099 | -
1732.5( 20175 24.2 |1 23.71 {0.087 | Bottom 1 0 1.0cm | 0.302 | 1.119 | 0.338 | -
1732.5| 20175 23.2 | 22.58 [-0.050( Bottom 50| O 1.0cm | 0.233 | 1.153 | 0.269 | -
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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13.2-7 Measurement Results (LTE Band 7 20MHz Hotspot SAR)

Frequency Power (dBm) | power . _Measured .| Scaled
e | cn | [T el B | cortaton | 221082 szt S ey A2 |
2535 | 21100 23.7123.27| 0.169 Rear 1 |49 | 1.0cm | 0.487 | 1.104 | 0.538 | 20
2510 | 20850 22.7122.31| -0.04 Rear 50 O 1.0cm | 0.403 | 1.094 | 0.441 | -
2535 | 21100 23.7|23.27| 0.161 Front 1 |49 | 10cm | 0.346 | 1.104 | 0.382 | -
2510 | 20850 22.7122.31| 0.024 Front 50 O 1.0cm | 0.312 | 1.094 | 0.341 | -
2535 | 21100 23.7123.27| -0.031 Left 1 ]149 | 10cm | 0140 | 1.104 | 0.155 | -
2510 | 20850 QPSK 22.7122.31| -0.104 Left 50 O 1.0cm | 0.103 | 1.094 | 0.113 | -
2535 | 21100 23.7123.27| -0.160 Right 1 ]149 | 1.0cm | 0.150 | 1.104 | 0.166 | -
2510 (20850 22.7|22.31| 0.067 Right 50 O 1.0cm | 0.134 | 1.094 | 0.147 | -
2535 | 21100 23.7|23.27| 0.023 Bottom 1|49 | 1.0cm | 0479 | 1.104 | 0.529 | -
2510 | 20850 22.7122.31| 0.14 Bottom 50 O 1.0cm | 0.452 | 1.094 | 0.494 | -

ANSI/ IEEE C95.1 1992 — Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.2-8 Measurement Results (LTE Band 17 10MHz Hotspot SAR)
me :L?nvz_er _— s : : RB | RB [Separation SHEEEIE Scaling Scaled ||

MHz | Ch. Mode LliJrTEit C(F’,"é‘\fv‘g?d arg; Configuration | ¢ |offset| Distance (nS“’,A‘V?g) Factor (”S“’,Avll?g) No.

710 | 23790 24.2123.81| 0.057 Rear 1 0 1.0cm | 0.333 (1.094| 0.364 |21

710 | 23790 23.2122.61|-0.079 Rear 25 0 1.0cm | 0.231 [1.146| 0.265 | -

710 | 23790 24.2123.81|-0.175 Front 1 0 1.0cm | 0.224 (1.094| 0.245 | -

710 | 23790 23.2|22.61| 0.095 Front 25 0 1.0cm | 0.215 (1.146| 0.246 | -

710 | 23790 24.2123.81|-0.030 Left 1 0 1.0cm | 0.122 (1.094| 0.133 | -

710 | 23790 QPSK 23.2122.61|-0.027 Left 25 0 1.0cm | 0.090 (1.146| 0.103 | -

710 | 23790 24.2123.81| 0.165 Right 1 0 1.0cm | 0.173 [1.094| 0.189 | -

710 | 23790 23.2|22.61| 0.140 Right 25 0 1.0cm | 0.124 (1.146| 0.142 | -

710 | 23790 24.2123.81| 0.114 Bottom 1 0 1.0cm | 0.093 [1.094| 0.102 | -

710 | 23790 23.2|22.61| 0.007 Bottom 25 0 1.0cm | 0.073 [1.146| 0.084 | -

ANSI/ IEEE C95.1 1992 — Safety Limit Body
Spatial Peak 1.6 Wikg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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13. 2-9 Measurement Results (WLAN Hotspot SAR)
Frequency Power (dBm) Peak SAR Scaling
Mode T g PDO\r';'ffr Configuration Data |Separation g;cté of Area Megztged Scaling| Factor Sgilsd Plot
une- fLonductg Rate | Distance Scan Factor| (Duty No.
MHz | Ch.
Z Up Limit | Power | (dB) (%) Wikg) (mWwi/g) Cycle) (mWi/g)
17.5 [17.37|-0.009| Rear |1Mbps| 1.0cm |99.03| 0.179 | 0.123 |1.030| 1.010 | 0.128 | 22
17.5 |17.37]-0.094 Front 1IMbps | 1.0cm |99.03| 0.198 0.131 |1.030( 1.010 | 0.136 | 23
2462 11 (802.11b| 17.5 |17.37|-0.049 Left 1IMbps | 1.0cm |99.03| 0.148 0.092 [1.030( 1.010 | 0.096 -
17.5 |17.37] 0.19 Right 1Mbps | 1.0cm |99.03| 0.0284 0.018 [1.030( 1.010 | 0.019 -
17.5 |17.37(0.097 Top 1Mbps | 1.0cm |99.03| 0.179 0.121 |1.030( 1.010 | 0.126 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.3-1 Measurement Results (WLAN Body-worn SAR)
Frequency Power (dBm) Peak SAR Scaling
Tune- e - n Data |Separation DUt|y of Area WIEEETEL Scaling | Factor S Plot
s | e Mode lLJJr;)e Conducteq Drift | Configuration | - o= = |“Sicr = o Cycle Seer SAR Factor | (Duty SAR | \o.
' Limit | Power | (@B) O | g | ™V Sy | mwig)
2462 | 11 [802.11b[ 17.5| 17.37 {-0.009 Rear 1IMbps | 1.0cm [99.03| 0.179 0.123 1.030 | 1.010 | 0.128 | 22
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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13.3-2 Measurement Results (Body-worn SAR)
Frequenc Power (dBm . .

il Vode [t 0| FOUET | onguration | Sgparation M2 scaling | SRS | o
MHz | Ch. Up il Pt | (@8) (mWig) (mwig) | N
836.6 | 190 GSM 850 33.7 | 33.08 | -0.006 Rear 1.0cm 0.343 | 1.153 | 0.396 | 24
836.6 | 190 GPRS 1Tx 33.7 | 33.11 | -0.072 Rear 1.0cm 0.320 | 1.146 | 0.367 | 10

1880.0| 661 GSM 1900 30.2 | 30.18 -0.02 Rear 1.0cm 0.236 | 1.005 | 0.237 | 25
1880.0| 661 GPRS 1Tx 30.2 | 30.18 -0.12 Rear 1.0cm 0.214 | 1.005 | 0.215 | 11
836.6 | 4183 | WCDMAS850 | 24.2 | 23.25 | -0.143 Rear 1.0cm 0.286 | 1.245| 0.356 | 13
1 880.0| 9400 | WCDMA1900| 23.7 | 23.38 -0.00 Rear 1.0cm 0.599 |1.076 | 0.645 | 14
Rear
1880.0/18900( LTEBand 2 | 23.7 | 23.33 0.05 (1RB, 490ffset) 1.0cm 0.691 | 1.089 | 0.752 | 16
1732.5|20175( LTEBand4 | 24.2 | 23.71 0.063 Rear 1.0cm 0.604 | 1.119 | 0.676 | 18
(1RB, Ooffset)
Rear
2535 |21100( LTEBand 7 | 23.7 | 23.27 0.169 (1RB, 490ffset) 1.0cm 0.487 | 1.104 | 0.538 | 20
710 [23790| LTEBand 17 | 24.2 | 23.81 | 0.057 Rear 1.0cm | 0.333 | 1.094 | 0.364 | 21
(1RB, Ooffset)
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.

hw

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 D0O1v05r02.

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.

GSM/GPRS Test Notes:

1.
2.

3.

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

This device supports GSM VOIP in the head and the body-worn configurations therefore GPRS was
additionally evaluated for head and body-worn compliance.

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
W/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 248227 D01v02 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; steps 2)
through 4) do not apply.

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

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

4) Perform a third repeated measurement only if the original, first or second repeated measurement is 21.5
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements is >
1.20.

Frequency Original Repeated Largest to Plot
Modulation Battery Configuration SAR SAR Smallest NoO

MHz | Channel (mwWi/q) (mW/qg) SAR Ratio ’
18524 | 9262 A WCDMA1900 | Standard Left 0.888 0.867 1.02 26
1860 | 18700 LTE 2 Standard Left 0.940 0.904 1.04 27

(1RB, Ooffset)
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15.Simultaneous Transmission Scenarios

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
| |
GSM/GPRS I I
UMTS I I BT/WiFi

! |
| I
! LTE ! | |

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/EDGE + 2.4 GHz WiFi Yes Yes Yes
GPRS/EDGE + 2.4 GHz Bluetooth N/A Yes N/A
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

2.4 GHz WLAN and 2.4GHz Bluetooth share antenna path and cannot transmit simultaneously
All licensed modes share the same antenna path and cannot transmit simultaneously.

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

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.

5. This device does not support VOLTE.
6. LTE is considered pre-installed VOIP applications.

pPwbdpPE
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15.1 Simultaneous Transmission Summation for Head

Simultaneous Transmission Summation with 2.4 GHz WIFI

scaled SAR 2.4 GHz WIFI Scaled —
Band Configuration SAR

(Wikg) (Wikg) (Wikg)
Left Cheek 0271 0317 0.588
Left Tilt 0.180 0.346 0.526

GSM 850 :
Right Cheek 0.364 0.646 1.010
Right Tilt 0.182 0.407 0.589
Left Cheek 0.239 0317 0.556
Left Tilt 0.155 0.346 0.501

PR :
GPRS 850 Right Cheek 0.336 0.646 0.982
Right Tilt 0.165 0.407 0572
Left Cheek 0.317 0.317 0.634
Left Tilt 0.240 0.346 0.586

M1

GSM 1900 Right Cheek 0.226 0.646 0.872
Right Tilt 0.240 0.407 0.647
Left Cheek 0.362 0.317 0.679
Left Tilt 0.241 0.346 0.587
GPRS 1900 Right Cheek 0.226 0.646 0.872
Right Tilt 0.241 0.407 0.648
Left Cheek 0.227 0.317 0.544
Left Tilt 0.153 0.346 0.499

UMTS 850 :
Right Cheek 0.290 0.646 0.936
Right Tilt 0.168 0.407 0575
Left Cheek 0.960 0317 1.277
Left Tilt 0578 0.346 0.924

UMTS 1900 :
Right Cheek 0.554 0.646 1.200
Right Tilt 0.595 0.407 1.002
Left Cheek 1.033 0317 1.350
Left Tilt 0.610 0.346 0.956

LTE Band 2 :
an Right Cheek 0.590 0.646 1.236
Right Tilt 0.641 0.407 1.048
Left Cheek 0.701 0.317 1.018
Left Tilt 0.350 0.346 0.696

LTE Band 4 :
and Right Cheek 0.386 0.646 1.032
Right Tilt 0.316 0.407 0.723
Left Cheek 0.326 0.317 0.643
Left Tilt 0.189 0.346 0535

LTE Band 7
and Right Cheek 0.338 0.646 0.984
Right Tilt 0.109 0.407 0516
Left Cheek 0.187 0.317 0.504
Left Tilt 0.131 0.346 0.477
LTE Band 17 Right Cheek 0.245 0.646 0.891
Right Tilt 0.150 0.407 0.557
R t N HCT CO., LTD.
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15.2 Simultaneous Transmission Summation for Body-Worn

Simultaneous Transmission Summation with 2.4 GHz WLAN(1.0 cm)

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

(Wikg) (Wikg) (Wikg)

GSM 850 0.396 0.128 0.524
GPRS 850 0.367 0.128 0.495
GSM 1900 0.237 0.128 0.365
GPRS 1900 0.215 0.128 0.343
UMTS 850 0.356 0.128 0.484
UMTS 1900 0.645 0.128 0.773
LTE Band 2 0.752 0.128 0.880
LTE Band 4 0.676 0.128 0.804
LTE Band 7 0.538 0.128 0.666
LTE Band 17 0.364 0.128 0.492

Simultaneous Transmission Summation with Bluetooth (1.0 cm)

s Scaled SAR ESt'g“T"j‘tgiFfAR S 1-g SAR

(Wikg) (Wikg) (Wikg)

GSM 850 0.396 0.23 0.626
GPRS 850 0.367 0.23 0.597
GSM 1900 0.237 0.23 0.467
GPRS 1900 0.215 0.23 0.445
UMTS 850 0.356 0.23 0.586
UMTS 1900 0.645 0.23 0.875
LTE Band 2 0.752 0.23 0.982
LTE Band 4 0.676 0.23 0.906
LTE Band 7 0.538 0.23 0.768
LTE Band 17 0.364 0.23 0.594

Note:
* Bluetooth SAR was not required to be measured per FCC KDB 447498. Estimated SAR results were used
for SAR summation for body-worn back side at 10 mm to determine simultaneous transmission SAR test
exclusion.
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15.3 Simultaneous Transmission Summation for Hotspot

Simultaneous Transmission Summation with 2.4 GHz WIFI (1.0 cm)

Band Configuration Scaled SAR(W/kg) 24 GSH ;RV(VVIVF/LS)C aled > 1-g SAR(W/kg)
Rear 0.367 0.128 0.495
Front 0.292 0.136 0.428
Left 0.172 0.096 0.268
GPRS 850 Right 0.244 0.019 0.263
Bottom 0.168 0.168
Top 0.126 0.126
Rear 0.215 0.128 0.343
Front 0.301 0.136 0.437
Left 0.270 0.096 0.366
GPRS 1900 Right 0.088 0.019 0.107
Bottom 0.237 0.237
Top 0.126 0.126
Rear 0.356 0.128 0.484
Front 0.283 0.136 0.419
Left 0.178 0.096 0.274
UMTS 850 Right 0.305 0.019 0.324
Bottom 0.195 0.195
Top 0.126 0.126
Rear 0.645 0.128 0.773
Front 0.506 0.136 0.642
Left 0.571 0.096 0.667
UMTS 1900 Right 0.172 0.019 0.191
Bottom 0.677 0.677
Top 0.126 0.126
Rear 0.752 0.128 0.880
Front 0.987 0.136 1.123
Left 0.709 0.096 0.805
LTE Band 2 Right 0.222 0.019 0.241
Bottom 0.626 0.626
Top 0.126 0.126
Rear 0.676 0.128 0.804
Front 0.678 0.136 0.814
Left 0.447 0.096 0.543
LTE Band 4 Right 0.131 0.019 0.150
Bottom 0.338 0.338
Top 0.126 0.126
Rear 0.538 0.128 0.666
Front 0.382 0.136 0.518
Left 0.155 0.096 0.251
LTE Band 7 Right 0.166 0.019 0.185
Bottom 0.529 0.529
Top 0.126 0.126
Rear 0.364 0.128 0.492
Front 0.246 0.136 0.382
Left 0.133 0.096 0.229
LTE Band 17 Right 0.189 0.019 0.208
Bottom 0.102 0.102
Top 0.126 0.126
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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: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 196 C

Ambient Temperature: 198 C

Test Date: May 12, 2015

Plot No. 1

DUT: LG-H736P; Type: Bar

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.904 mho/m; €, = 42.6; p = 1000 kg/m?®
Phantom section: Right Section

DASY4 Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.45, 6.45, 6.45); Calibrated: 2015-01-27
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2015-03-18

Phantom: 1800/1900 Phantom; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

GSM850 Right touch 190ch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.354 mW(/g

GSM850 Right touch 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.71 V/m; Power Drift = -0.177 dB

Peak SAR (extrapolated) = 0.421 W/kg

SAR(1 g) = 0.316 mW/g; SAR(10 g) = 0.238 mW/g

Maximum value of SAR (measured) = 0.326 mW/g

dB
0.000

-2.08
-4.16
-b.24 4

-8.32 \

-10.4

0 dB = 0.326mW/g
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Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 216 C

Ambient Temperature: 218 7T

Test Date: May 18, 2015

Plot No. 2

DUT: LG-H736P; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; o = 1.417 S/m; €, = 38.961; p = 1000 kg/m*
Phantom section: Left Section

DASY5 Configuration:

Probe: EX3DV4 - SN3903; ConvF(8.11, 8.11, 8.11); Calibrated: 2014-08-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: SAM with CRP v5.0_R

Measurement SW: DASY52, Version 52.8 (0);

LG-H736P/GSM1900 Head Left Touch GPRS 1Tx 661ch/Area Scan (61x111x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.491 W/kg

LG-H736P/GSM1900 Head Left Touch GPRS 1Tx 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.523 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 0.580 W/kg

SAR(1 g) = 0.360 W/kg; SAR(10 g) = 0.219 W/kg

Maximum value of SAR (measured) = 0.466 W/kg

dB

-3.61
-F.22
-10.83
-14.44
-18.05

0 dB = 0.466 W/kg = —3.32 dBW/kg
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Test Laboratory:
EUT Type:

Liquid Temperature:
Ambient Temperature:
Test Date:

Plot No.

HCT CO., LTD
Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

196 C

19.8 C

May 12, 2015
3

DUT: LG-H736P; Type: Bar

Communication System: WCDMAB850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.904 mho/m; €, = 42.6; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.45, 6.45, 6.45); Calibrated: 2015-01-27
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2015-03-18

Phantom: 1800/1900 Phantom; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

WCDMAS850 Head Right Touch 4183ch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.256 mW/g

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

dy=8mm, dz=5mm

Reference Value = 5.43 V/m; Power Drift = -0.010 dB
Peak SAR (extrapolated) = 0.299 W/kg

SAR(1 g) = 0.233 mW/g; SAR(10 g) = 0.178 mW/g
Maximum value of SAR (measured) = 0.243 mW/g

dB
0.000

-1.98
-3.9%
-5.93
-7.90
-9.88

A

0 dB = 0.243mW/g
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Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 216 C

Ambient Temperature: 218 7T

Test Date: May 18, 2015

Plot No. 4

DUT: LG-H736P; Type: Bar

Communication System: UID 0, WCDMA1900; Frequency: 1852.4 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1852.4 MHz; ¢ = 1.389 S/m; €, = 39.04; p = 1000 kg/m®
Phantom section: Left Section

DASY5 Configuration:

Probe: EX3DV4 - SN3903; ConvF(8.11, 8.11, 8.11); Calibrated: 2014-08-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: SAM with CRP v5.0_R

Measurement SW: DASY52, Version 52.8 (0);

LG-H736P/WCDMA1900 Head Left Touch 9262ch/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 1.25 W/kg

LG-H736P/WCDMA1900 Head Left Touch 9262ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 16.64 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.42 W/kg

SAR(1 g) = 0.888 W/kg; SAR(10 g) = 0.559 W/kg

Maximum value of SAR (measured) = 1.12 W/kg

dB

-3.48
-6.96
-10.45
-13.93

-17.41

0dB=1.12 W/kg = 0.49 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 21.7C

Ambient Temperature: 219 7T

Test Date: May 20, 2015

Plot No. 5

DUT: LG-H736P; Type: Bar

Communication System: UID 0, LTE Band 2; Frequency: 1860 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1860 MHz; o = 1.398 S/m; €, = 39.009; p = 1000 kg/m*
Phantom section: Left Section

DASY5 Configuration:

Probe: EX3DV4 - SN3903; ConvF(8.11, 8.11, 8.11); Calibrated: 2014-08-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: SAM with CRP v5.0_R

Measurement SW: DASY52, Version 52.8 (0);

LG-H736P/LTE Band 2 Head Left Touch 20MHz 1RB 0 offest 18700ch/Area Scan (61x111x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.31 W/kg

LG-H736P/LTE Band 2 Head Left Touch 20MHz 1RB 0 offest 18700ch/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 18.10 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 1.45 W/kg

SAR(1 g) = 0.940 W/kg; SAR(10 g) = 0.591 W/kg

Maximum value of SAR (measured) = 1.20 W/kg

dB

-3.51
-7.02
-10.53
-14.04
-17.55

0dB=1.20 W/kg = 0.79 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 19.7 C

Ambient Temperature: 199 T

Test Date: May 15, 2015

Plot No. 6

DUT: LG-H736P; Type: Bar

Communication System: LTE Band 4; Frequency: 1732.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.5 MHz; o = 1.36 mho/m; €, = 40.2; p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(5.2, 5.2, 5.2); Calibrated: 2015-04-27
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2015-03-18

Phantom: 835/900 Phamtom ; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

LTE Band 4 Head Left Touch QPSK 20MHz 1RB Ooffset 20175ch/Area Scan (61x111x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.699 mW/g

LTE Band 4 Head Left Touch QPSK 20MHz 1RB Ooffset 20175ch/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 14.0 V/m; Power Drift = -0.156 dB

Peak SAR (extrapolated) = 0.809 W/kg

SAR(1 g) = 0.626 mW/g; SAR(10 g) = 0.430 mW/g

Maximum value of SAR (measured) = 0.658 mW/g

dB
0.000

-3.12
-b.24
-9.36
-12.5
-15.6

0 dB = 0.658mW/g
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Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 222 T

Ambient Temperature: 224 C

Test Date: May 21, 2015

Plot No. 7

DUT: LG-H736P; Type: Bar

Communication System: UID 0, LTE Band 7 (0); Frequency: 2535 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2535 MHz; 0 = 1.95 S/m; €, = 39.242; p = 1000 kg/m®
Phantom section: Right Section

DASY5 Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.22, 7.22, 7.22); Calibrated: 2014-08-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: SAM with CRP v5.0 F

Measurement SW: DASY52, Version 52.8 (8);

LG-H736P/LTE Band 7 Head Right Touch QPSK 20MHz 1RB 490offset 21100ch/Area Scan (81x141x1):
Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.429 W/kg

LG-H736P/LTE Band 7 Head Right Touch QPSK 20MHz 1RB 49offset 21100ch/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 5.953 V/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 0.524 W/kg

SAR(1 g) = 0.306 W/kg; SAR(10 g) = 0.165 W/kg

Maximum value of SAR (measured) = 0.419 W/kg

dB
]
-10.00
-20.00
-30.00 @
-40.00
-50.00 |
0 dB = 0.429 W/kg = —3.67 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 202 T

Ambient Temperature: 20.4 C

Test Date: May 14, 2015

Plot No. 8

DUT: LG-H736P; Type: Bar

Communication System: LTE 17; Frequency: 710 MHz;Duty Cycle: 1:1
Medium parameters used: f = 710 MHz; o = 0.874 mho/m; €, = 43.4; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(6.64, 6.64, 6.64); Calibrated: 2015-04-27
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2015-03-18

Phantom: 1800/1900 Phantom; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

LTE Band 17 Head Right Touch QPSK 10MHz 1RB Ooffset 23790ch/Area Scan (61x111x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.232 mW(/g

LTE Band 17 Head Right Touch QPSK 10MHz 1RB 0Ooffset 23790ch/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 4.87 V/m; Power Drift = -0.118 dB

Peak SAR (extrapolated) = 0.282 W/kg

SAR(1 g) = 0.224 mW/g; SAR(10 g) = 0.175 mW/g

Maximum value of SAR (measured) = 0.236 mW/g

dB
0.000

-1.69
-3.38
-5.07
-b.7b
-8.4%

0 dB = 0.236mW/g
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Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 222 T

Ambient Temperature: 224 C

Test Date: May 21, 2015

Plot No. 9

DUT: LG-H736P; Type: Bar

Communication System: UID 0, 2450MHz FCC (0); Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2462 MHz; o = 1.825 S/m; ¢, = 39.735; p = 1000 kg/m®
Phantom section: Right Section

DASY5 Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.39, 7.39, 7.39); Calibrated: 2014-08-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: SAM with CRP v5.0 F

Measurement SW: DASY52, Version 52.8 (8);

LG-H736P/802.11b Head Right Touch 11ch 1Mbps/Area Scan (81x141x1): Interpolated grid: dx=1.200
mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.990 W/kg

LG-H736P/802.11b Head Right Touch 11ch 1Mbps/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 11.86 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 1.30 W/kg

SAR(1 g) = 0.621 W/kg; SAR(10 g) = 0.293 W/kg

Maximum value of SAR (measured) = 0.951 W/kg

dB
0

-10.00 @
-20.00
-30.00
-40.00

-50.00 '
0 dB = 0.990 W/kg = -0.04 dBW/kg
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 198 C

Ambient Temperature: 20.0 C

Test Date: May 13, 2015

Plot No. 10

DUT: LG-H736P; Type: Bar

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.977 mho/m; €, = 54.3; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.35, 6.35, 6.35); Calibrated: 2015-01-27
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

GSM850 Body Rear 1Tx 190ch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.350 mW(/g

GSM850 Body Rear 1Tx 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 18.9 V/m; Power Drift = -0.072 dB

Peak SAR (extrapolated) = 0.386 W/kg

SAR(1 g) = 0.320 mW/g; SAR(10 g) = 0.238 mW/g

Maximum value of SAR (measured) = 0.343 mW/g

dB
0.000

-2.04
-4.08
-6.12
-8.16
-10.2

0 dB = 0.343mW/g
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 220 T

Ambient Temperature: 222 7T

Test Date: May 19, 2015

Plot No. 11

DUT: LG-H736P; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; o = 1.485 S/m; €, = 52.364; p = 1000 kg/m*
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1609; ConvF(4.74, 4.74, 4.74); Calibrated: 2015-01-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (0);

LG-H736P/GSM1900 Body Rear 1Tx 661ch/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.241 W/kg

LG-H736P/GSM1900 Body Rear 1Tx 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 6.485 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.303 W/kg

SAR(1 g) = 0.214 W/kg; SAR(10 g) = 0.146 W/kg

Maximum value of SAR (measured) = 0.228 W/kg

dB

-4.36
-8.73
-13.09
-17.4%
-21.82

0 dB =0.241 W/kg = -6.17 dBW/kg
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 220 T

Ambient Temperature: 222 7T

Test Date: May 19, 2015

Plot No. 12

DUT: LG-H736P; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; o = 1.485 S/m; €, = 52.364; p = 1000 kg/m*
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1609; ConvF(4.74, 4.74, 4.74); Calibrated: 2015-01-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (0);

LG-H736P/GSM1900 Body Front 1Tx 661ch/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.316 W/kg

LG-H736P/GSM1900 Body Front 1Tx 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 6.672 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.419 W/kg

SAR(1 g) = 0.300 W/kg; SAR(10 g) = 0.206 W/kg

Maximum value of SAR (measured) = 0.318 W/kg

dB

-4.h2
-9.03
-13.55
-18.06
-22.58

0 dB =0.316 W/kg = =5.00 dBW/kg
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 198 C

Ambient Temperature: 20.0 C

Test Date: May 13, 2015

Plot No. 13

DUT: LG-H736P; Type: Bar

Communication System: WCDMAB850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.977 mho/m; €, = 54.3; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.35, 6.35, 6.35); Calibrated: 2015-01-27
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

WCDMAS850 Body Rear 4183ch Quick case Closed/Area Scan (61x111x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 0.300 mW/g

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

Reference Value = 17.2 V/m; Power Drift = -0.143 dB

Peak SAR (extrapolated) = 0.349 W/kg

SAR(1 g) = 0.286 mW/g; SAR(10 g) = 0.220 mW/g

Maximum value of SAR (measured) = 0.301 mW/g

dB
0.000

-1.5b4
-3.08
-4.63
-6.17
-7

0 dB =0.301mW/g
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 220 T

Ambient Temperature: 222 7T

Test Date: May 19, 2015

Plot No. 14

DUT: LG-H736P; Type: Bar

Communication System: UID 0, WCDMA1900 (0); Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.485 S/m; ¢, = 52.364; p = 1000 kg/m*
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1609; ConvF(4.74, 4.74, 4.74); Calibrated: 2015-01-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (0);

LG-H736P/WCDMA1900 Body Rear 9400ch/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.635 W/kg

LG-H736P/WCDMA1900 Body Rear 9400ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 18.15 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 0.852 W/kg

SAR(1 g) = 0.599 W/kg; SAR(10 g) = 0.409 W/kg

Maximum value of SAR (measured) = 0.636 W/kg

dB

-4.97
-9.94
-14.91
-19.87

-24.84

0 dB = 0.635 W/kg = —1.97 dBW/kg
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 220 T

Ambient Temperature: 222 7T

Test Date: May 19, 2015

Plot No. 15

DUT: LG-H736P; Type: Bar

Communication System: UID 0, WCDMA1900 (0); Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.485 S/m; ¢, = 52.364; p = 1000 kg/m*
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1609; ConvF(4.74, 4.74, 4.74); Calibrated: 2015-01-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (0);

LG-H736P/WCDMA1900 Body Bottom 9400ch/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.710 W/kg

LG-H736P/WCDMA1900 Body Bottom 9400ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 17.39 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 0.969 W/kg

SAR(1 g) = 0.629 W/kg; SAR(10 g) = 0.383 W/kg

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

dB

-3.7h
-f.51
-11.26
-15.M

-18.76

0 dB=0.710 W/kg = —1.49 dBW/kg
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 21.7C

Ambient Temperature: 219 7T

Test Date: May 20, 2015

Plot No. 16

DUT: LG-H736P; Type: Bar

Communication System: UID 0, LTE Band 2; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.485 S/m; ¢, = 53.372; p = 1000 kg/m*
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1609; ConvF(4.74, 4.74, 4.74); Calibrated: 2015-01-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (0);

LG-H736P/LTE Band 2 Body Rear QPSK 20MHz 1RB 49offset 18900ch/Area Scan (61x111x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.696 W/kg

LG-H736P/LTE Band 2 Body Rear QPSK 20MHz 1RB 49offset 18900ch/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.728 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.979 W/kg

SAR(1 g) = 0.691 W/kg; SAR(10 g) = 0.465 W/kg

Maximum value of SAR (measured) = 0.738 W/kg

dB

-3.504h
-F.0
-10.65
-14.20
-17.75

0 dB = 0.696 W/kg = —1.58 dBW/kg
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 21.7C

Ambient Temperature: 219 7T

Test Date: May 20, 2015

Plot No. 17

DUT: LG-H736P; Type: Bar

Communication System: UID 0, LTE Band 2; Frequency: 1860 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1860 MHz; o = 1.464 S/m; €, = 53.441; p = 1000 kg/m*
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1609; ConvF(4.74, 4.74, 4.74); Calibrated: 2015-01-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (0);

LG-H736P/LTE Band 2 Body Front QPSK 20MHz 1RB Ooffset 18700ch/Area Scan (61x111x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.953 W/kg

LG-H736P/LTE Band 2 Body Front QPSK 20MHz 1RB Ooffset 18700ch/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 11.05 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 1.26 W/kg

SAR(1 g) = 0.898 W/kg; SAR(10 g) = 0.615 W/kg

Maximum value of SAR (measured) = 0.953 W/kg

dB

-4.08
-8.16
-12.24
-16.32
-20.40

0 dB = 0.953 W/kg = -0.21 dBW/kg
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 19.7 C

Ambient Temperature: 199 T

Test Date: May 15, 2015

Plot No. 18

DUT: LG-H736P; Type: Bar

Communication System: LTE Band 4; Frequency: 1732.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.5 MHz; o = 1.48 mho/m; €, = 52.8; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(4.66, 4.66, 4.66); Calibrated: 2015-04-27
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

LTE Band 4 Body Rear QPSK 20MHz 1RB Ooffset 20175ch/Area Scan (61x111x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.635 mW(/g

LTE Band 4 Body Rear QPSK 20MHz 1RB Ooffset 20175ch/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 10.2 V/m; Power Drift = 0.063 dB

Peak SAR (extrapolated) = 0.724 W/kg

SAR(1 g) = 0.604 mW/g; SAR(10 g) = 0.432 mW/g

Maximum value of SAR (measured) = 0.641 mW/g

dB
0.000

-2.70
-5.40
-8.10
-10.8
-13.5

0 dB = 0.641mW/g
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 19.7 C

Ambient Temperature: 199 T

Test Date: May 15, 2015

Plot No. 19

DUT: LG-H736P; Type: Bar

Communication System: LTE Band 4; Frequency: 1732.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.5 MHz; o = 1.48 mho/m; g, = 52.8; p = 1000 kg/m?®
Phantom section: Center Section

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(4.66, 4.66, 4.66); Calibrated: 2015-04-27
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

LTE Band 4 Body Front QPSK 20MHz 1RB Ooffset 20175ch/Area Scan (61x111x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.655 mW/g

LTE Band 4 Body Front QPSK 20MHz 1RB Ooffset 20175ch/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 11.0 V/m; Power Drift = -0.113 dB

Peak SAR (extrapolated) = 0.752 W/kg

SAR(1 g) = 0.606 mW/g; SAR(10 g) = 0.437 mW/g

Maximum value of SAR (measured) = 0.636 mW/g

dB
0.000

-2.6b
-h.32
-f.98
-10.6
-13.3

0 dB = 0.636mW/g
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 200 T

Ambient Temperature: 202 C

Test Date: May 22, 2015

Plot No. 20

DUT: LG-H736P; Type: Bar

Communication System: LTE Band 7; Frequency: 2535 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2535 MHz; o = 2.12 mho/m; g, = 54.5; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.21, 7.21, 7.21); Calibrated: 2014-08-28
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

LTE Band 7 Body Rear QPSK 20MHz 1RB 49offset 21100ch/Area Scan (81x131x1): Measurement grid:
dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.697 mW(/g

LTE Band 7 Body Rear QPSK 20MHz 1RB 49offset 21100ch/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 3.03 V/m; Power Drift = 0.169 dB

Peak SAR (extrapolated) = 0.948 W/kg

SAR(1 g) = 0.487 mW/g; SAR(10 g) = 0.256 mW/g

Maximum value of SAR (measured) = 0.702 mW/g

LTE Band 7 Body Rear QPSK 20MHz 1RB 49offset 21100ch/Zoom Scan (7x7x7)/Cube 1: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 3.03 V/m; Power Drift = 0.169 dB

Peak SAR (extrapolated) = 0.920 W/kg

SAR(1 g) = 0.396 mW/g; SAR(10 g) = 0.180 mW/g

Maximum value of SAR (measured) = 0.628 mW/g

dB
0.000
-b.82 \
-11.6 \\‘“\\\
-17.5
-23.3 -
|
-29.1
0 dB = 0.628mW/g
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 202 T

Ambient Temperature: 20.4 C

Test Date: May 14, 2015

Plot No. 21

DUT: LG-H736P; Type: Bar

Communication System: LTE 17; Frequency: 710 MHz;Duty Cycle: 1:1
Medium parameters used: f = 710 MHz; o = 0.938 mho/m; ¢, = 54.8; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(6.21, 6.21, 6.21); Calibrated: 2015-04-27
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

LTE Band 17 Body Rear QPSK 10MHz 1RB Ooffset 23790ch/Area Scan (61x111x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.353 mW(/g

LTE Band 17 Body Rear QPSK 10MHz 1RB Ooffset 23790ch/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 17.9 V/m; Power Drift = 0.057 dB

Peak SAR (extrapolated) = 0.406 W/kg

SAR(1 g) = 0.333 mW/g; SAR(10 g) = 0.260 mW/g

Maximum value of SAR (measured) = 0.348 mW/g

dB
0.000

-1.51
-3.M
-4.52
-6.02
-F.h3

0 dB = 0.348mW/g
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 200 T

Ambient Temperature: 202 C

Test Date: May 22, 2015

Plot No. 22

DUT: LG-H736P; Type: Bar

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2462 MHz; o = 1.96 mho/m; g, = 52.7; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.29, 7.29, 7.29); Calibrated: 2014-08-28
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

802.11b Body rear 1Mbps 11ch/Area Scan (81x131x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.179 mW/g

802.11b Body rear 1Mbps 11ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 7.09 V/m; Power Drift = -0.009 dB

Peak SAR (extrapolated) = 0.235 W/kg

SAR(1 g) = 0.123 mW/g; SAR(10 g) = 0.065 mW/g

Maximum value of SAR (measured) = 0.179 mW/g

dB
0.000

-h.6b
-11.3
-17.0
-22.b
-28.3

0dB=0.179mW/g
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 200 T

Ambient Temperature: 202 C

Test Date: May 22, 2015

Plot No. 23

DUT: LG-H736P; Type: Bar

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2462 MHz; o = 1.96 mho/m; g, = 52.7; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.29, 7.29, 7.29); Calibrated: 2014-08-28
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

802.11b Body front 1Mbps 11ch/Area Scan (81x131x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.198 mW(/g

802.11b Body front 1Mbps 11ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 9.66 V/m; Power Drift = -0.094 dB

Peak SAR (extrapolated) = 0.263 W/kg

SAR(1 g) = 0.131 mW/g; SAR(10 g) = 0.070 mW/g

Maximum value of SAR (measured) = 0.193 mW/g

dB
0.000

-5.20
-10.4
-15.6
-20.8
-26.0

0 dB =0.193mW/g
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 198 C

Ambient Temperature: 20.0 C

Test Date: May 13, 2015

Plot No. 24

DUT: LG-H736P; Type: Bar

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.977 mho/m; €, = 54.3; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.35, 6.35, 6.35); Calibrated: 2015-01-27
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

GSM850 Body Rear 190ch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.363 mW(/g

GSM850 Body Rear 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 19.1 V/m; Power Drift = -0.006 dB

Peak SAR (extrapolated) = 0.416 W/kg

SAR(1 g) = 0.343 mW/g; SAR(10 g) = 0.265 mW/g

Maximum value of SAR (measured) = 0.360 mW/g

dB
0.000

-1.50
-3.00
-4.49
-5.99
-7.49

0 dB = 0.360mW/g
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 220 T

Ambient Temperature: 222 7T

Test Date: May 19, 2015

Plot No. 25

DUT: LG-H736P; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; o = 1.485 S/m; €, = 52.364; p = 1000 kg/m*
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1609; ConvF(4.74, 4.74, 4.74); Calibrated: 2015-01-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (0);

LG-H736P/GSM1900 Body Rear 661ch/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 0.253 W/kg

LG-H736P/GSM1900 Body Rear 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 6.578 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.329 W/kg

SAR(1 g) =0.236 W/kg; SAR(10 g) = 0.162 W/kg

Maximum value of SAR (measured) = 0.249 W/kg

dB

-417
-8.34
-12.51
-16.69
-20.86

0 dB = 0.253 W/kg = -5.97 dBW/kg
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 216 C

Ambient Temperature: 218 7T

Test Date: May 18, 2015

Plot No. 26

DUT: LG-H736P; Type: Bar

Communication System: UID 0, WCDMA1900; Frequency: 1852.4 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1852.4 MHz; ¢ = 1.389 S/m; €, = 39.04; p = 1000 kg/m®
Phantom section: Left Section

DASY5 Configuration:

Probe: EX3DV4 - SN3903; ConvF(8.11, 8.11, 8.11); Calibrated: 2014-08-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: SAM with CRP v5.0_R

Measurement SW: DASY52, Version 52.8 (0);

LG-H736P/WCDMA1900 Head Left Touch 9262ch Repeat/Area Scan (61x111x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.20 W/kg

LG-H736P/WCDMA1900 Head Left Touch 9262ch Repeat/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 16.97 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 1.39 W/kg

SAR(1 g) = 0.867 W/kg; SAR(10 g) = 0.544 W/kg

Maximum value of SAR (measured) = 1.09 W/kg

dB

-3.48
-6.95
-10.43
-13.90

-17.38

0dB=1.09 W/kg = 0.37 dBW/kg
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA/HSDPA/HSUPA and LTE Phone with
Bluetooth, Wi-Fi and NFC

Liquid Temperature: 21.7C

Ambient Temperature: 219 7T

Test Date: May 20, 2015

Plot No. 27

DUT: LG-H736P; Type: Bar

Communication System: UID 0, LTE Band 2; Frequency: 1860 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1860 MHz; o = 1.398 S/m; €, = 39.009; p = 1000 kg/m*
Phantom section: Left Section

DASY5 Configuration:

Probe: EX3DV4 - SN3903; ConvF(8.11, 8.11, 8.11); Calibrated: 2014-08-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: SAM with CRP v5.0_R

Measurement SW: DASY52, Version 52.8 (0);

LG-H736P/LTE Band 2 Head Left Touch 20MHz 1RB 0 offest 18700ch Repeat/Area Scan (61x111x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.32 W/kg

LG-H736P/LTE Band 2 Head Left Touch 20MHz 1RB 0 offest 18700ch Repeat/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 19.38 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.39 W/kg

SAR(1 g) = 0.904 W/kg; SAR(10 g) = 0.565 W/kg

Maximum value of SAR (measured) = 1.14 W/kg

dB

-3.78
-7.55
-11.33
-15.10

-18.88

0dB=1.14 W/kg = 0.57 dBW/kg
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Attachment 2. — Dipole Verification Plots

Report No HCT CO., LTD.
p ' 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 97 of 194
HCT-A-1506-F011 TEL: +82 31 645 6300 FAX: +82 31 645 6401



CT

T OO, LT

FCCID: ZNFH736P Issue Date: Jun. 23, 2015

[l Verification Data (750 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 202 C
Test Date: May 14, 2015

DUT: Dipole 750 MHz; Type: D750V3

Communication System: CW; Frequency: 750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; o = 0.909 mho/m; ¢, = 42.8; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(6.64, 6.64, 6.64); Calibrated: 2015-04-27
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2015-03-18

Phantom: SAM 1800/1900 MHz; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

750MHz Head Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.940 mW/g

750MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.0 V/m; Power Drift = -0.028 dB

Peak SAR (extrapolated) = 1.29 W/kg

SAR(1 g) =0.861 mW/g; SAR(10 g) = 0.554 mW/g

Maximum value of SAR (measured) = 0.935 mW/g

dB
0.000

-2.18
-4.36
-b.5h4
-8.72
-10.9

ha'''Y

0 dB = 0.935mW/g
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Il Verification Data (750 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 202 C
Test Date: May 14, 2015

DUT: Dipole 750 MHz; Type: D750V3

Communication System: CW; Frequency: 750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; o = 0.974 mho/m; ¢, = 54.4; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(6.21, 6.21, 6.21); Calibrated: 2015-04-27
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

750 MHz Body Verification/Area Scan (111x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.956 mW/g

750 MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 32.5 V/m; Power Drift = -0.018 dB

Peak SAR (extrapolated) = 1.32 W/kg

SAR(1 g) = 0.886 mW/g; SAR(10 g) = 0.572 mW/g

Maximum value of SAR (measured) = 0.962 mW/g

dB
0.000

-2.16
-4.32
-b.48
-8.64
-10.8

0 dB = 0.962mW/g
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

[l Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 196 C
Test Date: May 12, 2015

DUT: Dipole 835 MHz; Type: D835V2

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.903 mho/m; ¢, = 42.6; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.45, 6.45, 6.45); Calibrated: 2015-01-27
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2015-03-18

Phantom: SAM 835/900 MHz; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

835 MHz Head Verification/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.08 mW/g

835 MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 36.5 V/m; Power Drift = -0.059 dB

Peak SAR (extrapolated) = 1.44 W/kg

SAR(1 g) =1 mW/g; SAR(10 g) = 0.658 mW/g

Maximum value of SAR (measured) = 1.08 mW/g

dB
0.000

-2.14
-4.28
-b.42
-6.56
-10.7

0 dB =1.08mW/g
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

[l Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 19.8 C
Test Date: May 13, 2015

DUT: Dipole 835 MHz; Type: D835V2

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.976 mho/m; ¢, = 54.3; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.35, 6.35, 6.35); Calibrated: 2015-01-27
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

835 MHz Body Verification/Area Scan (111x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.08 mW/g

835 MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 34.3 V/m; Power Drift = -0.013 dB

Peak SAR (extrapolated) = 1.47 W/kg

SAR(1 g) = 0.990 mW/g; SAR(10 g) = 0.640 mW/g

Maximum value of SAR (measured) = 1.07 mW/g

dB
0.000

-2.16
-4.32
-b.48
-6.64
-10.8

0dB =1.07mW/g
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

I Verification Data (1 800 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 19.7 C
Test Date: May 15, 2015

DUT: Dipole 1800 MHz; Type: D1800V2

Communication System: CW; Frequency: 1800 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1800 MHz; o = 1.43 mho/m; ¢, = 39.9; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(5.2, 5.2, 5.2); Calibrated: 2015-04-27
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2015-03-18

Phantom: SAM 1800/1900 MHz; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

1800 MHz Head Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.64 mW/g

1800 MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 57.8 V/m; Power Drift = -0.047 dB

Peak SAR (extrapolated) = 6.74 W/kg

SAR(1 g) = 3.89 mW/g; SAR(10 g) = 2.05 mW/g

Maximum value of SAR (measured) = 4.34 mW/g

dB
0.000

-3. 78
-f.5b
-11.3
-15.1
-18.9

0 dB = 4.34mW/g
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

[l Verification Data (1 800 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 19.7 C
Test Date: May 15, 2015

DUT: Dipole 1900 MHz; Type: D1900V2

Communication System: CW; Frequency: 1800 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1800 MHz; o = 1.54 mho/m; ¢, = 52.5; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(4.66, 4.66, 4.66); Calibrated: 2015-04-27
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA
Measurement SW: DASY52, V52.8 Build O

Postprocessing SW: SEMCAD, V1.8 Build 186

1800 MHz Body Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.60 mW/g

1800 MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 59.3 V/m; Power Drift = -0.016 dB

Peak SAR (extrapolated) = 5.98 W/kg

SAR(1 g) = 3.96 mW/g; SAR(10 g) = 2.21 mW/g

Maximum value of SAR (measured) = 4.46 mW/g

dB
0.000

-3.42
-b.64
-10.3
-13.7
-17.1

0 dB = 4.46mW/g
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Il Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 216 C
Test Date: May 18, 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 = 1.437 S/m; €, = 38.867; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3903; ConvF(8.11, 8.11, 8.11); Calibrated: 2014-08-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: SAM with CRP v5.0_Front_20120517

Measurement SW: DASY52, Version 52.8 (0);

Verification/1900MHz Head Verification/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 4.53 W/kg

Verification/1900MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 54.32 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 7.96 W/kg

SAR(1 g) = 3.98 W/kg; SAR(10 g) =1.97 W/kg

Maximum value of SAR (measured) = 4.38 W/kg

dB

-h.42

-10.83
-16.25
-21.67
-27.08

0 dB = 4.53 W/kg = 6.57 dBW/kg
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

B Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 220 C
Test Date: May 19, 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 = 1.505 S/m; €, = 52.303; p = 1000 kg/m®
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1609; ConvF(4.74, 4.74, 4.74); Calibrated: 2015-01-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (0);

SAR Verification/1900MHz Body Verification/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 4.68 W/kg

SAR Verification/1900MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 48.86 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 6.27 W/kg

SAR(1 g) = 3.91 W/kg; SAR(10 g) = 2.12 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 4.40 W/kg

dB

-h.b7

-11.13
-16.70
-22.27

-27.83

0 dB =4.68 W/kg = 6.70 dBW/kg
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Il Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 217 C
Test Date: May 20, 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 = 1.438 S/m; €, = 38.877; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3903; ConvF(8.11, 8.11, 8.11); Calibrated: 2014-08-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: SAM with CRP v5.0_Front_20120517

Measurement SW: DASY52, Version 52.8 (0);

Verification/1900MHz Body Verification/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 4.46 W/kg

Verification/1900MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 53.81 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 7.93 W/kg

SAR(1 g) = 3.93 W/kg; SAR(10 g) = 1.94 W/kg

Maximum value of SAR (measured) = 4.34 W/kg

dB

-h.72

-11.44
177
-22.89
-28.61

0 dB = 4.46 W/kg = 6.49 dBW/kg
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

B Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 217 C
Test Date: May 20, 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 = 1.505 S/m; ¢, = 53.291; p = 1000 kg/m®
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1609; ConvF(4.74, 4.74, 4.74); Calibrated: 2015-01-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom 5.1C-2014-02-21

Measurement SW: DASY52, Version 52.8 (0);

Verification/1900MHz Body Verification/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 4.44 W/kg

Verification/1900MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 57.95 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 6.32 W/kg

SAR(1 g) = 3.83 W/kg; SAR(10 g) = 2.06 W/kg

Maximum value of SAR (measured) = 4.26 W/kg

dB

-6.01

-12.0
-18.02
-24.02

-30.03

0 dB = 4.44 W/kg = 6.48 dBW/kg

Report No HCT CO., LTD.
p ' 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 107 of 194
HCT-A-1506-F011 TEL: +82 31 6456300 FAX: +82 31 645 6401



CT

HCT OO LT

FCCID: ZNFH736P Issue Date: Jun. 23, 2015

B V\erification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 222 C

Test Date: May 21, 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; 0 = 1.806 S/m; ¢, = 39.772; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.39, 7.39, 7.39); Calibrated: 2014-08-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: SAM (20deg probe tilt) with CRP v5.0_Left 2014 _02_25
Measurement SW: DASY52, Version 52.8 (0);

Verification/2450MHz Head Verification/Area Scan (71x71x1): Interpolated grid: dx=1.200 mm, dy=1.200
mm
Maximum value of SAR (interpolated) = 8.35 W/kg

Verification/2450MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 68.58 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 11.7 W/kg

SAR(1 g) =5.29 W/kg; SAR(10 g) = 2.42 W/kg

Maximum value of SAR (measured) = 8.27 W/kg

db

-h.80

-11.59
-17.39
-23.18
-28.95

0 dB =8.35 W/kg = 9.22 dBW/kg
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

[l Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 200 C

Test Date: May 22, 2015

DUT: Dipole 2450 MHz; Type: D2450V2

Communication System: CW,; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.94 mho/m; g, = 52.7; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.29, 7.29, 7.29); Calibrated: 2014-08-28
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

2450 MHz Body Verification/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 8.04 mW/g

2450 MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 47.4 V/m; Power Drift = -0.037 dB

Peak SAR (extrapolated) = 11.2 W/kg

SAR(1 g) =5.07 mW/g; SAR(10 g) = 2.27 mW/g

Maximum value of SAR (measured) = 7.95 mW/g

dB
0.000

-4.92
-9.84
-14.8
-19.7
-24.5

0 dB = 7.95mW/g

Report No HCT CO., LTD.
p ' 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 109 of 194
HCT-A-1506-F011 TEL: +82 31 645 6300 FAX: +82 31 645 6401



CT

HCT OO LT

FCCID: ZNFH736P Issue Date: Jun. 23, 2015

B V\erification Data (2 600 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 222 T

Test Date: May 21, 2015

DUT: Dipole 2600 MHz D2600V2; Type: D2600V2

Communication System: UID 0, CW; Frequency: 2600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; o = 2.021 S/m; €, = 39.014; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.22, 7.22, 7.22); Calibrated: 2014-08-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: SAM (20deg probe tilt) with CRP v5.0_Left 2014 _02_25
Measurement SW: DASY52, Version 52.8 (8);

Verification/2600MHz Head Verification/Area Scan (71x71x1): Interpolated grid: dx=1.200 mm, dy=1.200
mm

Maximum value of SAR (interpolated) = 9.21 W/kg

Verification/2600MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 68.08 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 12.9 W/kg

SAR(1 g) =5.84 W/kg; SAR(10 g) = 2.67 W/kg

Maximum value of SAR (measured) = 9.16 W/kg

dB

-h.84

-11.68

-17.51

-23.35

-29.19

0 dB = 9.21 W/kg = 9.64 dBW/kg
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[l Verification Data (2 600 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 200 C

Test Date: May 22, 2015

DUT: Dipole 2600 MHz; Type: D2600V2

Communication System: CW; Frequency: 2600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; o = 2.2 mho/m; €, = 54.3; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.21, 7.21, 7.21); Calibrated: 2014-08-28
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

2600 MHz Body Verification/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 9.16 mW/g

2600 MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 46.8 V/m; Power Drift = -0.050 dB

Peak SAR (extrapolated) = 12.7 W/kg

SAR(1 g) =5.72 mW/g; SAR(10 g) = 2.56 mW/g

Maximum value of SAR (measured) = 8.97 mW/g

dB
0.000

-4.92
-9.84
-14.8
-19.7
-24.5

0 dB =8.97mW/g
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Calibration Laboratory of 2 Belvwainarischar Kalibriantenst
Schmid & Partner A= g Narvice wolnas S
Engineering AG g H g Servitio svizamro di tacatura
Zeughausstrasse 43, 0004 Zurich, Switzerimnd ﬁ}; Swiss Calibration Service
Aceredited by the Swiss Accreditalion Servce (SAS) Azereditation No.: SCS 0108

Tha Swiss Accreditation Service is one of the signatories to the EA
Mublilateral Agreament far the recognition of calibration cenificates

[CALIBRATION CERTIFICATE

Caitration dale: April 27, 2015

Thia calibvation certificate documaents the tacaabilty o national stendards, which realize ihe plryaical units of massunsmen s (51)
The maasuremants and the uncertanlies wih confidance probabilty are ghen on tha folowing pages and are pan of (he cetificale,

All calibrations have been conductsd in the cosed laboratory Tacility. ervdronmant iemperature (22 = 31°C and humidiy < T0%

Caltwmtion Equpment used (MATE critcal for caiibration)

Primary Standaids i Cai Dade (Cerificain Mo ) Scheduded Caltiation

Powsr meter E44108 GB412958T4 O1-Apd-15 (Mo 217-02128) Mar-18

Poswar sensor Ed4 128 N4 1408087 Oi=Apt-15 (Mo, 217-03138) Mar-16

Rafnrence 3 dB Attenuator SM: 85054 (X} 01-Ape-15 (No. 217-02129) Mar-18

Rederence 20 (8 Anenuaice SM: 55377 (2] O1-Apt-15 (Mo 217-02132) Mar-16

Aeference 30 o8 Aflonuaior SN: 55120 {30k} H-Ape-15 [No. 217-02133) Mar-18

Reference Probe ES30WE SN: 3013 3-Dac-14 (Mo, EE3-3013_Declid) Dec-15

DAES SN: 560 14-Jan-15 (No. DAE4-GGD_Jani15) Jan-18

Secordary Standands 18] Check Dune [in housa) Scheduled Checlk

RF gensmios HP BE46C LG IE42100 TO0 A-Aug-59 [ house check Apr-13] In house check: Apr-18

Matwork Anahyer HP 87TS1E LISATI005E5 1E-0c1-01 (im horss Chasch Dt 4] in houme check: Dd-15 J
Mama Furstian Saqlrllﬂ.l-

Calibentnd by- Jedon Kostrati  Labormicey To i g L'£

Agprovad by. i e /M

lasued: Aprl 20, 2015

This calibration cerlificais shall nol be mproduced excopt in hull without weitten aporoval of the laboratory

Cerificaln No: ET3-1605_Apr15 Page 1 aof 11
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FCC ID: ZNFH736P Issue Date: Jun. 23, 2015
Calibration Laboratory of §  Schweizerischer Kalibrisrdions!
Schmid & Partner ¢ Service suisse d'étalonnage

Engineering AG g Sevisosvico ol teatis
Zoughaussirasse £3, 8004 Zurich, Switseriand Swiss Calibration Service
Atcrucdited by tha Swiss Accreditation Sanice (SAS) Accreditation No.: SCS 0108
Tha Swiss Accredfitation Service s one of the signatories to the EA
Muttilateral Agresment for the recognition of calibration certificates
Glossary:

TSL tissue simulating liquid

NORMx.y.2 sensiivity in free space

ConvF sensitivity in TSL | NORMx.y.z

DCP diode compressian point

CF crest factor (1iduty_cycle) of the RF signal

ABCD modulation dependant linearization parameters

Polarization @ @ rotation around probe axis

Polarization & 8 rotation around an axis that is in the plane normal to probe axis (at measurement cenler],
i.e., 8 = 0is normal to probe axis

Connectar Angle infarmation used in DASY system to align probe sensor X 1o the robol coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2013, "IEEE Recommended Practice for Datermining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, June 2013

b) |EC 62209-1, "Procedurs lo measure the Specific Absorplion Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency rangs of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

s NORMy,y, 2 Assessed for E-field polarization § = 0 (f < 900 MHz in TEM-cell, f > 1800 MHz: R22 waveguida)
NORM y.z are only intermediate values, i#,, the unceriainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below CanvF).

«  NORM{fx.y.z = NORMxy,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions laler than 4.2, The uncertainty of the frequency response ks included
in the stated uncedainty of ConvE,

«  DCPxy.z: DCP are numerical linearnzation parameters essessed based on the data of power sweep with CW
signal (o uncartainty required). DCP does not depend on frequency nor media.

« PAR: PAR is the Peak to Average Ratio thal is not calibrated but determined based on the signal
characieristics

o  Avyz Beyz Coyz Dxy.z: VRiyz A B, C, D are numerical inearization paramalers assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
madia, VR is the maximum calibration range expressed in RMS voltage across the diode,

«  ConvF and Boundary Effect Parameters: Assessed In fial phantom using E-field {or Temperature Transfer
Standard for f < 500 MHz) and inside waveguide using analylical field distributions based on power
measurements for | > 800 MHz The same sefups are used for assessmant of the parameters applied for
boundary compansation (alpha, depih) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z = CanvF whareby the uncertainty corresponds to that given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz

« Sphenical isolropy (30 deviation from isolropy): in a field of low gradients realized using a fial phantom
exposed by a patch antenna.

« Sansor Offset. The sensor offset comesponds to the offset of virftual measurement center from the probe lip
{on probe axis). No talerance required

s  Conneclor Angle: The angle is assessed using the information gained by defermining the NORMx (no
unceralnty reguired),
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ET30WVE — SM; 1605 April 2T, 2015

Probe ET3DV6

SN:1605

Manufactured:  July 27, 2001
Calibrated: April 27, 2015

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASYZ2 systeml)
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ET3DVE— SN 1605 April 2T, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Basic Calibration Parameters

Sensor X I Sensor ¥ [ SensorZ Unc (k=2)_|
Mesrm (uViVimY 1.49 | 1.91 | 1.61 101 % |
| DCP (m\V)" 100.4 ] G6.7 | 100.3
Modulation Calibration Parameters
uiD Communication Systerm Name | A B [ D VR Unc"
dB dBv v | dB mv [k=2}
(0 CW x| oo 0.0 10 | 000 | 1896 | #30%
] ¥ | oo 00 | 1o | 1942
F 0.0 0.0 o | [EiE]

The reporied 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 uncorninties af NomX.Y,Z do not affect ihe E-fieid uncertainty inssde TSL (seo Pages & and §)
¥ Mumancal linentration parametsr uncedtainty not reguinsd
® Uncartainty s determined Laing the man. deviation from linear response applying rectanguias disinbusion ond is expressed for the sguase of the

e v
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ET30VE= Sh:1605 April 2T, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Head Tissue Simulating Media

1 [MHz) © nﬁ:ﬁﬂg' “[ng::;d"h ConvFX | ConvFY | ConvFZ | Alpha® l D{'mp:}n ::'Egi
750 41.9 0.88 6.64 .64 B.64 0.26 3.00 £120%
835 41.5 080 633 6.33 6.33 0.28 3.00 +120 %
800 41.5 0.97 6.14 614 | 6.14 0.31 3.00 +120%
1450 40.5 1.20 537 537 537 0.45 2.64 +12.0%
1750 40.1 1.37 520 5.20 5.20 0.73 215 +120%
1800 40.0 140 | 501 5.01 5.0 0.80 212 | £120%
1850 40.0 1.40 4.54 4.94 4.94 0.80 2.05 +120%
2300 39.5 1.67 477 4.77 477 0,80 188 | +120%

| 2450 3g2 1.80 457 4.57 4.57 0.85 175 | +120%

© Froquancy validity above 300 MHE of = 100 MHz coly applies ior DASY w4 4 and higher (see Page Z). sise # & reatiched 1o 2 50 MHZ The
unceainty is the RESS of the ConF uncerlainty 8t caibration Irequency and the uncedtainty for the indicated Inequency band. Frequency waldiy
Below 300 MHz is = 10, 25, 40, 50 and 70 MHz for ConvF assessmenis. &l 30, 84, 128, 150 and 220 MHz reapecively, Above 5§ GHz Irequancy
walidity cain be extanded 10 = 110 MHZ

¥ Al requencies betow 3 GHz, the validity of Bssue pamemeten (£ and o) can be relamod 1o 2 10% # bquid comparsation formuts is appled to
maEsured SAR values, A frequencies abowe 3 GHz, the validity of imsue parameters (¢ and a) is resiricied D = 5% The uncertainty & the RSS of
the ConvF uncerainty jor indicated negel lssus parsmales:

4 Alpha/Depth are determined durirg calibration. SPEAG warmants that the remaining deveation due o the boundary effect after compansation is
ahways bass than = 1% for Eequencies below 3 GHz mnd below = % for frequencias between 3-8 GHr al any distance langer than hall the probe tip
dimmaier from tha bowundary
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity | Depth®™ Unet.

[[MHz}® | Pormittivity” | (Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | fmm) | (k=2)
750 s55 | 096 621 | 621 | 621 | 030 | 27 | s120%
835 55.2 0.97 641 | 611 | 611 | 030 | 300 | £120%
1750 £3.4 1.49 4. 66 4,66 4.68 ' 0.80 262 | +120%
1800 53.3 1.52 454 4.54 4.54 0.80 232 | £120%
2450 52.7 1.95 4.18 4.18 418 0.79 180 | +120%

© Fraquency validily sbove 300 MHz of £ 100 MHz onily applies for DASY wi.4 and highar (see Page Z), sise 1l ia resyicied to £ 50 MHz. The
uncararty is te RSS ol the Cord uncertainty a1 calibration Irequency and fhe uncertainty for the indicated frequency band. Frequency valkisy
adow 300 MMz is + 10, 25, 40, 50 and 70 MHz for ConvF pesessments sl 30, 64, 128, 150 and Z20 M-z respectvely, Above 5 GHz Irequency
walidity can ba sxbended bo = 110 MHz

¥ A1 trequancies balow 3 GHz, the validity of tssue parametens {c and o} can be retaxed to £ 10% If liguid compersalion formaula s appled 1o
moasured SAR values. Al requencies sbove 3 GHz, the validity of tastie paesmalers (& and a} is resticted to + 5% The uncarainty is the RSS of
ime ConF LnCtainty fost mdecading ll'ﬂal: i parRmglars

% ppohaDiepth are desormined during calibration. SFEALG wasranis that the remaining devialion due 1o the boundary effect afler compensation is
wumn;mlmwuﬂmam{cmmmz21.!nrnmmma-ﬁcmalammmw1mmﬂ1hunnbcun
dameter from (hi boundary,
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Unecortainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARpeaq)
(TEM cell , fouw= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

[= B35 MHz,WGLS R (H_comF) f = 1800 MHz WGLS R22 (H_comvF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz

10 -08 -08 -04 -02 00 02 04 08 OB 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2 6% (k=2)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Other Probe Parameters

Sensor Arrangement Triangutar
Connector Angle {7) “EA.T
Mechanical Surface Detection Mode enabled
Opiical Surface Detection Mode ' disabled
| Probe Overall Length | 337 mm
Probe Body Diameter 10mm
“Tip Length 10 mm
Tip Diameter 6.8 mm
Probe Tip o Sensor X Calibration Point 2.7 mm
Probe Tip 1o Sensor ¥ Callbration Point 27 mm |
Proba Tip to Sensor £ Calibration Point 2.7 mm |
Recommuendad Measurement Distance from Surface _ 4 mm
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Engineering AG oy v g Servisio wizzero dl tarsturs
Zeughaussirasss 43, 8004 Zurich, Switrerland £ f'}"-\ll\ # Swiss Calibration Sorvice
Actredited by Ihe Swess Accredtaton Service (3A5) Acernditation Mot SCS 0108
The Swiss Accreditation Service ks one of the signatories to the EA
Multilateral Agresmnnt for the recognition of calibration certificates
ciont  HCT (Dymstec) Cortificate No: ET3-1609_Jan15

[CALIBRATION CERTIFICATE = _
[ Oject i ET«:!D\.-'B- SN:1609
Caitation procedureds) QA CAL-01.v8, QA CAL-23.35, QA CAL-25v6
Callbration procedure for dosimetric E-field probes
Calibration tabe January 27, 2015
This colbration centficat documonts the tracasbilty 1o rational standards. which realize the physical units ol measurgmonts =)
Tha s dnd e une with carfidence probabiity ane given on ihe foliwing pages ard ane pan of the ceilicite.
All caibiations have been conductsd in the ciossd laboratory tacilfy: snvironment tempanature (22 + 3)°C and humidity < T
Calbration Equipmant used (MATE critcal for calibradon)
—— |
Primary Slandands 1] Cad Date [Certificals No. | Scheduled Calbraton
Power mainr E44 198 GE412958T4 03-Apr-14 {No. 217-01911) Apr-15
Powet sensor E44124 MY 148007 O3-Ape1d (Mo 217T-01811) Apr-15
Raferance 3 ofl Anenuston Bh- 55054 (32 | O-Apr-14 (Mo, 217-01915) Aph15
Reference 20 dB Atternuaior SN S52TT (20w (3-pe- 1 (o 21701818} Agr-15
Redprence 30 B Altenuator SH: 55129 (300} 03-Apr-14 (Mo, 217-01220) Apr-15
Rufersnce Probe EG30VZ SM: 3013 30-Dac-14 (Mo. ES3-3013_Dectd) Des-15
DAE4 SN: 560 14-Jan-15 (No. DAEA-E50_Janis) Jar-16
Secontary Standards [Lv] Check Data [in house) Sehaduled Chock
RF gererator HP B648C USIEAZU0TI0 4-hug-00 [in house chech Apf-13) In house check: Apr-10
Mstweork, Anabyzer HP BT53E US3TID0SES 1B-0ct-01 (in house check Oct-14) in house check: Oci-15
Hamn Function
Calibrated by waunq wm
N s g W
lssued: January 28, 2015
This cafibeation cariflicate shall net o reproduced except in full without wiitten aperoval of the lbormtoey.
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Calibration Laboratory of

; § Schwsizerischer Kalibriordienst
Schmid & Partner G Servics suisse détalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zusich, Switzarinnd Swiss Callbration Servico
Accredited by Ihe Swiss Accreditation Service (SA5) Acereditation No,; SCS 0108
The Swisa Accroditation Service ks one of the signatories to the EA
Mulgil: i Bugr i lor the gnition of calibration certificates
Glossary:
TSL tissue simulating Hquid
NORMx.y.z sensitivity in free space
ComvF senaitivity in TSL f NORMx.y.z
DCP diode compression point
CF cras! factor (1/duty_cycle) of the RF signal
ABCD modulation dependent lnearization parameters
Polarization ¢ u rotatlon around probe axis
Palarization 5 % rotation around an axis that is in the plane normal lo probe axis (at measurement center],
i.e., & = 0 is normal 1o probe axis
Connector Angle infarmation used In DASY system to align probe sensor X (o the robet coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommanded Practice for Determining the Peak Spatial-Averaged Spacific
Absorption Rate (SAR) in the Human Head from Wireless Communications Davicas: Measuremant
Technigues”, June 2013

by IEC 622091, “Procedura o 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

Methods Applied and Interpretation of Parameters:

«  NORMs,y.z: Assessed for E-field polarization 3 = 0 (f < 900 MHz in TEM-call; { > 1800 MHz: R22 waveguide).
NORMx,y,z are only infermediate values, L., the uncertainties of NORMx,y,z does nat affect the E’-field
uncertainty inside TSL (ses below ComvF).

«  NORM{xy.z = NORMx.y.z * frequency_response (see Fraquency Response Chart). This linearization s
implemented in DASY4 software versions later than 4.2. The unceriainty of the frequency response i included
in the stated uncertainty of ConvE.

« DCPx,y.z- DCP are numerical linearization parameters assessed based on the data of power sweep with TW
signal (no uncertainty required). DCP does not depend on frequency nor media.

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

« Axyz Bryz Cryz Dryz VRxyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modutation signal. The parameters do not depend on frequency noe
media, VR is the maximum calibration range expressed In RMS vollage across the diode.

« ConvF and Boundary Effect Pararneters: Assessed in flat phantom using E-fiedd (or Temperature Transfer
Standard for | < B00 MHz) and inside waveguide using analytical field distributions based on power
mezsurements for | > B00 MHz. The same selups are used for assessment of the parametens applied for
boundary compansation (alpha, depth) of which typécal uncenainty values are given. Thesa paramalers are
used in DASY4 software to improve probe accuracy close to the boundary. The sensilivity in TSL comespands
1o NORMzx,y.z * ConvF whareby the uncertainty comesponds to that given for ConvF. A frequency dependent
ConvF is usad in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

« Spherical isatropy (3D deviation from fsotropy). in a field of low gradients realized using a flat phantom
axposed by a patch antenna.

s  Sonsor Offset The sansor offset comespands to the offset of virtual measurement center from the probe tip
{on probe axis). No (olerance requined.

» Connector Angle: The angle is assessed using the informaticn gained by determining the NORMx (no

uncerainty required).
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Probe ET3DV6

SN:1609

Manufactured:  July 27, 2001
Calibrated: January 27, 2015

Calibrated for DASY/EASY Systems

(Mate: non-compatibie with DASY2 systeml)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Basic Calibration Parameters

Sensor X Sansor Y Sansar Z | Une (k=2)
[ Nerm vivimPy 2.00 1.80 1.82 | 101 %
| DCP imV]" ] 1006 1004 101.2

Modulation Calibration Parameters )
Ui Communication System Mame A B c o | wR Uneg
| dB dBv v dB mv | (k=2)

0 =0 [ x| oo 0.0 10 | 000 | 2661 | :35%

' ¥ | oo 04 10 72 |
l | Z 0.0 00 | 10 2689 | |

probability of approximately 95%.

The reported uncertainly of measurement is stated as the standard uncertainty of measurement

muitiplied by the coverage factor k=2, which for a normal distribution cormesponds lo a covarage

* Tha uncorisntics ol NomiLY .2 do not affect the E*-feld uncertainty inside TSL (sea Pages 5 and §)

* Mumarcal linganzation parameter. uncertainty nol neguinéd

¥ Uncertainty & determined Lsing the max. devation from linear responss appiving rectanguial distnibuton and i expressed lor the sguare of Tha

Tkl varlum
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Calibration Parameter Determined in Head Tissue Simulating Media

January 27, 2015

f (MHz}© Punn:-llltﬂﬁmy' co?g:nn;pm ConvFX | ConwFY | ComvFZ | Alpha® I DI,:::; m:-
835 41.5 0.90 6.45 645 645 029 . 3.00 £12.0%
S00 41.5 087 6.32 B6.32 6.32 0.32 3.00 +£12.0 %
1450 40.5 1.20 5.68 5.68 568 | 078 1.88 +120%
1750 40.1 $.57 5.8 5.38 538 0.73 2.10 £120%
1900 40.0 1.40 518 5.18 518 0.75 217 +120%
1850 40.0 1.40 5.00 5,00 5.00 0.78 2.22 +12.0%
2450 30.2 1.80 4.57 i 4,57 4.57 0.80 1.73 +12.0%
© Fragquency valdly above 300 MHz of £ 100 MHz only spplies for DASY +4.4 and higher (see Page 7). sisa 1t & restrictd 1o + 50 MHZ The

uncertainty i the RSS of the ConvF uncerthinty af calibration frequancy and the uncenainty jof the indcaled frequancy tand, Freguency valdity
bolow 300 MHz i+ 10, 25, 40, 50 and 70 Mz for ConvF assessmants al 30, B4, 128,150 and 220 MHz respectively, Above 5 GHz frequency

validkty can be exdended 1o = 110 MHE

¥ Al frpquencies balow 3 GHz, the vaficity of tissue parametens (¢ and o can be rolieed 1o £ 10% if iguid compensation lormula & apphed 1o
measured SAR values. Al frogusncies abave 3 GHe. the valicty of tissue parameters (e and o) & restricted fo + 5%, The uncerainty is the RES of
Ihe Comd uncorimnty for mdcaled tanged (18508 parmmotors
B pinkaDepth are determingd during calibrafion. SPEAG wamants that tha remaining deviasion dus 1o the boundary efiect afier compenaation &
shways less than = 1% for frequencies below 3 GHz and balcw = 2% for frequoncies botween 3-8 GHz at ary dstance larger Than hall the probs bo
diameter from he boundasy,
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Calibration Parameter Determined in Body Tissue Simulating Media

1 [MHz) * p.ﬁm:fq' | m?;l:?"m ConvF X | ConvFY | ComvF Z | Alpha ® | D{:.Q'ﬁ;}“ mﬂlli
835 55.2 0.97 6.35 6.35 6.35 | 047 205 | +12.0%
1750 534 1.48 495 4,95 495 i 0.80 240 | +120%
1900 533 1.52 | 4.74 4,74 474 | D8O 234 | +120%
2450 527 195 | 433 | 433 4.33 0.80 1.29 +12.0 %

© Frequancy validty above 300 MHz of = 100 MHz coly applies for DASY wi 4 and higher (see Page 2, eise | is restricted io 2 50 MHE Tha
urcartanty ks the RSS of the Corm uncertainty al calbration froquency and Ihe uncetainty for the ndicated [requancy banhd. Frequancy valdity
bekow 300 MHz i + 10, 25, 40, 50 ard 70 MHz for ConvF assessrnants at 30, B4, 128, 150 ard 220 MHE respectively, Above § GHe frequency
walidity con be exdended i £ 110 MHz

" i froquencies below 3 GHz. the validity of lissue pafametsrs (2 &nd a) can be melaxed o £ 10% il higusd compansabion formula & applied io
minasured SAR values. Al fequencios above 3 GHe. the validity of tssus parsmeters (e and o) is restrcted to = 5%, Thir uncertainty is the R3S of
iy ConwF uncatainty of indscatied fanged tissus paramabers

5 pdshaDoepth ane determined during calibration. SPEAG warmants that the remaining devisticn dua 10 the boundary efiect afier compensation s
-hrpla-uqrun:'I‘irmhmr:m:mluw_‘iGd-r.r_anum&t?uiuﬁqm:bdmn}iﬁmmwmuwmwwmm
diameder from the boundarny
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Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)

January 27, 2015

Frequency response (normalized)
5
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0.8 i !
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1] 500 1000 1500 2000 2500 3000
£ M)

Uncertalnty of Frequency Respanse of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°
=600 MHz TEM =1800 MHz,R22
. u
- ks &k 3 - ‘. : .Hq T
[ ] . [ ] [ ] L] o [ ] [ ]
Tk X Y F Tot ! Y 4
o -I i
[
g |
E -.;.L,..- - g g o~ =T v e g =554 :_.-..p-i
;._'_I_L_ ! - T .. i . T L
-1kn 10 S| L1 150
: Ral[]
ot oD s T 2502
Uncertainty of Axial isotropy Assessment: * 0.5% (k=2)
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Input Signal [uv]

Error [d48]

Dynamic Range f(SARcad)
(TEM cell , fova= 1900 MHz)

January 27, 2015

SAR [mWhem3]

*] o]
not comperaled compensated
i—
04 | ledart "':':3.!::__';_‘1"‘“*-—'?.
A p— i I
b i 102 1 o 108

10

SAR [mWiem3|
* | LS

nol codmpensated compensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ET3I0VE- SN:1609 Jamuary 27, 2015

Conversion Factor Assessment

1= B35 MHz. WGLS RS (H_con) { = 1750 MHz WGLS R22 (H_conv)
=

1-.--: "E.
E H: g i al
i :

IMIIJ "W w0 *Dm—r a k- rl:- III L] L) % By E- :I £ -

A = 5 R =N
Deviation from Isotropy in Liquid
Error (¢, 8), f=900 MHz

40 -b8 08 04 02 00O 02 04 0B 08 10
Uncertainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)
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ET30OVE- SM: 1609 January 27, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Other Probe Parameters

Sensor Arrangement Triangular
Conneclor Angle (') A05.1 |
Mechanical Surface Delection Mode enabled
“Dpiical Surface Detaction Mode disabled
Probe Cverall Langth 33T mm
Probe Body Diameter = 10 mm |
Tip Length 10 mm

Tip Diamater _ 6.8 mm
Probe Tip to Sensor X Calibration Point 2.7 mm
Probe Tip to Sensor ¥ Calibration Point 2.7 mm
Probe Tip to Sensor Z Calibration Paint 2.7 mm

| Recommended Measurement Distance from Surlace 4mm |

Caertificaie No: ET3-1608_Jan15 Page 11 of 11
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015
Calibration Laboratory of e, Eihwkshahar Kalibek
Schmid & Partner %‘E G Service sulsse détalonnage

Engineering AG z = g Servizio svizzoro di taratura
Zoughausstrasse &3, 8004 Zurich, Switzerland o Swiss Callbration Service
Accredited by the Swiss Accroditalion Serace (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Sarvice is one of the signatories 1o the EA
Mubtilateral Agreoment for the recognition of calibration certificates
client  HCT & Certificate No: EX3-3903_Aug14

[CALIBRATION CERTIFICATE
———— —_ —————
Object EX30V4 - SN:3903
Cailibyration procedise(s] QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, mml.-as,vs
‘Calibration procedure for desimetric E-field probes
Coalibration date ‘August 28, 2014

This calibrasion certilicabe documants Iha recoabilty 1o national standands, which realios the physical unils of measurements (31)
Thi mansirements and the uncertalties with confidence probabslity ane ghven on he following pages and ans part of the canificate

All calibrafions have been conducted in the closed laboratory faciily. emeronment tempensthue (22 2 3)°C and humidity < T0%.

Calibeation Equipment used [METE crifical for caSbralon)

Essued: August 78, 2014

Thés calibrabon carificale shall nol be reproduced excopt in hl withaut weitten approvad of the laboratory

Primary Siandard 0 | Cal Dato (Certificate No.) Schedulied Calibrabion
Povwer malesr E44158 GBS 1293874 3-Ape-14 (Mo, 217-01811) Aqr-15

Pt sensor E44124 NY4 1498087 [pe- 14 (Mo, AT-01811) Apr15

FReforance 3 o8 Anmusiod SH: 55054 (3c) O3-Apr-14 (Mo 217-01915) Apr-15

Refersnce 20 dB Alteruator SM: SE2TT (i) 03-Api-14 (No. 217-01918) Apr-15

Feterence 30 dB Atleruator 5N; 55120 (306) 03-Agr-14 (Mo 217-01020) Apr-15

Raderance Proba E5300V2 SN 3013 30-Dec-13 (Mo E53-3013_Dec1d) Dec-14

DAEL 5h: 660 13-Ouc-13 (Mo, DAE4-860_Dectd) Daoc-14

Secondary Standonds 0 Check Cabo (in housa) Scheduled Check

RF ganemice HP BE48C US3642L01 700 4-Aug- 0 (in house check Api-13) in house check. Api-16
| Nabwoek Anabyrer HP BT53E LISATIG00ES 18-0ct-01 {in house check Del-13) In howse check: Oct-14 |

Name )
Calibrared by husum

S Om Eln/ o)
Appreved ty: Kaila Pokavic * Technical Manager iﬂ&

Cerificale No: EX3-3803_Aug1d Page 1of 11

HCT ., LTD.
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

Calibration Laboratory of A Schwaizerischer Kallbrierdienst

Schmid & Pariner s M 6 g Service suisse dblalonnage
Engineering AG 2 3 g Serviio svizzaro df taratura

Zevghausstrasse 43, 8004 Zurich, Switzorland ﬁf Swins Calibration Service

Accrediled by Ihe Swiss Accrecitabion Service (SAS) Agcroditation No.: SCS 108

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

Multilateral fge 1 for tha ition of calibration cenificates

Glossary:

TSL tissue simulating licubd

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

pcp diode compression point

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

ABCD modulation dependent linearization parameters

Polarization ¢ i rotation around probe axis

Polarization 3 4 rotation around an axis thal i in the plane normal to probe axis (at measurement center),

l.e., 8 =0k normal to probe axis
Connoctor Angle information used in DASY system to afign probe sensor X to the robel 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
Absarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Tochniques®, June 2013

by |EC 62209-1, “Procedure lo moasure the Specific Absorption Rate (SAR) for hand-held devices used in close
praximity 1o the ear (frequency range of 300 MHz 1o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
*  NORM:y,z Assessed for E-fisld polarization & = 0 (f < 300 MHz in TEM-call; £ > 1800 MHz: RZ2 waveguide).
NORMyy.z are only intermediate values, i 8, the uncertainties of NORMx.y.z does not affect the E°-field
uncertainty insida TSL (see below ConvF).

»  NORM{x.y.z = NORMy.2 * freguency_response (see Frequency Response Chart). This ineanzaton is
implamented in DASY4 software versions laler than 4.2, The uncertainty of the Irequency response is included
in the stated uncertaknty of CanvF.

s DCPxyz DCP are numerical linearization parameters assessed based on fhe data of power sweep with CW
signal (no uncertainty required). DCP does not depaend on frequency nor media.

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

o Axy.z Bryz Cxyz Oxyz VRxy.z A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on Irequancy nog
media. VR Is the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in fial phantom using E-field (or Temperature Transfer
Standard for f 5 800 MHz) and inside waveguide using analylical field distributions based on pawer
measurements for f > 800 MHz. The same setups are used for assessmant of the parameters applied for
boundary compensaltion (alpha, depth) of which typical uncentainty values are given. These parameiers are
used In DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL COMBsponds
to NORMyx,y,z * ConvF whareby the uncertainty corresponds to that given for ConvF. A frequency dependant
ConvF s used in DASY version 4.4 and highar which allows extending the validity from £ 50 MHz to + 100
MHz.

»  Sphedical isotropy (30 deviation from isofrapy): in a feld of low gradients realized using a flat phantom
exposed by a patch antenna.

»  Sensor Ofsat The sensor offset corresponds to the offsel of virual measurement center from the probe tip
{on probe axis). No lolerance required.

» Connector Angle: The angle is assessed using the information gained by determining the NORMx (no

unceriainly required),
Cenificats No: EX3-3903_Aug14 Page 2of 11
HCT CO., LTD.
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

EX30Vd - 33503 Ausgust 28, 2014

Probe EX3DV4

SN:3903

Manufactured:  September 4, 2012
Repaired: August 21, 2014
Calibrated: August 28, 2014

Calibrated for DASY/EASY Systems

(Mote: non-compatitle with DASY2 systemn!)

Centificate Mo. EX3-3903_Augi4 Page 3 of 11
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

EX3DV4a- SN:3903 August 28, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Basic Calibration Parameters

Sensor X Sensor Y Sansor £ Unc (k=2} |
Norm {pViVimy ) 0.41 0,36 0.56 +10.1% |
DCP (mv]" ] 1017 103.2 94,1 | |
Modulation Calibration Parameters
[T+) Communication System Name A B | C D VR Une"
d8 | 4BV 6 | mv | (ke2)
o cw X 0.0 oo 1.0 000 | 1252 | 7%
| ¥ 0.0 0.0 10 | 1341
| .z 00 | 0o 10 | 1287

The reporied 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 unceriinties of HormX,Y,Z do not affect the E°-feld uncanairgy inaide TSL [vee Pages 5 and &)
.
Numarical

linerization parameten uncerainty not required
£ {Ancastainty is delesmined using the mie. deviation from Enest response applying reclangular distribution and is expressed for the square of tha

Faslel warhie
Centificate No: EX3-3603_Aug14 Page 4 of 11
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

EXI0V4~ SM.32903 Auguest 28, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz)© p.?;mF “ﬁ@ﬁﬁ‘” ConvF X | ConvFY | ComFZ | Alpha® n{::mu-.l‘“ m
B35 4.5 0.90 10.03 10.03 10.03 0.51 079 | +120%
800 415 0.87 9.87 9.87 9.87 0.50 072 | +120%
1450 40,5 1.20 B.50 B.69 .60 0.27 105 | £120%
1750 40.1 1.37 B.33 8.33 8.33 0.55 065 | £120%
1900 40.0 1.40 8.11 B.11 B.11 0.76 05 | +120%
1950 40.0 1.40 7.83 783 7.83 0.80 065 | +120%
2300 39.5 1.67 T.70 7.70 1.70 0.53 068 | +120%
2450 30.2 1.80 7.38 7.38 7.39 0.42 077 | £120%
2600 39.0 196 | 722 722 7.22 0.48 074 | £12.0%
5200 36.0 4.66 5.55 555 5.55 0.30 180 | #131%
5300 35.9 4.78 532 532 5.32 0.30 180 | £13.1%
5500 356 4.96 5.05 5.05 5.05 0.35 180 | +£131%
5600 355 5.07 4.85 4.85 4.85 0.35 180 | +13.1%
5800 353 5.27 4.74 4.74 4.74 0.40 180 | £131%

© Eraquency validily abave 300 MHz of £ 100 MHz enly applies for DASY i 4 and higher (see Page 2), sise It & resincied 1o 2 50 MH Tha
uncerntaingy is ths RSS ol the Con uncerizinly al calbration requency and ihe uncertainty for the indicaled frequancy band Frequency validity
Below 300 MHZ i & 10, 25, 40, 50 and 70 MHz for Convé® assessmants at 30, B4, 128, 150 and 220 MHz respactively. Abeve 5 GHz frequency
walidity can be extended fo £ 110 MHz

* Al froquencies below 3 GHz, the validity af Sssue pammatons (¢ and o) can be relized 1o 2 10% If figuid compensation formula i appied to
maasured SAR valses, A frequencess above 3 GHZ, the validity of Bassue parsmeless (e and a is resiricted 1o £ 5% Tha uncartanty s the RSS of
e CoavF uncestainty for indicated 1angel lssuee pammiabers

L] ae determined during calibrabion. SPEAG wamaents that the remaining deviation dus |0 the boundary elfect afier compansaion is
abwmys loss than 2 1% fof reguencies below 3 G and balow = 7% for frequoncies batween 3-8 GHz at any dstance larger than half the probe tip

diementiar from ther boundary.
Certificate Mo: EX3-3803_Aug14 Pago 5of 11
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

EX30Va- 5M:3903 August 26, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ™ UneL

f{MHz)® | Permittivity" (8im)" ComvFX | ConvFY | ConvEZ | Alpha® | (mm) [k=2)
B35 55.2 0.97 9.78 B.78 9.78 020 | 147 | :12.0%
1750 53.4 1.49 B.02 B.02 B.02 042 | 086 | :12.0%
1900 53.3 1.52 772 7.72 7.72 0.41 082 | £120%
2300 52.8 1.81 7.59 750 | 759 | om0 | o060 | 2120%
2450 527 1.95 7.29 7.29 7.29 080 | 057 | £120%
2600 52.5 216 7.21 7.21 7.21 080 | 050 | £120%
5200 49.0 5.30 475 | 478 4.75 0.45 190 | #131%
5300 48.9 542 453 453 4.53 0.45 180 | £131%
5500 486 565 415 4.15 4.15 0.50 190 | #1341 %
5600 48.5 577 4.01 401 4.01 0.50 1.90 +131%
5800 48.2 B.00 4.29 4.29 4.29 0.50 190 | £131%

© Erpauuncy validity abova 300 MHz of £ 100 MHz anly apalies for DASY a4 and hgher {see Page Z), elsa i ia restrictod 1o 2 50 MHz. The
mmmhgHmdhwummnwmmimmwmmnmfm Froquamcy walidity
blovw 300 MHz is = 10, 25, 40, 50 and 70 MHz for ConsF assesaments &t 30, 64, 128, 150 and 220 Mz respeciively. Above 5 GHz frequency
valicity can be axtended 10 £ 170 MHz

" Af froguencies below 3 GHz, ihe valkdity of tesos parametens (o and o) can be rekaend 1o = 10% i liguid compensation lormula & applied 1o
measuned SAR values. AL requancies pbove 3 GHz, the validity of tssue parsmetors (o and o) is restricied 1o £ 5%. The unconainty is the RSS of
the CorF unceriainty for indicated taspatl fasus parmmales

© alpha/Dapth am voed during calibration. SPEAG warants that the remaning dewviaticn due 1o the boundary effect afier compansation m
mpmumnz1\tur!rmmunumammm:ﬁlumm;m}ammwmwmmﬂmmw
diamator from ihe boundary.

Cartificate No: EX3-3903_Aug14 Page 6of 11
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Issue Date: Jun. 23, 2015
EX30V4— Sh;3903 Augpust 28, 2014
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R2Z)
1 5 | — o
F
14-F
1.24 T
=3 t
o 1
‘s 12+ 1
E P
2 11
¥ F e
g 1.0 . * = & 3
A 0.9—'.
"
= +~
S o8 .
g |
@ E
* o7 |
0e
0.5 Gl o 2 | ] I et I |
o 500 1000 1500 2000 2500 3000
f MHz]
L * |
TER* | 2ieke]
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

EX3DVid~ 3N:-3803 August 28, 2014
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015
EX30Vé- 5h:3803 Ausgust 38, 2014
Dynamic Range f(SARcad)
(TEM cell , foya= 1900 MHz)
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SAR [mWem3d]
Ll LN
not compensated COMPATEATRD
Uncertainty of Linearity Assessment: + 0,6% (k=2)
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

EX30V4- 5N:3903 August 28, 2014

Conversion Factor Assessment

f = 835 MHz WGLS RS (H_comf) = 1900 MHz, WGLS R22 (H_comf)

5
1% |
| !
|
1.1 ﬂ\ =
32 . |
i P
i 3%
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1] |
= "1
ol (2! "
] E <) i o [ 4 H] L " [, = = ] =
3 fmem] feri
LK Al 2l 21
amaloa Rt

Deviation from Isotropy in Liquid
Error (4, 8), f =900 MHz

Deviation
oo

L5858885%

45

-0 -08 08 04 02 00 02 04 08 DB 1.0
Uncertainty of Spherical Isotrapy Assessment: £ 2.6% (k=2)
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FCCID: ZNFH736P Issue Date: Jun. 23, 2015

EX3004- SN:3203 August 28, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Other Probe Parameters

Sensor Arrangement Triangular
Conneclor Angle () 'v.:i-'ii_

[ Mechanical Sudface Detection Mode enabled
Optical Surface Detection Mode disabled |
Probe Cverall Langth 337 mm
Probe Body Diameter 10mm |
Tip Length amm
Tip Diameter 2.5 mm
Proba Tip to Sensor X Calibration Point 1 mm |

| Probe Tip to Sensor Y Calibration Point 1 mm |
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Cartificate Mo: EX3-3903_Aug14 Page 11 of 11
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Attachment 4. — Dipole Calibration Data
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FCCID: ZNFH736P

Issue Date: Jun

. 23, 2015

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausairasss 43, 8004 Zurich, Switzerland

[ Sehwelzerischer Kalibrierdienst

c Service sulsse d'dalonnage
Servizio svizzero o laratura

s Swiss Calibration Service

Accraditod by the Swiss Accrediation Sonvice [SAS)
The Swiss Accreditation Service is one of the signalories to the EA
Muttilateral Agreement for the recognition of callbration certificates

ciet  HCT {Dymstec)

Accreditation No.: 'SCS 108

Cartificate No: DT50V3-1014_Jul14

|CALIBRATION CERTIFICATE =
=
Objoct D750V3 - SN: 1014
Calibration procedure|s) QA CAL-05:v9
Calibration procedure for dipole validation kits above 700 MHz
Calibration date: July 24, 2014

Thits calibration cerilicals documents B traceabslity bo national standands, which raalize the phrysical units of measuremonts (S1).
This measuiemants and the uncenaintas wih confidence probability am: given on tha following pages and ane pan of the cerificate

All calibrations have been conductied in ihe closed laboratory taciity: efvieanenant temperatung (22 = 3)°C and manidity < 70%

Calibration Equipment used (MATE erilical for califeation)

Piirmary Standamds o Cal Dl (Certificale MNo.) Scheduled Calibration
Peswar mabor EPM-2424 GEIT4B0TS Of-0c1-13 (Mo 29701827 Oct-14
Power sensar HP 84814 UsaTIasTes 09-0ci-13 (Mo, 217-01827) Oct-14
Powor sonsar HP BLE1A MY41092317 OB-Oct-13 (No. 217-01828) Oct-14
Fafarance 20 08 Aenuaior S 5058 (20%) O3-Apr-14 (No. 217-01818) Ape1h
Type-N mismatch combenation BM: 50472 | 06327 03-Apr-14 (Mo 217-01921) Apr-15
Roferance Probe ES3OVG SN: 3205 30-Dec-13 (Mo, E53-3205_Dec1d) Dec-14
DAES SN; 601 30-Apr-14 {No. DAELB01_Aprid) Apt-15
Socondary Standards e Checs, Data (in bousa) Scheduled Chack
[RF ganerator F&S SMT-06 100005 D4-Aeg-B9 {In housa chock Det-13] In house chack: Oct-18
Matwork Anatyrer HP 8753E US3TIS05E5 S4206  18-Oct-01 [in house check Oct-13) in house chack: Dct-14
Nama Funclion i
Calibeited ty: Claudio Laubsar Laboratory Tectnlcian |
|
Approved by Kalja Pokovic Tachnical Managar /ﬁ ; ,-_-'

This calibration cerificale shall nol be roproduced sxcepl in full withoul willlen spproval of the |abornlony.
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM xy.z
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 Technigues”, 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:

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

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

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

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

The 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 pags 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm wilh Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
Tha following parameters and calculations were apphed.
Temperature Parmittivity Conductivity
Mominal Head TSL parameters 22.0°C 419 0.88 mha/m
Measured Head TSL parameters (220+02)°C 412+6% 0.92 mho/m = 6%
Head TSL temperature change during test <0.5"C == i
SAR result with Head TSL
SAR averaged over 1 em’ (1 g} of Head TSL Condition
SAR measured 250 mW inpul powear 2.14 Wikg

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Body TSL paramelers 220G 555 0.96 mho/m
Measured Body TSL parameters (22.0£0.2)"C 539+6% 1,00 mho/m £ 6 %
Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g} of Body TSL Condition
SAR meastred 250 mW input power 224 Wikg
SAR for nominal Body TSL parameters narmalized to 1W B.63 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR maasurod 250 mW input powar 1.48 Wikg
SAR for nominal Body TSL paramelers narmalized to 1W 5.75 Wikg = 16.5 % (kn2)

SAR for nominal Head TSL parameatars

nomalized to 1W

8.31 Wikg £ 17.0 % (k=2)

SAR avernged ever 10 em® (10 g) of Head TSL

condition

SAR measured

250 mW inpul powes

1.40 Wikg

SAR for nominal Head TSL paramaters

nommalized 10 1W

5.47 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedanca, transformed o fesd point 5420 +25j0
Return Loss -26.6dB

Antenna Parameters with Body TSL

Impedanca, transformed 1o feed point 494 0+ 0.3 i
Retum Loss -43.4 dB

General Antenna Parameters and Design

Electrical Delay {one direction) | 1.037 s

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

The dipols is made of standard semirigid coaxial cable. The center conductor of the feeding line (s directly connected to the
second arm of the dipale. The antenna is therelore shon-circulted 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 o the position as explained in the
*Measurement Cenditions® paragraph. The SAR data are not affected by this change. The overall dipols langih is still
according to the Standard.

Mo excessive foroe must be applied to the dipole arms, because they might bend or the soldered connections near the
faedpoint may be damagead.

Additional EUT Data

Manufactured by SPEAG
Manutacturod on March 22, 2010
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DASYS5 Validation Report for Head TSL

Date; 24.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: DT50V3; Serial: D750V - SN: 1014

Communication System: UID 0 - CW; Frequency: 750 MHz A
Medium parameters used: §= 750 MHz; o = 0.92 S/m; g =41 2y p= 1000 kg/m
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANSL C63.19-2011)

DASYS2 Configuration:
e Probe: ES3DV3 - SN3205: ConvF(6,37, 6.37, 6.37) Calibrated: 30.12.2013;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 4.91; Type: QDOOOP49AA; Serial: 100]

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

Dipole Calibration for Head Tissue/Pin=250 mW, d=1 Smm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=Smm, dz=5mm

Reference Value = 53.98 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.23 Wikg

SAR(1 g) = 2.14 Wikg; SAR(10 g) = 1.4 Wikg

Maximum value of SAR (measured) = 2.52 Wikg

v
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0dB =252 Wikg=4.01 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 17.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1014
Communication System: UID 0 - CW; Frequency: 750 MHz .
Medium parameters used: f =750 MHz: a = 1 5/m; £ =53.9: p = 1000 kg/m

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSIC63.19-2011)

DASYS52 Configuration;
e Probe: ES3DV3 - SN3205; ConvFi6.13, 6.13, 6,13); Calibrated: 30,.12.2013;
» Sensor-Surface; 3Imm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Seral: 1001

« DASYS252.8.8(1222); SEMCAD X 14.6.10{7331)

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

Reference Value = 52.83 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.28 Wikg

SAR(1 g) = 2.24 W/kg: SAR(I0 g) = 1.48 Wikg

Maximum value of SAR (measured) = 2.61 Wikg

-2.40
-4.80
-1.20

-9.60

-12.00

0dB =261 Wikeg =4.17 dBW/kg
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Impedance Measurement Plot for Body TSL
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Agcrodited by the Swiss Accraditation Senvice (SAS) Accroditation Ne.: SCS 0108
The Swiss Accroditation Service is one of the signatories to the EA
Multilaternl Agreament for the recognition of calibration cenificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b} IEC 62209-1, "Procedure to measure the Specilic 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 cedificate 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 criented
parallel to the body axis.

s 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.
Mo uncertainty required.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed 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 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperatura Permittivity Conductivity
Hominal Head TSL parameters 220°C 415 0,90 mhoim
Measured Head TSL parameters (220+02)°C A15:6% 0.93 mho/m = 6 %
Head TSL temperature change during test <05"C — T
SAR result with Head TSL
SAR averaged over 1 em” {1 g) of Head TSL Candilion
SAR measured 250 mW input power 2.35 Wikg

Body TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Hominal Body TSL parameters 220°C 552 0.97 mho/m
Measured Body TSL paramelers (220=02)"C 558+8% 1.01 mho/m 6%
Body TSL temperature change during test <0.5°C = e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Caondition
SAR measured 250 mW inpul power 2.40 Wikg
SAR for nominal Body TSL parametars narmalized o 1W 9.34 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.57 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 6.14 Wikg = 16.5 % (k=2)

SAR for nominal Head TSL paramaters

naormalized o 1W

9.21 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g of Head TSL

condition

SAR measured

250 mW inpul powear

1.54 Wikg

SAR for nominal Head TSL paramaters

nosmatized 1o 1W

5.04 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5ya-10iQ
Return Loss - 34.0 dB

Antenna Parameters with Body TSL

Impedance, transtormed to feed point 4720-27i0
Retumn Loss -27.8dB

General Antenna Parameters and Design

| Electrical Delay {one direction) 1.368 ns J

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

The dipole is made of standard semirigid coaxial cable, The center conductor of the feading line Is directly connected 1o the
second arm of the dipole. The antenna is therelore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when laded according fo the position as explained in the
"Measurermnent Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according 1o the Standard.

No excessive force must be applied 1o the dipols arms, because they might band or the soldered connections near the

leadpoinl may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manuiactured on March 08, 2001
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DASYS Validation Report for Head TSL
Date: 22.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D335V2; Serial: DE35V2 - SN: 441
Communication System: UID 0 - CW; Frequency: 835 MHz )
Medium parameters used: [ = 835 MHz: 6 =093 5/m; & =41.5; p = 1000 kg/m

Phantom section: Flat Section
Measurement Standard: DASY S (IEEETEC/ANSI C&3.19-2011)

DASYS52 Configuration:
= Probe: ESIDV3 - SN3205; ConvF(6.2, 6.2, 6.2); Calibrated: 30.12.2014;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASYS252.B.8(1222); SEMCAD X 14.6.10(7331)

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

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

Peak SAR (extrapolated) = 3.49 W/ikg

SAR(1 g) =236 Wikg; SAR(10 g) = 1.54 Wikg

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

dB
]

=2.40
-4.80
-1.20

-9.60

-12.00

0dB =276 Wi’kg =4.4] dBWikg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 23.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE3SV2 - SN: 441

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

Medium parameters used: { = 835 MHz: o= 1.01 5/m; 5. = 55.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY'S (IEEE/IEC/ANSI C63.19-2011)

DASY32 Confliguration:
« Probe: ES3DV3 - SN3205; ConvF(6.17, 6,17, 6.17); Calibrated: 30.12.2014;
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
»  Electronics: DAE4 Sn601; Calibrated: 18.08.2014
+  Phantom: Flat Phantom 4.9L; Type: QDOO0P49AA; Serial: 1001

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

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

Reference Value = 54.59 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.53 W/ikg

SAR(1 g) = 2.4 Wikg: SAR(10 g) = 1.57 Wikg

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

-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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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 Technigues®, June 2013

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

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

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

+ Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed peoint. The Retum Loss ensures low
reflected power. Mo uncertainty required.

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

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

s 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 comresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY systam configuration, as far as nol given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantam Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
Tha following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mha'm
Measured Head TSL parameters (22.0+02)"C 3Tx6% 1.44 mho/m £ 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged aver 1 cm’ (1 g) of Head TSL Condifion
SAR measured 250 mW input power .82 Wikg
SAR lor nominal Head TSL parameters narmalized o 1W 3B8.3 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.12 Wikg
SAR for nominel Head TSL parametars normalized o 1W 20.2 Wikg = 16,5 % (k=2)
Body TSL parameters
The following parameters and calculafions were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 533 1.52 mho/m
Measured Body TSL parameters (220202)"C 51.7 6% 1.53 mho/m £ 6%
Body TSL temperature change during test <0.5°C — —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condithon
SAR measured 250 mW inpul powar .67 Wig
SAR for nominal Body TSL parameters normalized to 1W 38.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 510 Wikg
SAR for nominal Body TSL parametors nommalized 1o 1W 20.3 Wikg = 16.5 % (k=2)
Carificate No: D1800YV2-2d007_Feb15 Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS0108)

Antenna Parameters with Head TSL

Impedance, ransfomed to feed point 47.3101-8.9
Raturn Loss -22.4dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 43.941 - 7.1 [}
Return Loss - 20.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1,204 ns

Aftar long 1@ use with 100W radiated power, only a slight warming of the dipoie near the feadpaint can be measured.

The dipole ks made of standard semitigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
secand arm of the dipole. The anlenna is thersfors shont-circuited for DC-signals. On soma of the dipeles, small end caps
are addad to the dipele arms in order to improve matching when loaded according 10 the position as explained in the
*Measurement Conditions® paragragh, The SAR data are not aected by this change. The overall dipole length is still
sccording 1o the Standard,

No excessive force must be applied 1o the dipole arms, because they might bend or the solderad connections near the
{eadpaoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manutactured on July 23, 2001
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DASYS Validation Report for Head TSL
Date: 19.02.2015
Test Laboratory: SPEAG, Zurich, Switzerliand
DUT: Dipole 1800 MHz; Type: DI300V2; Serial: DIS00V2 - SN: 24007
Communication System: ULD 0 - CW; Frequency: 1800 MHz .
Medium parameters used: { = 1800 MHz: o = 1.44 S/m; g = 38.7; p = 1000 kg/m

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

DASYS52 Configuration:
+« Probe: ES3DV3 - SN3205: ConvF(5.06, 5.06, 5.06); Calibrated: 30.12.2014;
* Sensor-Surface: 3mm (Mechanical Surface Delection)
+ Electronics: DAE4 Sn601; Calibruted: |18.08.2014
« Phantom: Flat Phantom 5.0 {front); Type: QDOOOPS0AA; Serial: 1001

« DASYS52 52.8.8(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=5mm, dy=5mm, dz=5mm

Reference Value = 9545 Vim; Power Driflt =0.05 dB

Peak SAR (extrapolated) = 18.2 Wikg

SAR(1 g) = 9.82 Wikg; SAR(10 g) = 5.12 Wikg

Maximum value of SAR (measured) = 12.4 Wikg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =124 Wikg = 10.93 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 19.02.2015
Test Laboratory: SPEAG, Zurich, Switzerliand
DUT: Dipole 1800 MHz; Type: D1800Y2; Serial: D1300V2 - SN: 2d007

Communication System: UID 0 - CW; Frequency: 1800 MHz

Medium parameters used: f = 1800 MHz: o= 1.53 S/m; &, =51.T. p= 1000 kf_:,lrll'll
Phantom section: Flat Section

Measurement Standard: DASYS ([EEEMEC/ANSI C63.19-2011)

DASY 52 Configuration:
+ Probe: ES3DV3 - SN3205: ConvF(4.77, 4.77, 4.77); Calibrated: 30.12.2014:
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
»  Phantom: Flat Phantom 5.0 (back); Type: QDOOOP3S0AA; Serial: 1002

« DASYS2 52.8.8(1222); SEMCAD X 14.6.1007331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=53mm

Reference Value = 93.07 Vim; Power Drifi = 0.01 dB

Peak SAR (extrapolated) = 16.9 Wikg

SAR(1 g} = 9.67 Wikg; SAR(10 g) = 5.1 W/kg

Maximum value of SAR (measured) = 12,1 Wikg

dB
0

-3.80
-F.60
-11.40

-15.20

0 dB = 12.1 Wkg = 10.83 dBW/kg
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Impedance Measurement Plot for Body TSL
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MNAA 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 Technigues”, June 2013

b) IEC 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear {frequency range of 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 Handbaok

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

» SAA 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 far a normal distribution corresponds 1o a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, 85 far as nol given on paga 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following paramaters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 40,0 1.40 mhaim
Measured Head TSL parameters (22.002)°C 35:26% 1.38 mho/m £ 6 %
Head TSL temperature change during test =0.5°C —— ——
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Candition
SAR measured 250 mW imput power 10.1 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
S5AR measured 250 mW input pewer 5.28 Wikg

SAR for nominal Head TSL parameters

normalized o 1W

21.2 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations wore applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0 £0.2) "C 5E25=6% 1.51 mho/m £ 8 %
Body TSL temperature change during test <05"C e .
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input powar 10.2 Wikg

SAR for nominal Bady TSL parameters

normakized to 1W

40,8 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL

conditian

SAR measured

250 mW input powear

5.35 Wikg

SAR lor nominal Body TSL parameters

normalized to 1W

21.6 Wikg = 16.5 % [k=2)
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 51.10+620
Raturn Loss -24.2 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4720 +7.010
Return Loss -222dB

General Antenna Parameters and Design

Electrical Deday {one direclion) 1.1893 ns

Aftar fong term use with 100W radiated power, onfy a slight warming of the dipole near ihe leedpaint can be measured,

The dipole is made of standard semirigid coaxial cabla, The center conductor of the feeding line ks directly connected fo the
sacond arm of the dipole. The antenna is therefore shor-circuited for DC-signals. On some of the dipoles, small end caps
are addad to the dipole arms in order 1o improve maiching when loaded according to the position as explained in the
*Maasuremant Conditicns® paragraph. The SAR data are not affected by this change. The overall dipola length is still
according to the Standard.

Mo excessiva lorce must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Decambaer 10, 2004
Cearificate Mo D1900V2-5d061_Jul14 Page4ol 8
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DASYS Validation Report for Head TSL

Date: 23.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54061

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

Medium parameters used: = 1900 MHz; o= 1.38 8/m; & = 39.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENEC/ANST C63.19-2011)

DASY 52 Configuration:

« Probe: ES3DV3 - SN3205; ConvF(5.06, 5.06, 5.06); Calibrated: 30.12.2013;

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.2014

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA: Serial: 1001

DASYS2 52.8.8(1222); SEMCAD X 14.6.1007331)

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

Reference Value = 9940 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 18.6 Wikg

SAR( g) = 10.1 Wikg; SAR(10 g) =529 W/kg

Maximum value of SAR (measured) = 12.9 W/ikg

-16.00

-20.00

0dB=129 Wikg=11.11 dBW/kg

Certificate No: D1S00V2-5d061_Jul14 Page 5ol 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 23.07.2054
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900Y2; Serial: D1900V2 - SN: 5d061

Communication System; UID 0 - CW; Frequency: 1900 MHz i
Medium parameters used: f= 1900 MHz; o = 1.51 Sfm; & = 52.5; p = 1000 kg/m
Phantom section: Flut Section
Measurement Standard: DASY S (IEEEMEC/ANSTI C63.19-201 1)
DASYS2 Configuration;

s Probe: ES3DV3E - SN3205; ConvFi(4.76, 4.76, 4.76); Calibrated: 30,12.2013;

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibruted: 30.04.2014

Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Senal: 1002

DASYS2 52.8.8(1222), SEMCAD X 14.6.1({7331)

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

Reference Value = 96.22 Vim: Power Drift =-0.01 dB

Peak SAR (extrapolated) = 17.8 W/ikg

SAR(1 g) = 10.2 W/kg; SAR(10 g) = 5.39 Wikg

Maximum value of SAR (measurcd) = 12.9 Wikg

0dB =129 Wkg = 11.11 dBW/kg

Cartificate No: D1900V2-54061_Jul14 Page 7 ol 8
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Impedance Measurement Plot for Body TSL
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The Swiss Accreditation Service is one ol the signatories o the EA
Multilatoral Agreemant for the recognition of ealibmtion cortificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy,z
MN/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 Davices: Measurement Technigues®, 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 & 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.

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

+ Feed Point Impedance and Returmn 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.

s Electrical Defay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SARA 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 fo calculate the
nominal SAR rasult,

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%.

Cartificate No: D2450V2-743_Julld Page 2ol 8
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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 Flal Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy, dz =5mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho'm
Measured Head TSL parameters (22.0+02}"C 378+6% 1.85 mho/m + 6 %
Head TSL temperature change during test <0.5"C —_ —
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 m\W imput power 13.6 Wikg
SAR for nominal Head TSL parameters nermalized to 1W 53.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® {10 g) of Head TSL condition
SAR measured 250 mW input powar 5.28 Wikg
SAR for nominal Head TSL parameters nemalized to 1W 24.8 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mha/m
Measured Body TSL parameters (22.020.2) "C 50626% 203 mho/m =6 %
Body TSL temperature change during test =05"C — ==
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measuned 250 mW input powear 13.2 Wikg
SAR for nominal Body TSL paramaters nosmakized 1o 1W 51.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” {10 g) of Body TSL conditian
SAR measured 250 mW input powar B.07 Wikg
SAR for nominal Body TSL parameters normalized to 1W 23.9 Wik = 16.5 % (k=2)
Certificate No: D24502-743_Jul14 Page 3ol B
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5320 +45)0

Reium Loss -25.5dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed paint 5080+63i0

Aeturn Loss -24.1d8

General Antenna Parameters and Design

Electrical Delay (one direction) 1.160 ns

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

The dipole is made of standard semirigid coaxial cable. The cemter conductor of the feeding ling is directly connected to the
second arm of the dipole. The amtenna is therefore shon-circulted for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching whan loaded according to the position as axplained in the
‘Measurement Conditions™ paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard,

MNo excessive lorce must be applied to the dipole arms, because they might bend or the soldered connections near the
leedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 01, 2003
Ceadificate Mo: D2450V2-T43_Jul14 Page 4 of B
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DASYS5 Validation Report for Head TSL

Dhate: 24.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - 5N: 743

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

Medium parameters used: = 2450 MHz; o = 1.85 5/m; g, = 37.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard; DASY S ([EEEMEC/ANS] C63.19-2011)

DASYS2 Configuration:
«  Probe: ES3DV3 - $N3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30.12.2013;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Senal: 1001

« DASYS52 52.8.8(1222); SEMCAD X 14.6,10(7331)

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

Reference Value = 102.3 Vim; Power Drift = 0.01 dB

Peak SAR (extrupolated) = 28.0 Wikg

SAR(] g) = 13.6 W/kg; SAR(10 g) = 6.28 W/kg

Maximum value of SAR (measured) = 17.8 Wikg

[]
'
a0
ALI5
17.08
TEIE
0dB =178 Wikg = 12.50 dBW/kg
Cartificate Mo D2450V2-743_Jull4 Page 5ol 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dane: 16.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

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

Medium parameters used: = 2450 MHz: o = 2,03 S/m; & = 50.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEEC/ANS] C63.19-2011)

DASYS2 Configuration:
= Probe: ES3DV3 - SN3205; ConvF(4.35, 4.35, 4.35); Calibrated: 30.12.2013;
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibruted: 30.04.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Senal: 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=5mm, dy=3mm, dz=5mm

Reference Value = 95.80 Vim: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 27.7 W/ikg

SAR(] g) = 13.2 Wikg: SAR(10 g) = 6.07 Wikg

Maximum value of SAR (measured) = 17.5 Wikg

48
1
e
470
1ina
1
7180
0dB=17.5Wkg= 1243 dBW/kg
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Impedance Measurement Plot for Body TSL

10Fs

CHD 544

P
16

Hld

CH2 841 L0B

18 Jul 2044
1150779 @ B2TS4 0 40756 pH

1@
Z 450,000 DA HHz

o246 482470000 000 s

W ' N —

Hld

] I e - - ll

- T a ? S N - |

I e S I [ T e
I P T !

|

[

|

ETART 2 2%0.088 BRD AH=

i
STOF T 650,090 008 MHx

Coartificale Mo: D2450V2-T43_Jul14

Report No.
HCT-A-1506-F011

FPageBof8

HCT CO,, LTD.

TEL: +82 31 645 6300

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

186 of 194



BT OO LTI

FCC ID: ZNFH736P Issue Date: Jun. 23, 2015
Calibration Laboratory of 5{\!;5, G Schweizsrischer Kalibrerdienst
Schmid & Partner Z ¢ Servico sulsse détalonnage

Engineering AG e }; Bervizio svizzoro di taraturs
Zeughausstrasse 43, B0 Tusich, Switzerland ;rf'_‘\ S  gwiss Calibration Service
Accradited by the Swiss Accrodintion Sarvice [SAS) Accreditation He.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agroemenl for the recognition of calibration certificates
Client HCT (Dymstec) Certificate No: D2600V2-1015_Mar15
Objoct D2600V2 - SN 1015
Calibration procoduns|s) CA CAL-05v3

Calibration procedure for dipole validation kits above 700 MHz
Cabbrmtion dals: March 25, 2015
This calitvalion ceriificais documants e tmosabdity o national standands. which realize the physical units of measunsmsnts (31}
Tha wrnanin and fha unoar with condidencs probabdity ana ghven on the iolcaing pages and aro pan of the cedilicates,
All calibrations have been conductd in the closed iabormiory facility; emdonmaent lemparadum (22 = 3°C and humidity < 7%
Calibration Egquipmen used (MATE critical ior calibration)
Primary Standards 10 4 Cal Duihe {Cartsfzabe No.) Sohoduled Calibrafion
Powar metar EPM-4424 GBITAS0TDA O7-Oct-14 (Mo, 21 7-02020) Oci-15
Povwer sensor HP B481A LIS3T e TEd OT-0ca-14 (Mo 217-02020 Oct-15
Powor senaor HF B4E1A | My a1092317 OF-0ct-14 (Mo 217-024021) Oct=15
Aelsmnce 20 dB ARenuntor SM: BOSE (20K) 03-Ape-14 (No. 217-01918) Ape-15
Typ-M mismatch combinaton SN 5047 2 [ DBI2T 03-Ape-14 (Mo 217-01821) Ape-15
Ralmrence Probe ES30V3 SN 3205 Ao-Dec-14 (No. ES3-3205_Deci4) Dpc-15
DAES SH: 601 1B-Auge 14 (Mo, DAEL-801_Augid) Aug-15
Secohdury Standands o e Chack Datba [in housa) Scheduled Chack
RF generaior RS SMT-00 100005 04-Aug-Gi (in housa check Qct-13) In house chack: Ocl-16
Metwork Analyzer HP 8753E LUS3ITISO5ES S4206 18001 (in house check Dct-14} I house check: Ot-15
Narna Function Stgnuh.lre
Calibrabod by: <Jeton Fasiral WW
Approved by Kaljy Pokovic Technical Manger M
|ssusd Mareh 25, A5
This enlibmtion cerificabe shall nol be reproduced sxcept in full withoul writlen approval of the laboratory.
HCT CO., LTD.
Report No.

HCT-A-1506-F011

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811
TEL: +82 31 645 6300 FAX: +82 31 645 6401

187 of 194



BT OO LTI

FCCID: ZNFH736P Issue Date: Jun. 23, 2015
Calibration Laboratory of A Schwaizurischar Kalibrierdienst
Schmid & Partner % 2 Service suinse &'#alonnage

Engineering AG L=’ Bervizio svizzera di taratura
Zeughausstrasse 43, B004 Zurich, Switzoriand e S swiss Calibration Service
Accradied by the Swiss Accredilation Sendee (SAS) Aeereditation Mot SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilsteral Agreemant for the recognition of callbration certificates
Glossary:

TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y.z
MIA, not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2013, “|IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specilic Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) |EC 62208-1, "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 Reguirements 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 Parametars with TSL: The dipols is mounted with the spacer 1o position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

* [Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance staled is transformed from the
measurement al the SMA connector to the feed point, The Retumn Loss ensures low
reflected power. No uncertainty required.

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

SAR measured: SAR measured at the stated anlenna 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 systemn configuration, as lar as not given on page 1.
DASY Version DASYS VE2BE
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phaniocm
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The lollowing pasameters and calculations were appled.
Temperature Permittivity Conductivity
Neminal Head TSL parameters 220'C 39.0 1.98 mhao/m
Measured Head TSL parameters (22.0 20.2) "C T2+6% 2.00 mha'm = 6 %
Head T5L temperature change during test =05"C — -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Cordition
SAR measured 250 mW input power 14.4 Wikg
SAR for nominal Head TSL parameters nomalized fo 1W 56.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.40 Wikg
SAR for nominal Head TSL paramelers nomalized 1o 1W 25.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The following paramaters and calcidations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 525 2.16 mho/m
Measured Body TSL parameters (220202 "C 503+6% 220 mha'm £ 6 %
Body TSL temperature change during test =05°C -
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condifion
SAHR measured 250 mW input power 14,1 Wikg
SAR for nominal Body TSL parameters nermalized o 1W 55.4 Wikg = 17.0 % (k=2)
SAR avernged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power B.27 Wikg
SAR for nominal Bedy TSL paramaters normalized to 1W 24.8 Wikg = 16.5 % (k=2)
HCT CO., LTD.
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 50064 -21 0
Raturn Loss -33.5dB

Antenna Parameters with Body TSL

Impedancs, transformed to feed poinl 4660 -18i0
Retum Loss -27.8dB

General Antenna Parameters and Design

Electrical Delay (one diraction) l 1.150 ns

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

The dipabe 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-ciroulted for DC-signals. On some of the dipoles, small end caps
are addad to the dipole arms in ordar to improve matching when loaded according o the position as explained in the
*Measurement Conditions® parmgraph, The SAR data are nol affected by this change. The overall dipola lengih s still
according 1o the Standard.

Mo excessive force must ba applied to the dipole arms, Decausa thay might bend or the soldered connactions near tha
feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufactured an October 30, 2007
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DASYS Validation Report for Head TSL

Date: 20.03.2015

Test Laboratory: SPEAG. Zunch, Switzerland
DUT: Dipole 2600 MHz; Type: D2600Y2; Serial: D2600V2 - SN: 1015

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: = 2600 MHz; 0 =2 §5/m; e, =37.2; p= 1000 kgfml
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETECSANSI C63.19-2011)

DASY 52 Configuration:
« Probe: ES3DV3E - SN3205; ConvFi4.49, 4.49, 4.49); Calibruted: 30.12,.2014;
# Sensor-Surface; Imm (Mechamcal Surface Detection)
« Electronics: DAES Sn601; Calibrated: 18.08.2014
« Phantom: Flal Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 102.2 V/m; Power Drift = 0.03 dB

Peak SAR (extrapoluted) = 30.4 Wikg

SAR(1 g) = 14.4 Wikg: SAR(10 g) = 6.4 W/kg

Muximum value of SAR (imeasured) = 18.9 Wikg

&0

rom

-

0dB = 18.9 W/kg = 12.76 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 25.03.2015

Test Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015
Communication System: ULD 0 - COW; Frequency: 2600 MHz :
Medium parameters used: { = 2600 MHz; o = 2.2 §/m; g, = 50.3; p= 1000 kg/m”
Phantom section: Flat Section
Measuremen Standard: DASYS (IEEEMTEC/ANS] C63.19-2011)
DASY52 Configuration:

* Probe: ES3DV3 - SN3205; ConvF(4.13, 4.13, 4.13}; Calibrated: 30.12.2014;

+ Sensor-Surfuce: 3mm (Mechanical Surface Detection)

«  Electronics: DAE4 Sn601: Calibrated: 18.08.2014

« Phantom: Flat Phantom 5.0 (back); Type: QDOO0OPS0AA; Serial: 1002

o DASYS2 52.8.8(1222); SEMCAD X 14.6.1(0(7331)

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

Reference Value = 96.03 ¥/m; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 29.2 Wikg

SAR(L g) = 14.1 Wike: SAR(10 g) = 6.27 Wikg

Maximum vitlue of SAR (measured) = 15.6 Wikg

d8
i}

-5.00
-10.00
~15.00

-20.00

-25.00

0 dB = 18.6 Wikg = 12.70 dBW/kg
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Impedance Measurement Plot for Body TSL
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