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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
bythe American National Standards Institute (ANSI) for localized specific absorption rate (SAR) in
IEEE/ANSIC95.1-1992 Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz to 300 GHz. 1992 by the Institute of Electrical and Electronics Engineers, Inc.,
Ne York, New York 10017. The measurement procedure described in IEEE/ANSI C95.3-1992 Recommended
Practice for the Measurement of Potentially Hazardous Electromagnetic Fields - RF and Microwave is used
for guidance in measuring SAR due to the RF radiation exposure from the Equipment Under Test (EUT).
These criteria for SAR evaluation are similar to those recommended by the National Council on Radiation
Protection and Measurements (NCRP) in Biological Effects and Exposure Criteria for Radio frequency
Electromagnetic Fields,” NCRP Report No. 86 NCRP, 1986, Bethesda, MD 20814.SAR is a measure of the
rate of energy absorption due to exposure to an RF transmitting source. SAR values have been related to
threshold levels for potential biological hazards.

SAR Definition

Specific Absorption Rate (SAR) is defined as the time derivativeof 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.

GAR — d(dU) B d(dU)
T dt\dm/) = dt\pdv

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

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 4 of 95
HCT-A-1410-F006-2 TEL: +82 31 6456300 FAX: +82 31 645 6401

Report No.



CT

HCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

2. TEST METHODOLOGY

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

FCC KDB Publication 447498 D0O1v05r02 (General SAR Guidance)
FCC KDB 634646 D01 Handset SAR v01r01

FCC KDB Publication 865664 D01 SAR measurement 100 MHz to 6 GHz v01r03

FCC KDB Publication 865664 D02 SAR Reporting v01r01
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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 UHF DIGITAL TRANSCEIVER

FCC ID: K44431501

NX-5300-K5, NX-5300-K6, NX-5300-F5, NX-5300-F6

FCC Model Name: ) ) ) ) )
(Models are electrically identical and differ only in number of buttons on keypad)

IC Model Name: NX-5300-K5, NX-5300-K6
Trade Name JVC KENWOOD CORPORATION
Application Type Class Il Permissive Change
Production Unit or Prototvpe
Identical Prototype P
Reported 1 g SAR
i W/k
- Tx. I:;;Ia:;;ancy qullzrsnsent (W/kg) -
Head ody-
worn
Max. SAR 5P°T°/T°
UHF(FCC) 406.1 - 470 TNF 2.51 5.19 duty
cycle
DSS/ “
Bluetooth 2402 -2480 DTS - 0.02
Simultaneous SAR per KDB 690783 D01v01r03 UHF(FCC) 5.21
Date(s) of Tests Sep. 21, 2014 , Sep. 22, 2014, Sep. 23, 2014, Oct. 14, 2014, Jan. 06, 2015

*Note 1: BT Body-worn SAR value is estimate SAR value that should not be reported standalone SAR on grants of
equipment approval.

** Note 2 : The device is electrically identical to the previously certified original device, additional SAR test were done for
KRA-29 Ant.
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4.Manufacturer’s Accessory List

Part No. Description Accessory Type Accessory
KRA-29P Broad-band UHFAntenna (406-470MHz) (IC Option) Original antenna
KRA-29 Broad-band UHFAntenna (380-430MHz) 3
KRA-23(M) UHF short type Antenna(440-490MHz) Original antenna
KRA-23(M3) UHF short type Antenna(400-450MHz) Original antenna
Antenna
KRA-27(M) UHF Whip Antenna(440-490MHz) Original antenna
KRA-27(M3) UHF Whip Antenna (400-450MHz) Original antenna
KRA-42(M) UHF short type Antenna(440-490MHz) 1
KRA-42(M3) UHF short type Antenna(400-450MHz) 2
KNB-L1 Li-ion Intelligent Battery(S) 2000 mAh 1
KNB-L2 Li-ion Intelligent Battery(M) 2600 mAh Battery 2
KNB-L3 Li-ion Intelligent Battery(L) 3400 mAh 3
KBH-11 Spring action belt clip (2.5”) 1
KBH-8DS Leather swivel belt loop with portable D-Ring attachment 2
KLH-6SW Leather swivel belt loop / detachable swivel D-Ring back 3
KLH-137ST Firemen’s heavy-Duty Leather Shoulder Strap for a heavy-Duty Leather Case 4
KLH-201(K3) Nylon Case _Cordura Nylon 5
KLH-37BT Universal “48” Leather Belt Body-worn 6
KLH-38ST Shoulder Strap 7
KLH-3SW Swivel Belt Loop 8
KLH-202(P/P2) Leather Case (Standard/Full key) 9
KLH-200(K2/K3) Leather Case (Standard/Full key) 10
KMC-25 MIL-SPEC, Noise canceling Speaker Mic 1
KMC-41 MIL-SPEC, IP54/55 Noise- canceling Speaker Mic 2
KMC-41D MIL-SPEC, IP54/55 Noise- canceling Speaker Mic 3
KMC-42wW MIL-SPEC, IP67 (immersion) Noise-canceling Speaker Mic 4
KMC-42WD MIL-SPEC, IP67 (immersion) Noise-canceling Speaker Mic 5
KMC-47GPS GPS Speaker Microphone 6
KMC-47GPSD GPS Speaker Microphone 7
KMC-54WD Speaker Microphone 8
KMC-49 MIL-SPEC, Speaker Mic. With Antenna Connector 9
KEP-1 3.5mm earphone kit for KMC-25/26/41M/42WM Speaker Mics 10
KEP-2 2.5mm earphone kit for KMC-17/45 Speaker Mic 11
KEP-3 30"Earphone kit w / 2.5mm plug for KCT-30 Audio Accessory 12
KEP-4 48”Earphone kit w / 2.5mm pluf for KCT-30 13
KCT-30 2.5mm Audio Accessory Adapter for KEP-3/4 14
KCT-51 Hirose 6-pin Adapter(adapts KVL/aftermarket audio acc.to portable connector) 15
KHS-12BE 3-wire mini lapel Mic w/earphone, universal connector(Beige) 16
KHS-12BL 3-wire mini lapel Mic w/earphone, universal connector(Black) 17
KHS-11BE 2-wire palm Mic w/earphone, universal connector(Beige) (USA Option) 18
KHS-11BL 2-wire palm Mic w/earphone, universal connector(Black) (USA Option) 19
KHS-14 Lt. Wt. Single muff headset w/boom Mic & in-line PTT 20
KHS-15-BH Hvy-duty noise reduction behind-the-headset w/noise cancelling boom Mic & in-line 21
PTT
KHS-15-OH Hvy-duty noise reduction over-the-headset w/noise cancelling boom Mic & in-line PTT 22
Report No. HCT CO., LTD.
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Manufacture’s disclosed accessory listing information provided by Kenwood corporation.

*Note :Audio Accessory KMC-54WD, KMC-49, was chosen for the testing body worn radio configuration. Audio Accessory

KMC-25, KMC-41D, KMC-41D, KMC-42W, KMC-42WD, KMC-47GPS, KMC-47GPSD,KEP-1, KEP-2, KEP-3, KEP-4,

KCP-30, KCT-51, KHS-12BE, KHS-12BL, KHS-14, KHS-15-BH, KHS-15-OH, KHS-11BE and KHS-11BL are excluded per

KDB 643646 D01 v01r01 page 10 1) A).

Radio Face Test

Battery 1 Battery 2 Battery 3
Ant. 1 Ant. 2 Ant. 3 Ant. 1 Ant. 2 Ant. 3 Ant. 1 Ant. 2 Ant. 3
Yes Yes Yes Yes Yes Yes Yes Yes Yes
Microphone Face Test
Battery 1 Battery 2 Battery 3
Ant. 1 Ant. 2 Ant. 3 Ant. 1 Ant. 2 Ant. 3 Ant. 1 Ant. 2 Ant. 3
Yes Yes Yes Yes Yes Yes Yes Yes Yes
Report No HCT CO., LTD.
P ’ 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 8 of 95
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Radio Body Test
Battery 1
Audio Accessory
Body-worn 1 | Body-worn2 | Body-worn3 | Body-worn4 | Body-worn5 | Body-worn6 | Body-worn7 | Body-worn8 | Body-worn9 | Body-worn10
Audio Accessory 1 No No No No No No No No No No
Audio Accessory 2 No No No No No No No No No No
Audio Accessory 3 No No No No No No No No No No
Audio Accessory 4 No No No No No No No No No No
Audio Accessory 5 No No No No No No No No No No
Audio Accessory 6 No No No No No No No No No No
Audio Accessory 7 No No No No No No No No No No
Audio Accessory 8 Yes Yes No No Yes No No No No No
Audio Accessory 9 Yes Yes No No Yes No No No No No
Audio Accessory 10 No No No No No No No No No No
Audio Accessory 11 No No No No No No No No No No
Audio Accessory 12 No No No No No No No No No No
Audio Accessory 13 No No No No No No No No No No
Audio Accessory 14 No No No No No No No No No No
Audio Accessory 15 No No No No No No No No No No
Audio Accessory 16 No No No No No No No No No No
Audio Accessory 17 No No No No No No No No No No
Audio Accessory 18 No No No No No No No No No No
Audio Accessory 19 No No No No No No No No No No
Audio Accessory 20 No No No No No No No No No No
Audio Accessory 21 No No No No No No No No No No
Audio Accessory 22 No No No No No No No No No No
Report No. . . . HCT CO,, LTD. . .
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Radio Body Test
Battery 2
Audio Accessory
Body-worn 1 | Body-worn2 | Body-worn3 | Body-worn4 | Body-worn5 | Body-worn6 | Body-worn7 | Body-worn8 | Body-worn9 | Body-worn10
Audio Accessory 1 No No No No No No No No No No
Audio Accessory 2 No No No No No No No No No No
Audio Accessory 3 No No No No No No No No No No
Audio Accessory 4 No No No No No No No No No No
Audio Accessory 5 No No No No No No No No No No
Audio Accessory 6 No No No No No No No No No No
Audio Accessory 7 No No No No No No No No No No
Audio Accessory 8 Yes Yes No No Yes No No No No No
Audio Accessory 9 Yes Yes No No Yes No No No No No
Audio Accessory 10 No No No No No No No No No No
Audio Accessory 11 No No No No No No No No No No
Audio Accessory 12 No No No No No No No No No No
Audio Accessory 13 No No No No No No No No No No
Audio Accessory 14 No No No No No No No No No No
Audio Accessory 15 No No No No No No No No No No
Audio Accessory 16 No No No No No No No No No No
Audio Accessory 17 No No No No No No No No No No
Audio Accessory 18 No No No No No No No No No No
Audio Accessory 19 No No No No No No No No No No
Audio Accessory 20 No No No No No No No No No No
Audio Accessory 21 No No No No No No No No No No
Audio Accessory 22 No No No No No No No No No No
Report No. . . . HCT CO,, LTD. . .
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Radio Body Test
Battery 3
Audio Accessory
Body-worn 1 | Body-worn2 | Body-worn3 | Body-worn4 | Body-worn5 | Body-worn6 | Body-worn7 | Body-worn8 | Body-worn9 | Body-worn10
Audio Accessory 1 No No No No No No No No No No
Audio Accessory 2 No No No No No No No No No No
Audio Accessory 3 No No No No No No No No No No
Audio Accessory 4 No No No No No No No No No No
Audio Accessory 5 No No No No No No No No No No
Audio Accessory 6 No No No No No No No No No No
Audio Accessory 7 No No No No No No No No No No
Audio Accessory 8 Yes Yes No No Yes No No No No No
Audio Accessory 9 Yes Yes No No Yes No No No No No
Audio Accessory 10 No No No No No No No No No No
Audio Accessory 11 No No No No No No No No No No
Audio Accessory 12 No No No No No No No No No No
Audio Accessory 13 No No No No No No No No No No
Audio Accessory 14 No No No No No No No No No No
Audio Accessory 15 No No No No No No No No No No
Audio Accessory 16 No No No No No No No No No No
Audio Accessory 17 No No No No No No No No No No
Audio Accessory 18 No No No No No No No No No No
Audio Accessory 19 No No No No No No No No No No
Audio Accessory 20 No No No No No No No No No No
Audio Accessory 21 No No No No No No No No No No
Audio Accessory 22 No No No No No No No No No No
Report No. . . . HCT CO,, LTD. . .
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5. DESCRIPTION OF TEST EQUIPMENT

5.1 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 ofhigh precision robotics
system (Staubli), robot controller, Pentium Il computer, near-fieldprobe, probe alignment sensor, and the
generic twin phantom containing the brain equivalentmaterial. The robot is a six-axis industrial robot
performing precise movements to position theprobe 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 PentiumIV3.0GHz computer with
Windows XP system and SAR Measurement Software DASY4, A/Dinterface card, monitor, mouse, and
keyboard. The Staubli Robot is connected to the cellcontroller to allow software manipulation of the robot. A
data acquisition electronic (DAE)circuit performs the signal amplification, signal multiplexing, AD-conversion,
offsetmeasurements, mechanical surface detection, collision detection, etc. is connected to theElectro-optical
coupler (EOC). The EOC performs the conversion from the optical into digitalelectric signal of the DAE and
transfers data to the PC plug-in card.

-

oy

T

il

Figure 2. HCT SAR Lab. Test Measurement Set-up

The DAE4 consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, achannel and
gain-switching multiplexer, a fast 16 bit AD-converter and a command decoderand control logic unit.
Transmission to the PC-card is accomplished through an opticaldownlink 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 andsidewise probe contacts. They are also used for mechanical surface detection
and probecollision detection. The robot uses its own controller with a built in VME-bus computer. Thesystem
is described in detail in.

HCT CO., LTD.
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5.2 DASY E-FIELD PROBE SYSTEM

5.2.1 ET3DV6 Probe Specification

Construction

Calibration

Frequency

Directivity

Dynamic
Range Linearity:

Surface
Detection

Dimensions

Application

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

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%)

10 MHz to >3 GHz; Linearity: + 0.2 dB

(30 MHz to 3 GHz)

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

5 /gto> 100 mWi/g;

+0.2dB

+ 0.2 mm repeatability in air and clear liquids
over diffuse reflecting surfaces.

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

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

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.

Report No.
HCT-A-1410-F006-2
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5.3 PROBE CALIBRATION PROCESS
5.3.1 E-Probe Calibration

Each probe is calibrated according to a dosimetric assessment procedure with anaccuracy better than + 10%.
The spherical isotropy was evaluated with the proper procedure and found to be better than +0.25dB. The
sensitivity parameters (NormX, NormY, NormZ), the diodecompression 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 ina
TEM cell for frequencies bellow 1 GHz, and in a waveguide above 1 GHz for free space. For the freespace
calibration, the probe is placed in the volumetric center of the cavity and at the proper orientationwith the field.
The probe is then rotated 360 degrees.

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

AT |E?|. o
SAR = C—SAR =
At
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;
] L]
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Figure 7. E-Field and Temperature Figure 8. E-Field and temperature
measurements at 900MHz measurements at 1.8GHz
Report No HCT CO., LTD.
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5.3.2 Data Extrapolation

The DASY4 software automatically executes the following procedures to calculate the field unitsfromthe
microvolt readings at the probe connector. The first step of the evaluation is a linearization of thefiltered input
signal to account for the compression characteristics of the detector diode. Thecompensation depends on the
input signal, the diode type and the DC-transmission factor from the diodeto the evaluation electronics. If the
exciting field is pulsed, the crest factor of the signal must be knownto correctly compensate for peak power.
The formula for each channel can be given like below;

Vi, =U; + Ul-2 -di with V;= compensated signal of channeli (i=x,y,z)
P 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 channeli (i=x,y,z)
- Norm; = sensor sensitivity of channel i (i=x,y,z)
E;= /—l uV/(V/m)*for E-field probes
Norm; . ConvF ~ e . .
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):

Eyo=Ef+ES+E 7

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

SAR = Etlz,t . ﬁ with SAR= local specific absorption rate in W/g
P E.,; = totalfield 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 . . .
pwezﬂ with P,w.= equivalent power density of a plane wave in w/cm?
3770 E., = total electric field strength in V/m
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5.4 SAM Phantom

Phantom for compliance testing of handheld and body-mounted wireless devices in the frequency range of 30 MHz to 6
GHz. ELlI is fully compatible with the IEC 62209-2 standard and all known tissue simulating liquids. ELI has been
optimized regarding its performance and can be integrated into our standard phantom tables. A cover prevents
evaporation of the liquid. Reference markings on the phantom allow installation of the complete setup, including all
predefined phantom positions and measurement grids, by teaching three points. The phantom is compatible with all
SPEAG dosimetric probes and dipoles.

ELI V5.0 has the same shell geometry and is manufactured from the same material as ELI4, but has reinforced top

structure.
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 1000 mm x 500 mm (H x L x W)

5.5 Device Holder for Transmitters

In combination with the SAM Phantom V4.0, 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. Figure01.Device Holder
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5.6 Brain & Muscle Simulating Mixture Characterization

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

Ingredients Frequency (MHz)

(% by weight) 450

Tissue Type Head Body
Water 38.91 % 46.21 %
Salt (NaCl) 3.79% 234 %
Sugar 56.93 % 5117 %
HEC 0.25% 0.18 %
Bactericide 0.12 % 0.08 %
Triton X-100 - -
DGBE - -

Diethyleneglycolhexylether - -

Salt: 99%Pure Sodium Chloride Sugar: 98%Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99% Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy)ethanol]

Triton X-100(ultra pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether

Table 3.1 Composition of the Tissue Equivalent Matter
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5. /SAR TEST EQUIPMENT

Manufacturer Type / Model S/IN Calib. Date | Calib.Interval Calib.Due
SPEAG SAM Phantom - N/A N/A N/A
SPEAG Triple Modular Phantom - N/A N/A N/A
Staubli Robot TX90Lspeag F13/5R4XF1/A/01 N/A N/A N/A
Staubli Robot ControllerCS7MB 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 SE UKS 030 AA N/A N/A N/A
Staubli Teach Pendant (Joystick) D21142605 N/A N/A N/A
SPEAG DAE4 652 Mar. 26, 2014 Annual Mar. 26, 2015
SPEAG DAE4 1417 Jan. 03, 2014 Annual Jan. 03, 2015
SPEAG DAE3 466 Feb. 27,2014 Annual Feb. 27, 2015
SPEAG E-Field Probe ET3DV6 1605 Jan. 31, 2014 Annual Jan. 31, 2015
SPEAG E-Field Probe ET3DV6 1798 Aug. 25, 2014 Annual Aug. 25, 2015
SPEAG Dipole D450V2 1007 Aug.19, 2014 Annual Aug.19, 2015
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
HP Dielectric Probe Kit 85070C 00721521 CBT

HP Dual Directional Coupler 778D 16072 Oct. 27, 2014 Annual Oct. 27, 2015
Agilent Base Station E5515C GB44400269 Feb. 10, 2014 Annual Feb. 10, 2015
HP Signal Generator 8664A 3744A02069 Oct. 27, 2014 Annual Oct. 27, 2015
Hewlett Packard 11636B/Power Divider 58698 Mar. 03. 2014 Annual Mar. 03. 2015
Agilent N9020A/ SIGNAL ANALYZER MY50510407 Mar. 25, 2014 Annual Mar. 25, 2015
TESCOM TC-3000C / BLUETOOTH 3000C000276 Apr. 11,2014 Annual Apr. 11. 2015
HP Network Analyzer 8753ES JP39240221 Mar. 21, 2014 Annual Mar. 21, 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
calibratedbyHCT using the dielectric probe system and network analyzer to determine the conductivity
andpermittivity

(dielectric constant) of the brain/body-equivalent material.

2. CBT(Calibrating Before Testing). Prior to testing, the dielectric probe kit was calibrated via the network
analyzer, with the specified procedure(calibrated in pure water) and calibration kit(standard) short circuit,
before the dielectric measurement. The specific procedure and calibration kit are provided by Agilent
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6. 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 3.9mm from the
innersurface of the shell. The area covered the entire dimension of the head and the horizontal grid
spacing was15mm x 15mm. Based on this data, the area of the maximum absorption was determined by
splineinterpolation.

3. Around this point, a volume of 32mm x 32mm x 30 mm was assessed by measuring 5 x 5 x 7 points.
Onthis 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 2.7mm away from the tipof
the probe and the distance between the surface and the lowest measuring point is 1.2mm.
Theextrapolation was based on a least square algorithm. A polynomial of the fourth order wascalculated
through the points in z-axes. This polynomial was then used to evaluate the pointsbetweenthe 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 (1g or 10g) 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 morethan
5%, the evaluation is repeated.

Origin Y-axis
'd o«

-

X-axis

Figure12. SAR Measurement Point in Area Scan

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

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

Area scan and zoom scan resolution setting follow KDB 865664 D01v01r03 quoted below.
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=3 GHz =3 GHz
Maxinmmum distance from closest measurement point G
(geometric center of probe sensors) to phantom surface 541 mm 510(2)1 0.5 mm
Maximmm probe angle from probe axis to phantom surface 300+ 1° 200+ 10
normal at the measurement location Sl At
=2GHz: = 15mm 3-4GHz =12 mm
2-3GHz =12 mm 4-6 GHz < 10 mm

Maximum area scan spatial resolution: AxXar, AVara When the x or v dimension of the test device, in the
measurement plane onentation, 15 smaller than the above, the
measurement resolution mmst be = the coresponding x or y
dimension of the test device with at least one measurement

point on the test device.

=2GHz: =8 mm
2-3GHz: =5mm’

3-4GHz = 5mm’

Maximum zoom scan spatial resolution: Axzoce, AVZoom 4 6GHz =4 ian’

3-4GHz=4mm
uniform gnd: Azz, ,(n) <5 mm 4-5GHz = 3mm
5-6GHz: = 2mm
Maximum zoom scan A2Zoe(1): between 1% 3-4GHz =3 mm
wmrﬁoml two points closest to = 4 mm 4-5GHz: =2 5mm
ne to phantom hantom surface = )
& - p 5-6GHz: = 2mm
end
Azzom(n>1): between _yE
e  points =15Azz,(n-1)
Mini 3-4GHz=28mm
vohmlme e ZY.Z = 30 mm 4-5GHz=25mm
5-6GHz=22mm

Note: & 15 the penetration depth of a plane-wave at normal incidence to the tissue mednmm: see draft standard IEEE P1528-
2011 for details.

" When zoom scan is required and the reported SAR from the area scan based I-g SAR estimation procedures of KDB
44749815 =14 Wikg, =8 mm =7 mm and = 5 mm zoom scan resolution may be applied, respectively, for 2 GHz to 3
GHz. 3 GHz to 4 GHz and 4 GHz to 6 GHz.

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811
TEL: +82 316456300 FAX: +82 31 645 6401

Report No.

20 of 95
HCT-A-1410-F006-2



HCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

/. DESCRIPTION OF TEST POSITION

7.1Body Holster/Belt Clip Configurations

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

Accessories for Body-worn operation configurations are divided into two categories: those that donot contain
metallic components and those that contain metallic components. When multipleaccessories that do not
contain metallic components are supplied with the device, the device istested with only the accessory that
dictates the closest spacing to the body. Then multipleaccessories that contain metallic components are
tested witheach accessory. If multiple accessory share an identicalmetallic component (i.e. the same metallic
belt-clip used with different holsters with no other metalliccomponents) 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 Devicesintended to be
authorized for body-worn use. In this case, a test configuration with a separationdistance between the back of
the device and the flat phantom is used.

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

In all cases SAR measurements are performed to investigate the worst-case positioning.
Worstcasepositioning is then documented and used to perform Body SAR testing.
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8. ANSI/ IEEE C95.1 - 1992 RF EXPOSURE LIMITS

UNCONTROLLED CONTROLLED
HUMAN EXPOSURE ENVIRONMEN.T ENVIRONMENT
General Population Occupational
(W/kg) or (mWi/g) (W/kg) or (mWi/g)
SPATIAL PEAK SAR * 160 8.00
(Brain)
SPATIAL AVERAGE SAR ** 0.08 0.40
(Whole Body)
SPATIAL PEAK SAR 400 20.00

(Hands / Feet / Ankle / Wrist)

Table 8.1 Safety Limits for Partial Body Exposure
NOTES:

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

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

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

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

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

Per FCC KCB 865664 DO02v01r01, 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.

Dielectric Parameters CW Validation Modulation Validation
SAR Probe
System | prob Probe Calibration Dipol Dat

robe Type ) Ipole ate Measured Measured . Probe Probe MOD. Duty

Paint Permittivity | Conductivity | Sensitivity Linearity | Isotropy | Type | Factor PAR
#
1605 | ET3DV6 | Head | 450 1007 Sep. 10,2014 45423 0.843 PASS PASS PASS N/A N/A N/A
2 1605 | ET3DV6 | Body | 450 1007 Sep. 10,2014 55.4 0.941 PASS PASS PASS N/A N/A N/A
3 1798 | ET3DV6 | Head | 450 1007 Oct. 13,2014 45.348 0.854 PASS PASS PASS N/A N/A N/A
3 1798 | ET3DV6 | Body | 450 1007 Oct. 13,2014 55.246 0.956 PASS PASS PASS N/A N/A N/A
Table 9.1SAR System Validation Summary
Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table bove
represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01v01r03. SAR system were validated for modulated signals with a periodic duty cycle,
such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664
D01v01r03.

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 23 0of 95
HCT-A-1410-F006-2 TEL: +82 31 6456300 FAX: +82 31 645 6401

Report No.




CT

HCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015
10.1 Tissue Verification
Liquid . o
Freq. . L Target Measured Deviation Limit
Date Probe Dipole Liquid Temp Parameters
[MHZz] Cl Value Value [%] [%]
Sep. 23, €, 441 45.24 +2.59 +5
400 1605 Head 20.4
2014 G 0.87 0.83 -4.60 +5
Sep. 21, €, 57.2 56.25 - 1.66 +5
400 1605 Body 20.3
2014 G 0.933 0.89 -4.61 +5
Sep. 22, € 57.2 56.35 -1.49 +5
400 1605 1007 Body 20.5
2014 G 0.933 0.887 -4.93 +5
Oct. 14, € 441 45.337 +2.80 +5
400 1605 Head 20.7
2014 G 0.87 0.832 -4.37 +5
Oct. 14, € 57.2 56.5 -1.22 +5
400 1605 Body 20.7
2014 G 0.933 0.888 -4.82 +5
Sep. 23, €, 43.5 43.883 +0.88 +5
450 1605 Head 20.4
2014 G 0.87 0.867 -0.34 +5
Sep. 22, €, 56.7 55.298 -2.47 +5
450 1605 Body 20.3
2014 G 0.94 0.933 -0.74 +5
Sep. 21, g, 56.7 55.398 -2.30 +5
450 1605 1007 Body 20.5
2014 G 0.94 0.938 -0.21 +5
Oct. 14, €, 43.5 43.959 +1.06 +5
450 1605 Head 20.7
2014 G 0.87 0.867 -0.34 +5
Oct. 14, €, 56.7 55.308 -2.46 +5
450 1605 Body 20.7
2014 G 0.94 0.938 -0.21 +5
Sep. 23, 43.5 43.469 -0.07 +5
470 °p 1605 Head | 20.4 Er
2014 G 0.87 0.885 +1.72 +5
Sep. 21, €, 56.7 54.948 - 3.09 +5
470 1605 Body 20.3
2014 G 0.94 0.951 +1.17 +5
Sep. 22, €, 56.7 54.998 - 3.00 +5
470 1605 1007 Body 20.5
2014 G 0.94 0.953 +1.38 +5
Oct. 14, g, 43.5 43.527 +0.06 +5
470 1605 Head 20.7
2014 G 0.87 0.886 +1.84 +5
Oct. 14, €, 56.7 54.928 -3.13 +5
470 1605 Body 20.7
2014 G 0.94 0.953 -1.38 +5
Jan. 6, €, 441 46.281 +4.95 +5
400 1798 Head 20.2
2015 G 0.87 0.854 -1.84 +5
Jan. 6, €, 57.2 56.272 -1.62 +5
400 1798 Body 20.2
2015 1007 G 0.933 0.919 - 1.50 +5
Jan. 6, €, 43.5 45.124 +3.73 +5
450 1798 Head 20.2
2015 G 0.87 0.895 +2.87 +5
Jan. 6, €, 56.7 54.652 - 3.61 +5
450 1798 Body 20.2
2015 G 0.94 0.952 +1.28 +5

The Tissue dielectronic parameters were measured
Dielectronic Probe Kit and Agilent Network Analyzer.

prior to the SAR evaluation using an Agilent 85070C
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10.2 System Verification

Prior to assessment, the system is verified to the + 10 % of the specifications at 450 MHz by using the system

Verification kit. (Graphic Plots Attached)

- 1 W Target 1w
| o || e | N (S | R e onten
mwig) | MWE) T mwig)
450 Sep. 23,2014 | 1605 Head | 20.6 | 20.4 4.89 0.464 4.64 -5.11 +10
450 | Sep. 22,2014 | 1605 Body | 20.5 | 20.3 4.84 0.501 5.01 +351 | £10
450 Sep. 21,2014 | 1605 Body | 20.7 | 20.5 4.84 0.483 4.83 -0.21 +10
450 Oct. 14,2014 | 1605 | 1007 | Head | 20.7 | 20.5 4.89 0.500 5.00 +2.25 +10
450 | Oct. 14,2014 | 1605 Body | 20.7 | 205 4.84 0.497 4.97 +269 | £10
450 | Jan.6,2015 | 1798 Head | 204 | 20.2 4.89 0.473 4.73 2327 | £10
450 | Jan.6,2015 | 1798 Body | 20.4 | 20.2 4.84 0.481 4.81 062 | £10

10.3 System Verification Procedure

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

frequencybandby using the system Verification kit. (Graphic Plots Attached)

- Cabling the system, using the Verification kit equipments.

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

NOTE;
SAR Verification was performed according to the FCC KDB 865664D01v01r03.

- 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.
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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.

Transceiver section

Output Power : 5W

Tune-up Tolerance : - 0.2 W/ +0.2 W

Bluetooth section

Output Power : 2.5mW
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11.2 Output Average Conducted Power

UHF
Model Frequency Channel Power(dBm)
Nx-5300-K5 406.1 1 37.00
422.075 2 36.97
438.05 3 36.93
454.025 4 36.95
470 5 36.93
Nx-5300-K6 406.1 1 37.00
422.075 2 36.98
438.05 3 36.94
454.025 4 36.95
470 5 36.94

For FCC Band:
Per KDB 447498 D01 v05r01 Page 7 section 6) pages 7-8, the number of channels required to be tested is as follows.

Fhigh= 406.1 MHz

F . =438.05 MHz

FLow= 470 MHz

N ¢ = Round {[100(f nign — f iow) / fo]*> X (f-/ 100)°?} = Round {[100(512-450) / 4811°° X (481 /100)**} =5
Therefore, for the frequency band from 450 MHz to 512, 5channels are required for testing.
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11.3 SAR Test Exclusions Applied

11.3.1BT

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

MaxPowerofChannel(mW)

TestSeparationDistance(mm)

* \/Frequency(GHz) <3.0

Frequency Maximum Separation
. Mode Allowed Power Distance < 3.0
[MHZ] [mW] [mm]
Bluetooth 2480 2.5 25 0.16

Based on the maximum conducted power of Bluetooth and antenna to use separation distance, Bluetooth
SAR was not required [(2.5/25)*V2.480] =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
SAR for simultaneous transmission assessment involving that transmitter

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

7.5 Min Seperation Distance

Frequency Maximum separation Distance Estimated SAR
. Mode Allowed Power (Body) (Body)
[MHZ] [mW] [mm] [W/kg]
Bluetooth 2441 25 25 0.02

Note : Held-to ear configurations are not applicable to Bluetooth operations and therefore were not
considered for simultaneous transmission. The Estimated SAR results were determined according to FCC
KDB447498 D01v05r02.
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12. SAR TEST DATA SUMMARY

12.1 Measurement Results (Face-held SAR)

0,
Frequency Power (dBm) P°V.Ver Separation | Measured | Adjusted SAR 50% Plot
Mode | Tune- (Conducted Drift | Battery | ~Model | Antenna | “nioio oo ISARmMWIg) SAR(mWI/g| Duty | No.
MHz Ch. Up Limit| Power | (dB) (mW/g)
406.1 1 37.16 37 -0.09 | KNB-L3 |NX-5300-K6 [KRA-42(M3)| 25mm 4.11 4.35 2.18
406.1 1 37.16 37 -0.12 | KNB-L3 [NX-5300-K6| KRA-29 25mm 4.7 5.01 2.51 1
454.025 4 37.16 | 36.95 |-0.17 | KNB-L3 [NX-5300-K6| KRA-42(M) | 25mm 3.27 3.57 1.78
FM
406.1 1 37.16 37 -0.09 | KNB-L1 [NX-5300-K6| KRA-29 25mm 4.3 4.55 2.28
406.1 1 37.16 37 -0.17 | KNB-L2 |NX-5300-K6| KRA-29 25mm 453 4.89 2.44
406.1 1 37.16 37 -0.14 | KNB-L3 |NX-5300-K5| KRA-29 25mm 4.3 4.61 2.30
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 8 W/kg (mW/g)
controlled Exposure/ Occupational Averaged over 1 gram

w

© o No g s
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The test data reported are the worst-case SAR values according to test procedures specified in IEEE 1528-2003, FCC KDB
Procedure.

All modes of operation were investigated and the worst-case are reported.

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

Liquid tissue depth was at least 15.0 cm for all frequencies

Tissue parameters and temperatures are listed on the SAR plot.

Batteries are fully charged at the beginning of the SAR measurements.

Test Signal Call Mode XIManual Test cord [Base Station Simulator

SAR Configuration XIHead OBody OHand
The EUT was tested for face-held SAR with a 2.5cm separation distance between the front of the EUT and the outer surface of the
planer phantom

SAR Measurement Time 30min

The adjusted SAR value was calculated by first scaling the SAR value up by the drift. This value was then scaled up based on the
difference of the upper end the tolerance (37.16dBm) and the measured conducted power. The resultant value is then multiplied by
0.5 to give the SAR value at 50% duty cycle

SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB 447498 D01v05r02.

Test Procedures applied in accordance with FCC KDB 643646 D01v01

For Face-held configuration, the highest capacity battery was selected as the default battery.(KNB-L3)

Measurement was reduced per KDB 643646 D01 v01rO1

When the SAR for all antennas tested using the default battery is < 3.5 W/kg (50% PTT duty factor), testing of all other required
channels is not necessary.

When the SAR of an antenna tested on the highest output power using the default battery is > 3.5 W/Kg and < 4.0 W/Kg (50%
PTT duty factor), testing of the immediately adjacent channel(s) is not necessary, but testing of other required channels may still be
required.

When the SAR for all antennas tested using the default battery < 4.0 W/kg(50% PTT duty factor), test additional batteries using the
antenna and channel configuration that resulted in the highest SAR.

The worst case configuration was repeated with the K5 model.

Adding to KRA-29 Ant.
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12.2 Measurement Results (Body-wornBelt clip SAR)

Frequency Power (dBm) Power ) SAR 50%
Drift Model PTETTE Measured | Adjusted Plot
Mode Tune- |Conducted| M Battery SAR(MW/g)|SAR(mW/g)|  Duty No.
MHz Ch. Up Limit | Power | (dB) (mW/g)
406.1 1 37.16 37 -0.24 | KNB-L1 |NX-5300-K6| KRA-42(M3) 5.65 6.34 3.17
406.1 1 37.16 37 -0.14 | KNB-L1 |NX-5300-K6| KRA-29 9.68 10.37 5.19 2
422.075 2 37.16 36.98 -0.05 | KNB-L1 |NX-5300-K6| KRA-29 9.26 9.76 4.88 3
438.05 3 37.16 36.94 -0.03 | KNB-L1 |NX-5300-K6| KRA-42(M) 6.87 7.28 3.64
454.025 4 FM 37.16 36.95 -0.16 | KNB-L1 |NX-5300-K6| KRA-42(M) 8.86 9.65 4.82 4
470 5 37.16 36.94 -0.14 | KNB-L1 |NX-5300-K6| KRA-42(M) 4.23 4.60 2.30
406.1 1 37.16 37 -0.18 | KNB-L2 |NX-5300-K6| KRA-29 9.46 10.23 5.12 5
406.1 1 37.16 37 -0.29 | KNB-L3 |NX-5300-K6| KRA-29 8.76 9.72 4.86 6
406.1 1 37.16 37 -0.05 | KNB-L1 |NX-5300-K5| KRA-29 9.56 10.03 5.02 7
ANSI/ IEEE C95.1 — 1992— Safety Limit Body
Spatial Peak 8 W/kg (mW/g)
controlled Exposure/ Occupational Averaged over 1 gram

1 The test data reported are the worst-case SAR values according to test procedures specified in IEEE 1528-2003, FCC KDB
Procedure.
2 All modes of operation were investigated and the worst-case are reported.

3 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

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

5 Tissue parameters and temperatures are listed on the SAR plot.

6 Batteries are fully charged at the beginning of the SAR measurements.

7  Test Signal Call Mode XIManual Test cord [OBase Station Simulator

8  SAR Configuration [OHead XIBody [OHand

9  The Body-worn SAR evaluation was performed with the Leather Case body-worn accessory attached to the DUT and touching the

outer surface of the planar phantom.

10 SAR Measurement Time 30min

11 The adjusted SAR value was calculated by first scaling the SAR value up by the drift. This value was then scaled up based on the
difference of the upper end the tolerance (37.16dBm) and the measured conducted power. The resultant value is then multiplied by
0.5 to give the SAR value at 50% duty cycle

12 SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB 447498 D01v05r02.

Test Procedures applied in accordance with FCC KDB 643646 D01v01

13  For Body-worn configuration, the thinnest standard battery was selected as the default battery.(KNB-L1)

14  The body-worn SAR evaluation was performed with the speaker-microphone audio accessory connected to the DUT.Audio
Accessory KMC-54WD was selected as the default audio accessory.

15  When the SAR for all antennas tested using the default battery is > 4.0 W/kg and < 6.0 W/kg (50% PTT duty factor), test additional
batteries using the antenna and channel configuration that resulted in the highest SAR.

16 When the SAR of an antenna tested on the highest output power channel using the default battery is > 4.0 W/kg and < 6.0 W/kg
(50% PTT duty factor), testing of the required immediately adjacent channel(s ) is necessary. For the remaining channels that
cannot be excluded, this rule may be applied recursively with respect to the highest output power channel among the remaining
channels.

17  The worst case configuration was repeated with the K5 model.

18 Based on the SAR measured in the body-worn test sequence with default audio accessory, if the SAR for the antenna, body-worn
accessory and battery combination(s) applicable to an audio accessory is/are >4.0 W/kg and < 6.0 W/kg(50% PTT duty factor), test
that audio accessory using the highest body-worn SAR combination(antenna, battery and body-worn accessory) and channel
configuration previously identified that is applicable to the audio accessory.
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12.3 Measurement Results (Body-wornNylon Case SAR)

Frequency Power (dBm) Power Vs | Adfimig SAR 50% Plot
MHz Ch. Mode | Tune- |Conducted (E(’,r,';; Battery | Model | Antenna |gapwg)lsAR(mW/g)|  Duty No.
Up Limit | Power (mWi/g)
406.1 1 37.16 37 -0.01 | KNB-L1 |NX-5300-K6| KRA-42(M3) 8.99 9.35 4.67 8
406.1 1 37.16 37 -0.15 | KNB-L1 |NX-5300-K6| KRA-29 8.56 9.19 4.60 9
422.075 2 37.16 36.98 | -0.28 | KNB-L1 |NX-5300-K6| KRA-29 8.7 9.30 4.65 10
422.075 2 37.16 36.98 | -0.56 | KNB-L1 |NX-5300-K6| KRA-42(M3) 7.65 9.07 4.54 11
438.05 3 37.16 36.94 | -0.28 | KNB-L1 |NX-5300-K6| KRA-42(M3) 6.52 7.32 3.66
438.05 3 FM 37.16 36.94 0 KNB-L1 |NX-5300-K6| KRA-42(M) 8.98 9.45 4,72 12
454.025 4 37.16 36.95 | -0.12 | KNB-L1 |NX-5300-K6| KRA-42(M) 6.66 7.19 342
470 5 37.16 36.94 | -0.05 | KNB-L1 |NX-5300-K6| KRA-42(M) 6.93 7.37 3.51
406.1 1 37.16 37 -0.08 | KNB-L2 |NX-5300-K6| KRA-42(M3) 71 7.50 3.62 13
406.1 1 37.16 37 -0.42 | KNB-L3 |NX-5300-K6| KRA-42(M3) 7.33 8.38 4.04 14
406.1 1 37.16 37 -0.15 | KNB-L1 |NX-5300-K5[ KRA-42(M3) 6.58 7.07 3.53
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 8 W/kg (mW/g)
controlled Exposure/ Occupational Averaged over 1 gram

1 The test data reported are the worst-case SAR values according to test procedures specified in IEEE 1528-2003, FCC KDB
Procedure.
2 Al modes of operation were investigated and the worst-case are reported.

3 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

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

5  Tissue parameters and temperatures are listed on the SAR plot.

6 Batteries are fully charged at the beginning of the SAR measurements.

7  Test Signal Call Mode XIManual Test cord [OBase Station Simulator

8  SAR Configuration [OHead XIBody [OHand

9  The Body-worn SAR evaluation was performed with the Leather Case body-worn accessory attached to the DUT and touching the

outer surface of the planar phantom.

10 SAR Measurement Time 30min

11 The adjusted SAR value was calculated by first scaling the SAR value up by the drift. This value was then scaled up based on the
difference of the upper end the tolerance (37.16dBm) and the measured conducted power. The resultant value is then multiplied by
0.5 to give the SAR value at 50% duty cycle

12 SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB 447498 D01v05r02.

Test Procedures applied in accordance with FCC KDB 643646 D0O1v01

13  For Body-worn configuration, the thinnest standard battery was selected as the default battery.(KNB-L1)

14  The body-worn SAR evaluation was performed with the speaker-microphone audio accessory connected to the DUT.Audio
Accessory KMC-54WD was selected as the default audio accessory.

15 The worst case configuration was repeated with the K5 model.

16 When the SAR for all antennas tested using the default battery is < 3.5 W/kg (50% PTT duty factor), testing of all other required
channels is not necessary.

17 When the body SAR of an antenna tested on the highest output power using the default battery is > 3.5 W/Kg and < 4.0 W/Kg
(50% PTT duty factor), testing of the immediately adjacent channel(s) is not necessary, but testing of other required channels may
still be required.

18  When the SAR for all antennas tested using the default battery < 4.0(50% PTT duty factor) W/kg, test additional batteries using the
antenna and channel configuration that resulted in the highest SAR.
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12.4 Measurement Results (Body-wornKBH-8DS SAR)

0,
Frequency Power (dBm) Plgv;er Model N esmmesl | A SAR 50% Plot
Mode Tune- |Conducted| Drift | Battery eels ntenna s AR mwig)|SAR(mW/g) Duty No.
MHz Ch. Up Limit | Power | (dB) (mWIg)
406.1 1 37.16 37 -0.1 KNB-L1 |NX-5300-K6| KRA-42(M3) 3.07 3.26 1.63
406.1 1 37.16 37 -0.13 | KNB-L1 [NX-5300-K6| KRA-29 5.25 5.61 2.81
422.075 2 37.16 36.94 -0.08 | KNB-L1 [NX-5300-K6| KRA-29 5.15 5.47 2.73 15
454.025 4 FM 37.16 36.95 -0.15 | KNB-L1 [NX-5300-K6| KRA-42(M) 3.39 3.68 1.84
406.1 1 37.16 37 -0.10 | KNB-L2 [NX-5300-K6| KRA-29 4.98 5.29 2.64
406.1 1 37.16 37 -0.12 | KNB-L3 [NX-5300-K6| KRA-29 4.89 5.22 2.61
406.1 1 37.16 37 -0.06 | KNB-L1 |NX-5300-K5| KRA-29 5.06 5.32 2.57
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 8 W/kg (mW/g)
controlled Exposure/ Occupational Averaged over 1 gram

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

All modes of operation were investigated and the worst-case are reported.

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

Liquid tissue depth was at least 15.0 cm for all frequencies

Tissue parameters and temperatures are listed on the SAR plot.

Batteries are fully charged at the beginning of the SAR measurements.

Test Signal Call Mode XIManual Test cord [Base Station Simulator

SAR Configuration OHead XIBody OHand

The Body-worn SAR evaluation was performed with the Leather Case body-worn accessory attached to the DUT and touching the
outer surface of the planar phantom.

SAR Measurement Time 30min

The adjusted SAR value was calculated by first scaling the SAR value up by the drift. This value was then scaled up based on the
difference of the upper end the tolerance (37.16dBm) and the measured conducted power. The resultant value is then multiplied by
0.5 to give the SAR value at 50% duty cycle

SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB 447498 D01v05r02.

Test Procedures applied in accordance with FCC KDB 643646 D01v01

For Body-worn configuration, the thinnest standard battery was selected as the default battery.(KNB-L1)

The body-worn SAR evaluation was performed with the speaker-microphone audio accessory connected to the DUT.Audio
Accessory KMC-54WD was selected as the default audio accessory.

The worst case configuration was repeated with the K5 model.

When the SAR for all antennas tested using the default battery is < 3.5 W/kg (50% PTT duty factor), testing of all other required
channels is not necessary.

When the body SAR of an antenna tested on the highest output power using the default battery is > 3.5 W/Kg and < 4.0 W/Kg
(50% PTT duty factor), testing of the immediately adjacent channel(s) is not necessary, but testing of other required channels may
still be required.

When the SAR for all antennas tested using the default battery < 4.0(50% PTT duty factor) W/kg, test additional batteries using the
antenna and channel configuration that resulted in the highest SAR.
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12.5 Measurement Results (KMC-49 Accessory SAR)

Frequency Power (dBm) Powe . Measured . SAR 50%
Mode ' Batte Position Model Antenna Separation SAR Adjusted Dut Plot
e, || lune-Up:f=Canducted (5 ey v Distance SAR(W/kg) y No.
Limit Power (mWig) (mWig)
(dB)
NX-5300-
406.1 1 37.16 37 -0.3 KNB-L3 Head K6 KRA-42(M) 25 mm 2.8 3.1 1.56
NX-5300-
406.1 1 37.16 37 -0.2 KNB-L3 Head K6 KRA-27(M3)* 25 mm 3.26 3.54 1.77
NX-5300-
406.1 1 37.16 37 -0.18 KNB-L3 Head K6 KRA-29 25 mm 3.55 3.84 1.92 16
FM
NX-5300-
454.025 4 37.16 36.95 -0.1 KNB-L1 Body K6 KRA-42(M) 0 mm 6.83 7.34 3.67
NX-5300-
454.025 4 37.16 36.95 -0.19 | KNB-L1 Body K6 KRA-23(M)* 0 mm 6.88 7.54 3.77 17
NX-5300-
406.1 1 37.16 37 -0.10 KNB-L1 Body K6 KRA-29 0 mm 6.31 6.70 3.35
ANSI/ IEEE C95.1 - 1992— Safety Limit Head & Body
Spatial Peak 8 W/kg (mW/g)
controlled Exposure/ Occupational Averaged over 1 gram
1 The test data reported are the worst-case SAR values according to test procedures specified in IEEE 1528-2003, FCC KDB
Procedure.
2 All modes of operation were investigated and the worst-case are reported.
3 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
4 Liquid tissue depth was at least 15.0 cm for all frequencies
5 Tissue parameters and temperatures are listed on the SAR plot.
6 Batteries are fully charged at the beginning of the SAR measurements.
7  Test Signal Call Mode XIManual Test cord [OBase Station Simulator
8  SAR Configuration XIHead XIBody [OHand
9 SAR Measurement Time 30min
10 The adjusted SAR value was calculated by first scaling the SAR value up by the drift. This value was then scaled up based on the
difference of the upper end the tolerance (37.16dBm) and the measured conducted power. The resultant value is then multiplied by
0.5 to give the SAR value at 50% duty cycle
11 SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB 447498 D01v05r02.
12 The worst case configuration including original antenna was repeated KMC-49 with the Audio Accessory
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13. SAR Summation Scenario
Position Applicable Combination Note
Simultaneous Body-worn | 450MHzFM+ 2.4 GHz Bluetooth
Transmission

13.1Simultaneous Transmission Summation for Body-Worn

Simultaneous Transmission Summation with Bluetooth (2.5cm)

Band configuration SEEEI AR BT SAR 2 1-g SAR
g (W/kg) (W/kg) (W/kg)
450MHz(FCC) Rear 5.19 0.02 5.21
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13.2 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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14. 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.

Report No HCT CO., LTD.
P ’ 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 36 of 95
HCT-A-1410-F006-2 TEL: +82 31 6456300 FAX: +82 31 645 6401



CT

HCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

15.REFERENCES

[1] IEEE Standards Coordinating Committee 34 — IEEE Std. 1528-2003, IEE Recommended Practiceor
Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in the Human Body from
WirelessCommunications Devices.

[2] Federal Communications Commission, ET Docket 93-62, Guidelines for Evaluating the
EnvironmentalEffects of Radio frequency Radiation, Aug. 1996.

[3] ANSI/IEEE C95.1 - 1991, American National Standard safety levels with respect to human exposure
toradio frequency electromagnetic fields, 300kHz to 100GHz, New York: IEEE, Aug. 1992

[4] ANSI/IEEE C95.3 - 1991, IEEE Recommended Practice for the Measurement of Potentially
HazardousElectromagnetic Fields - RF and Microwave, New York: IEEE, 1992.

[5] NCRP, National Council on Radiation Protection and Measurements, Biological Effects and Exposure
Criteria for Radio Frequency Electromagnetic Fields, NCRP Report No. 86, 1986. Reprinted Feb. 1995.

[6] T. Schmid, O. Egger, N. Kuster, Automated E-field scanning system for dosimetric assessments, IEEE
Transactionon Microwave Theory and Techniques, vol. 44, Jan. 1996, pp. 105-113.

[7]1 K. Pokovic, T. Schmid, N. Kuster, Robust setup for precise calibration of E-field probes in tissue simulating
liquids at mobile communications frequencies, ICECOM97, Oct. 1997, pp. 120-124.

[8]K. Pokovi®, T. Schmid, and N. Kuster, E-field Probe with improved isotropy in brain simulating liquids,
Proceedings of the ELMAR, Zadar, Croatia, June 23-25, 1996, pp. 172-175.

[9] Schmid& Partner Engineering AG, Application Note: Data Storage and Evaluation, June 1998, p2.

[10] V. Hombach, K. Meier, M. Burkhardt, E. Kuhn, N. Kuster, The Dependence of EM Energy Absorption
upon Human Head Modeling at 900 MHz, IEEE Transaction on Microwave Theory and Techniques, vol. 44 no.
10, Oct. 1996, pp. 1865-1873.

[11] N. Kuster and Q. Balzano, Energy absorption mechanism by biological bodies in the near field of dipole
antennas above 300MHz, IEEE Transaction on Vehicular Technology, vol. 41, no. 1, Feb. 1992, pp. 17-23.

[12] G. Hartsgrove, A. Kraszewski, A. Surowiec, Simulated Biological Materials for Electromagnetic Radiation
Absorption Studies, University of Ottawa, Bioelectro magnetics, Canada: 1987, pp. 29-36.

[13] Q. Balzano, O. Garay, T. Manning Jr., Electromagnetic Energy Exposure of Simulated Users of Portable
Cellular Telephones, IEEE Transactions on Vehicular Technology, vol. 44, no.3, Aug. 1995.

[14] W. Gander, Computer mathematick, Birkhaeuser, Basel, 1992.

[15] W.H. Press, S.A. Teukolsky, W.T. Vetterling, and B.P. Flannery, Numerical Recepies in C, The Art of
ScientificComputing, Second edition, Cambridge University Press, 1992.

[16] N. Kuster, R. Kastle, T. Schmid, Dosimetric evaluation of mobile communications equipment with known
precision, IEEE Transaction on Communications, vol. E80-B, no. 5, May 1997, pp. 645-652.

[17] CENELEC CLC/SC111B, European Prestandard (prENV 50166-2), Human Exposure to Electromagnetic
Fields
High-frequency: 10kHz-300GHz, Jan. 1995.

[18] Prof. Dr. NielsKuster, ETH, EidgendssischeTechnischeHoschschuleZorich, Dosimetric Evaluation of the
Cellular Phone.
[19] SAR Evaluation of Handsets with Multiple Transmitters and Antennas #648474.

[20] SAR Measurement Procedure for 802.11 a/b/g Transmitters #KDB 248227.

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 37 of 95
HCT-A-1410-F006-2 TEL: +82 31 6456300 FAX: +82 31 645 6401

Report No.



HCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

Attachment 1.— SAR Test Plots
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MCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

Test Laboratory: HCT CO,, LTD

EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 20.2

Ambient Temperature: 20.4

Test Date: Jan. 06, 2015

Plot No.: 1

DUT: NX-5300-K6; Type: bar

Communication System: UID 0, 400MHz FCC (0); Frequency: 406.1 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 406.1 MHz; o = 0.859 S/m; ¢, = 46.417; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1798; ConvF(7.61, 7.61, 7.61); Calibrated: 2014-08-25;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2014-02-27

Phantom: ELI v4.0; Type: QDOVAQ001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

NX-5300-K6/Head front 1ch KNB-L3_KRA-29/Area Scan (51x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 4.96 W/kg

NX-5300-K6/Head front 1ch KNB-L3_KRA-29/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 77.34 \V/m; Power Drift =-0.12 dB

Peak SAR (extrapolated) = 5.83 W/kg

SAR(1 g) =4.7 W/kg; SAR(10 g) = 3.74 W/kg
Maximum value of SAR (measured) = 4.88 W/kg

-1.63
-3.2b
-4.89

-b.b2

-8.15

0 dB = 4.96 W/kg = 6.95 dBW/kg
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MCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

Test Laboratory: HCT CO,, LTD

EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 20.2

Ambient Temperature: 20.4

Test Date: Jan. 06, 2015

Plot No.: 2

DUT: NX-5300-K6; Type: bar

Communication System: UID 0, 400MHz FCC 2 (0); Frequency: 406.1 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 406.1 MHz; o = 0.924 S/m; ¢, = 56.272; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1798; ConvF(7.97, 7.97, 7.97); Calibrated: 2014-08-25;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2014-02-27

Phantom: ELI v4.0; Type: QDOVAQ001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

NX-5300-K6/Body rear 1 ch KNB-L1_KRA-29/Area Scan (51x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 10.1 W/kg

NX-5300-K6/Body rear 1 ch KNB-L1_KRA-29/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 106.5 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 13.5 W/kg

SAR(1 g) =9.68 W/kg; SAR(10 g) = 7.25 W/kg

Maximum value of SAR (measured) = 10.1 W/kg

dB

-2.06
-4,12
-6.18

-8.24

-10.30

0 dB = 10.1 W/kg = 10.04 dBW/kg
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FCC ID: K44431501 IssueDate: Jan. 09, 2015

Test Laboratory: HCT CO,, LTD

EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 20.2

Ambient Temperature: 20.4

Test Date: Jan. 06, 2015

Plot No.: 3

DUT: NX-5300-K6; Type: bar

Communication System: UID 0, 400MHz FCC 2 (0); Frequency: 422.075 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 422.075 MHz; o = 0.93 S/m; ¢, = 55.971; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1798; ConvF(7.97, 7.97, 7.97); Calibrated: 2014-08-25;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2014-02-27

Phantom: ELI v4.0; Type: QDOVAQ001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

NX-5300-K6/Body rear 2 ch KNB-L1_KRA-29/Area Scan (51x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 9.76 W/kg

NX-5300-K6/Body rear 2 ch KNB-L1_KRA-29/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 103.0 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 12.9 W/kg

SAR(1 g) =9.26 W/kg; SAR(10 g) = 6.93 W/kg
Maximum value of SAR (measured) = 9.66 W/kg

-2.08
417
-b.2h

-8.34

-10.42

0 dB = 9.76 W/kg = 9.89 dBW/kg
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MCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015
Test Laboratory: HCT CO,, LTD

EUT Type: UHF DIGITAL TRANSCEIVER

Liquid Temperature: 20.5

Ambient Temperature:  20.3

Test Date: Sep. 22, 2014

Plot No.: 4

DUT: NX-5300-K6; Type: bar

Communication System: UID 0, 400MHz FCC 2 (0); Frequency: 454.025 MHz; Duty Cycle: 1:1
Medium parameters used: f = 455 MHz; 0 = 0.938 S/m; €, = 55.231; p = 1000 kg/m

Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(7.34, 7.34, 7.34); Calibrated: 2014-01-31;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2014-01-03

Phantom: ELI v4.0; Type: QDOVAQ01BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

NX-5300-K6/Body rear 4ch KNB-L1_Belt clip_42M/Area Scan (61x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 9.04 W/kg

NX-5300-K6/Body rear 4ch KNB-L1_Belt clip_42M/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 97.71 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 13.0 W/kg

SAR(1 g) = 8.86 W/kg; SAR(10 g) = 6.33 W/kg

Maximum value of SAR (measured) = 9.40 W/kg

dB
0
-3.77
-7.h4
-11.30
-15.07
-18.84
0 dB =9.04 W/kg = 9.56 dBW/kg
Test Laboratory: HCT CO., LTD
EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 20.2
Report No HCT CO., LTD.
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Ambient Temperature: 20.4
Test Date: Jan. 06, 2015
Plot No.: 5

DUT: NX-5300-K6; Type: bar

Communication System: UID 0, 400MHz FCC 2 (0); Frequency: 406.1 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 406.1 MHz; o = 0.924 S/m; ¢, = 56.272; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1798; ConvF(7.97, 7.97, 7.97); Calibrated: 2014-08-25;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2014-02-27

Phantom: ELI v4.0; Type: QDOVAQ001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

NX-5300-K6/Body rear 1 ch KNB-L1_KRA-29/Area Scan (51x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 10.0 W/kg

NX-5300-K6/Body rear 1 ch KNB-L1_KRA-29/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 102.2 V/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 13.4 W/kg

SAR(1 g) = 9.46 W/kg; SAR(10 g) = 6.96 W/kg
Maximum value of SAR (measured) = 9.84 W/kg

277
-5.54
-8.32

-11.09

-13.86

0 dB = 10.0 W/kg = 10.00 dBW/kg
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MCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

Test Laboratory: HCT CO,, LTD

EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 20.2

Ambient Temperature: 20.4

Test Date: Jan. 06, 2015

Plot No.: 6

DUT: NX-5300-K6; Type: bar

Communication System: UID 0, 400MHz FCC 2 (0); Frequency: 406.1 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 406.1 MHz; o = 0.924 S/m; ¢, = 56.272; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1798; ConvF(7.97, 7.97, 7.97); Calibrated: 2014-08-25;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2014-02-27

Phantom: ELI v4.0; Type: QDOVAQ001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

NX-5300-K6/Body rear 3 ch KNB-L1_KRA-29/Area Scan (51x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 9.48 W/kg

NX-5300-K6/Body rear 3 ch KNB-L1_KRA-29/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 99.34 VV/m; Power Drift = -0.29 dB

Peak SAR (extrapolated) = 12.3 W/kg

SAR(1 g) =8.76 W/kg; SAR(10 g) = 6.49 W/kg

Maximum value of SAR (measured) = 9.13 W/kg

dB
0

277
-5.53
-8.30

-11.06

13.83 ' \

0 dB = 9.48 W/kg = 9.77 dBW/kg
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FCC ID: K44431501 IssueDate: Jan. 09, 2015

Test Laboratory: HCT CO,, LTD

EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 20.2

Ambient Temperature: 20.4

Test Date: Jan. 06, 2015

Plot No.: 7

DUT: NX-5300-K6; Type: bar

Communication System: UID 0, 400MHz FCC 2 (0); Frequency: 406.1 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 406.1 MHz; o = 0.924 S/m; ¢, = 56.272; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1798; ConvF(7.97, 7.97, 7.97); Calibrated: 2014-08-25;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2014-02-27

Phantom: ELI v4.0; Type: QDOVAQ001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

NX-5300-K6/Body rear 1 ch KNB-L1_KRA-29/Area Scan (51x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 10.1 W/kg

NX-5300-K6/Body rear 1 ch KNB-L1_KRA-29/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 105.6 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 13.4 W/kg

SAR(1 g) =9.56 W/kg; SAR(10 g) = 7.11 W/kg
Maximum value of SAR (measured) = 9.98 W/kg

-2.15
-4.30
-b.45

-8.60

-10.76

0 dB = 10.1 W/kg = 10.03 dBW/kg
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MCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015
Test Laboratory: HCT CO,, LTD

EUT Type: UHF DIGITAL TRANSCEIVER

Liquid Temperature: 20.5

Ambient Temperature:  20.3

Test Date: Sep. 22, 2014

Plot No.: 8

DUT: NX-5300-K6; Type: bar

Communication System: UID 0, 400MHz FCC 2 (0); Frequency: 406.1 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 406.1 MHz; o = 0.895 S/m; ¢, = 56.157; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(7.34, 7.34, 7.34); Calibrated: 2014-01-31;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2014-01-03

Phantom: ELI v4.0; Type: QDOVAQ001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

NX-5300-K6/Body rear 1ch KNB-L1_42M3/Area Scan (61x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 9.36 W/kg

NX-5300-K6/Body rear 1ch KNB-L1_42M3/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 100.1 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 12.2 W/kg

SAR(1 g) =8.99 W/kg; SAR(10 g) = 6.83 W/kg
Maximum value of SAR (measured) = 9.38 W/kg

-3.95

-F.A0

-11.84

-15.79

-19.74

0 dB = 9.36 W/kg = 9.71 dBW/kg
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FCC ID: K44431501 IssueDate: Jan. 09, 2015

Test Laboratory: HCT CO,, LTD

EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 20.2

Ambient Temperature: 20.4

Test Date: Jan. 06, 2015

Plot No.: 9

DUT: NX-5300-K6; Type: bar

Communication System: UID 0, 400MHz FCC 2 (0); Frequency: 406.1 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 406.1 MHz; o = 0.906 S/m; €, = 56.314; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1798; ConvF(7.97, 7.97, 7.97); Calibrated: 2014-08-25;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2014-02-27

Phantom: ELI v4.0; Type: QDOVAQ001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

NX-5300-K6/Body rear 1 ch KNB-L1_KRA-29/Area Scan (51x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 9.07 W/kg

NX-5300-K6/Body rear 1 ch KNB-L1_KRA-29/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 101.9 V/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 11.8 W/kg

SAR(1 g) = 8.56 W/kg; SAR(10 g) = 6.44 W/kg
Maximum value of SAR (measured) = 8.94 W/kg

-2.04
-4.07
-6.11

-8.14

-10.18

0 dB = 9.07 W/kg = 9.58 dBW/kg
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FCC ID: K44431501 IssueDate: Jan. 09, 2015

Test Laboratory: HCT CO,, LTD

EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 20.2

Ambient Temperature: 20.4

Test Date: Jan. 06, 2015

Plot No.: 10

DUT: NX-5300-K6; Type: bar

Communication System: UID 0, 400MHz FCC 2 (0); Frequency: 422.075 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 422.075 MHz; o = 0.93 S/m; ¢, = 55.971; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1798; ConvF(7.97, 7.97, 7.97); Calibrated: 2014-08-25;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2014-02-27

Phantom: ELI v4.0; Type: QDOVAQ001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

NX-5300-K6/Body rear 2 ch KNB-L1_KRA-29/Area Scan (51x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 9.16 W/kg

NX-5300-K6/Body rear 2 ch KNB-L1_KRA-29/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 103.0 V/m; Power Drift = -0.28 dB

Peak SAR (extrapolated) = 12.1 W/kg

SAR(1 g) =8.7 W/kg; SAR(10 g) = 6.47 W/kg
Maximum value of SAR (measured) = 9.09 W/kg

-2.11
-4.22
-6.34

-8.45

-10.56

0 dB = 9.16 W/kg = 9.62 dBW/kg
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FCC ID: K44431501 IssueDate: Jan. 09, 2015
Test Laboratory: HCT CO,, LTD

EUT Type: UHF DIGITAL TRANSCEIVER

Liquid Temperature: 20.5

Ambient Temperature:  20.3

Test Date: Sep. 22, 2014

Plot No.: 11

DUT: NX-5300-K6; Type: bar

Communication System: UID 0, 400MHz FCC 2 (0); Frequency: 422.075 MHz;Duty Cycle: 1:1 5
Medium parameters used (interpolated): f = 422.075 MHz; o = 0.909 S/m; ¢, = 55.866; p = 1000 kg/m
Phantom section: Flat Section

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(7.34, 7.34, 7.34); Calibrated: 2014-01-31;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2014-01-03

Phantom: ELI v4.0; Type: QDOVAQ001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

NX-5300-K6/Body rear 2ch KNB-L1_42M3/Area Scan (61x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 8.58 W/kg

NX-5300-K6/Body rear 2ch KNB-L1_42M3/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 98.04 VV/m; Power Drift = -0.56 dB

Peak SAR (extrapolated) = 10.3 W/kg

SAR(1 g) = 7.65 W/kg; SAR(10 g) = 5.82 W/kg

Maximum value of SAR (measured) = 7.98 W/kg

dB
0
-3.82
-7.6h
-11.47
-15.30
-19.12
0 dB = 8.58 W/kg = 9.34 dBW/kg
Test Laboratory: HCT CO., LTD
EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 20.5
Report No HCT CO., LTD.
P ’ 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 49 of 95

HCT-A-1410-F006-2 TEL: +82 31 6456300 FAX: +82 31 645 6401



MCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

Ambient Temperature:  20.3
Test Date: Sep. 22, 2014
Plot No.: 12

DUT: NX-5300-K6; Type: bar

Communication System: UID 0, 400MHz FCC 2 (0); Frequency: 438.05 MHz;Duty Cycle: 1:1 s
Medium parameters used (interpolated): f = 438.05 MHz; o = 0.922 S/m; ¢, = 55.535; p = 1000 kg/m
Phantom section: Flat Section

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(7.34, 7.34, 7.34); Calibrated: 2014-01-31;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2014-01-03

Phantom: ELI v4.0; Type: QDOVAQ001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

NX-5300-K6/Body rear 3ch KNB-L1_42M/Area Scan (61x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 9.37 W/kg

NX-5300-K6/Body rear 3ch KNB-L1_42M/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 96.74 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 12.1 W/kg

SAR(1 g) = 8.98 W/kg; SAR(10 g) = 6.82 W/kg
Maximum value of SAR (measured) = 9.38 W/kg

-3.49

-6.98

-10.47

-13.95

-17.44

0 dB = 9.37 W/kg = 9.72 dBW/kg
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MCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015
Test Laboratory: HCT CO., LTD

EUT Type: UHF DIGITAL TRANSCEIVER

Liquid Temperature: 20.5

Ambient Temperature: 20.3

Test Date: Sep. 22, 2014

Plot No.: 13

DUT: NX-5300-K6; Type: bar

Communication System: UID 0, 400MHz FCC 2 (0); Frequency: 406.1 MHz;Duty Cycle: 1:1 5
Medium parameters used (interpolated): f = 406.1 MHz; = 0.895 S/m; €, = 56.157; p = 1000 kg/m
Phantom section: Flat Section

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(7.34, 7.34, 7.34); Calibrated: 2014-01-31;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2014-01-03

Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

NX-5300-K6/Body rear 1ch KNB-L2_42M/Area Scan (61x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 7.32 W/kg

NX-5300-K6/Body rear 1ch KNB-L2_42M/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 85.37 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 9.47 W/kg

SAR(1 g) = 7.1 W/kg; SAR(10 g) = 5.45 W/kg
Maximum value of SAR (measured) = 7.40 W/kg

-3.42

-6.83

-10.25

-13.67

-17.09

0 dB = 7.32 W/kg = 8.64 dBW/kg
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MCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015
Test Laboratory: HCT CO., LTD

EUT Type: UHF DIGITAL TRANSCEIVER

Liquid Temperature: 20.5

Ambient Temperature: 20.3

Test Date: Sep. 22, 2014

Plot No.: 14

DUT: NX-5300-K6; Type: bar

Communication System: UID 0, 400MHz FCC 2 (0); Frequency: 406.1 MHz;Duty Cycle: 1:1 5
Medium parameters used (interpolated): f = 406.1 MHz; = 0.895 S/m; €, = 56.157; p = 1000 kg/m
Phantom section: Flat Section

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(7.34, 7.34, 7.34); Calibrated: 2014-01-31;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2014-01-03

Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

NX-5300-K6/Body rear 1ch KNB-L3_42M/Area Scan (61x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 7.58 W/kg

NX-5300-K6/Body rear 1ch KNB-L3_42M/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 89.33 V/m; Power Drift =-0.42 dB

Peak SAR (extrapolated) = 9.79 W/kg

SAR(1 g) = 7.33 W/kg; SAR(10 g) = 5.58 W/kg
Maximum value of SAR (measured) = 7.59 W/kg

-3.44

-b.88

-10.33

1377

-17.21

0 dB = 7.58 W/kg = 8.79 dBW/kg
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MCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

Test Laboratory: HCT CO,, LTD

EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 20.2

Ambient Temperature: 20.4

Test Date: Jan. 06, 2015

Plot No.: 15

DUT: NX-5300-K6; Type: bar

Communication System: UID 0, 400MHz FCC 2 (0); Frequency: 422.075 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 422.075 MHz; o = 0.93 S/m; ¢, = 55.971; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1798; ConvF(7.97, 7.97, 7.97); Calibrated: 2014-08-25;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2014-02-27

Phantom: ELI v4.0; Type: QDOVAQ001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

NX-5300-K6/Body rear 2 ch KNB-L1_KRA-29/Area Scan (51x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 5.43 W/kg

NX-5300-K6/Body rear 2 ch KNB-L1_KRA-29/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 77.28 VV/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 6.89 W/kg

SAR(1 g) =5.15 W/kg; SAR(10 g) = 3.98 W/kg
Maximum value of SAR (measured) = 5.35 W/kg

-1.61
-3.23
-4.84

-b.45

-6.07

0 dB = 5.43 W/kg = 7.35 dBW/kg
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MCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

Test Laboratory: HCT CO,, LTD

EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 20.2

Ambient Temperature: 20.4

Test Date: Jan. 06, 2015

Plot No.: 16

DUT: NX-5300-K6; Type: bar

Communication System: UID 0, 400MHz FCC (0); Frequency: 406.1 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 406.1 MHz; o = 0.859 S/m; ¢, = 46.417; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1798; ConvF(7.61, 7.61, 7.61); Calibrated: 2014-08-25;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2014-02-27

Phantom: ELI v4.0; Type: QDOVAQ001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

NX-5300-K6/Head front 1ch KMC-49_KRA-29/Area Scan (51x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 3.78 W/kg

NX-5300-K6/Head front 1.ch KMC-49_KRA-29/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 54.39 V/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 4.58 W/kg

SAR(1 g) = 3.55 W/kg; SAR(10 g) = 2.7 W/kg
Maximum value of SAR (measured) = 3.73 W/kg

-3.77
-7.54
-11.31

-15.08

-18.85

0 dB = 3.78 W/kg = 5.77 dBW/kg
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MCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

Test Laboratory: HCT CO., LTD

EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 20.9

Ambient Temperature: 20.7

Test Date: Oct. 14, 2014

Plot No.: 17

DUT: KMC-49; Type: bar

Communication System: UID 0, 400MHz FCC 2 (0); Frequency: 454.025 MHz; Duty Cycle: 1:1
Medium parameters used: f = 455 MHz; 0 = 0.945 S/m; €, = 55.231; p = 1000 kg/m

Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(7.34, 7.34, 7.34); Calibrated: 2014-01-31;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2014-01-03

Phantom: ELI v4.0; Type: QDOVAQ001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

NX-5300-K6/Body Rear 4ch KNB-L3 23M_KMC-49/Area Scan (61x121x1): Interpolated grid: dx=1.500
mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 7.31 W/kg

NX-5300-K6/Body Rear 4ch KNB-L3 23M_KMC-49/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 81.71 V/m; Power Drift = -0.19 dB

Peak SAR (extrapolated) = 9.31 W/kg

SAR(1 g) = 6.88 W/kg; SAR(10 g) = 5.08 W/kg

Maximum value of SAR (measured) = 7.24 W/kg

dB

-4.52
-9.04
-13.55

-18.07

-22.59

0 dB = 7.31 W/kg = 8.64 dBW/kg
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FCC ID: K44431501 IssueDate: Jan. 09, 2015

Attachment 2. -Dipole Verification Plots
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MCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

B Verification Data (450 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.4
Test Date: Sep. 23, 2014

DUT: Dipole 450 MHz D450V2; Type: D450V2; Serial: D450V2 - SN:1007

Communication System: UID 0, CW; Frequency: 450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 450 MHz; g = 0.867 S/m; ¢, = 43.883; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(7.34, 7.34, 7.34); Calibrated: 2014-01-31;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2014-01-03

Phantom: ELI v4.0; Type: QDOVAO01BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

450Mhz SAR validation/450MHz Validation/Area Scan (61x171x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.495 W/kg

450Mhz SAR validation/450MHz Validation/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 24.48 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.640 W/kg

SAR(1 g) = 0.464 W/kg; SAR(10 g) = 0.326 W/kg
Maximum value of SAR (measured) = 0.498 W/kg

-4.10

-6.20

-12.30

-16.39

-20.49

0 dB = 0.495 W/kg = -3.05 dBW/kg
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MCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

B Verification Data (450 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.2
Test Date: Sep. 22, 2014

DUT: Dipole 450 MHz D450V2; Type: D450V2; Serial: D450V2 - SN:1007

Communication System: UID 0, CW; Frequency: 450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 450 MHz; g = 0.933 S/m; ¢, = 55.298; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(7.34, 7.34, 7.34); Calibrated: 2014-01-31;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2014-01-03

Phantom: ELI v4.0; Type: QDOVAO01BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

450Mhz SAR Verification/450MHz Verification/Area Scan (61x171x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.535 W/kg

450Mhz SAR Verification/450MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 24.16 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.740 W/kg

SAR(1 g) = 0.501 W/kg; SAR(10 g) = 0.346 W/kg
Maximum value of SAR (measured) = 0.535 W/kg

-4.14

-6.27

-12.141

-16.55

-20.69

0 dB = 0.535 W/kg = -2.72 dBW/kg
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MCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

B Verification Data (450 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.5
Test Date: Sep. 21, 2014

DUT: Dipole 450 MHz D450V2; Type: D450V2; Serial: D450V2 — SN:1007

Communication System: UID 0, CW; Frequency: 450 MHz;Duty Cycle: 1:1

Medium parameters used: f = 450 MHz; g = 0.938 S/m; ¢, = 55.398; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(7.34, 7.34, 7.34); Calibrated: 2014-01-31;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2014-01-03

Phantom: ELI v4.0; Type: QDOVAO01BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

450Mhz SAR Verification/450MHz Verification/Area Scan (61x171x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.511 W/kg

450Mhz SAR Verification/450MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 23.53 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.711 W/kg

SAR(1 g) = 0.483 W/kg; SAR(10 g) = 0.335 W/kg
Maximum value of SAR (measured) = 0.515 W/kg

-4.07

-6.13

-12.20

-16.26

-20.33

0 dB = 0.511 W/kg = -2.91 dBW/kg
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MCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

B Verification Data (450 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.7
Test Date: Oct. 14, 2014

DUT: Dipole 450 MHz D450V2; Type: D450V2; Serial: D450V2 - SN: 1007

Communication System: UID 0, CW; Frequency: 450 MHz;Duty Cycle: 1:1

Medium parameters used: f = 450 MHz; g = 0.867 S/m; ¢, = 43.959; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(7.34, 7.34, 7.34); Calibrated: 2014-01-31;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2014-03-26

Phantom: ELI v4.0; Type: QDOVAO01BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

450Mhz SAR validation/450MHz Validation/Area Scan (61x171x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.534 W/kg

450Mhz SAR validation/450MHz Validation/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 25.51 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.716 W/kg

SAR(1 g) = 0.500 W/kg; SAR(10 g) = 0.346 W/kg
Maximum value of SAR (measured) = 0.534 W/kg

-3.94

-f.08

-11.82

-15.76

-19.70

0 dB = 0.534 W/kg = -2.72 dBW/kg
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MCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

B Verification Data (450 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.7
Test Date: Oct. 14, 2014

DUT: Dipole 450 MHz D450V2; Type: D450V2; Serial: D450V2 - SN: 1007

Communication System: UID 0, CW; Frequency: 450 MHz;Duty Cycle: 1:1

Medium parameters used: f = 450 MHz; g = 0.938 S/m; ¢, = 55.308; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1605; ConvF(7.34, 7.34, 7.34); Calibrated: 2014-01-31;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2014-03-26

Phantom: ELI v4.0; Type: QDOVAO01BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

450Mhz SAR verification/450MHz Verification/Area Scan (61x171x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.524 W/kg

450Mhz SAR verification/450MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 23.77 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.784 W/kg

SAR(1 g) = 0.497 W/kg; SAR(10 g) = 0.331 W/kg
Maximum value of SAR (measured) = 0.530 W/kg

-4.17

-8.35

-12.52

-16.70

-20.87

0 dB = 0.524 W/kg = -2.81 dBW/kg
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HCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

B Verification Data (450 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.2
Test Date: Jan. 06, 2015

DUT: Dipole 450 MHz D450V2; Type: D450V2; Serial: D450V2 - SN: 1007

Communication System: UID 0, CW; Frequency: 450 MHz;Duty Cycle: 1:1

Medium parameters used: f = 450 MHz; 0 = 0.895 S/m; ¢, = 45.124; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1798; ConvF(7.61, 7.61, 7.61); Calibrated: 2014-08-25;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2014-02-27

Phantom: ELI v4.0; Type: QDOVAQ001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

450Mhz SAR validation/450MHz Validation/Area Scan (61x171x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.506 W/kg

450Mhz SAR validation/450MHz Validation/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 24.17 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.690 W/kg

SAR(1 g) = 0.473 W/kg; SAR(10 g) = 0.326 W/kg
Maximum value of SAR (measured) = 0.506 W/kg

-4.58
-9.156
-13.73

-18.30

-22.88

0 dB = 0.506 W/kg = -2.96 dBW/kg
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HCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

B Verification Data (450 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.2
Test Date: Jan. 06, 2015

DUT: Dipole 450 MHz D450V2; Type: D450V2; Serial: D450V2 - SN: 1007

Communication System: UID 0, CW; Frequency: 450 MHz;Duty Cycle: 1:1

Medium parameters used: f = 450 MHz; 0 = 0.952 S/m; ¢, = 54.652; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY4 Configuration:

Probe: ET3DV6 - SN1798; ConvF(7.97, 7.97, 7.97); Calibrated: 2014-08-25;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2014-02-27

Phantom: ELI v4.0; Type: QDOVAQ001BB; Serial: TP:xxxx

; SEMCAD X Version 14.6.10 (7331)

450Mhz SAR verification/450MHz Verification/Area Scan (61x171x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.509 W/kg

450Mhz SAR verification/450MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 23.35 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.765 W/kg

SAR(1 g) = 0.481 W/kg; SAR(10 g) = 0.317 W/kg
Maximum value of SAR (measured) = 0.514 W/kg

-4.42
-8.84
-13.27

-17.69

-22.11

0 dB = 0.509 W/kg = -2.93 dBW/kg
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Muiltilsteral Agreement for the recognition of calibration certificates

This calitrtion coriifical documents (he laceabilly i naticnal standargs, which realize the pirysical units of measutements (50)
The measussmants and the uncertamties with confdance probabiity ane ghen on the lallwang pages ard are part of the cenificstn.

Al calibratises have been conductad in he clossd labormony faciity snvitonment temperature (22 & 37°C and humidity < Tok

Calitention Equipment used (MATE cxitical lor calbmtion)

Primary Standarits o Cal Date {Certrficatn Ho. ) | Scheduled Calration
Power mebar E44108 GE4120934T4 Dd-Apr-13 (Mo 21T-01733) Ape1d

Fower sensor E44124 MY 41458087 (d-Apr-13 [Ho. 17-01733) 14

Reference 3 dB Altanuator SN 55054 (3c) | O4-Apr-13 (Wo. 21701737 Apt-14

Reference 20 o Anenuaice | SN S527T [20x) d-Ape-13 {No. 217-01735) Apr14

Reterence 30 4B Alenuator SN 55129 (300} (4-Apr-13 (Mo 217-01738} Api-14

Refenoncn Probe ESI0V2 Sn: 3013 30-Dec-13 (Mo, E53-3013_Deci3) Dec-14

DAE4 SN BED 13-Dwc-13 (No. DAE4-660_Doci3) Dee-14

Secondary Sundmds L8] Chack Dale (in house) Seheduled Chack

RF g HP BE4BC US3B42LH 00 #-Aug-8 (in howse check Ape-13) In heoiese check: Apr-16
Hetwork Anatyznr HP 8751 | LISI7I90588 18-0c1-01 [in howse chach Oc1-13) In house check: Oct-14

Funchion

Issued: January 31, 2014
Thum calibration cenificats shall not be meproduced except in full withoul writtan approvad of the labora
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FCC ID: K44431501 IssueDate: Jan. 09, 2015

Calibration Laboratory of

; § Schwaiterischer Halibrierdienst

Schmid & Partner ¢ Service sulsse d'étalonnage
Engineering AG g Servisio svizeno di taraturs

Zeughauastrasse 43, 8004 Turich, Switzeriand Swiss Calibration Service

Acefmdited by ihe Swees Accroditasion Service |SAS) Acereditation No.: SCS 108

The Swisa Accroditation Service ks one of the signatories to the EA

Multiiateral Agr 1 for the recog of calibration cortificates

Glossary:

T5L lissue simulating liguid

NORMx.y.z sansitivity in fres space

ConvF sansitivity In TSL / NORMx.y.z

DcP diode compression paint

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

ABCD modulation depandent linearization paramsters

Potarization ¢ p redation around probe axis

Polarization % 4 rotation around an axis that is in the plane normal o probe axis (at measurement canter),

Le, & =0 i noemal o proba axis
Connecior Angle information used in DASY system to align probe sensor X to the robot coondinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "IEEE Recommended Praclice for Defermining the Peak Spalial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

bY IEC 62200-1, “Procedure fo moasure the Specific Absorption Rate (SAR) for hand-held devices used in close
praximity to the ear (frequency range of 300 MHz to 3 GHz|", Febwuary 2005

Methods Applied and Interpretation of Parameters:

«  NORM:y,z Assessed for E-field polarization 8§ = 0 (f = 300 MHz in TEM-cell. { > 1800 MHz: R22 wgr'-l'aguidﬂ}.
MORMx,y.z are only inlermediate values, Le., the uncertainties of NORMx.y. 2 does not affect the E™-field
uncertainty inside TSL (see below ConvF).

«  NORM(Txy.z = NORMzx y.2z * frequency_response (see Frequency Response Char). This limearization is
implemented in DASY4 software versions laler than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ComvF,

s DCPxyz DCP are numercal linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does nat depend on frequency nor media.

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

e Axyr Bayr Ceyr Dz VRxy.z A B, G, Dare numerical inearization parameters assessed based on
the data of power sweep for specilic modulation signal. The parameters do not depend on frequency nov
media, Vi is the maximum calibration range sxpressed in RMS voltage across the diode.

«  ConvF and Boundary Effect Paramelers: Assessed in flatl phantom using E-field (or Temperature Transfer
Standard for | < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for { > 800 MHz. The same setups are used for assessment of the parameters applied far
boundary compensalion {alpha, depih) of which typical uncertainty values are given. These parameters are
used in DASYS software fo improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
o NORMx, ).z * ComvF whereby Lhe uncertainty corresponds 1o that given for ConvF. A frequency dependent
ComnvF s used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

«  Sphencal isotropy (20 deviation from isotropy): in @ field of low gradients realized using a flal phantom
exposed by a patch antanna

s Sensor Offsef: The sensor olfsel comesponds (o the offsel of virual measurement center from the probe tip
{on probe axis). No tolerance required.

»  Connecior Angle: The angle is assessed using the information gained by determining the NORM:x (no
uncertainty required),
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Basic Calibration Parameters

| Sonsor X Sensor Y Sansor Z Une (k=2)
{ Nom (pvivimy ) | 1.49 176 7.49 101 %
[ DCP (mv)* | 971 7.1 98,1

Modulation Calibration Parameters

uio Communication Sysiem Name A B c 5] VR Unc"
| dB | dBVV 48 | o | (ed) |
o oW % | oo | oo 10 | 000 | 1761 | #35%
¥ | 00 | 00 1.0 186 6
z2| oo | 00 10 | 1834

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 o a coverage
probability of approximately 95%.

* The uncerninties ol MormilY 7 do not afect the E*-fuld uncertainty imside TSL {see Pages 5 and &)
¥ phumarical knearation parameber; uncertainty nol recuied
© Uncartainty s delermingd waing e max, deviation from linear response apphing rectanguiar distribution and is expressed for (he squane of it

fisld value
Cerificale No: ET3-1605_Jan14/2 Paga 4 of 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Head Tissue Simulating Media

= Relative Conductivity | : Dopth ™ Unet.

f (MHz) Pormittivity {Sim) ComwFX | ConvFY | ConvFZ | Alpha {mm) (k=2]
150 523 0.76 B.22 B.22 B.22 0.10 1.35 £13.3%
300 453 0.B7 8.08 B.06 8.06 0.23 240 +13.3 %
450 43.5 087 7.34 7.34 7.4 0.26 2.82 +133%
750 41.9 0.89 6.88 B.88 6.88 0.31 3.00 +12.0% |
835 415 0.80 6.57 . 6.57 6,57 0.33 3.00 +12.0 %

900 415 087 6,37 6.37 8.37 | 0.31 3.00 +120%
1450 405 1.20 5.69 5.64 5.69 0.44 2.69 +12.0 %
1750 40.1 1.37 543 543 5.43 0.78 213 +12.0% |
1900 40.0 1.40 __520 520 5.20 (.80 2.05 +12.0% |
1950 40.0 1.40 5.05 5.05 5.05 0.80 218 £12.0%

2300 30.5 1.67 4.83 4.83 4.83 0.8D 1.92 £12.0%
2450 39.2 1.80 4 55 4.55 4.55 0.80 1.72 +120%

© Frequency validity of £ 100 Mz only apgbes for DASY a4 and higher (ses Page ). eise il is reatcled io & 50 Miz. The uncenainty is the ASS
of i Caome® uncenainly al calibrabon frequency and tha uncertainty for the indicated frequency band

¥ At froquencies below 3 GHz, the validily of Gssue parsmatess (e mhd o} can be relazed 1o £ 10% if bgud compensation formula i apphed 10
mamsured SAR valses. A frsquencies above 3 GHz, the validity of tssus parameters (& ond o} (s restriched o £ 5%. The urcarpnty is the RSS of
the ConvF uncestainty for indicatod targol tisue pammebans:

S Alpha/Dopth ane determined during calibrasan. SPEAG waranis thal the ramainirg deviason due bo the boundiry affect after com 1]
nlwarys bess than & 1% for inequancies below 3 GHz and below £ 2% for frequoncies betwean 3-6 GHz al any dstance langer than half the probe 1
hamsies fnom the boundary.
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Body Tissue Simulating Media

x —
f (MHz) © Plﬂn:ﬂul_:_}i;:jr‘ GD::';;:;IW[ ConvF X | ConvF ¥ | ConvFZ | Alpha® nfn':n“-.‘; :,'Iffz'j ol
150 619 0.80 7.44 744 744 0.15 135 | #13.3%
300 58.2 092 7.57 757 757 0.18 203 | £133%
450 56.7 0.94 7.34 734 | 734 0.18 219 | +133%

750 55.5 0.96 6.45 BAS 6.45 0.27 296 | £120% |

B35 55.2 087 B.35 B.35 6.35 0.33 300 | £12.0%
1750 53.4 1.49 4.81 481 | 481 0.80 258 | +120%
1900 53.3 1.52 4.57 4.57 4.57 0.80 230 | +120%
2450 52.7 195 sg7 | 397 | 3e7 | os7 | 104 | 2120%

% Frequency waldity of £ 100 MHz only apples for DASY v4.4 and higher [see Page 21, st it s restricied 1o & 50 M-z The uncenainty |s the RSS5
&l the Comv$ uncorisnty 8l cabbration frequency and the uncerainty for the indicaled frequancy band
'Alhmbehw3.l3H.r_I.honmﬂyulmm‘mmylﬂtmu]mnbﬂlﬂlmmtl“ﬂMmm‘wmmﬂ_ﬂmﬂm
mepsumed SAR values, Al frequencies above 3 GHz, the validity of tssue paramelers (& and o) i resticied 10 = 5% The uncerisirdy is the R5S of
the ComvF uncestainty for indicaled laegol lsue paramolsn

" AlphaTepth are detsrmined during calibration SPEAG warranis that the remaining deviation due 1o the boundary effect sfler compensation =
amwm;m=11;1nikmruubuluszﬂ.r_|r-:|ugmemwrrmnc-ﬁmwﬁﬁﬁmltnnyu-lmmulwgerlhanhaﬂrmmm
thireptas from ihe bBoundary,
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

15 — j

1.4- |
= 13 |
£
&
| 124
E =
g 114
ﬁ 10 I' - .
% '1' " b B
2 094
E 1
g os
o
&
L og

0.6+

T S S S I e B e B B s

] 500 1000 1500 2000 2500 000
t [MHz]
8 *
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM f=1800 MHz,R22
L] ’ ] [ ] L] L] L]
Tot § Y I Tal x ¥

| - - . BN = oo T R M. = o S R,
:.-Hﬁ,‘;‘_i‘__.q.-tv— — B -

Emor [dB)

Aol 1
L= ) JL X ] L

i Tanl 3 (T Tk 255 (7 Mtz

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARnead)

(TEM cell , f = 900 MHz)
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nol cofmpansateg compensated
Uncartainty of Linearity Assessmaent: £ 0.6% (k=2)
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Conversion Factor Assessment

f= B35 MHz, WGLS RS (H_conv) = 1800 MHz WGLE R22 (H_comF)
1 Ni
ae =
L i
f1 % '.I - i
. l y
Y 7
3 ' 5|
1M [
m
T I
|
}
LY
0% I
“l;: 3 = r:;"'l L an IU o L1 1u. 1 Jlfh = = L] &
L] i 1] iy L A

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

40 -08 06 04 -02 00 O02 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 Paramaeters .
Sansor Arrangemenl Triangular
Connectar Angle () 128
Mechanical Surface Detection Mode ena'l:lle:i.

| Oplical Surface Detection Mode disabled
Prabe Overall Length 337 mm |
Probe Body Diameter 1 D.m_m
Tip Length | 10 mm |
Tip Diameter &8 mm
Probe Tip to Sensor X Calibration Posnt 2}? mim

"Probe Tip to Sensor Y Calibration Point | 2.7 mm
Probe Tip to Sensor Z Calibration Point | 2.7 mm

i Recommended Measurement Distance from Surface 4 mm
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Casbration Equipment wsed [MATE critical for calibration)

Thes calibration cariificate documents iha raceability 1o national standards, which renlize the physical units of measuremants (51)
The measusements ond the Encaranties with confidente probibiity e ghven on the fotiowing pages and are part of the cerificats

A colibrations have been conduciad in e cosed laboratory Taciity: ervitonment tempansture (22 + 3J°C and humidity < 70%.

Primary Standards o Cal Date (Cenificate o ) Sehedubed Calbration
Power mejer E44108 GB4 1203874 M-EEJ-HM.?T?-D‘H“} =15
Pownr sansor E44124 MY 41406067 03-Apr-14 (Mo 217-01011) hpr-15
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Secondary Siandasdy v} Check Date [in houss) Scheduied Check
| FIF gonerator HP BEAEC US642001 700 A-Aug-08 (in house check Apr-13) In house checkc Apr-16
Matwork Analyper HP BTS3E USIT2a0565 18-Dci-01 [in houwse chack Oo-13) In house check: Oct-14
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Agproved by
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Calibration Laboratory of Ay Sehwoizartscher Kalibrierdienst
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Engineering AG 7 & Servizio svizzers di tartura
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Accrodind by the Swis Accrediabon Service (SAS) Accreditation Mot SCS 108
The Swiss Accroditation Service is ane of the signatories to the EA
Multilateral Agreemarnt for the recognitien of calibration cerificates
Glossary:
TSL tissue simulating liquid
NORMiy.z sensitivity in free space
ConvF sensitivity in TSL { NORMz.y,z
DCcP diode compression point
CF crast factor (1/duty_cycle) of the RF signal
A B CD modulation dependent linearization parameters
Polarization ¢ @ rotation around probe axis
Polarization % B rotation around an axis that is in the plane normal o probe axis (at measurement center),
l.e., B = 0is normal to probe axs
Conneclor Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommendad Practice for Delarmining the Peak Spatial-Averaged Specific
Absarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurament
Techniques”, June 2013

by |EGC 62209-1, "Procedurs to measure the Spedific Absorplion 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:

*  NORMzy.z Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-cell, { > 1800 MHz: R22 waveguide).
NORMz,y.z are only intermediate values, i.e,, the uncarainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see balow ConvF).

«  NORM{fx.y,z = NORMsx,y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 soffware versions |ater than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

« DCPxy.z: DCP are numerical linearization paramaters assessed based on the data of power sweep with CW
signal {no uncerainty required). DCP does nol depend on frequency nof modia.

+ PAR: PAR is the Peak to Average Ralio thal is nof calibrated but determined based en the signal
characteristics

s Axy.z Bry.z Cxy.z Dxyz VR 2 A B, C, D are numerical inearization parameters assessed based on
the data of power sweep for specific modutation signal. The paramelers do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS vollage across the dicde.

s ConvF and Boundary Effect Parameters; Assessed in flal phanlom using E-field (or Temperature Trarnsfer
Standard for | < BO0 MHz) and inside waveguide using analytical field distributions based on power
measurements for { = 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software lo improve probe accuracy close 1o (he boundary. The sensifivily in TSL cormesponds
to NORMx.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY varsion 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz

« Spherical isctropy (3D deviation from isotropy): in a fiald of low gradients realized using a flat phantom
axposed by a patch antenna.

» Sansor Offset, The sensor offset corresponds 1o the offset of vinual measurement center from the probe tip
{on probe axis). Mo iolerance required,

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

uncartainty required).
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ETIDVE - SM.17948 Algust 25, 2014

Probe ET3DV6

SN:1798

Manufactured:  August 14, 2003
Calibrated: August 25, 2014

Calibrated for DASY/EASY Systems

(Mate: non-compatible with DASY2 syslem!)
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FCC ID: K44431501 IssueDate: Jan. 09, 2015

ET3DVE- SN:1T88 August 25, 2014

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798

Basic Calibration Parameters

T Sensor X Sensor Y Sensar Z Une [k=2) _
Norm (uvi{vim)’)" 1.98 1.78 203 | 2101 %
DCF {mv)" | 101.2 046 100.0

Modulation Calibration Parameters

ui Communication System Mame A B c D VR Unc:
d8 | dBvuV dB my [le=2}
o oW A 0.0 o0 | 10 000 | 2390 | £35%
- ¥ |00 00 | 10 | 2608
| Z 0.0 00 | 10 | 230.0 =

The reported uncerainty of measurement is slated 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 urcerimnties of MormUY.Z do not alfec the E7-feld uncertairgy inside TEL (see Pages 5 and 6)
" Buireaiacal inaprizaton paramater: uncemndy Hol fegured.
U Uncertainty i determined wsing the max. deviation brom Sness response apphying nectangular dusribulion and is expressod fof the souars of the

fiedd v
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ET30VE- SM:1798 Auiguest 25, 2014

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ™ Unet.
f{MHz)® | Parmittivity" {Sim} " ConvEX | ConvF ¥ | ConvFZ | Alpha® |  (mm) k=2) |
150 52.3 0.76 THE 864 | 015 | 140 | :160%
300 53 | osr 826 | 826 | 826 | 020 | 220 | 2134% |
L.iﬁﬂ 435 | 087 7.61 761 | 761 | 028 | 278 | +134% |

£ Eraquancy validiy above 300 Mz of + 100 MHz only appbos for DASY v & and highes (sea Page 7). elsa 1 is restricted 1o + 50 MHE. The
unceranty & 1he RSS of the ConvF uncertainty al calibragion freguency and the uncartainty for the indicated frequency band, Frequency vakdily
Besere 300 MEHz i3 £ 10, 29, 40, 50 mnd 70 MiHe for ConvF eessasmants i 30, 64, 128, 150 and Z20 MHz respectivly, Abowe 5 GHr frequency
volidity can bo extended io + 110 MHr

¥ i) freguancis below 3 GHz, the valddy of tissos parameters (¢ and o) can be relaxced 1o & 10% If ligusd compensation formula s applied 1o
messured SAR values. Al requencies above 3 GHe, ihe validity of fissun parameters jo and =) is restricted S £ 5%. The uncenainty & the RSS of
thes ComdF uncérldsnty kor indicatod target Bssue parameleds.

5 AiphaDepth ame delemined during calbration. SPEAG warmnta thal the remamning deviation due io the baundary affect afer compensation is
abwarys less than & 1% for [requencies balgw 3 GHz and below 2 2% for requancies betwoen 3-8 GHr at any distance lasger than hall the: probe i
dinmeter from fhe Doundary
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ET3DVE- SN 1788 August 25, 2014

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798

Calibration Parameter Determined in Body Tissue Simulating Media

i . Relative | Conductivity | 2 Depth ® I.Pﬂ.:I.

[MHz) Parmittivity (8/m) | ComvFX | ConvFY | ConwFZ | Alpha [mm) [k=2}
150 61.8 0.80 | 8.20 B.20 B.20 0.12 1.50 £133 %
300 58.2 D.82 B.08 I B.08 8.08 0.16 | 1.84 %134 %
450 | 56.7 0,94 | 7.97 T.a7 T.ar 018 | 235 +134 %

© Eraquency validity abeve 300 MHz of £ 100 MHz only applies for DASY w4 4 and higher (see Page 3), else it is msincied o 2 50 MHz. The
uncortainty is the FESS of the ConvF uncerisinty at calibration frequency and the uncarainty for the indcaled frequency band. Frequency validity
Bl 300 MHZ i £ 10, 25. 40, 50 and 70 MHZ for ConvF assessmants at 30, 64, 128, 150 and 220 MMz respectively. Above 5 GHz freguency
wabdity can be extended to £ 110 MHz.

¥ Al frequencies betow 3 GHz, the validity of tssue pansmatons (e and o) can be relaced to £ 10% If Bquid compansalion fommula is appled o
massured SAR vahses, A frequencsss Bbove 3 GHz, the validity of tissue paramalemn (e and o} s restricled 10 = 5%. The uncestainty o fhe RES of
fhe ConvF inky for indicatod tanget lissus paramatens

‘h:me'DuMmm thring ;Tfmbun SPEAG warans Thal the memaining ceviaton dut @ e boundary effec after compensaton s
akways bess than & 1% for frequencies balow 3 Gz and below = 7% for fequancies botween 3-6 GHE a1 any distance targes than half the prote bp
dEamaler from ihe boundary

Coedificats Mo: ET3-1786_Aug 14 Page & of 11

Report No HCT CO., LTD.
P ’ 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 81 of 95

HCT-A-1410-F006-2 TEL: +82 31 6456300 FAX: +82 31 645 6401



HCT OO

FCC ID: K44431501 IssueDate: Jan. 09, 2015

ET30VE- SMN:1798 Adsgusl 25, 2014

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

1.5 RS S - -

1.4-F

Frequency response (normalized)
L. ]

0.9

0a-f | i
07

0.6

10 O TS S B T L

0 500 1000 1500 2000 2500 2000
f [MHz]
o *
TE'*?! =
Uncertainty of Froquency Response of E-field: £ 6.3% (k=2)
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ETIDVE— Sh:1T88 Augusl 25, 2014

Receiving Pattern (¢), 3 = 0°

=600 MHz TEM f=1800 MHz,R22
- . - [ ] L] L]
Tot W ¥ - ¥ . -
g
5 e LB o S o Pobims g g BT eelagen
ud
¥ — — e - ‘ e ———
i Rl [7]
1 -
Uncertainty of fAxial Isotropy Assessmant: £ 0.5% (k=2)
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ETI0VE- 51754
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Dynamic Range f(SARpead)
(TEM cell , foua= 1900 MHz)

August 25, 2014
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: K44431501 IssueDate: Jan. 09, 2015

ET30VE- SN: 1754 Ausgust 25, 2014

Conversion Factor Assessment

[ = 300 MHz, WGLS Flal Phantom 4.4 = 450 MHz WGLS Flat Phartom 4.4
a8
%
s L1
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Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
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Uncertainty of Spherical Isolropy Assessment: + 2.6% (k=2)
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ETIOVE- SM:1708 August 25, 2014

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798

Other Probe Parameters

[ Sensor Arrangement Triangular

i_(:nnnm -1231

| Mechanical Surface Detection Mode o o enablaﬁ_
Optical Surface Detection Mode disabled
Probe Overall Langth ) ~ 337 mm |
“Probe Body Dameter 10 mm
Tip Length 10 mm |
Tip Diarmater 6.8 mm
Probe Tip 1o Sensor X Calibration Point 2.7 mm |
Probe Tip to Sensor ¥ Calibration Point 2.7 mm |
Prabe Tip to Sensor Z Calibration Paint 2.‘-|T Tm4
Recommended Measurerment Distance from Surface amm |
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FCC ID:

K44431501 IssueDate: Jan. 09, 2015
Calibration Laboratory of g  Schwelzerischer Kalibriardienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG € Sarvirio svizmaro di seratues
Zeughausstrasse 43, 8004 Turich, Switzerland s Swiss Calibration Sorvice

Accradited by tha Swiss Accraditation Service (SAS)
The Swiss Accreditation Service is one of the signatories o the EA
Multiinteral Agr t for the recognition of callbration certificates

HCT (Dymstec)

Cliant

Accreditation No.: SCS 108

Ceriificate No: D450V2-1007_Aug14

CALIBRATION CERTIFICATE

This calbration cenilicate documants the traceabliity fo national siandards., which reallzs the physical units

Calibration Equipment used (MATE crilical for calibration)

Ohjact D450V2 - SN:1007
Calibration procedure(s) QA CAL-15.vB

Calibration procedure for dipole validation kits below 700 MHz
Calibration date: August 19, 2014

of measurements (5]

This maasuremanis and tha uncariainties with confidence probability ame ghven on the ioliowing pages and pre poart af iha carificain

All calibrations have boon conduciad in the cosed labarmiony tacility: emdonmant lermparaiem (22 = J3)°C and humidity < 70°%

l This calitealion cenificaie shall nal be mproduced extept in hull withou! written apperoval of the laboratony

Primary Standards (] ] Cal Date (Certicals Mo Scheduled Calibration

P moler E44188 GBL 1293674 03-Ape-14 (MNa. 217401811) Apr-15

Prwer senane E44124 | MY 41 4G808T O3-Ape-14 (Mo, 217-01811) Apr-15

Reforance 3 dB Attonlnbor . SN: 35054 (3c) 03-Ape-14 (No. 217-D01815) Apr-15

Folerence 20 dB Aftemsathor | 5M: 55058 (20k) 03-Ape-14 (Mo 217-01918) Ape-15

Typa-MN mismatch combination SN: 50472 / DB3A2T 03-Ape-14 (No. 217-D1921) Ape-15

Redoranca Proba ETIDVE SM: 1507 30-Dec-13 (Mo, ET3-1507_Dec13) Dac-14

DAE4 M- 654 A0-Jun-14 (No, DAE4-654_un1i4) Jur-15

Secondary Siandirs 10 # Check Data (n howsa) ‘;_"i'd:l'fch-llnd Chack

AF generalor HF BE4AC LS36420I01 700 04-Aug-20 (in house check Apr-13) In house check: Apr18

Nedwork Analyrer HP B753E US37300585 54306 168-0ct-01 (in house check Col-13) In house checlk: Oct-14
Harna Function Signalura

Catbraled by Jaton Kastrali Labombory Technician

Approved by: Katja Pokovic Techmical Managar

Issued: August 18, 2014

Certificate No: D450V2-1007_Aug14
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FCC ID: K44431501 IssueDate: Jan. 09, 2015
Calibration Laboratory of S, §  Schweizerischer Kalibrierdienat
Schmid & Partner M ¢ Service suisse d'étalonnage
Engineering AG Te———7 Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland f’:rr":’l—\-"“l\'x\ S Swiss Calibration Service
Accreditod by the Swiss Accreditation Senvice (SAS) Accreditation Mo.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreamant for the recognition of calibration certiflicales

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

+ Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cedificate 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 Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty reguired.

= 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.
SAR normalized: SAR as measurad, 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 disinbution corresponds to a coverage
probability of approximately 95%.
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FCC ID: K44431501 IssueDate: Jan. 09, 2015
Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Flat Phantom V4.4 Shell thickness: § = 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperalure Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 435 0.B7 mho/m
Measured Head TSL parameters (22.0 =0.2)"C 44426% 0.89 mho/m « 6 %
Head T5L temperature change during test =05"°C e raam
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 1.24 Wikg
SAR for nominal Head TSL parameters nommalized 1o 1W 4,89 Whkg = 18.1 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL conditicn
SAR measured 250 mW ingput power 0.820 Wikg
SAR for nominal Head TSL parameters nomalized fo 1W 3.24 Wikg = 17.5 % (k=2)

Body TSL parameters
The lollowing parameters and calculations wane applied,
Temperature Permittivity Conductivity
MNominal Body TSL parameters 20°%C 56.7 0.94 mho/m
Measured Body TSL parameters (22.0 =0.2) "C 56.8 =6 % 0.96 mho/m = 6 %
Body TSL temperature change during test <05%*C e —
SAR result with Body TSL
SAR averaged over T em’ (1 g) of Body TSL Condition
SAA measured 250 mW input powaer 1.23 Wikg

SAR for nominal Body TSL parameaters

normalized o 1W

4,84 Wikg = 18.1 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL condition
SAA measured 250 mW input power 0812 Wikg
SAH for nominal Body TSL paramoters normalized o 1W 3.20 Wikg = 17.6 % (k=2)
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FCC ID: K44431501 IssueDate: Jan. 09, 2015

Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedanca, transformed to feed point 5280-87j0
Raturm Loss -21.1dB

Antenna Parameters with Body TSL

Impedance, transformead to fsed point 5140-83j0

Return Loss -20.7 dB

General Antenna Parameters and Design

| Electrical Delay (onea dirsation) | 1.356 ns J

Aftar [ong term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured

The dipole is mads of standard semirigid coaxial cable. The center conductor of the feading line is directly connacted 1o the
second arm of the dipole. The antenna is therefore shor-circuited for DC-signals. On soma of the dipoles, small end caps
are added to the dipole amms in order 1o improve matching when lcaded according to the position as explained in the
“Measurement Conditions® paragraph. The SAR data are not affected by this change. The cverall dipole length is siill
according to the Standard

Mo excessive force must be applied to the dipole arms, becausa they might bend or the soldered connections near (he
feadpaint may ba damaged.

Additional EUT Data

Manutaciured by SPEAG
Manufactured on July 01, 2002
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DASY5 Validation Report for Head TSL

Date: 19.08.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V2; Serial: D450V2 - SN: 1007

Communication System; UID 0 - CW; Frequency: 450 MHz

Medium paramelers used: = 450 MHz; o = 0.89 $/m; & = 44.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETECYANSI Co3.19-201 1)

DASYS52 Configuration:
« Probe: ETIDVG - SNI150T; ConvF(6.65, 6.65, 6.65); Calibrated: 30.12.2013;
= Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated: 30.06.2014
» Phantom: Flat Phantom 4.4 ; Type: Flat Phantom 4.4; Serial: 1002

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

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

Refercnce Value = 39.92 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.85 Wikg

SAR(] g) = 1.24 Wikg; SAR(10 g) = 0.820 Wike

Maximum value of SAR (measured) = 1.33 Wikg

-
|__r
l r.a0
-amn
L
-850
R
0dB = 1.33 W/ke = 1.24 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 19.08.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V 2; Serial: D450V 2 - SN:1007

Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parumeters used: f = 450 MHz; o = 0,96 5/m; g, = 36.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
+ Probe: ET3DV6 - SN1507; ConvF(7.1, 7.1, 7.1); Calibrated:; 30.12.2013;
+ Sensor-Surface: 4mm {Mechanical Surface Detection)
+ Electronics; DAE4 Sn634; Calibrated: 30,06.2014
« Phantom: Flat Phantom 4.4 ; Type: Flat Phantom 4.4; Serial: 1002

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

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

Reference Value = 37.42 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 1.92 Wikg

SAR(I g) = 1.23 W/kg: SAR(10 g) = 0.812 W/kg

Maximum value of SAR (measured) = 1.31 Wike

i
-1l
ET
A0
500
n.o8
10.68 i
0dB = 1.31 Wike=1.17 dBW/kg
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