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1. Attestation of Test Result of Device Under Test

Attestation of SAR test result

Applicant Name: JVC KENWOOD CORPORATION
FCC ID: K44475501

Model: TK-D340-K, TK-D340-M, TK-D340U-K
EUT Type UHF DIGITAL TRANSCEIVER
Application Type: Certification

The Highest Reported SAR (W/Kg)

Tx. Frequency \ Equipment Reported 1g SAR (W/kg)

Band

Head Body-Worn
0,
UHF(FCC) 450 - 512 TNF 2.96 5.09 50/"5;;‘“3’
Date(s) of Tests: 11. 04, 2015 ~ 11. 06, 2015
R N HCT CO., LTD.
eport No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 4 of 65
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with IEEE 1528-2005 & IEEE Standard
1528-2013 and the following published KDB procedures.

- FCC KDB Publication 447498 D01 General SAR Guidance v06
- FCC KDB Publication 941225 D01 3G SAR Procedures v03r01

- FCC KDB Publication 643646 D01 SAR Test for PTT Radios v01r03

- FCC KDB Publication 865664 D01 SAR measurement 100 MHz to 6 GHz v01r04
- FCC KDB Publication 865664 D02 RF Exposure Reporting v01r02

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 5 of 65
HCT-A-1511-F003-1 TEL: +82 31 645 6300 FAX: +82 31 645 6401
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3. Output Power Specifications.

3.1 Nominal and Maximum 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 D01v06

3.1.1 Maximum Output Power

Maximum 4.2

450MHz
Nominal 4

3.1.2 Output Average Conducted Power

Frequency Channel Power(dBm)
450.05 1 36.06
465.5 2 36.04
TK-D340-K 481.05 3 36.05
496.5 4 36.08
511.95 5 35.94

For FCC Band:
Per KDB 447498 D01 v06 Page 9 section g), the number of channels required to be tested is as follows.

Fhigh: 512 MHz

Fc¢ =481 MHz

FLow= 450 MHz

N ¢ = Round {[100(f high — f iow) / f]*> X (fe/ 100)>?} = Round {[100(512-450) / 481]°* X (481 /100)*%} = 5
Therefore, for the frequency band from 450 MHz to 512MHz, 5 channels are required for testing.

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 6 of 65
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4.Manufacturer’s Accessory List

Part No. Description lAccessory Type\ Accessory
KRA-42M UHF Stubby Antenna (440-490MHz) 1
KRA-42M2 UHF Stubby Antenna (470-520MHz) 2
KRA-23M UHF Low Profile Helical Antenna (440-490MHz) 3
KRA-23M2 UHF Low Profile Helical Antenna (470-520MHz) Antenna 4
KRA-27M UHF Whip Antenna(440-490MHz) 5
KRA-27M2 UHF Whip Antenna (470-520MHz) 6
KNB-45L Li-ion Battery Pack 2000 mAh 1
KNB-69L Li-ion Battery Pack 2450 mAh 2
KNB-29N Ni-MH Battery Pack 1500 mAh " Battery 3
KNB-53N Ni-MH Battery Pack 1400 mAh 4
KBH-10 Belt Clip 1

Body-worn

KWR-1 Water Resistance Bag 2
KMC-21 Compact Speaker Microphone 1
KMC-45D Speaker Microphone 2
KEP-2 2.5mm Earphone kit for KMC-45 3
KHS-10-BH Heavy-duty headset 4
KHS-10-OH Heavy-duty headset 5
KHS-7 Single Muff Headset 6
KHS-7A Single Muff Headset w/in-line PTT 7
KHS-8BL/BE 2-Wire Palm Mic w/ Earphone 8
KHS-9BL/BE 3-Wire Lapel Mic w/ Earphone 9
KHS-22 Behind-the-head Headset w/PTT 10
KHS-23 2-Wire Palm Mic . 1
KHS-25 D-Ring Ear Headset Audio Accessory 12
KHS-26 Ear bund In-line PTT Headset 13
KHS-27 D-Ring In-line PTT Headset 14
KHS-31 C-Ring Headset 15
KHS-1 Headset with PTT/VOX 16
KHS-8NC 2-Wire Palm Mic w/ Earphone, NC 17
KHS-21 Headset 18
KHS-29F Headset 19
EMC-11 Clip Microphone with Earphone 20
KHS-35F Headset 21
EMC-12 Clip Microphone with Earphone 22

* Note: Battery Dimensions

‘ KNB-45L KNB-69L KNB-29N KNB-53N
Capacity(mAh) 2000 2450 1500 1400
Width(mm) 54 54 54 54
Depth(mm) 17.7 21.8 17.7 17.7
Height(mm) 114.7 114.7 114.7 114.7

Note: For Face-held configuration, the highest capacity battery was selected as the default battery.(KNB-69L)
For Body-worn configuration, the thinnest standard battery was selected as the default battery.(KNB-45L)
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Radio Face Test(Face held)

Battery 1 Battery 2

Ant.1 Ant.2 Ant.3 Ant.4 Ant.5 Ant.6 ‘ Ant. 1 ‘ Ant.2 Ant.3 Ant.4 Ant.5 Ant.6

Battery 3 ‘ Battery 4
Ant.1 Ant.2 Ant.3 Ant.4 Ant.5 Ant.6 ‘ Ant. 1 ‘ Ant.2 Ant.3 Ant.4 Ant.5 Ant.6

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Radio Body Test(Body-Waorn)

Audio Accessory

10 11 12 13

Battery

Yes | No No | No | No | No | No | No | No [ No [ No [ No [ No | No | No | No | No [ No | No | No | No | No

Yes | No No [ No [ No | No | No [ No | No | No [ No [ No | No | No [ No | No | No | No | No | No | No | No

1
2
3 Yes | No | No | No | No | No [ No | No | No | No | No [ No | No | No [ No | No | No | No | No | No | No | No
4

Yes | No No [ No [ No | No | No [ No | No | No [ No [ No | No | No [ No | No | No | No | No | No | No | No

Manufacture’s disclosed accessory listing information provided by Kenwood corporation.

*Note :Audio Accessory KMC-21 was chosen for the testing body worn radio configuration. Audio Accessory KMC-45D,
KEP-2, KHS-10-BH. KHS-10-OH, KHS-7, KHS-7A, KHS-8BL/BE, KHS-9BL/BE, KHS-22,KHS-23, KHS-25, KHS-26,
KHS-27, KHS-31, KHS-1, KHS-8NC, KHS-21, KHS-29F, EMC-11, KHS-35F and EMC-12 are excluded per KDB 643646
D01 v01r03 page 10 1) .
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5. INTRODUCTION

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

The safety limits used for the environmental evaluation measurements are based on the criteria published by
the American National Standards Institute (ANSI) for localized specific absorption rate (SAR) in IEEE/ANSI
C95.1-2005 Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz to 300 GHz. 1992 by the Institute of Electrical and Electronics Engineers, Inc.,
Ne York, New York 10017. The measurement procedure described in IEEE/ANSI C95.3-1992 Recommended
Practice for the Measurement of Potentially Hazardous Electromagnetic Fields - RF and Microwave is used
for guidance in measuring SAR due to the RF radiation exposure from the Equipment Under Test (EUT).
These criteria for SAR evaluation are similar to those recommended by the National Council on Radiation
Protection and Measurements (NCRP) in Biological Effects and Exposure Criteria for Radio frequency
Electromagnetic Fields,” NCRP Report No. 86 NCRP, 1986, Bethesda, MD 20814. SAR is a measure of the
rate of energy absorption due to exposure to an RF transmitting source. SAR values have been related to
threshold levels for potential biological hazards.

SAR Definition

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

SAR—d(dU)— d (dU)
S dt \dm/ dt pdv

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

Where:
o = conductivity of the tissue-simulant material (S/m)
£ = mass density of the tissue-simulant material (kg/m’)
E = Total RMS electric field strength (V/m)

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

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

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and remote
control, is used to drive the robot motors. The PC with Windows XP or Windows 7 is working with SAR
Measurement system DASY4 & DASY5, A/D interface card, monitor, mouse, and keyboard. The Staubli
Robot is connected to the cell controller to allow software manipulation of the robot. A data acquisition
electronic (DAE) circuit performs the signal amplification, signal multiplexing, AD-conversion, offset
measurements, mechanical surface detection, collision detection, etc. is connected to the Electro-optical
coupler (EOC). The EOC performs the conversion from the optical into digital electric signal of the DAE and
transfers data to the PC plug-in card.

B WL WA W O M N W N N N

llllllllll °

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

The DAE consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel and
gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic unit.
Transmission to the PC-card is accomplished through an optical downlink for data and status information and
an optical uplink for commands and clock lines. The mechanical probe mounting device includes two different
sensor systems for frontal and sidewise probe contacts. They are also used for mechanical surface detection
and probe collision detection. The robot uses its own controller with a built in VME-bus computer. The system
is described in detail in.
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6.2 DASY E-FIELD PROBE SYSTEM

General Isotropic SAR Probe

ET3DV6

Probe type

ES3DV3

EX3DV4*

Appearance

Construction

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

Calibration

IEEE 1528-2013, IEC 62209-1, IEC 62209-2, KDB 865664

10 MHz to 2.3 GHz
Linearity: £ 0.2 dB
(30 MHz to 2.3 GHz)

Frequency

10 MHz to 4 GHz
Linearity: £ 0.2 dB
(30 MHz to 4 GHz)

10 MHz to 6 GHz
Linearity: £ 0.2 dB
(30 MHz to 6 GHz)

+0.2dBin TSL
(rotation around probe axis)
+0.4dBin TSL
(rotation normal to probe axis)

Directivity

+0.2dBin TSL
(rotation around probe axis)
+0.3dBin TSL
(rotation normal to probe axis)

+0.3dBin TSL
(rotation around probe axis)
+0.5dBin TSL
(rotation normal to probe axis)

5 pW/g to > 100 mW/g; Linearity:

Dynamic Range

5 pW/g to > 100 mW/g; Linearity:

10 yWi/g to > 100 mW/g;

Tip diameter: 6.8 mm
(Body: 12 mm)
Distance from probe tip to
dipole centers: 2.7 mm

Dimensions

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

+0.2dB +0.2dB Linearity: £ 0.2 dB
Overall length: 337 mm Overall length: 337 mm Overall length: 337 mm
(Tip: 16 mm) (Tip: 20 mm) (Tip: 20 mm)

Tip diameter: 2.5 mm
(Body: 12 mm)
Distance from probe tip to
dipole centers: 1.0 mm

General dosimetry up to 2.3 GHz
Dosimetry in strong gradient

General dosimetry up to 4 GHz
Dosimetry in strong gradient

General dosimetry up to 6 GHz
Dosimetry in strong gradient

Application fields fields fields
Compliance tests of mobile Compliance tests of mobile Compliance tests of mobile
phones phones phones

The SAR measurements were conducted with the dosimetric probe ET3DV6, ES3DV3 and EX3DV4(depending on the
frequency), designed in the classical triangular configuration and optimized for dosimetric evaluation. The probe is
constructed using the thick film technique; with printed resistive lines on ceramic substrates. The probe is equipped
with an optical multitier line ending at the front of the probe tip. It is connected to the EOC box on the robot arm and
provides an automatic detection of the phantom surface. Half of the fibers are connected to a pulsed infrared
transmitter, the other half to a synchronized receiver. As the probe approaches the surface, the reflection from the
surface produces a coupling from the transmitting to the receiving fibers. This reflection increases first during the
approach, reaches a maximum and then decreases. If the probe is flatly touching the surface, the coupling is zero.
The distance of the coupling maximum to the surface is independent of the surface reflectivity and largely independent
of the surface to probe angle. The DASY 4 & 5 software reads the reflection during a software approach and looks for
the maximum using a 2nd order fitting. The approach is stopped at reaching the maximum.

* Note : For this model, EX3DV4 SAR probe was used.
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6.3 ELI4 Phantom

Phantom for compliance testing of handheld and body-mounted wireless devices in the frequency range of 30 MHz to 6
GHz. ELI 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.

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)

ELI4 Phantom

6.4 Device Holder for Transmitters

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

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

the hand is omitted during the tests.

Device Holder
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/7. SAR MEASUREMENT PROCEDURE

The evaluation was performed with the following procedure:

1. The SAR distribution at the exposed side of the head or body was measured at a distance no more than
5.0 mm from the inner surface of the shell. The area covered the entire dimension of the DUT’s head and
body area and the horizontal grid resolution was depending on the FCC KDB 865664 D01v02 table 4-1 &
IEEE 1528-2013.

2. Based on step, the area of the maximum absorption was determined by sophisticated interpolations
routines implemented in DASY software. When an Area Scan has measured all reachable point. DASY
system computes the field maximal found in the scanned are, within a range of the maximum. SAR at this
fixed point was measured and used as a reference value.

3. Around this point, a volume was assessed according to the measurement resolution and volume size
requirements of FCC KDB 865664 D01v02 table 4-1 and IEEE 1528-2013. On the basis of this data set,
the spatial peak SAR value was evaluated with the following procedure (reference from the DASY
manual.)

a. The data at the surface were extrapolated, since the center of the dipoles is no more than 2.7 mm away
from the tip of the probe (it is different from the probe type) and the distance between the surface and the
lowest measuring point is 1.2 mm. The extrapolation was based on a least square algorithm. A polynomial
of the fourth order was calculated through the points in z-axes. This polynomial was then used to evaluate
the points between the surface and the probe tip.

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

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

4. The SAR reference value, at the same location as step 2, was re-measured after the zoom scan. If the
value changed by more than 5 %, the SAR evaluation and drift measurements were repeated.
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Area scan and zoom scan resolution setting follow KDB 865664 D01v01r04 quoted below.

<3GHz >3 GHz
MaX|mur_n distance from closest measurement point 541 mm 1. 54n(2)£0.5 mm
(geometric center of probe sensors) to phantom surface z
Maximum probe angle from probe axis to phantom surface 30°41° 90°41°

normal at the measurement location

Maximum area scan Spatial resolution: Axarea AYarea

<2 GHz: £15 mm
2-3 GHz: <12 mm

3-4 GHz: <12 mm
4-6 GHz: <10 mm

\When the x or y dimension of the test device, in the
measurement plane orientation, is smaller than the above, the
measurement resolution must be < the corresponding x or y
dimension of the test device with at least one measurement

point on the test device.

Maximum zoom scan Spatial resolution: Ax,oom, AYzoom

<2 GHz: <8mm
2-3 GHz: <5mm*

3-4 GHz: <5 mm*
4-6 GHz: <4 mm*

3-4 GHz: <4 mm
uniform grid: Az,oom(n) <5mm 4-5 GHz: <3 mm
5-6 GHz: <2 mm
Maximum zoom scan «

Spatial resolution AZz00m(1): between 1 3-4 GHz: <3 mm
normal to phantom two Points closest to <4 mm 4-5 GHz: <2.5 mm
surface graded phantom surface 5-6 GHz: <2 mm

grid
AZ,00m(N>1): between <15 Mgy (1)
subsequent Points i zoom
3-4 GHz: >28 mm
Minimum zoom scan volume  [x,y, z >30 mm 4-5 GHz: >25 mm

5-6 GHz: >22 mm

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

2011 for details.

* When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures of KDB
447498 is < 1.4 W/kg, < 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.
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8. DESCRIPTION OF TEST POSITION
8.1 EAR REFERENCE POINT

Figure 6-2 shows the front, back and side views of the SAM phantom. The
center-of-mouth reference point is labeled “M”, the left ear reference point (ERP) is
marked “LE”, and the right ERP is marked “RE.” Each ERP is on the B-M
(back-mouth) line located 15 mm behind the entrance-to-ear-canal (EEC) point, as
shown in Figure 6-1. The Reference Plane is defined as passing through the two ear
reference point and point M. The line N-F (Neck-Front), also called the Reference
Pivoting Line, is not perpendicular to the reference plane (See Figure 5-1), Line B-M
is perpendicular to the N-F line. Both N-F and B-M lines are marked on the external
phantom shell to facilitate handset positioning.

= ®ar reference point
« antrance 1o ear canal !

8.2 HEAD POSITION Close-up Side view of ERP
Two imaginary lines on the handset were established: the vertical centerline and the horizontal line. The
device under test was placed in a normal operating position with the acoustic output located along the
“vertical centerline” on the front of the device aligned to the “ear reference point’(see Figure 6-3). The
acoustic output was than located at the same level as the center of the ear reference point. The device under
test was positioned so that the “vertical centerline” was bisecting the front surface of the handset at its top and
bottom edges, positioning the “ear reference point” on the outer surface of the both the left and right head
phantoms on the ear reference point.

RE
Figure 6-2
Front, back and side views of SAM Twin Phantom
vertical vertical
center line center line

horizental
line

harizontal / L \

line A

acoustic

B bottom of
output

bottom of handact
/ handset

Figure 6-3. Handset vertical and horizontal reference lines
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8.3 Body Holster/Belt Clip Configurations

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

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

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

Since this EUT does not supply any body worn accessory to the end user a distance of 0 cm from the EUT
back surface to the liquid interface is configured for the generic test.

"See the Test SET-UP Photo"

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

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

8.4 Body-Worn Accessory Configurations

Body-worm operating configurations are tested with the belt-dips and holsters
attached to the device and positioned against a flat phantom in a normal use
configuration (see Figure 6-4). Per FCC KDB Publication 648474 DO04v01r03 %

‘,'a -
Body-worm accessory exposure is typically related to voice mode operations when Mg
handsets are carried in body-worm accessories. The body-worm accessory t .
procedures in FCC KDB Publication 447498 D0O1v06 should be used to test for .

body-worm accessory SAR compliance, without a headset connected to it. This
enables the test results for such configuration to be compatible with that required for
hotspot mode when the body-worm accessory test separation distance is greater
than or equal to that required for hotspot mode, when applicable. When the reported
SAR for a body- worm accessory, measured without a headset connected to the
handset, is > 1.2 W/kg, the highest reported SAR configuration for that wireless mode
and frequency band should be repeated for that body- worm accessory with a
headset attached to the handset.

Figure 6-4
Sample Body-Worn Diagram

Accessories for Body-worm operation configurations are divided into two categories: those that do not contain
metallic components and those that do contain metallic components. When multiple accessories that do not
contain metallic components are supplied with the device, the device is tested with only the accessory that
dictates the closest spacing to the body. Then multiple accessories that contain metallic components are
tested with the device with each accessory. If multiple accessories share an identical metallic component (i.e.
the same metallic belt-dip used with different holsters with no other metallic components) only the accessory
that dictates the closest spacing to the body is tested.
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Body-worm accessories may not always be supplied or available as options for some devices intended to be
authorized for body-worm use. In this case, a test configuration with a separation distance between the back
of the device and the flat phantom is used. Test position spacing was documented.

Transmitters that are designed to operate in front of a person's face, as in push-to-talk configurations, are
tested for SAR compliance with the front of the device positioned to face the flat phantom in head fluid. For
devices that are carried next to the body such as a shoulder, waist or chest-worm transmitters. SAR
compliance is tested with the accessories, including headsets and microphones, attached to the device and
positioned against a flat phantom in a normal use configuration.
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9. ANSI/ IEEE C95.1 - 2005 RF EXPOSURE LIMITS

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

Table 8.1 Safety Limits for Partial Body Exposure
NOTES:

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

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

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

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no
knowledge or control of their exposure. The general population/uncontrolled exposure limits are applicable to
situations in which the general public may be exposed or in which persons who are exposed as a
conseqguence of their employment may not be mad fully aware of the potential for exposure or cannot exercise
control over their exposure. Members of the general public would come under this category when exposure is
not employment-related; for example, in the case of a wireless transmitter that exposes persons in its vicinity.

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). In general,
occupational/controlled exposure limits are applicable to situations in which persons are exposed as a
consequence of their employment, who have been made fully aware of the potential for exposure and can
exercise control over their exposure. This exposure category is also applicable when the exposure is of a
transient nature due to incidental passage through a location where the exposure levels may be higher than
the general population/uncontrolled limits, but the exposed person is fully aware of the potential for exposure
and can exercise control over his or her exposure by leaving the area or by some other appropriate means.
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10. SYSTEM VERIFICATION

10.1 Tissue Verification

The Head /body simulating material is calibrated by HCT using the DAKS 3.5 to determine the conductivity
and permittivit

Table for Head Tissue Verification

Date of Tissue Tissue

Tests

11/04/2015

Temp

20.6

Type

450H

Fre Measured Measured Target Target
(Mqu.) Conductivity | Dielectric | Conductivity | Dielectric | % dev o
o (S/m) Constant, € o (S/m) Constant, €
450 0.873 43.39 0.87 44.1 +0.34 -0.25
500 0.91 41.91 0.87 43.5 +4.12 -3.08
512 0.918 41.61 0.875 43.18 +4.91 -3.64

Table for Body Tissue Verification

. . Measured Measured Target Target
Date of Tissue Tissue Freq. - . . . . :
Tests Tem Type (MH2) Conductivity | Dielectric | Conductivity | Dielectric % dev €
> o o (S/m) Constant, € o (S/m) Constant, €
450 0.943 55.86 0.94 56.7 +0.32 -1.48
11/06/2015 20.4 450B 500 0.985 54.06 0.944 56.51 +4.34 -4.34
512 0.99 53.67 0.945 56.46 +4.76 -4.94
Report No HCT CO., LTD.
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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)

System Verification Results

1 W Target 1w _
SAR1gq S Normalized Deviation L[I(?]It
(]

(SPEAG) SAR1g SARig
[’Cl  [°C] [Wikg]  [Wikg]  [Wikg] [%] [%]

Amb. Liquid
g Temp. Temp.

Probe Dipole

SN) (SN aul

450 | 11/04/2015 | 3968 Head 20.8 20.6 4.74 0.494 4.94 +4.22 | £10
1007
450 | 11/06/2015 | 3968 Body 20.6 20.4 4.69 0.453 4.53 -341 | +10

10.3 System Verification Procedure

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

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

- Cabling the system, using the Verification kit equipments.

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

- Dipole Antenna was placed below the Flat phantom.

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

- The results are normalized to 1 W input power.

NOTE;
SAR Verification was performed according to the FCC KDB 865664 D0O1v01r04.
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11. SAR TEST DATA SUMMARY

11.1 Measurement Results (Face-held SAR)

Adjusted
Frequency Power (dBm) Power Reported
Separation SAR(mWI/g)

Mode Drift ~ Battery | Antenna SAR
Tune- Conducted Distance No.
Measured50% Duty (mW/g)

Up Limit  Power

450.05| 1 36.23 36.06 | -0.05 |KNB-69L|KRA-42M| 25mm 4.12 2.06 2.17
4965 | 4 36.23 36.08 -0.1 |KNB-69L|KRA-42M2| 25mm 2.9 1.45 1.54
450.05| 1 36.23 36.06 -0.33 |KNB-69L|KRA-23M | 25mm 4.96 2.48 2.78
4965 | 4 36.23 36.08 -0.07 |KNB-69L KRA-23M2| 25mm 3.77 1.86 1.98
450.05| 1 | FM | 36.23 36.06 | -0.28 |KNB-69L|KRA-27M| 25mm 3.33 1.67 1.85
4965 | 4 36.23 36.08 | -0.23 |KNB-69L|KRA-27M2| 25mm 5.42 271 2.96 1
4965 | 4 36.23 36.08 -0.18 |KNB-45L KRA-27M2| 25mm 5.24 2.62 2.83
496.5 | 4 36.23 36.08 -0.02 |KNB-29NKRA-27M2[ 25mm 5.42 2.71 2.82
4965 | 4 36.23 36.08 | -0.17 |KNB-53N|KRA-27M2| 25mm 4.89 2.46 2.63
ANSI/ IEEE C95.1 - 2005- Safety Limit Head

Spatial Peak 8 W/kg (mW/g)

controlled Exposure/ Occupational Averaged over 1 gram
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11.2 Measurement Results (Body-worn Belt clip SAR)

Frequency Power (dBm)  Power Adjusted SAR(mW/g) Reported
Mode | Tune- Conducted Drift Battery Antenna SYA\R Pt
MHz  Ch. Measured | 50% Duty \[o}

Up Limit Power (dB) (mW/g)
450.05 | 1 36.23 | 36.06 |-0.22 |KNB-45L| KRA-42M 7.25 3.63 3.97 2
4655 | 2 36.23 | 36.04 |-0.34|KNB-45L| KRA-42M 4.75 2.38 2.68 -
481.05 | 3 36.23 | 36.05 |-0.24 |KNB-45L| KRA-42M 2.38 119 131 -
4965 | 4 36.23 | 36.08 |-0.05|KNB-45L| KRA-42M2 4.66 2.33 2.44 -
450.05 | 1 36.23 | 36.06 |-0.09 |KNB-45L| KRA-23M 5.93 2.97 3.15 -
481.05 | 3 36.23 | 36.05 |-0.38|KNB-45L| KRA-23M2 7.93 3.97 4.51 3
4965 | 4 36.23 | 36.08 |[-0.25|KNB-45L| KRA-23M2 6.82 3.41 3.74 -
511.95 | 5 | FM | 36.23 | 35.94 |-0.33|KNB-45L| KRA-23M2 7.39 3.70 4.26 4

450.05 | 1 36.23 | 36.06 |-0.09 |KNB-45L| KRA-27M 5.64 2.82 2.99
481.05 | 3 36.23 | 36.05 |[-0.31|KNB-45L| KRA-27M2 8.72 4.36 4.88 5
4965 | 4 36.23 | 36.08 |-0.36|KNB-45L| KRA-27M2 8.06 4.03 4.53 6
511.95 | 5 36.23 | 35.94 |-0.31 |KNB-45L| KRA-27M2 8.86 4.43 .09 7
511.95 | 5 36.23 | 35.94 |-0.49 |KNB-69L| KRA-27M2 7.96 3.98 4.76 8
511.95 | 5 36.23 | 35.94 |[-0.39 |KNB-29N| KRA-27M2 8.67 4.34 5.07 9
511.95 | 5 36.23 | 35.94 |-0.46 |[KNB-53N| KRA-27M2 8.37 4.19 4.97 10

ANSI/ IEEE C95.1 — 2005— Safety Limit Body
Spatial Peak 8 W/kg (mw/g)
controlled Exposure/ Occupational Averaged over 1 gram
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11.3 SAR Test Notes

General Notes:

1.

6.

The test data reported are the worst-case SAR values according to test procedures specified in IEEE
1528-2013, FCC KDB Procedure.

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

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

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

SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
447498 DO1vO06..

Test signal call mode is Manual test cord.

General PTT SAR Notes:

1.
2.

3.

Measurement was reduced per KDB 643646 D01 v01r03

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 D01v03

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 (36.23dBm) and the measured
conducted power. The resultant value is then multiplied by 0.5 to give the SAR value at 50% duty
cycle.

When the SAR for all antennas tested using the default battery is < 3.5 W/kg , 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 , 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, test additional batteries
using the antenna and channel configuration that resulted in the highest SAR.

When the SAR of an antenna tested on the highest output power channel using the default battery is
> 4.0 W/ikg and < 6.0 W/kg, 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.

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 isf/are >4.0 W/kg and < 6.0 W/Kkg, 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.

PTT Head SAR Notes:

1.

2.

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

For Face-held configuration, the highest capacity battery was selected as the default
battery.(KNB-69L)

PTT Body SAR Notes:

1. The Body-worn SAR evaluation was performed with the Balt-clip body-worn accessory attached to
the DUT and touching the outer surface of the planar phantom.
2. For Body-worn configuration, the thinnest standard battery was selected as the default
battery.(KNB-45L)
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12. MEASUREMENT UNCERTAINTY

1. Measurement System
Probe Calibration 6.65 N 1 1 6.65 o
Axial Isotropy 4.70 R 1.73 | 0.7 1.90 0
Hemispherical Isotropy 9.60 R 1.73| 0.7 3.88 0
Boundary Effects 1.00 R 1.73 1 0.58 S8
Linearity 4.70 R 1.73 1 2.71 o
System Detection Limits 1.00 R 1.73 1 0.58 S8
Readout Electronics 0.30 N 1.00 1 0.30 ©
Response Time 0.8 R 1.73 1 0.46 o
Integration Time 2.6 R 1.73 1 1.50 o
RF Ambient Conditions 3.00 R 1.73 1 1.73 ©
Probe Positioner 0.40 R 1.73 1 0.23 o
Probe Positioning 2.90 R 1.73 1 1.67 ©
Max SAR Eval 1.00 R 1.73 1 0.58 R
2.Test Sample Related
Device Positioning 2.25 N 1.00 1 2.25 9
Device Holder 3.60 N 1.00 1 3.60 oo
Power Drift 5.00 R 1.73 1 2.89 o
3.Phantom and Setup
Phantom Uncertainty 4.00 R 1.73 1 2.31 ©
Liquid Conductivity(target) 5.00 R 1.73 | 0.64 1.85 ©
Liquid Conductivity(meas.) 2.70 N 1 0.64 1.73 ©
Liquid Permitivity(target) 5.00 R 1.73 | 0.6 1.73 ©
Liquid Permitivity(meas.) 1.90 N 1 0.6 1.14 ©
Combind Standard Uncertainty 11.05
Coverage Factor for 95 % k=2
Expanded STD Uncertainty 22.10
Report No. 74, Seoicheon-ro 578 beon-gil, Majang-:feTcarmc,?éh;t:TEéi, Gyeonggi-do, 17383. Rep. of KOREA 24 of 65

HCT-A-1511-F003-1 TEL: +82 31 645 6300 FAX: +82 31 645 6401



HCT

HECT OEN, LT

FCC ID:

K44475501

IssueDate:

11. 18, 2015

13. SAR TEST EQUIPMENT

Manufacturer Type / Model 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
SPEAG ELI4 Phantom - N/A N/A N/A

HP SAR System Control PC - N/A N/A N/A
Staubli Robot RX60 FO1/5D1CA1/A/01 | N/A N/A N/A

Staubli Robot Controller FO1/5D1CA1/C/01 | N/A N/A N/A
SPEAG Light Alignment Sensor SE UKS 030 AA N/A N/A N/A

Staubli Teach Pendant (Joystick) D211421 N/A N/A N/A
SPEAG DAE3 466 02/24/2015 Annual 02/24/2016
SPEAG E-Field Probe EX3DV4 3968 06/18/2015 Annual 06/18/2016
SPEAG Dipole D450V2 1007 07/20/2015 Annual 07/20/2016
Agilent Power Meter E4419B MY41291386 10/21/2015 Annual 10/21/2016
Agilent Power Sensor 8481A MY41090675 10/21/2015 Annual 10/21/2016
HP AMPLIFIER 8447F 01/13/2015 Annual 01/13/2016
SPEAG DAKS 3.5 1038 05/26/2015 Annual 05/26/2016
HP Dirextional Bridge 86205A 10/27/2015 Annual 10/27/2016
HP Signal Generator N5182A MY4770230 05/13/2015 Annual 05/13/2016
Agilent MXA Signal Analyzer N9020A MY50510407 03/23/2015 Annual 03/23/2016
HP Network Analyzer 8753ES JP39240221 03/23/2015 Annual 03/23/2016

NOTE:

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

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the ANSI/
IEEE C95.1- 2005.

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.

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the FCC and
Industry Canada. These measurements were taken to simulate the RF effects of RF exposure under
worst-case conditions. Precise laboratory measures were taken to assure repeatability of the tests. The
results and statements relate only to the item(s) tested.
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Attachment 1.— SAR Test Plots
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FCC ID: K44475501 IssueDate: 11. 18, 2015
Test Laboratory: HCT CO., LTD

EUT Type: UHF DIGITAL TRANSCEIVER

Liquid Temperature: 20.6C

Test Date: 11/04/2015

Plot No.: 1

DUT: TK-D340-K; Type: bar

Communication System: UID 0, 450MHz FCC 2 (0); Frequency: 496.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 496.5 MHz; o = 0.905 S/m; €, = 42.077; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3968; ConvF(10.61, 10.61, 10.61); Calibrated: 2015-06-18;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2015-02-24

Phantom: ELI

Measurement SW: DASY52, Version 52.8 (8);

TK-D340-K/Head front 4ch KNB-69L_KRA-27(M2)/Area Scan (61x161x1):

Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 6.45 W/kg

TK-D340-K/Head front 4ch KNB-69L_KRA-27(M2)/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 85.99 V/m; Power Drift = -0.23 dB

Peak SAR (extrapolated) = 7.11 W/kg

SAR(1 g) = 5.42 W/kg; SAR(10 g) = 4.04 W/kg

Maximum value of SAR (measured) = 6.36 W/kg

Wikg
6.363

b.305

4.247

3.188

2.130

1.072
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FCC ID: K44475501 IssueDate: 11. 18, 2015
Test Laboratory: HCT CO., LTD

EUT Type: UHF DIGITAL TRANSCEIVER

Liquid Temperature: 20.4C

Test Date: 11/06/2015

Plot No.: 2

DUT: TK-D340-K; Type: bar

Communication System: UID 0, 450MHz FCC 2 (0); Frequency: 450.05 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 450.05 MHz; o = 0.943 S/m; €, = 55.854; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3968; ConvF(10.86, 10.86, 10.86); Calibrated: 2015-06-18;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2015-02-24

Phantom: ELI

Measurement SW: DASY52, Version 52.8 (8);

TK-D340-K/Body Rear 1ch KNB-45L_KRA-42(M)/Area Scan (61x161x1):

Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 8.63 W/kg

TK-D340-K/Body Rear 1ch KNB-45L_KRA-42(M)/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 90.08 V/m; Power Drift = -0.22 dB

Peak SAR (extrapolated) = 10.5 W/kg

SAR(1 g) = 7.25 W/kg; SAR(10 g) = 5.1 W/kg

Maximum value of SAR (measured) = 8.88 W/kg

Wikg
8.880

7.310

h.740

4,170

2.600

1.030
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FCC ID: K44475501 IssueDate: 11. 18, 2015
Test Laboratory: HCT CO., LTD

EUT Type: UHF DIGITAL TRANSCEIVER

Liquid Temperature: 20.4C

Test Date: 11/06/2015

Plot No.: 3

DUT: TK-D340-K; Type: bar

Communication System: UID 0, 450MHz FCC 2 (0); Frequency: 481.05 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 481.05 MHz; o = 0.976 S/m; €, = 54.263; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3968; ConvF(10.86, 10.86, 10.86); Calibrated: 2015-06-18;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2015-02-24

Phantom: ELI

Measurement SW: DASY52, Version 52.8 (8);

TK-D340-K/Body Rear 3ch KNB-45L_KRA-23(M2)/Area Scan (61x161x1):

Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 9.49 W/kg

TK-D340-K/Body Rear 3ch KNB-45L_KRA-23(M2)/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 97.46 V/m; Power Drift = -0.38 dB

Peak SAR (extrapolated) = 11.3 W/kg

SAR(1 g) = 7.93 W/kg; SAR(10 g) = 5.67 W/kg

Maximum value of SAR (measured) = 9.58 W/kg

Wikg
9.585

7.910

6.234

4,501

2.884

1.208
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FCC ID: K44475501 IssueDate: 11. 18, 2015
Test Laboratory: HCT CO., LTD

EUT Type: UHF DIGITAL TRANSCEIVER

Liquid Temperature: 20.4C

Test Date: 11/06/2015

Plot No.: 4

DUT: TK-D340-K; Type: bar

Communication System: UID 0, 450MHz FCC 2 (0); Frequency: 511.95 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 511.95 MHz; o = 0.989 S/m; €, = 53.674; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3968; ConvF(10.86, 10.86, 10.86); Calibrated: 2015-06-18;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2015-02-24

Phantom: ELI

Measurement SW: DASY52, Version 52.8 (8);

TK-D340-K/Body Rear 5ch KNB-45L_KRA-23(M2)/Area Scan (61x161x1):

Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 8.94 W/kg

TK-D340-K/Body Rear 5ch KNB-45L_KRA-23(M2)/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 93.27 V/m; Power Drift = -0.33 dB

Peak SAR (extrapolated) = 10.6 W/kg

SAR(1 g) = 7.39 W/kg; SAR(10 g) = 5.24 W/kg

Maximum value of SAR (measured) = 8.97 W/kg

Wikg
8.973

.39

h.B08

4.226

2.643

1.061
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FCC ID: K44475501 IssueDate: 11. 18, 2015
Test Laboratory: HCT CO., LTD

EUT Type: UHF DIGITAL TRANSCEIVER

Liquid Temperature: 20.4C

Test Date: 11/06/2015

Plot No.: 5

DUT: TK-D340-K; Type: bar

Communication System: UID 0, 450MHz FCC 2 (0); Frequency: 481.05 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 481.05 MHz; o = 0.976 S/m; €, = 54.263; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3968; ConvF(10.86, 10.86, 10.86); Calibrated: 2015-06-18;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2015-02-24

Phantom: ELI

Measurement SW: DASY52, Version 52.8 (8);

TK-D340-K/Body Rear 3ch KNB-45L_KRA-27(M2)/Area Scan (61x161x1):

Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 10.6 W/kg

TK-D340-K/Body Rear 3ch KNB-45L_KRA-27(M2)/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 103.1 V/m; Power Drift = -0.31 dB

Peak SAR (extrapolated) = 12.3 W/kg

SAR(1 g) = 8.72 W/kg; SAR(10 g) = 6.27 W/kg

Maximum value of SAR (measured) = 10.5 W/kg

Wikg
10.486

8.682

b.B78

h.074

3.270

1.466
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FCC ID: K44475501 IssueDate: 11. 18, 2015
Test Laboratory: HCT CO., LTD

EUT Type: UHF DIGITAL TRANSCEIVER

Liquid Temperature: 20.4C

Test Date: 11/06/2015

Plot No.: 6

DUT: TK-D340-K; Type: bar

Communication System: UID 0, 450MHz FCC 2 (0); Frequency: 496.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 496.5 MHz; 0 = 0.982 S/m; €, = 54.169; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3968; ConvF(10.86, 10.86, 10.86); Calibrated: 2015-06-18;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2015-02-24

Phantom: ELI

Measurement SW: DASY52, Version 52.8 (8);

TK-D340-K/Body Rear 4ch KNB-45L_KRA-27(M2)/Area Scan (61x161x1):

Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 9.86 W/kg

TK-D340-K/Body Rear 4ch KNB-45L_KRA-27(M2)/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 93.61 V/m; Power Drift = -0.36 dB

Peak SAR (extrapolated) = 11.4 W/kg

SAR(1 g) = 8.06 W/kg; SAR(10 g) = 5.79 W/kg

Maximum value of SAR (measured) = 9.70 W/kg

Wikg
9.700

8.026

6.35h2

4,678

3.004

1.330
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FCC ID: K44475501 IssueDate: 11. 18, 2015
Test Laboratory: HCT CO., LTD

EUT Type: UHF DIGITAL TRANSCEIVER

Liquid Temperature: 20.4C

Test Date: 11/06/2015

Plot No.: 7

DUT: TK-D340-K; Type: bar

Communication System: UID 0, 450MHz FCC 2 (0); Frequency: 511.95 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 511.95 MHz; o = 0.989 S/m; €, = 53.674; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3968; ConvF(10.86, 10.86, 10.86); Calibrated: 2015-06-18;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2015-02-24

Phantom: ELI

Measurement SW: DASY52, Version 52.8 (8);

TK-D340-K/Body Rear 5ch KNB-45L_KRA-27(M2)/Area Scan (61x161x1):

Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 10.6 W/kg

TK-D340-K/Body Rear 5ch KNB-45L_KRA-27(M2)/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 104.1 V/m; Power Drift = -0.31 dB

Peak SAR (extrapolated) = 12.5 W/kg

SAR(1 g) = 8.86 W/kg; SAR(10 g) = 6.38 W/kg

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

Wikg
10.642

8.803

6.964

h.124

3.285

1.44%
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FCC ID: K44475501 IssueDate: 11. 18, 2015
Test Laboratory: HCT CO., LTD

EUT Type: UHF DIGITAL TRANSCEIVER

Liquid Temperature: 20.4C

Test Date: 11/06/2015

Plot No.: 8

DUT: TK-D340-K; Type: bar

Communication System: UID 0, 450MHz FCC 2 (0); Frequency: 511.95 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 511.95 MHz; o = 0.989 S/m; €, = 53.674; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3968; ConvF(10.86, 10.86, 10.86); Calibrated: 2015-06-18;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2015-02-24

Phantom: ELI

Measurement SW: DASY52, Version 52.8 (8);

TK-D340-K/Body Rear 5ch KNB-69L _KRA-27(M2)/Area Scan (61x161x1):

Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 9.90 W/kg

TK-D340-K/Body Rear 5ch KNB-69L_KRA-27(M2)/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 98.94 V/m; Power Drift = -0.49 dB

Peak SAR (extrapolated) = 11.2 W/kg

SAR(1 g) =7.96 W/kg; SAR(10 g) =5.75 W/kg

Maximum value of SAR (measured) = 9.58 W/kg

Wikg
9.584

7.927

6.269

4,612

2.9585

1.297
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FCC ID: K44475501 IssueDate: 11. 18, 2015
Test Laboratory: HCT CO., LTD

EUT Type: UHF DIGITAL TRANSCEIVER

Liquid Temperature: 20.4C

Test Date: 11/06/2015

Plot No.: 9

DUT: TK-D340-K; Type: bar

Communication System: UID 0, 450MHz FCC 2 (0); Frequency: 511.95 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 511.95 MHz; o = 0.989 S/m; €, = 53.674; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3968; ConvF(10.86, 10.86, 10.86); Calibrated: 2015-06-18;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2015-02-24

Phantom: ELI

Measurement SW: DASY52, Version 52.8 (8);

TK-D340-K/Body Rear 5ch KNB-29N_KRA-27(M2)/Area Scan (61x161x1):

Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 10.6 W/kg

TK-D340-K/Body Rear 5ch KNB-29N_KRA-27(M2)/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 97.07 V/m; Power Drift = -0.39 dB

Peak SAR (extrapolated) = 12.3 W/kg

SAR(1 g) = 8.67 W/kg; SAR(10 g) = 6.24 W/kg

Maximum value of SAR (measured) = 10.4 W/kg

Wikg
10.408

8.614

6.819

h.025

3.230

1.436

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 38 of 65
HCT-A-1511-F003-1 TEL: +82 31 645 6300 FAX: +82 31 645 6401

Report No.



HCT

HECT OEN, LT

FCC ID: K44475501 IssueDate: 11. 18, 2015
Test Laboratory: HCT CO., LTD

EUT Type: UHF DIGITAL TRANSCEIVER

Liquid Temperature: 20.4C

Test Date: 11/06/2015

Plot No.: 10

DUT: TK-D340-K; Type: bar

Communication System: UID 0, 450MHz FCC 2 (0); Frequency: 511.95 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 511.95 MHz; o = 0.989 S/m; €, = 53.674; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3968; ConvF(10.86, 10.86, 10.86); Calibrated: 2015-06-18;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2015-02-24

Phantom: ELI

Measurement SW: DASY52, Version 52.8 (8);

TK-D340-K/Body Rear 5ch KNB-53N_KRA-27(M2)/Area Scan (61x161x1):

Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 10.2 W/kg

TK-D340-K/Body Rear 5ch KNB-53N_KRA-27(M2)/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 100.6 V/m; Power Drift = -0.46 dB

Peak SAR (extrapolated) = 11.8 W/kg

SAR(1 g) = 8.37 W/kg; SAR(10 g) = 6.02 W/kg

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

Wikg
10.052

8.306

6.560

4.814

3.068

1.322
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Attachment 2. —-Dipole Verification Plots
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Verification Data (450 MHz Head)
Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.6
Test Date: 11. 04. 2015

DUT: Dipole 450 MHz D450V2; Type: D450V2

Communication System: UID 0, CW; Frequency: 450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 450 MHz; 0 = 0.873 S/m; ¢, = 43.392; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3968; ConvF(10.61, 10.61, 10.61); Calibrated: 2015-06-18;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2015-02-24

Phantom: ELI

Measurement SW: DASY52, Version 52.8 (8);

450Mhz SAR verification/450MHz Head Verification/Area Scan (61x201x1):

Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.611 W/kg

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

Reference Value = 26.79 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 0.745 W/kg

SAR(1 g) = 0.494 W/kg; SAR(10 g) = 0.335 W/kg

Maximum value of SAR (measured) = 0.624 W/kg

Wikg
0.624

0.512

0.400 i

0.288

0.176

0.064
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Verification Data (450 MHz Body)
Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.4
Test Date: 11. 06. 2015

DUT: Dipole 450 MHz D450V2; Type: D450V2

Communication System: UID 0, CW; Frequency: 450 MHz;Duty Cycle: 1:1
Medium parameters used: f =450 MHz; 6 = 0.943 S/m; ¢, = 55.858; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3968; ConvF(10.86, 10.86, 10.86); Calibrated: 2015-06-18;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2015-02-24

Phantom: ELI

Measurement SW: DASY52, Version 52.8 (8);

450Mhz SAR verification/450MHz Body Verification/Area Scan (61x201x1):

Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.574 W/kg

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

Reference Value = 24.94 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.677 W/kg

SAR(1 g) = 0.453 W/kg; SAR(10 g) = 0.307 W/kg

Maximum value of SAR (measured) = 0.569 W/kg

Wikg
0.569

0.468

0.366 e

0.265

0.164

0.062
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HECT OEN, LT

FCC ID: K44475501 IssueDate: 11. 18, 2015
Calibration Laboratory of A S Schwsizerischer Kalibrierdienst
Schmid & Partner % G Service suisse détalonnage

Engineering AG G s Servizio svizzero ¢ taratuea
Zoughausstrasse 43, 8004 Zurich, Switzerfand N Swiss Cafibration Service
AR
Accrecied by the Swiss Accreditasion Service (SAS) Azcroditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreemant for the recognition of calibration certificates
client  HCT (Dymstec) Cortificate No: EX3-3968_Jun15
CALIBRATION CERTIFICATE
Ctject EX3DV4 - SN:3968
|Cdmvmced\m's) QACAL—01V9,QACAL~12.\!9 QA CAL-14.v4, QA CAL-23.v5;
’Cantxaﬁurpmoedue for dosimetric E-field probes
Caltation date: June 18, 2015
This calibration cedtificale documeants the Yaceabilty 1o national standards, which réalize the physical units of messurements (Sh),
The s @nd the ur with coof peubsbiity are given on thi following pages and ave part of the certificate.
AR catibeations have been conductod o the cozed lab y focility. ernd amo x0 (22 £ 3)'C and humidiy « 70%.
| Calbration Equipment used (MATE comcal for coltbration)
[ -
Pamary Standards ) Ca! Dote (Cavtificate No | Schaduded Calbeation
Power meter £44198 GBA 1203874 O1.Age. 16 (Na. 217-02128) Mar-18
Power sensor E44124 MY4 1485087 01-Apx-15 (No. 2170212J Mar18
Reforance 3 98 Attenuator SN: S5054 (3c) 01-Ap-15{No_ 217-02129) Mar18
Refecence 20 dB Attanuator SN §5277 (20%) 01-Ape-15 (No. 217-02132) Mar. 18
Reference 30 dS Atenusior SN: 35129 {30b) 01-Apr-15 (No._ 217-02133) Mar 16
Refeconco Probe ES3DV2 SN: 3043 | 30-Dec-14 (No. ES3-3013_Deg14) Deoc-15
DAE4 SN 660 | 18-Jan-15 {No. DAEA-660 Jan15) Jar-16
Secondary Standards D Check Date (in house) Scheduled Check
RF generator HP 884380 USIH42U01700 4-Aug-99 (in house chock Apr-13) 10 house check: Ap-16
Network Anadyzer HP 87538 | US37390585 18-0ct-01 fin house chack Oct-14) in house check: Oct-15
Name ﬁnwon Signature
Caditrated by, Jotor Kastrati- - Laboratory. Technician )
|
Appeonad by K Pokovic: Technicol Manoges /m_
tssuad Jone 18, 2015
This calitestion cantificate shall not be repeoduced sxcapt in full without weton approval of the kaboratory.
Certificate No: EX3-3966_Jun15 Paga 1of 11
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HECT OEN, LT

FCC ID: K44475501 IssueDate: 11. 18, 2015

Calibration Laboratory of S8, S  Schweizerischer Kaiibriordi

Schmid & Partner " G Servics suisse détalonnage
Engineering AG % Sorvizio svizzero di taratura

Zeughausstrasso 43, 2004 Zurich, Switzerland T~ 4{.\»‘\ S guies Calibeation Servico

Accredited by thi Swiss Accraitaton Service (SAS) Accroditation No.: SCS 0108

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

Multilateral Agreamont for the racognition of calibration cectificates

Glossary:

TSL tissue simulating iquid

NORMX.y,z sensilivity in free space

ConvF sensitivity in TSL ! NORMx,y.z

DCP diode compression point

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

ABCD modulation dépendent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 8 3 rotation acound an axis that is in the plane normal to probe axis (at measurement center),

Le., 5 =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Praclice 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

Methods Applied and Interpretation of Parameters:
NORMx.y.z: Assessed for E-field polarization 8 = D {f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wa\negunde)
NORMx.y,z are only intermediate values, i.e., ths uncertainties of NORMx,y,z does not affect the E-field
uncerainty insikie TSL {see below ConvF),

= NORM(Nx.y.z = NORMzx.y,z * frequency_response (see Frequency Response Chart). This ineacization is
implemented in DASY4 software versions iater than 4.2. The uncertainty of the fraquancy response s included
in the stated uncertainty of CarivF.

«  DCPx,y.z: DCP are numerical lnearization parameters assessed based on the data of power sweep with CW
signal {no unceriainty required), DCP does not depend on frequency nor media,

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

o Axy.z Bry.z Cxyz: Dxyz VReyz A B, C, O are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signat. The parameters do not depend on frequency nor
media, VR is the maximum cafibration range expressed in RMS voltage across the diode,

» ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f <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 for
boundary compensation (alpha, depth) of which typical uncertainty vaiues are given. These parameters are
used in DASY4 software 10 improve probe accuracy Glose to the boundary, The sensitivity in TSL corresponds
to NORMy,y,z * Convl- whereby the uncertainty corresponds to that given for ConvF. A fraquency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

« Spherical isotropy (3D deviation from isolropy): in-a field of low gradients realized using a fiat phantom
expased by a patch antenna.

« Sensor Offsel. The sensor offset corresponds to tha offseét of virtual measurement center from the probe tip
{on probe axis). No lolerance required.

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

uncertainty required),
Contificate No: EX3-3968_JuntS Page 2of 11
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EX530V4 - SN:39ES June 18, 2015
Manufactured:  September 30, 2013
Calibrated: June 18, 2015

Calibrated for DASY/EASY Systems
(Note: nan-compatible with DASY2 system!)
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FCC ID: K44475501 IssueDate: 11. 18, 2015

EX3DV4- SN-356G8 June 18, 2015

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

Basic Calibration Parameters

Sensor X SensorY | SensorZ Unc (k=2) |
Norm (pV/vim) )" 0.26 0.35 \ 0.42 +101 %
DCP {mV)" | 103.1 _102.8 ; 96.8

Modulation Calibration Parameters

uiD | Communication System Name \ | A B8 | ¢ | B | W Unc® |

l dB | dBvipv a8 mv (k=2)
[0 | cw | x| 00 | 00 | 10 | 000 | 1303 | 330% |
- z| 00 | o0 | 10 | 23 | |

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

A Tra uncartalalios of NormX,Y,Z do not affect the £ -fietd uncertainty iInside TSL {see Pages 5 and 6).
* Numerical ineanzation parameten. uncenainty not regured
’ Uncertainty is determined usng tha max. devation from Snear response applying rectanguiar istibulion and is expressed for the: square of the

fetd value.
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Report No. . ~ HCTCO,LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 47 of 65

HCT-A-1511-F003-1 TEL: +82 31 645 6300 FAX: +82 31 645 6401



HECT OEN, LT

FCC ID: K44475501 IssueDate: 11. 18, 2015

EX3DV4- SN:3968 June 18, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative _ | Conductivity Depth® |  Unct.
T(MHz)® | Permittivity” (Stm)” ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)

150 52.3 0.76 13,08 13.09 13.09 | 000 100 | =133%
300 453 0.87 12.28 12,28 1228 | 0.10 120 | £133%
450 435 0.87 10.61 10.61 10.61 0.18 120 | +133%
750 419 0.89 9.92 992 9.92 0.18 157 | +120%
835 4.5 0,90 9.60 9.60 .60 0.21 1.64 | +120%
900 41.5 0.97 9.45 9.45 9.45 0.22 125 | £120%
1450 405 1.20 8.28 B.28 8.28 0.28 102" | £120% |
1750 40.1 1.37 823 8.23 8.23 0.31 0.80 | $120%
1800 400 1.40. 7.95 7.95 7.95 030 | 080 | +120%
1950 400 1.40 7.66 7.86 7.66 038 | 080 | :£120%
2300 39.5 1.67 7.51 7.51 7.51 037 | 080 | +120%
2450 382 1.80 7.21 7.21 7.21 036 | 080 | +120% |
2600 39.0 1.96 7.06 7.06 7.08 039 | 089 | £120%
3500 37.9 281 6.82 6.82 6.82 0.29 133 | 2131%
5200 36.0 468 5.26 5.26 5.26 0.30 180 | 2131%
5300 35.9 4.78 5.09 5.09 5.09 0.35 1.80 | #13.4%
5500 356 4.96 4.86 4.86 4.88 0.40 180 | +131%
5600 355 5.07 459 4.59 4.59 040 180 | £131%
5800 35.3 527 4.68 468 4.68 040 | 180 | +131%

© Fraqusncy velidity sbave 300 Nz of + 100 MHz only applies for DASY vd. 4 aed higher {see Page 2), @ unsm-awsomnm

uncartainty is he RSS of the CowF uncerainty at calibratico freq y.-and the L y for the tand. Fraquency valcty
befow 300 MHZ t5 = 10, 25, 40, ww;oummmnmarm 63,928, 'ISOmdetzmww!y Atove 5 GHz frequency

valdiy can be exdended to £ 110 MMz

* Al requencies below 3 GHz, the validity of fssue parametss (= and ) can ba refaed 1o ¢ 10% & iquid scompensalion foamula &5 appied 10

measured SAR values At froquancies abova 3 GHz, the validity of tssue paramesers {c and ¢} s restictod 10 £ 5%, The uncertanty & the RSS of

parameters.
d diring calby . SPEAG that e ng due to the boundary effec! after compansation 5
uwcyaloum.nz mmmwsc&maww:nwmmmMcmmmwmmmmwwmnp
damnetar from the boundary.

Certificate No: EX3-3968_Jun1s Page 5 of 11

HCT CO,, LTD.

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 48 of 65
HCT-A-1511-F003-1 TEL: +82 31 645 6300 FAX: +82 31 645 6401

Report No.



HECT OEN, LT

FCC ID: K44475501 IssueDate: 11. 18, 2015

EX3DV4- SN:3868 June 18, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

f{MHz) © p.::'ffm"’,' cmw l ComvF X | ConvFY | ConvFZ ‘T Alpha ® m)n m
150 619 0.80 12,40 12.40 12.40 0.00 1.00 | £133%
300 58.2 0.92 11.34 11.34 11.34 0.05 110 | +133%
450 56.7 0.94 10.86 10.86 10.86 0.12 120 | +133%
750 58.5 0.96 9,49 8.49 949 0.34 103 | +120%
836 55.2 0.97 9.55 9.55 9,55 0.50 080 | £120%
900 55.0 1.05 9:34 9.34 9.34 0.42 083 £12.0%
1750 534 1.49 7.87 7.87 7.87 0.42 0.80 £120%
1900 53.3 1.52 7.60 7.80 7.60 0.33 095 | $120%
2450 52.7 1.85 7.25 7.25 7.25 0.36 080 | +120%
2600 52.5 216 7.10 7.10 7.10 0.24 080 | +120%
5200 49.0 5.30 a7 471 471 040 190 | +£131%
5300 48.9 542 4.44 4.44 4.44 0.40 1.90 £13.1%
5500 48.6 5.65 4.14 4.14 4,14 0.45 1.90 £13.1%
5600 485 5.77 3.93 3.93 3.93 0.45 190 | 2131 %
5800 48.2 6.00 427 427 4.27 0.45 1.90 131 %

© Frequency validty above 300 MHz of & 100 MHz only sppies for DASY wé.4 and higher (soe Page 2), she 3 restricted o t 50 MHz. The
uncerininty is the RSS of the Coevi® uncenainty st Colration frequency and the uncertairty for the indicated frequency band. Frequancy validity
below 300 Miz is ¢ 10, 25, 40. S0 and 70 MHz for Corn® assessments at 30, 64, 126, 150 and 220 MHz respeciively. Above 5 GHz freguency
valicity can be extended 10 £ 110 MRz
" At froquencies below 3 GHE, the vaicity of lissue parameters (c-and o) can be relaxed to = 10% it iquid compensation forule is appbad to
measured SAR valas, At fraquencies above 3 GHZ. the vsidity of 1issus pavameters (¢ 800 o) & restricied to £ 5% The uncertainty is the RSS of
meomfmmy(otadbmdwg«muewmm

© Ripha'Sopth are determined during calibration. SPEAG warmacts that 1he femaining deviation due o the dary effect sfier
ahways less than 2 1% for frequencies delow 3 GHz and beiow = 2%1uﬁoqmd-sbdmn38Gcizumymlarge¢u~anha¢mapwbow
diameter from the boundary
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EX3DV4- SNi3g6a June 18, 2015

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4-- SN 3963

June 18, 2015

Receiving Pattern (¢), 9 = 0°
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Uncartainty of Axial Isotropy Assessment: * 0.5% (k=2)
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EX3DV4- SN:3968

Dynamic Range f(SARheaq)
(TEM cell | fouu= 1900 MHZz)
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Uncertainty of Linoarity Assessment: * 0.6% (k=2)
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EX3DV4- SN3968 June 18, 2015

Conversion Factor Assessment

{ = 835 MHz, WGLS RS (H_convF) = 1900 MHz WGLS R22 (H_comf)
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Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
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FCC ID: K44475501 IssueDate: 11. 18, 2015

EX30V4- SN;3968 June 18, 2015

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

Other Probe Parameters
Sensor Arrangement ' Triangular |

Conneclor Angle (°) - R ' G T‘j

Mechanical Surface Detection Mode - snabled |
| Opticai Surface Detection Mode | ~ gisabled |
| Probe Overall Length : | 337 mm |
{ Probe Body Diameter - [ 10 mr'rﬂ
f Tip Length S ' amm
“Tip Diameter o - BN ~ 25mm
[Probe Tip to Sensor X Calbration Point | mm':
[ Probe Tip to Sensor Y Calibration Point - | T 1mm |
["Probe Tip to Sensor Z Calioration Point Tmm |
"Recommended Meascrement Distance from Surface — 1 A14mm |
Certificate No; EX3-3968_Jun15 Page 11of 1
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Schmid & Partner % Service suisse d'étalonnage
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Zeughsusstrasse 43, 8004 Zurich, Switzerlaod ‘v.,fﬁ‘\f S Swiss Callibration Service
Accredifed by the Smss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agr for the gnition of calibration certificates
cient  HCT (Dymstec) Certificate No: D450V2-1007 _Jul15

|[CALIBRATION CERTIFICATE
!
‘L

Otject D450V2 - SN: 1007

| Catibration procedures) QA CAL-15.v8
' Calibration procedure for dipole validation kits below 700 MHz

Calbration dati July 20, 2015

Thiz calibration conficate documents he aceability to national standards, wiich realize the physical units of measuraments (SI),
The measurements and the uncanaintias with confidence probability are given on the following pepes and e part of the canificats

AR calibraticns have been conducted in the closed laboratory facility; ervironment temparabure (22 ¢ 3)°C and humidity < 708

Calbration Equipment used (MATE criticad 1or calibration)

Prmary Standdrds [a ) Cal Dabe (Certiticate No.) Schaduled Cakbration
Power meter E44156 GB41253874 01-Apr-15 (No. 217-02128} Mar- 14
Power sengor E4412A | MY414580487 a1-Agr-15 {No. 217-02128) Mar-16
Reterence 3 dB Attenuator | N: 55054 (1) 01-Ape-15 (No. 217-02129) Mar-16
Refarence 20 65 Atlenuator | 5N: 55058 (20k) 01-Ape-15 (No. 217-02131) Mar16
Type-N mismalch combination | 6N: 5047.2 /06387 01-Ape-15 (Ne. 217-02134) Mar- 16
| Roforence Probe ETADVE i SN 1507 30-Doc- 14 {No. ETS-1507_Dec14) Dec-15
| DAES | 5N 654 08-Jul-15 (No. DAE4-654_ul1B) St 16
Secondary Standarcs (o Check Dato {in house) Scheduled Check
RF gunecador HP 85480 | US3642001 700 04:ALx)-84 (n houss check Apv-13) 0 house chack: Apr-18
Notwork Analyzer HP 8753E | US3T390585 54206 18-Oct-01 {in house check Oct-14) n house chack: Oct-15
Nama Function Signature
Calbrated by Israe Einacoq Laboratory Technician 0 g(
.. fv.u7’
Appeoned by Katia Pokavic Technical Manager = »

Issuad. July 20, 2015

| This calibration centficiato shas not be owwdgwa axtept 0 full without written appeoval of the ut:ﬁr_n.‘lgvy
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughsusstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service sulsse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accreditation Servico (SAS) Accreditation No.; SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) |EC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)*, March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DABY system configuration, as far as not given on page 1
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Flat Phantom V4.4 Shell thickness: 6 « 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 450 MHz = 1 MH2
Head TSL parameters
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 435 0.87 mho/m
Measured Head TSL parameters (220+02)°C 427 28% 0.87 mho/m £ 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 1,19 Wikg

SAR for nominal Head TSL parameters normalized t¢ AW

4,74 Wikg = 18.1 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 250 mW input power 0.792 Wikg

SAR for nominal Head TSL parameters normalized to 1W 3.18 Wikg = 17.6 % (k=2)
Body TSL parameters

The following parameters and calculabions were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 2240°C 56.7 0.84 mho/m

Measured Body TSL parameters {(220+02)"C 550+£6% 0.95 mhoim =6 %

Body TSL temperature change during test <05°C o e
SAR result with Body TSL

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

SAR measurad 250 mW input power 1.19 Wikg

SAR for nominal Body TSL parameters normalized to 1W

4.69 Wikg £ 18.1 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power Q.777 Wikg
SAR for nominal Body TSL parameters normalized o 1W 3.07 Wikg = 17.6 % (k=2)

Cerificate No: D450V2-1007_Jui15s Page 30l 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 556Q-6.7 K2
Retun Loss -21.7d8B

Antenna Parameters with Body TSL

Impadance, transformed to feed point 5330Q-86 0
Return Loss -21.0d8

General Antenna Parameters and Design

[ Etectrical Detay {one direction) I 1324 ns ]

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the Teeding line is directly connected 10 the
second arm of the dipole, The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded accarding to the position 8s expiainad in the
"Measurement Conditions® paragraph, The SAR data are not affected by this change. The overall dipole length is still
according o the Standard,

No excessive force must be applied 1o the dipole arms, because they might bend or the soidered connections near the
feadpoint may be damaged

Additional EUT Data
Manutactured by SPEAG
Manufactured on July 01, 2002
Certificate No: D45OV2-1007_Jul1s Page 4ol B
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DASYS Validation Report for Head TSL

Date: 20.07.2015
Test Laboratory: SPEAG, Zurnich, Switzerland
DUT: Dipole 450 MHz: Type: D430V 2; Serial: D450V2 - SN: 1007

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

Medium parameters used; { = 450 MHz; 6 = 0.87 S/m: &, = 42.7; p= 1000 kg/m"
Phantom section: Flat Section

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

DASYS52 Configuration;
« Probe; ET3DV6 - SN1507; ConvF(6.538, 6.58, 6.58); Calibrated: 30.12.2014.
o Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654. Calibrated: 08.07.2015
e Phantom: Flat Phantom 4.4 ; Type: Flat Phantom 4.4; Serial: 1002

o« DASY525288(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan {(7Tx7x7)/Cube 0:
Measurement grid: dx=Smm, dy=5mm, dz=5mm

Reference Value = 39.61 V/im: Power Drift =-0.03 dB

Peak SAR (extrapolated) = 1.72 W/kg

SAR(1 g} = 1.19 W/kg: SAR(10 g) = 0.792 W/kg

Maximum value of SAR (measured) = 1.28 W/kg

a8
[
2.00
a0
.30
00
18.08
0dB = 1.28 Wke = 1.07 dBW/kg
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Impedance Measurement Plot for Head TSL

C4) J (45 B! 1:561:1 45
»

2 !

'/ '\_ - .

‘: 4

5 g/ RES § 1:-21,6650 4 430,000 D96 rer
e ;:’A -t
2 v } 2 908 NH
Centificate No: D450V2-1007_Jul15 PageGola
HCT CO., LTD.
Report No. ) ) ) . )
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 61 of 65

HCT-A-1511-F003-1 TEL: +82 31 645 6300 FAX: +82 31 645 6401



HECT OEN, LT

FCC ID: K44475501 IssueDate: 11. 18, 2015

DASYS5 Validation Report for Body TSL

Date: 20.07.2015
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 450 MHz; Type: D450V2; Serial: D450V2 - SN: 1007

Communication System: UID 0 - CW; Frequency: 450 MH2

Medium parameters used: = 450 MHz: o = 095 8/m; & =35, p = 1000 kgfm'-‘
Phantom section: Flat Section

Measurement Stundard: DASY S (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration;
«  Probe: ET3DV6 - SN1507; ConvF(7.05, 7.03, 7.05); Calibrated: 30,12.2014;
« Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibruted: 08.07.2015
« 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 Body Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm. dy=5mm, dz=5mm

Reference Value = 36.88 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 1.93 W/kg

SAR(1 g) = 1.19 W/kg; SAR(10 g) = 0.777 Wikg

Maximum value of SAR (measured) = 1.28 Wikg

a8
10

Is—«'e.n

00

S0

008

10,00

0dB = 1.28 Wikg = 1.07 dBW/kg
Certificate No; D450V2-1007_Jul1s Page7olB
Report No. ‘ . HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 62 of 65

HCT-A-1511-F003-1 TEL: +82 31 645 6300 FAX: +82 31 645 6401



HCT

HECT OEN, LT

FCC ID: K44475501 IssueDate: 11. 18, 2015

Impedance Measurement Plot for Body TSL
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Attachment 5. — SAR Tissue 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

(% by weight)

Frequency (MHz)

Tissue Type Head Body
Water 38.91 % 46.21 %
Salt (NaCl) 3.79 % 2.34 %
Sugar 56.93 % 51.17 %
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

Composition of the Tissue Equivalent Matter
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Attachment 6. — SAR SYSTEM VALIDATION

Per FCC KCB 865664 D02v01r02, 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 1528-2013 and FCC KDB 865664 D01v01r04. 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.

SAR

Dielectric Parameters CW Validation Modulation Validation
System Probe Probe. .
PrasE Type Caliljbr_attlon Digalz Rat Measured Measured Sensitivit Probe | Probe MOD. | Duty PAR
Sl Permittivity Conductivity Y Lineari Isotropy Type |Factor
5 3968 |EX3DV4 | Head | 450 | 1007 |08/20/2015 45.14 0.851 PASS PASS | PASS | N/A | N/A | N/A
5 3968 |EX3DV4| Body | 450 | 1007 |08/20/2015 56.41 0.934 PASS PASS | PASS | N/A | N/A | N/A

SAR System Validation Summary

Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above
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
DO01v01r04.
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