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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: K44475500

Model: TK-D340-K2, TK-D340-M2, TK-D340U-K2
EUT Type UHF DIGITAL TRANSCEIVER
Application Type: Certification

The Highest Reported SAR (W/Kg)

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

Band

(MHz) ~ Class Head Body-Worn
0,
UHF(FCC) 406.1 - 470 TNF 2.98 IRZE A’CF;LdUtV
Date(s) of Tests: 08. 19, 2015 ~ 08. 24, 2015
N HCT CO,, LTD.
Report No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 4 of 60
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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 D01 General SAR Guidance v05r02
- FCC KDB Publication 941225 D01 3G SAR Procedures v03

- FCC KDB Publication 634646 D01 Handset SAR v01r02

- FCC KDB Publication 865664 D01 SAR measurement 100 MHz to 6 GHz v01r04
- FCC KDB Publication 865664 D02 SAR Reporting v01r01

HCT CO,, LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 5 of 60
HCT-A-1509-F004 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 D01v05r02.

3.1.1 Maximum Output Power

Maximum 4.2
450MHz

Nominal 4

3.1.2 Output Average Conducted Power

Frequency Channel Power(dBm)
406.15 1 35.89
422.05 2 35.95
TK-D340-K2 438.05 3 35.91
454.05 4 35.97
469.95 5 35.93

For FCC Band:
Per KDB 447498 D01 v05r02 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 nigh — f iow) / f]>° X (fz/ 100)*?} = Round {[100(470-406.1) / 438.05]°° X (438.05 /100)*?} = 5
Therefore, for the frequency band from 406.1 MHz to 470MHz, 5channels are required for testing.

Report No HCT CO,, LTD.
P : 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 6 of 60
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4.Manufacturer’s Accessory List

Part No. Description Accessory Type Accessory
KRA-42M UHF Stubby Antenna (440-490MHz) 1
KRA-42M3 UHF Stubby Antenna (400-450MHz) 2
KRA-23M UHF Low Profile Helical Antenna (440-490MHz) 3
KRA-23M3 UHF Low Profile Helical Antenna (400-450MHz) Antenna 4
KRA-27M UHF Whip Antenna(440-490MHz) 5
KRA-27M3 UHF Whip Antenna (400-450MHz) 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
KWR-1 Water Resistance Bag Body-wom 2
KMC-45D Speaker Microphone 1
KMC-21 Compact 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 11
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

Report No. HCT CO., LTD.

HCT-A-1509-F004

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA
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Radio Face Test(Face held)

Battery 1 Battery 2 ‘
Ant.1 Ant2 Ant3 Ant4 Ant5 Ant6 Ant1 Ant 2 \ Ant.3 Ant4 Ant.5 Ant.s\

Battery 3 Battery 4 ‘
Ant.1 Ant2 Ant3 Ant4 Ant5 Ant6 Ant1 Ant 2 \ Ant.3 Ant4 Ant.5 Ant.s\

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

Radio Body Test(Body-Worn)
Audio Accessory

10 11 12 13

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

*Note :Audio AccessoryKMC-45D was chosen for the testing body worn radio configuration. Audio Accessory KMC-21,
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 v01r02 page 10 1) .

Report No HCT CO., LTD.
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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
(dwW) 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.

SﬂR—d(dU)— 1] (d[r)
T odt Vdm/  dt pdv

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

Where:
g = 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.

Report No HCT CO,, LTD.
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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 Il computer, near-field probe, probe alignment sensor, and the
generic twin phantom containing the brain equivalent material. The robot is a six-axis industrial robot
performing precise movements to position the probe to the location (points) of maximum electromagnetic field
(EMF) (see Figure.2).

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and remote
control, is used to drive the robot motors. The PC 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.

-

Y

T

]

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.

HCT CO,, LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 10 of 60
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6.2 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. ELI4 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)

6.3 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.

Fig. 4-3. Device Holder

Report No HCT CO,, LTD.
P : 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 11 of 60
HCT-A-1509-F004 TEL: +82 31 645 6300 FAX: +82 31 645 6401



HCY

IECT A= e

FCC ID: K44475500 IssueDate: 09. 04, 2015

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 D01v01 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 D01v01 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.

Report No HCT CO,, LTD.
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Area scan and zoom scan resolution setting follow KDB 865664 D01v01r04 quoted below.
<3 GHz >3 GHz
Maleu@ distance from closest measurement point 541 mm 51n(2)£0.5 mm
(geometric center of probe sensors) to phantom surface :
Maximum probe angle from probe axis to phantom surface 30041 20°41°

normal at the measurement location

Maximum area scan Spatial resolution: AXrea, AY Area

<2 GHz: €15 mm
2-3 GHz: <12 mm

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

IWhen the x or y dimension of the test device, in the
imeasurement plane orientation, is smaller than the above, the
imeasurement 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: AxX,oom, AYz00m

<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 AZ,00m(1). between 1° 3-4 GHz: <3 mm
normal to phantom two Points closest to <4 mm 4-5 GHz: 2.5 mm
surface oraded  [phantom surface 5-6 GHz: <2 mm
lerid
AZ,00m(1>1): between
. <L.5-A -1
subsequent Points Zzoom(1-1)
3-4 GHz: >28 mm
Minimum zoom scan volume  [x,y, z >30 mm 4-5 GHz: >25 mm

5-6 GHz: >22 mm

2011 for details.

%

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

When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures of KDB
447498 is < 1.4 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.

Finge 6-1

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.

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

w2

/2

horizental
line

horizontal
line A

acoustic
altpt

Figure 6-3. Handset vertical and horizontal reference lines

acoustic
culputl
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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 DO04v01f RN
Body-worm accessory exposure is typically related to voice mode operations when i e

handsets are carried in body-worm accessories. The body-worm accessory L b
procedures in FCC KDB Publication 447498 D01v05 should be used to test for - \ﬁ‘
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 (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 . 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
consequence 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

. . Measured Measured Target Target
Date of Tissue Tissue Freq. o . ’ 0 . .
Tests Tem Type (MHz) Conductivity | Dielectric | Conductivity | Dielectric | % devao | % dev €
. L o (S/m) Constant, € o (S/m) Constant, €
400 0.828 44.897 0.87 441 -4.83 +1.81
08/19/2015 19.7 450H 450 0.848 43.965 0.87 43.5 -2.53 +1.07
470 0.866 43.503 0.87 43.5 -0.46 +0.01

Table for Body Tissue Verification

. . Measured Measured Target Target
Date of Tissue Tissue Freq. " ’ ' 0 . .
Tests Tem Type (MHz) Conductivity | Dielectric | Conductivity | Dielectric | % dev o | % dev &
o o o (S/m) Constant, € o (S/m) Constant, €
400 0.924 56.027 0.933 57.2 -0.96 -2.05
08/24/2015 225 450B 450 0.973 54.72 0.94 56.7 +3.51 -3.49
470 0.986 54.463 0.94 56.7 +4.89 -3.95
Report N HCT CO., LTD.
epo - 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 18 of 60

HCT-A-1509-F004 TEL: +82 31 6456300 FAX: +82 31 645 6401



MO

IECT A= e

FCC ID: K44475500 IssueDate: 09. 04, 2015

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

Amb. Liquid Measured . ... Limit

Probe | Dipole . . Temp. Temp. SAR1q SAR; NormalizedDeviation [%]

(SIN) | (SIN) Liquid (SPEAG) £ SAR1q 8

[’C1 [°C]  [Wikg] [Wikg]  [Wikg] [%]  [%]

450 | 08/19/2015 | 1631 Head | 19.9 19.7 4.74 0.483 4.83 +1.90 | £10
1007

450 | 08/24/2015 | 1631 Body | 22.7 225 4.69 0.473 4.73 +0.85 | £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 D01v01r04.
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11. SAR TEST DATA SUMMARY

11.1 Measurement Results (Face-held SAR)

0/
A e () ngf'f?r Ant Separation Measured Adjusted SaR ot Plot
Mode ~ Tune- | Conducted f Battery mlenna Distance | SAR(mWI/g) SAR(mW/g  Duty No.
MHz Ch. Up Limit Power dB)
(mW/g)
422.05 2 36.23 35.95 -0.13 KNB-69L | KRA-42M3 25mm 3.60 1.80 1.98
454.05 | 4 3623 | 3597 | 018 | KNB-69L | KRA-42M |  25mm 2.40 1.20 1.33
422.05 2 36.23 35.95 -0.22 KNB-69L | KRA-23M3 25mm 5.31 2.66 2.98 1
454.05 4 36.23 35.97 -0.15 KNB-69L | KRA-23M 25mm 4.04 2.02 2.22
422.05 2 FM 36.23 35.95 -0.51 KNB-69L | KRA-27M3 25mm 4.34 217 2.60
454.05 | 4 3623 | 3597 | 01 | KNB-69L | KRA-27M |  25mm 4.51 2.26 2.47
422.05 2 36.23 35.95 -0.25 KNB-45L | KRA-23M3 25mm 5.23 2.62 2.95
422.05 2 36.23 35.95 -0.14 KNB-29N | KRA-23M3 25mm 5.12 2.56 2.82
422.05 2 36.23 35.95 -0.19 KNB-53N | KRA-23M3 25mm 5.04 2.52 2.81
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 SAR 50% Reported
Measured
Mode Tune- Conducted Drift Battery Antenna Duty SAR
MHz  Ch. SAR(MW/g)
Up Limit Power (dB) (mW/g) (mW/g)
406.15 | 1 36.23 | 35.89 | -0.24 |KNB-45L | KRA-42M3 5.67 2.84 3.24
42205 | 2 36.23 | 35.95 | -0.22 |KNB-45L | KRA-42M3 6.48 3.24 3.64 -
438.05 | 3 36.23 | 35.91 |-0.07 |[KNB-45L | KRA-42M3 1.94 0.97 1.06 -
454.05 | 4 36.23 | 35.97 |-0.35 |KNB-45L| KRA-42M 3.53 1.77 2.03 -
406.15 | 1 36.23 | 35.89 | -0.26 |KNB-45L | KRA-23M3 417 2.09 2.39 -
42205 | 2 36.23 | 35.95 |-0.19 |KNB-45L | KRA-23M3 8.51 4.26 4.74 2
438.05 | 3 36.23 | 35.91 |-0.31 |[KNB-45L | KRA-23M3 3.34 1.67 1.93 -
454.05 | 4 36.23 | 35.97 |-0.42 |KNB-45L| KRA-23M 6.72 3.36 3.93 -
46995 | 5 | FM | 36.23 | 35.93 |-0.20 |KNB-45L| KRA-23M 6.46 3.23 3.62 -
406.15 | 1 36.23 | 35.89 | -0.43 |KNB-45L | KRA-27M3 415 2.08 2.29 -
422.05 | 2 36.23 | 35.95 |-0.28 |KNB-45L | KRA-27M3 7.03 3.52 3.75 3
438.05 | 3 36.23 | 35.91 |-0.63 |[KNB-45L | KRA-27M3 5.11 2.56 2.95 -
45405 | 4 36.23 | 35.97 | -0.18 |KNB-45L| KRA-27M 6.71 3.36 3.5 -
469.95 | 5 36.23 | 35.93 | -0.41 |KNB-45L| KRA-27M 6.43 3.22 3.53 -
422.05 | 2 36.23 | 35.95 |-0.24 |KNB-69L | KRA-23M3 8.40 4.20 4.44 4
422.05 | 2 36.23 | 35.95 |-0.14 |KNB-29N| KRA-23M3 7.96 3.98 4.1 5
42205 | 2 36.23 | 35.95 | -0.10 |KNB-53N| KRA-23M3 7.80 3.90 3.99 6
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.

2.

10.

11.

12.

13.
14.

15.

16.

17.

18.

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

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

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

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

SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
447498 D0O1v05r02..

Test signal call mode is Manual test cord.

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

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.

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.

SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
447498 D0O1v05r02. Test Procedures applied in accordance with FCC KDB 643646 D01v02

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)

Measurement was reduced per KDB 643646 D01 v01r02

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/kg 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 is/are >4.0 W/kg and < 6.0 W/kg, 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. MEASUREMENT UNCERTAINTY

Uncertainty (450 MHZz)

Tol ‘ Prob. ‘ Standard Uncertainty ‘
Error Description Div. :
(= %) ‘ dist. ‘ (= %) ‘
1. Measurement System
Probe Calibration 6.65 N 1 1 6.65 oo
Axial Isotropy 4.70 R 1.73 | 0.7 1.90 )
Hemispherical Isotropy 9.60 R 1.73 | 0.7 3.88 )
Boundary Effects 1.00 R 1.73 1 0.58 )
Linearity 4.70 R 1.73 1 2.71 )
System Detection Limits 1.00 R 1.73 1 0.58 )
Readout Electronics 0.30 N 1.00 1 0.30 oo
Response Time 0.8 R 1.73 1 0.46 oo
Integration Time 2.6 R 1.73 1 1.50 oo
RF Ambient Conditions 3.00 R 1.73 1 1.73 oo
Probe Positioner 0.40 R 1.73 1 0.23 oo
Probe Positioning 2.90 R 1.73 1 1.67 oo
Max SAR Eval 1.00 R 1.73 1 0.58 oo
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 oo
3.Phantom and Setup
Phantom Uncertainty 4.00 R 1.73 1 2.31 oo
Liquid Conductivity(target) 5.00 R 1.73 | 0.64 1.85 oo
Liquid Conductivity(meas.) 2.70 N 1 0.64 1.73 oo
Liquid Permitivity(target) 5.00 R 1.73 | 0.6 1.73 oo
Liquid Permitivity(meas.) 1.90 N 1 0.6 1.14 oo
Combind Standard Uncertainty 11.05
Coverage Factor for 95 %6 k=2
Expanded STD Uncertainty 22.10
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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 ControllerCS7MB 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 DAE4 1225 03/18/2015 Annual 03/18/2016
SPEAG E-Field Probe ET3DV6 1631 01/25/2015 Annual 01/25/2016
SPEAG Dipole D450V2 1007 07/20/2015 Annual 07/20/2016
Agilent Power Meter E4419B MY41291386 10/27/2014 Annual 10/27/2015
Agilent Power Sensor 8481A MY41090675 10/27/2014 Annual 10/27/2015
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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FCC ID: K44475500 IssueDate: 09. 04, 2015
Test Laboratory: HCT CO,, LTD
EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 19.7
Test Date: 08/19/2015
Plot No.: 1

DUT: TK-D340U-K2; Type: bar

Communication System: UID 0, 400MHz (TK-D340U-K2) (0); Frequency: 422.05 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 422.05 MHz; o = 0.826 S/m; €, = 44.549; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(7.47, 7.47, 7.47); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: ELI v4.0

Measurement SW: DASY52, Version 52.8 (8);

TK-D340U-K2/Head front 2ch KNB-69L_KRA-23M3/Area Scan (61x151x1): Interpolated grid: dx=1.500
mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 5.71 W/kg

TK-D340U-K2/Head front 2ch KNB-69L_KRA-23M3/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 82.52 V/m; Power Drift = -0.22 dB

Peak SAR (extrapolated) = 6.81 W/kg

SAR(1 g) = 5.31 W/kg; SAR(10 g) = 4 W/kg

Maximum value of SAR (measured) = 5.58 W/kg

-2.95

-5.90

-8.85

-11.80

-14.76

0 dB = 5.71 W/kg = 7.57 dBW/kg
HCT CO., LTD.
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FCC ID: K44475500 IssueDate: 09. 04, 2015
Test Laboratory: HCT CO,, LTD
EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 22.5
Test Date: 08/24/2015
Plot No.: 2

DUT: TK-D340U-K2; Type: bar

Communication System: UID 0, 400MHz (TK-D340U-K2) (0); Frequency: 422.05 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 422.05 MHz; o = 0.947 S/m; €, = 55.424; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(7.54, 7.54, 7.54); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: ELI v4.0

Measurement SW: DASY52, Version 52.8 (8);

TK-D340U-K2/Body 2ch KNB-29N_KRA-23M3/Area Scan (61x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 9.34 W/kg

TK-D340U-K2/Body 2ch KNB-29N_KRA-23M3/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 91.77 V/m; Power Drift = -0.19 dB

Peak SAR (extrapolated) = 12.3 W/kg

SAR(1 g) = 8.51 W/kg; SAR(10 g) = 6.17 W/kg

Maximum value of SAR (measured) = 8.94 W/kg

-3.53

-7.06

-10.59

-14.12

-17.65

0 dB = 9.34 W/kg = 9.70 dBW/kg
HCT CO., LTD.
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FCC ID: K44475500 IssueDate: 09. 04, 2015
Test Laboratory: HCT CO,, LTD
EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 22.5
Test Date: 08/24/2015
Plot No.: 3

DUT: TK-D340U-K2; Type: bar

Communication System: UID 0, 400MHz (TK-D340U-K2) (0); Frequency: 422.05 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 422.05 MHz; o = 0.947 S/m; €, = 55.424; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(7.54, 7.54, 7.54); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: ELI v4.0

Measurement SW: DASY52, Version 52.8 (8);

TK-D340U-K2/Body 2ch KNB-45L_KRA-27M3/Area Scan (61x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 7.51 W/kg

TK-D340U-K2/Body 2ch KNB-45L_KRA-27M3/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 87.38 V/m; Power Drift = -0.28 dB

Peak SAR (extrapolated) = 9.98 W/kg

SAR(1 g) =7.03 W/kg; SAR(10 g) = 5.17 W/kg

Maximum value of SAR (measured) = 7.38 W/kg

-2.93

-5.86

-8.79

-11.72

-14.65

0 dB = 7.51 W/kg = 8.75 dBW/kg
HCT CO., LTD.
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FCC ID: K44475500 IssueDate: 09. 04, 2015
Test Laboratory: HCT CO,, LTD
EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 22.5
Test Date: 08/24/2015
Plot No.: 4

DUT: TK-D340U-K2; Type: bar

Communication System: UID 0, 400MHz (TK-D340U-K2) (0); Frequency: 422.05 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 422.05 MHz; o = 0.947 S/m; €, = 55.424; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(7.54, 7.54, 7.54); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: ELI v4.0

Measurement SW: DASY52, Version 52.8 (8);

TK-D340U-K2/Body 2ch KNB-45L_KRA-23M3/Area Scan (61x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 9.08 W/kg

TK-D340U-K2/Body 2ch KNB-45L_KRA-23M3/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 94.98 V/m; Power Drift = -0.24 dB

Peak SAR (extrapolated) = 12.2 W/kg

SAR(1 g) = 8.4 W/kg; SAR(10 g) = 6.06 W/kg

Maximum value of SAR (measured) = 8.74 W/kg

-3.50

-6.99

-10.49

-13.99

-17.49

0 dB = 9.08 W/kg = 9.58 dBW/kg
HCT CO., LTD.

Report No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 32 of 60

HCT-A-1509-F004 TEL: +82 31 6456300 FAX: +82 31 645 6401



MO

[ECT e M
FCC ID: K44475500 IssueDate: 09. 04, 2015
Test Laboratory: HCT CO,, LTD
EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 22.5
Test Date: 08/24/2015
Plot No.: 5

DUT: TK-D340U-K2; Type: bar

Communication System: UID 0, 400MHz (TK-D340U-K2) (0); Frequency: 422.05 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 422.05 MHz; o = 0.947 S/m; €, = 55.424; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(7.54, 7.54, 7.54); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: ELI v4.0

Measurement SW: DASY52, Version 52.8 (8);

TK-D340U-K2/Body 2ch KNB-53N_KRA-23M3/Area Scan (61x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 8.57 W/kg

TK-D340U-K2/Body 2ch KNB-53N_KRA-23M3/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 90.38 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 11.5 W/kg

SAR(1 g) =7.96 W/kg; SAR(10 g) = 5.76 W/kg

Maximum value of SAR (measured) = 8.37 W/kg

-3.40

-6.81

-10.21

-13.61

-17.02

0 dB = 8.57 W/kg = 9.33 dBW/kg
HCT CO., LTD.
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FCC ID: K44475500 IssueDate: 09. 04, 2015
Test Laboratory: HCT CO,, LTD
EUT Type: UHF DIGITAL TRANSCEIVER
Liquid Temperature: 22.5
Test Date: 08/24/2015
Plot No.: 6

DUT: TK-D340U-K2; Type: bar

Communication System: UID 0, 400MHz (TK-D340U-K2) (0); Frequency: 422.05 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 422.05 MHz; o = 0.947 S/m; €, = 55.424; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(7.54, 7.54, 7.54); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: ELI v4.0

Measurement SW: DASY52, Version 52.8 (8);

TK-D340U-K2/Body 2ch KNB-29N_KRA-23M3/Area Scan (61x151x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 8.32 W/kg

TK-D340U-K2/Body 2ch KNB-29N_KRA-23M3/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 89.55 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 11.3 W/kg

SAR(1 g) = 7.8 W/kg; SAR(10 g) = 5.64 W/kg

Maximum value of SAR (measured) = 8.19 W/kg

-3.41

-6.82
-10.23
-13.64
-17.05
0 dB = 8.32 W/kg = 9.20 dBW/kg
HCT CO., LTD.
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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: 19.7
Test Date: 08. 19. 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 = 0.848 S/m; ¢, = 43.965; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(7.47, 7.47, 7.47); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: ELI v4.0

Measurement SW: DASY52, Version 52.8 (8);

450MHz SAR verification/450MHz Verification/Area Scan (61x171x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.517 W/kg

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

Reference Value = 25.41 VV/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.696 W/kg

SAR(1 g) = 0.483 W/kg; SAR(10 g) = 0.330 W/kg

Maximum value of SAR (measured) = 0.518 W/kg

dB

-4.14

-8.27
-12.41
-16.54
-20.68
0 dB = 0.517 W/kg = -2.86 dBW/kg
HCT CO., LTD.
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Verification Data (450 MHz Body)
Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 22.5
Test Date: 08. 24. 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; 6 = 0.973 S/m; ¢, = 54.72; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(7.54, 7.54, 7.54); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: ELI v4.0

Measurement SW: DASY52, Version 52.8 (8);

450Mhz SAR Verification/450MHz Verification/Area Scan (61x171x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.501 W/kg

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

Reference Value = 22.98 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.703 W/kg

SAR(1 g) = 0.473 W/kg; SAR(10 g) = 0.327 W/kg

Maximum value of SAR (measured) = 0.502 W/kg

-4.13

-8.26
-12.39
-16.52
-20.65
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Attachment 3. — Probe Calibration Data
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Accredied by the Swiss Acedtalion Sarvice (SAS) Accraditation No.2 SCS 0108
Tha Swiss Accreditation Service is one of the signatoies o the EA
Multilaters! Ag 1 for the recog of calibration cerificates

Cinject ET30VE - SN:1631

Cailbwaton procedurels) QA CAL-D1.v8, QA CAL-12.v9, QA CAL-23.%5, QA CAL-25.vE
) Calibration procedure for dosimetric E-field probes

Calibration data; January 28, 2015

| This eafibwmtion carificate documnents ha tracaability 1o national slandards, which reelize he physical units of mesturements (S1).
The measursmerts and the unceriainies with confidence probability ane given o the following pages and are pan of the carificale

Al ealitrations have been canducted in the cosed sboratory acility: emaronment emiprpiem (22 2 FJ°C and himedity < T0%
Calibration Eguipment used (MATE critical for calibration)
Premary Standacs [0 [ Cal Dot {Cerifcate Ma.| | Schesulet Calibration ) _—|
Prawes meter E44198 GB41203874 O3-Apr-14 [No. Z17-01811) | Apr-15 ]
Powear sanaor E44124 mulqmr 03-Apr-1d (Ne. 217-01811} Apr-15
Rstorence 3 8 Aioruator | SN: 55054 (3c) D-hpe 14 (Mo, 217-0115) A5
Fosterance 20 dB Athenussior SN; SERTT (30w O-dgr- 14 (Mo, F1T-0HG18) Apr-15
Raferancs 30 48 Amanision 5N; 55179 (30h) 3 hgor- 14 (Mo 21709520 Agr-15
Referance Probe ES30VE 58 313 30-Dec-14 (Mo, E53-3013_Dec14) Dac-1%
DAE4 SN GBO 14-Jan-15 {Ma. QAES 880 _lan15) Jan-16
Sacordary Sandands 5 Chck Difte {in houss) Schedules Chaci
RF panarator HP S4B | LS3B4EU01T00 4-Aug-24 (in house chack Apr-11) Im housa check: Apt-18
| rostwerk Analyzar HP BTS3E | US37390685 18-0ct-01 {in hauss check Od-14) iri houss check: Oct-18
MNama Funglian )
Calibraied by Claudic Leubier Labortory Technicin
Approned by Katja Pokovia Tochricsl Maitigel ﬁ' ; ::
tssued: January 28, 2008
This calibration cenilicale shall not b reproduced except in full without wiitten apprival of Bhe iBbarmiory ]

Corlificate Me: ET3-1631_Jan15 Page 1ol 11
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Calibration Laboratory of Ty

PN 5 Schwelzerischer Kalibrierdiens!
Schmid & Partner % G Service sulssn ditalonnage
Engineering AG e P Servizio svizzero di taratura
Teughaussirasse 43, B004 Furich, Switteriand =¢¢ﬁn¢f Swiss Calibration Service
Accmdted by the Swiss Accredation Service (5A5] Accreditation Mo.: SCS 0108
The Swiss Accraditation Service is one af the signatories io the EA
Muililadoral Agroement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liguid
NORMxy.2 sonsilivity in free space
ConvF sengitivity in TSL { NORM:x,y.2
DCcP diode comprassion paint
CF crest factor (1/duty_cycle) of the RF signai
A B C.D medulation depsndent linearization paramelens
Polarization ¢ p rotation around probe axis
Polarization % & rotation around an axis that is in the plane nommal to probe axis (al measurament center),
e, & =0 is normal to probe axis
Connecior Angle information used in DASY system 1o align probe sensor X to the robot coordinale system

Calibration is Performed According to the Following Standards:

a} |EEE Std 1528-2013, "IEEE Recommeanded Practice for Delermining the Peak Spatial-Averaged Specific
Absorption Fate (SAR) in the Human Head from Wirsless Communications Devices: Messuremant
Techmigues”, June 2013

by IEC 622051, “Procedure lo measure the Specific Absorption Rale {SAR) for hand-held devices used in Close
praximity to the sar {frequancy range of 300 MHZ 1o 3 GHz)". February 2005

Methods Applied and Interpretation of Parameters:
= NORMzy.2 Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cedl, f > 1300 MHz R22 wavaguide).
MORM:x,y.z are only intermediale values, Le., the uneerainties of NORMx,y .z does not affect the E™-field
uncertainty inside TEL (see balow ConvF),
= NORM{fxy,z = NORM:x y.z * frequency_response (see Frequency Response Chart), This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is inchsded
i the: stated uncertainty of ConvF

« DCPry.z DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depand on fraguancy not maedis,

« PAR- PAR iz the Peak io Average Ratio that i not calibrated bul determined based on e signal
characlerisics

e Aiy.z Bayz Gy vy VRxyz A, B, C, D ame numerical inearization paramalers assessed based on
the data of power swesep for specific modulation signal. The paramaters do not depend on frequency nor
media, VR i the maximum calibration range expressed in RMS voltage across the diode.

s ComE and Boundary Effect Parameters: Assessed In flat phantom using E-field (or Temperatsre Transfer
Standard for f < BOO MHz) and inside waveguide using analylical fietd distributions based on power
measurements for [ > 800 MHz. The same selups are used for assessment of the parameters applied for
boundary compensation {alpha, dapth) of which typical uncertainly values ara given, These paramelers ang
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL correspands
ta NORMx, .z * ConvF whereby the uncertainty comasponds to that given for ConvF. A frequency depandent
ConvF Is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

«  Spharical isoropy (30 dewiation from [Soiropy): in a fisld af bow gradients realized using a flat phantom
exposed by a patch amenna.

e Sensor Offiset The sensor offset caresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance requined.

s Connecior Angle: The angle is assessed using the information gained by determining the NORM:x (no

uncartainty required).
Cerlificate Mot ET3-1631_Jan15 Page 2of 11
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ETIDVE = BN:1631 January 28, 2015

Probe ET3DVG6

SN:1631

Manufactured:  October 12, 2001
Calibrated: January 28, 2015

Calibrated for DASY/EASY Systems

(Mote: non-compalible with DASY 2 system!)

Carificals Mo: ET3-1631_Jan15 Page 3 of 11
HCT CO,, LTD.
Report No. ) ) . . .
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 41 of 60

HCT-A-1509-F004 TEL: +82 31 6456300 FAX: +82 31 645 6401



MO

FCC ID:
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IssueDate:

09. 04, 2015

ETIDVE- SMN: 1631

Jamzary 28, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Basic Calibration Parameters

Sensor X |_ Sensor ¥ SensorZ Unc (k=2) |
Norm (pWi{Vim}")" 1.77 1.62 172 | s 101% |
DCP {mv)” 101.9 98.0 101.4 .

Modulation Calibration Parameters S
[hiD [ Communication System Mama | A B c D VR | Une

| dB dB vV 4B L I

[0 Jew — | %| oo | oo | 1o | 0DO | 2573 | #35% |

_ T Tv| 6o | oo | 1o 278 .

B | Z oo [ @8 | 10 2514 | |

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 85%.

Numerical Inesrization paramster uncarimnty nol regured
¥ Uincerainty & detemmined using tha max. deviafion from linear response apphng reclanguiar dititeion and is suprassed for the square of the

teeld valus

Canificals Ma: ET31631_Jani5

* The uncerininbes of MomeX ¥ 2 do not affect the Efield uncefainty inside TSL (see Pages 5 and &)
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ET3DWE=SN: 1831 January 28, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Calibration Parameter Determined in Head Tissue Simulating Media

— I Relative Conductivity | Dapth ™ Unct.

| f(MHz)" | Permittivity” | (Sim)" | ComFX | ComvFY | ComvFZ | Alpha® | (mm) {k=2)
300 453 0.87 7.67 7.67 767 | 020 | 225 | £133%
450 435 0.87 7.47 1.47 747 | 026 | 275 | 2133%
750 419 nas 6.65 6.65 BES | 056 | 108 | +120%
835 415 0.90 §.37 6.37 637 | 030 | 300 | £120%
900 | 415 0.97 6.25 825 | 625 | 030 | 300 | £120%
1750 40.1 137 5.34 534 534 | 086 | 254 | $120%
1900 | 400 1.40 5,00 508 509 | os0 | 208 | +120%
1950 40.0 1.40 492 | 4892 4.92 080 | 205 | +120%
2300 305 167 | a7 | a7 477 | oeo | 1980 | +120%
2450 82 | 180 452 | s | 452 | oBo | 190 | £120% |

© Froguency walidity abne 300 MHz of + 100 MMz onby applias for DASY w4 and higher [see Page 7], eise & & restncted (o 50 MHz. Tha
uncartakity is the RSS of the ConvF uncertainty at calibration kequency and the urcesissnty for the indicsied fequency band. Frequency valelity
Do 00 Mz is = 10, 25, 40, 50 and T0 MHz for Com' assessments a1 30, 64, 128, 150 and 220 MHZ respectivety. Above 5 GHE frequency
validity can be exbended o + 110 M-z

¥ Al frequencies below 3 GHE. tha validity of tssus parameters (o ard o} can be rianed io ¢ 1% if liquid compensation iamula s applsd o
measuned SAR values. M froquencies abave 3 GHz, the validity of tssus paramaters {c and a) & restricied b £ 5%. The uncenainly is the RSS of
the Core uncanainty fof indeated Legsl linsus parametan.

& ajpnaiDopih are determined during caltraton, SPEAG warrants thal the remaining deviabon dus 1o e Eundary eftect after compansalion &
ahways less than & 1% for requencies balow 3 GHz and Delow + 2% for frequancies bolween 3-8 GHE @ ary distance larger than hall (ks probe Tip
diamsmter from the Sourdary

Cartificate Mo: ET3-1831_Jlan15 Page 5 al 14
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ET30VE- SN:1631 January 28, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Calibration Parameter Determined in Body Tissue Simulating Media

I " Relative Conductivity | Depth ™ Unict.
| fimuz)© | Permittivity" [5im) " ComFX | ComFY | ConvFZ | Alpha® | (mm) | (k=2
300 58.2 0.92 7.39 7.30 733 | 015 170 | +133%
450 56.7 0.94 754 | 754 754 | 0a8 | 211 +133%
| 750 55.5 | 038 6.26 | B.26 6.28 0n.28 3.00 | +120%
B35 55.2 | o087 22 | B2 6.22 0.31 288 | £120%
1750 53.4 1.49 4.87 4.87 487 | 078 250 | £120%
1800 53.3 1.52 4.67 467 | 467 | 080 240 | £120%
2450 52.7 1.95 4.24 424 | 424 0,60 180 | +120% |

E Frequency validty above 300 MHz of 5 100 MHz only appiies for DASY w4.4 and higher jsea Page ), eise Hl is resiricled 1o = B0 MHz. The
uncarainty is He FESS of the Cor uncertainty of caliteaton frequency and the ungeriainty fof the indcated frequency hand. Frequency valcly
Dilow 100 Mz i + 10, 25, 40, 50 and 70 MHz lor ConF sssassmants at 30, 64, 128, 150 and ZX MHz respectively. Above 5 GHz frequency
walichty can be exdendsd o = 110 Mitz

¥ Af requencies belw 3 GHz, the validity of tissus garametens (i and &) can be relansd to 2 10% # bgusd compensaton formuls is appied 10
raasured SAR valms. Al equenciss Sbowe 3 GHE the validity of fesus parsmetors (¢ and o} s rstficted 10 + 5%, The uncertainty = the R3S of
(b ConwF unartmenty for indicabed larged Esus paramobens

o AlphalDepth are determined during caibrabon SPEAG warrans 11 1he remaining deviation dus b the beundary efec aller compersalon 5
hwirys b than = 1% for Frequsncies below 3 GHz and below ¢ 2% for frequencies betwesn 3-6 GHE al any distance larger than half the proe bp
charmehar o e Boundsny

Cartificate No: ET3-1831_Jan15 Page 6.af 11
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 5.3% (k=2)
Certificabe Mo: ET3-1631_Jan15 Page T of 11
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ETADVE- SN: 1631 Jamary 28, 2015
Receiving Pattern (¢), 3 = 0°
=600 MHz, TEM f=1800 MHz R22
L L L] L] L] L]
=)
% L L . -ttt Bl e g i gt i
Fiod [7]
Uncartainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ETADVE- BN 1631 January 28, 2015

Dynamic Range f(SAR}cad)
(TEM cell , fovar= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Ceriicate Mo ET3-1831_Jan15 Page 9 of 11
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Conversion Factor Assessment

= B00 MHZ WGLS RS (H_come) f= 1750 MMz, WELS RZZ (H_comF)

=
2 el i
.
] 2] L ¥]

Deviation from Isotropy in Liquid
Error (b, 8), f= 800 MHz

40 -0& -0 -04 62 OO 02 O4 OB OB 10
Uncartainty of Spherical Isotropy Assessmaent: ® 2.6% (k=2)
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ET30VE- SH1631 Jarsary 28, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Other Probe Parameters

| Sansor Arrangement : Triaﬁgl:_l.iﬁ-T:
| Connectar Angle "} -138.9 I
Mechanical Surface Detection Mode o ol enabled '
Optical Surface Detection Moga o [ disabled |
Probe Uu‘EréW 337 mm |
Erobe Body Diameter == === = | 10 mm |
[Tip Lemgth - == 10mm |
| Tip Diameter o - I r:Trn_m
Probe Tip o Sensor X Callbation Point . ' 2.7 mm
imé"i;b'm'sransm ¥ Calibration Point : T 2.7 mm |
[ Probe Tip to Sensor Z Calibration Paint 2.7 mm
[Hacommended Measurement Distance from Surface — 4 mim |
Conificale Mor ET3-1631_Jan15 Page 110l 11
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Attachment 4. — Dipole Calibration Data
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Schmid & Partner =  Service suisse détalonnage
Engineering AG o Sarvizio swizzero di taratura
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Palyalue®
Accredilad by the Swiss Accrediiztion Sarvice (SAS) Accreditation No.: SCS 0108
The Swias Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerificates
cient  HCT (Dymstec) Cartificate No: D450V2-1007 _Jul15
| Diect D450V2 - SN; 1007
| Calibration procedunsis) QA CAL-15.v8
Calibration procedure for dipole validation kits below 700 MHz
Calbrabion daie: Jl.lljl' ED. 2015
This calibsation canficabe documpnis tha acoability to nationnl standands, whach reafize the physical un@s ol meaasuramens =n
The measusmenis and the uncadalniss with confidence probability are given on the koliowing pages and & pant of tha canificats
Al calibeafions have boen conducted in the chosed Iaboratory facility; amaronment tomparnbure (22 & 370 ard humidity < 705,
| Gafbration Equipment used (MATE critical for calitralion)
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Appeosai by Katin Pokovic Technical Manager
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, 2004 Turich, Switzer|snd

g  Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servitio svizpero di tamatura

S Swisa Calibration Service

Accredites by the Swiss Accredilation Servics (SAS) Accreditation Me.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilstersl Agroemant for the recognition of calibration cerdificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity 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 Technigues™, June 2013

b) IEC 622009-1, "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) IEC 62209-2, "Procedure 1o determine the Specific Absorption Rate (SAR) for wirgless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)*, March 2010

d) KDB BE5664, “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.

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.

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

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

e SAR measured: SAR meaasured at the stated antenna input power.

s 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
multiphied by the coverage factor k=2, which for a normal distribution comesponds o a coverage
probability of approximately 95%.

Cerificate Mo: DASIV2-1007_Jul 5 Page 2 of 8
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Measurement Conditions
DASY systemn configuration, as far as not on page 1
DASY Verslon DASYS V52 8.8
Extrapolation Advanced Exirapolation
Phantom Flat Phantom V4.4 Shell thicknass: 6 £ 0.2 mm
Distance Dipole Center - TSL 15 mm wilh Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 450 MHz = 1 MHz
Head TSL parameters
Thee following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 20°C 435 0.87 mho'm
Measured Head TSL paramelers (220+02)*C 42.7 8% 087 mho'm £ & %
Head TSL temperature change during test < 0.5°C —
SAR result with Head TSL
SAR averaged over 1. em’ (1 g) of Head TSL Condition
SAR maasuned 250 mW input powear 1.18 Wikg

SAR lor nominal Head TSL paramatars

normalized 1o 1W

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

SAR averaged over 10 cm’ (10 g} of Head TSL condition

S5AR measured 250 mW inpul power 0.792 Wikg

SAR for nominal Head TSL parameters normalized to 1W 3,16 Wikg = 17.6 % (k=2)
Body TSL parameters

The following parametans and calcwlations were appled,
Temperature Permittivity Conductivity

Mominal Body TSL parameters 20°C 56.7 0.84 mho/m

Measured Body TSL parameters {(22.0202)°C 55.0¢6% 0.85 rmhoim =6 %

Body TSL temperature change during test <0.5°C s
SAR result with Body TSL

SAR averaged over 1ecm’ (1 g} of Body TSL Condition

SAR measured

250 mW npul power

1.18 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

4.68 Wikg = 18.1 % (k=2

SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR maasured 250 mW input power 0.777 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 3.07 Wikg = 17.6 % (k=2)

Carfificale Mo: DASOV2-1007_Julls
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed pomnt 55610 - 6.7 H

Return Loss -21.7dB

Antenna Parameters with Body TSL

impadance, transiormed to leed point 5330-86)0
Return Loss -21.0dB

General Antenna Parameters and Design

| Etectrical Delay fona direction) | 1,324 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is direclly connected 1o the
second arm of the dipole, The antenna is therefone short-circuited lor DC-signals, On some of the dipoles, small end caps
are ackded 1o the dipole arms in order to improve matching when loaded according to the pesition as explainad in the
“Measurement Conditions® paragraph, The SAR data are not affected by this change. The overall dipale length is still
according to the Standard,

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

Additional EUT Data

Manulaciured by SPEAG
Manulaciured on July 01, 2002
Cadificate No; DASMVE-1007_Jul1s Page 4 ol B
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DASYS Validation Report for Head TSL

Duaste: 20.07.2015
Test Laborutory: SPEAG, Zunch, Switzerland
DUT: Dipole 450 MHz; Type: D450V 2; Serial: D450V - SN: 1007

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

Medium parameters used: £ = 450 MHz; o = 0.87 5/m; & = 42.7; p= 1000 kg/m”
Phaniom section: Flat Section

Measurement Standard: DASYS (I[EEEEC/ANST C63.19-2001)

DASYS52 Configuration:
« Probe: ET3DV6G - SN1507; ConvF(6.58, 6,58, 6.58); Calibrated: 30.12.2014
»  Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibraded: 08.07.2015
«  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 Head Tissue/d=15mm, Pin=250mW/Zoom Scan (Tx7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 39,61 Vim: Power Drift =-0.03 dB

Peak SAR (extrapolated) = 1.72 Wikg

SAR(I g = 119 Wikg: SARL0 g) = 0,792 Wike

Muaximum value of SAR (measured) = L.28 Wikg

a0

0dB = 1.28 Wkg = 1.O7T dBW/kg

Cerificate No: DA5IVE-1007_Julls Page 5ol &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Bedy TSL

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

Communication System: UID 0 - CW; Frequency: 430 MHz )
Medium parameters used: =450 MHi; o = 0.95 §5/m; & =35, p= 1O kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEEEC/ANST C63.19-2011)

DASY32 Configuration:
e Probe: ET3DVE - SN1507; ConvF(7.05, 7.05, 7.05); Calibrated: 30.12.2014;
s Sensor-Surface; 4mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn654; Calibrated: 0%.07.2015
«  Phantom: Flat Phantom 4.4 ; Type: Flat Phantom 4.4; Serial: 102

« 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=3mm, dz=5mm

Reference Value = 3688 Vim; Power Dnft =-0001 dB

Peak SAR (extrapolated) = 1.93 Wikg

SAR(1 g) = 1.19 Wikg: SAR(10 g) = 0,777 Wikg

Maximum value of SAR (measured) = 1.28 Wikg

-Lon
EAD

0dB = 1.28 Wikg = 1.07 dBW/kg
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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)

450

Tissue Type
Water

Salt (NaCl)
Sugar

HEC
Bactericide
Triton X-100

DGBE

Diethyleneglycolhexylether

Salt:

Water:

DGBE:

Triton X-100(ultra pure):

Head
38.91 %
3.79 %
56.93 %
0.25 %

0.12 %

99 % Pure Sodium Chloride

De-ionized, 16M resistivity

Body
46.21 %
234 %
5117 %
0.18 %

0.08 %

Sugar: 98 % Pure Sucrose

HEC: Hydroxyethyl Cellulose

99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]

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 D02v01r01, SAR system validation status should be document to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system validation,
according to the procedures outlined in IEEE 1528-2003 and FCC KDB 865664 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.

Dielectric Parameters ‘ CW Validation ‘Modulation Validation
System Probe Probe_ .
T Type Calljbr'attlon Prgale DEID Measured Measured Sensitivit Probe | Probe | MOD. | Duty PAR
Sl Permittivity Conductivity yLinearitylsotrop Type |Factor
5 1631 |ET3DV6 | Head | 450 | 1007 | 08/17/2015 45.43 0.846 PASS | PASS | PASS | N/A | N/A | N/A
5 1631 |ET3DV6 | Body | 450 | 1007 | 08/17/2015 55.41 0.940 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
D01v01r04.
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