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1. Attestation of Test Result of Device Under Test

Test Laboratory

Company Name:

HCT Co., LTD

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

Address 17383, Rep. of Korea
Telephone +82 31 645 6300
Fax. +82 31 645 6400

Attestation of SAR test result

Applicant Name:

SAMSUNG Electronics Co., Ltd.

FCC ID: A3LSMT230NW
Model: SM-T230NW
EUT Type Tablet
Application Type: Certification

The Highest Reported SAR

~ Tx.Frequency  Equipment

Band (MHz) Class Reported 1g SAR (W/kg)
802.11b 2412 -2472 DTS 1.03
Bluetooth 2402 - 2480 DSS/DTS 0.51
Date(s) of Tests: 04/29/2016
F-TP22-03 (Rev.00) 4 /57 HCT CO., LTD.
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2. Device Under Test Description

2.1 DUT specification
Device Wireless specification overview

Band & Mode Operating Mode Tx Frequency
2.4 GHz WLAN Data 2412 -2472 MHz
Bluetooth Data 2402 — 2 480 MHz

Device Description

Overall (Length x Width) : 186.9 mm x 107.9 mm
Device Dimension Overall Diagonal : 208 mm
Display Diagonal : 177.7 mm

Back Cover Normal Battery cover
Battery Options Standard
Hardware Version: REV1.0
Software Version : T230NW.001
Mode Serial Number

Device Serial Numbers

2.4 GHz WLAN, Bluetooth R32H3001dWX

2.2 DUT Wireless mode

Wireless :
Modulation Band Operating Mode Duty Cycle
2.4 GHz WLAN Data 802.11 b, 802.11 g, 802.11 n (HT20) | 98.45 %
Bluetooth Data 4.1LE N/A

F-TP22-03 (Rev.00) 5 /57 HCT CO., LTD.
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2.3 TEST METHODOLOGY and Procedures

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

- FCC KDB Publication 248227 D01 802.11 Wi-Fi SAR v02r02
- FCC KDB Publication 447498 D01 General SAR Guidance v06

- FCC KDB Publication 616217 D04 SAR for laptop and tablets v01r02

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

- FCC KDB Publication 865664 D02 SAR Reporting v01r02

2.4 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.

Ch.1~11 Ch.12 Ch. 13
Maximum 12.0 10.5 3.5
Active
Nominal 11.5 10.0 3.0
IEEE 802.11b (2.4 GHz)
Maximum 16.0 10.5 3.5
Inactive
Nominal 15.5 10.0 3.0
Maximum 12.0 10.5 3.5
Active
Nominal 11.5 10.0 3.0
IEEE 802.11g (2.4 GHz)
Maximum 15.5 10.5 3.5
Inactive
Nominal 15.0 10.0 3.0
Maximum 12.0 10.5 3.5
Active
Nominal 11.5 10.0 3.0
IEEE 802.11n (2.4 GHz) -
Maximum 15.5 10.5 3.5
Inactive
Nominal 15.0 10.0 3.0
Maximum 10.5
Bluetooth
Nominal 10.0
Maximum 1.5
Bluetooth LE
Nominal 1.0
F-TP22-03 (Rev.00) 6 /57 HCT CO., LTD.
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2.5 Power Reduction by Proximity Sensing

2.5.1 Proximity Sensor Triggering Distance

Rear of the DUT was placed directly below the flat phantom. The DUT was moved toward the phantom in
accordance with the steps outlined in KDB 616217 §6.2 to determine the trigger distance for enabling power
reduction. The DUT was moved away from the phantom to determine the trigger distance for resuming full
power.

The measurement was then repeated for the surface of Back

The DUT featured a visual indicator on is display that showed the status of the proximity sensor (Triggered or
not triggered). This was used to determine the status of the sensor during the proximity sensor assessment as
monitoring the output power directly was not practical without affecting the measurement.

It was confirmed separately that the output power was altered according to the proximity sensor status
indication. This was achieved by observing the proximity sensor status at the same time as monitoring the
conducted power. Section 9 contains both the full and reduced conducted power measurements.

Phantom

- - Trigger Distance

v N A

Proximity Sensor Trigger Distance Assessment KDB 616219 §6.2, Back side

LEGEND
—> Direction of DUT travel for determination of power reduction triggering point
—> Direction of DUT travel for determination of full power resumption triggering point

Trigger distance - Back

Tissue simulating liquid

Moving toward phantom Moving from phantom

2450 muscle 0 10

Summary of Trigger Distances

2.5.2 Resulting test positions for SAR measurements

Wireless Technologies Position §6.2 Triggering Distance Worst case distance for SAR

WLAN Back 5 4

F-TP22-03 (Rev.00) 7 157 HCT CO., LTD.
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2.5.3 Proximity sensor triggering distance measurement results Wi-Fi 2.4 GHz

Back side — EUT Moving toward (trigger) to the Phantom

Distance 10 ‘ 9 ‘ 8 ’ 7 ‘ 6
2.4GHz 802.11b 15.63 15.65 15.58 15.55 15.67 11.60 11.64 11.67 11.61 11.74 11.80
2.4GHz 802.11¢g 13.53 13.42 13.54 13.44 13.54 10.02 10.00 10.09 10.06 10.23 10.22
2.4GHz 802.11n 14.03 14.04 14.01 14.02 14.01 11.15 11.15 11.14 11.16 11.15 11.16
18.00
16.00
14.00 —5_._—‘_.__\“ ‘\ ——2.4GHz 802.11b
=—24GHz 802.11
12.00 z 9
\ A A =e=2.4GHz 802.11n
10.00 4._—.—.2.:._
8.00 T T T T T T T T T 1
10 9 8 7 6 5 4 1 0

2.4GHz 802.11b 11.73 11.50 11.59 11.58 11.53 11.77 15.66 15.61 15.70 15.65 15.64
2.4GHz 802.11g 9.91 9.94 10.00 9.89 10.04 10.02 13.65 13.55 13.63 13.55 13.42
2.4GHz 802.11n 11.14 11.15 11.14 11.15 11.14 11.15 14.00 14.09 14.02 14.00 14.01
17.00
16.00

14.00 /

13.00

15.00 ‘

/
I/

o0 et/

1000 +———_z———pg—_a— J
9.00

8.00 T T T T T T T

=—24GHz 802.11b
=—2.4GHz 802.11g
=#=2.4GHz 802.11n

F-TP22-03 (Rev.00) 8 /57

HCT CO., LTD.



= ) Report No.:
IaCT FCC ID: ASLSMT230NW HCT-A-1605-F002-1

HCTCO,LLTD

2.6 SAR Testing for Tablet per KDB Publication 616217 D04v01r02

Maximum . . ;
Antenna Separation distance[mm] SAR Test Exclusion
Mode Output Power
WLAN ‘[dBm]‘ [mW] ‘ Rear ‘ Left ‘ Right ‘ Top ‘Bottom‘ Rear ‘ Left ‘ Right‘ Top ‘Bottom
802.11b 16 39.8 0 16.14 | 70.78 174.5 6.88 No No Yes Yes No
Sensor
Off 802..11¢g 15.5 35.5 0 16.14 | 70.78 174.5 6.88 No No Yes Yes No
Full Power | go2 11n | 155 | 353 0 16.14 | 70.78 | 1745 | 6.88 | No No | Yes | Yes | No
BT 10.5 11.2 0 16.14 | 70.78 174.5 6.88 No Yes Yes Yes No
Sensor 802.11b 12 15.9 0 16.14 | 70.78 174.5 6.88 No Yes Yes Yes No
ON 802..11¢g 12 15.9 0 16.14 | 70.78 174.5 6.88 No Yes Yes Yes No
Reduced

Power 802.11n 12 15.9 0 16.14 | 70.78 174.5 6.88 No Yes Yes Yes No
BT 10.5 11.2 0 16.14 | 70.78 174.5 6.88 No Yes Yes Yes No

Note; All test configurations are based on front view.

Per FCC KDB Publication 616217 D04v01r02, the rear surface and edges of tablet should be tested for SAR
compliance with the tablet touching the phantom. The SAR Exclusion Threshold in KDB 447498 D0O1v06 can
be applied to determine SAR test exclusion for adjacent edge configurations. The closet distance from the
antenna to an adjacent tablet edge is used to determine if SAR testing is required for the adjacent edges, with
the adjacent edge positioned against the phantom and the edge containing the antenna positioned
perpendicular to the phantom.

F-TP22-03 (Rev.00) 9 /57 HCT CO., LTD.
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2.7 SAR Test Exclusions Applied

(A) BT LE

Per FCC KDB 447498 D01v06, The SAR exclusion threshold for distance < 50mm is defined by the following
equation:

Max Power of Channel(mW)
Test Separation Distance (mm)

* [Frequency(GHz) < 3.0

Maximum Separation
Allowed Power Distance
[MHz] [mW] [mm]
Bluetooth LE 2480 1.0 5 0.3

Frequency

Based on the maximum conducted power of Bluetooth LE and antenna to use separation distance, Bluetooth
LE SAR was not required [(1/5)*2.480] = 0.3 < 3.0.

This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission
analysis is required. Per FCC KDB 447498 D01v06 IV.C.1iii, simultaneous transmission SAR test exclusion
may be applied when the sum of the 1-g SAR for all the simultaneous transmitting antennas in a specific a
physical test configuration is < 1.6W/kg. When standalone SAR is not required to be measured per FCC KDB
447498 D01v06 4.3.22, the following equation must be used to estimate the standalone 1-g SAR for
simultaneous transmission assessment involving that transmitter.

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

7.5 Min Seperation Distance

Frequenc Maximum Separation Distance Estimated SAR
quency Allowed Power (Body) (Body)
[MHz] | [mW] [mm] [W/kg]
Bluetooth LE 2480 1.0 5 0.042
Note :

1) Held-to ear configurations are not applicable to Bluetooth and Bluetooth LE operations and therefore were
not considered for simultaneous transmission. The Estimated SAR results were determined according to FCC
KDB447498 D01v06.

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

F-TP22-03 (Rev.00) 10 /57 HCT CO., LTD.
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3. 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)
p = mass density of the tissue-simulant material (kg/m’)
E = Total RMS electric field strength (V/m)

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

F-TP22-03 (Rev.00) 11 /57 HCT CO., LTD.
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4. DESCRIPTION OF TEST EQUIPMENT
4.1 SAR MEASUREMENT SETUP

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

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

llIIIlIIIlLL\ij

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

L N NN
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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.

F-TP22-03 (Rev.00) 12 /57 HCT CO., LTD.
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5. 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 D01v01r04 table
4-1 & IEEE 1528-2018.

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 D01v01r04 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.

F-TP22-03 (Rev.00) 13 /57 HCT CO., LTD.
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Area scan and zoom scan resolution setting follow KDB 865664 D01v01r04 quoted below.

normal at the measurement location

<3 GHz >3 GHz
Maximur.n distance from closest measurement point S+1 mm 1/, 8In(2)£0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 30041 20041

Maximum area scan Spatial resolution: AXare, 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 AY,00m

<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,,o,(n) <5 mm 4-5 GHz: <3 mm
5-6 GHz: <2 mm
Maximum zoom scan o
Spatlal resolution Azzoom(l): 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
A >1):
Z,0om(M>1) bf:tween <1.5-Az,,(n-1)
subsequent Points
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.

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

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

F-TP22-03 (Rev.00)
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6. DESCRIPTION OF TEST POSITION

6.1 SAR Testing for Tablet Per KDB Publication 616217 D04v01r02

Per FCC KDB Publication 616217 D04v01r02, the back surface and edges of the tablet should be tested for
SAR compliance with the tablet touching the phantom. The SAR Exclusion Threshold in KDB 447498
D01v06 can be applied to determine SAR test exclusion for adjacent edge configuration. The closest
distance from the antenna to an adjacent tablet edge is used to determine if SAR testing is required for the
adjacent edges, with the adjacent edge positioned against the phantom and the edge containing the antenna
positioned perpendicular to the phantom.

7. ANSI/ IEEE C95.1 - 2005 RF EXPOSURE LIMITS

UNCONTROLLED CONTROLLED
ENVIRONMENT ENVIRONMENT

HUMAN EXPOSURE General Population Occupational
(W/kg) or (mW/g) ‘ (W/kg) or (mW/g)

SPATIAL PEAK SAR 1.60 8.00
(Brain)
SPATIAL AVERAGE SAR **

_ 4

(Whole Body) 008 o

SPATIAL PEAK SAR ***

4. 20.

(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.

F-TP22-03 (Rev.00) 15 /57 HCT CO., LTD.
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8. FCC SAR GENERAL MEASUREMENT PROCEDURES

8.1 Measured and Reported SAR

Per FCC KDB Publication 447498 D01v06, when SAR is not measured at the maximum power level allowed
for production units, the results must be scaled to the maximum tune-up tolerance limit according to the power
applied to the individual channels tested to determine compliance. For simultaneous transmission, the
measured aggregate SAR must be scaled according to the sum of the differences between the maximum
tune-up tolerance and actual power used to test each transmitter. When SAR is measured at or scaled to the
maximum tune-up tolerance limit, the results are referred to as Reported SAR. The highest reported SAR
results are identified on the grant of equipment authorization according to procedures in KDB 690783
D01v01r03.

8.2 SAR Testing with 802.11 Transmitters

The normal network operating configurations of 802.11 transmitters are not suitable for SAR measurements.
Unpredictable fluctuations in network traffic and antenna diversity conditions can introduce undesirable
variations in SAR results. The SAR for these devices should be measured using chipset based test mode
software to ensure the results are consistent and reliable. See KDB Publication 248227 D01v02r02 for more
details.

8.2.1 General Device Setup

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

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

8.2.2 Initial Test Position Procedure

For exposure conditions with multiple test positions, such as handset operating nest to the ear, devices with
hotspot mode or UMPC mini-tablet, procedures for initial test position can be applied. Using the transmission
mode determined by the DSSS procedure or initial test configuration, area scans are measured for all
positions in an exposure condition. The test position with the highest extrapolated (peak) SAR is used as the
initial test position. When reported SAR for the initial test position is < 0.4 W/kg for 1g SAR and < 1.0 W/kg for
10g SAR, no additional testing for the remaining test position is required. Otherwise, SAR is evaluated at the
subsequent highest peak SAR positions until the reported SAR result is < 0.8 W/kg for 1g SAR and < 2.0 W/kg
for 10g SAR or all test positions are measured.
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8.2.3 2.4 GHz SAR test Requirements

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

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

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

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

8.2.4 OFDM Transmission Mode and SAR Test channel Selection

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

8.2.5 Initial Test configuration Procedure

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

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

8.2.6 Subsequent Test Configuration Procedures

For OFDM configurations in each frequency band and aggregated band, SAR is evaluated for initial test
configuration using the fixed test position or the initial test position on procedure. When the highest reported
SAR (for the initial test configuration), adjusted by the ratio of the specified maximum output power of the
subsequent test configuration to initial test configuration, is < 1.2 W/kg for 1g SAR and < 3.0 W/kg for 10g
SAR, no additional SAR tests for the subsequent test configurations are required.
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9. 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.

9.1 WiFi

IEEE 802.11 Average RF Conducted Power

IEEE 802.11 (2.4 GH2)
Conducted Power

[dBm]
2412 1 15.72
2437 6 15.92
802.11b 2462 11 15.90
2467 12 10.19
2472 13 3.22
2412 1 14.47
2437 6 14.56
802.11g 2462 11 14.51
2467 12 9.56
2472 13 2.79
2412 1 14.60
2437 6 14.66
802.11n 2462 11 14.58
2467 12 9.97
2472 13 2.89

IEEE 802.11 Reduced Average RF Conducted Power

IEEE 802.11 (2.4 GHz)
Conducted Power

[dBm]
2412 1 11.30
802.11b 2437 6 11.28
2462 11 11.32
2412 1 11.46
802.11g 2437 6 11.40
2462 11 11.44
2412 1 10.87
802.11n 2437 6 11.15
2462 11 10.86
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Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02:

= Power measurements were performed for the transmission mode configuration with the highest
maximum output power specified for production units.
= For transmission mode with the same maximum output power specification, powers were measured for

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

= For transmission modes with identical maximum specified output power, channel bandwidth, modulation
and data rates, power measurements were required for all identical configurations.
= For each transmission mode configuration, powers were measured for the highest and lowest channels;
and at the mid-band channel(s) when there were at least 3 channels supported. For configurations with
multiple mid-band channels, due to an even number of channels, both channels were measured.

Test Configuration

9.2 Bluetooth

Coax Cable

BT Average RF Power

Spectrum Analyzer

Conducted Power

Channel
[dBm]
0 9.15
DH5 39 9.73
78 9.69
0 5.85
2-DH5 39 6.44
78 6.37
0 5.87
3-DH5 39 6.45
78 6.39
F-TP22-03 (Rev.00) 19 /57 HCT CO., LTD.
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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 permittivity.

Table for Body Tissue Verification

. . Measured Measured Target Target
Date of Tissue Tissue Freq. o : ' .. . .
Tests Tem Type (MHz) Conductivity | Dielectric | Conductivity | Dielectric | % devo % dev e
P P o (S/m) Constant, € o (S/m) Constant, €
2400 1.892 51.268 1.902 52.770 -0.53% | -2.85%
04/29/2016 21.7 2450B 2450 1.940 51.100 1.950 52.700 -0.51% | -3.04%
2500 2.009 51.087 2.021 52.640 -0.59% | -2.95%

10.2 System Verification
Prior to assessment, the system is verified to the £ 10 % of the specifications at 2 450 MHz by using the
system Verification kit. (Graphic Plots Attached)

System Verification Results

1 W Target 1w _
SAR:, Measured Limit

NormalizedDeviation
(SPEAG) AR gaR,, [%]
[°C] [°C] [Wikg] [W/kg] [W/kg] [%] [%]

2450 04/29/2016 3863 743 Body 21.7 21.7 52.1 5.1 51.1 -1.92 +10

Amb. Liquid
d Temp. Temp.

Probe Dipole

©N) (SN vl

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 SAR Measurement Results

Wi-Fi (DTS) SAR

Frequenc Band | Data | Tune- |Meas.|Power Test Dutv Distance Area Scan Meas. Scalin Scaling| Scaled Plot

UENSY " Mode  width | Rate | Up Limit| Power | Drift Po:itsion Sensor Cycl’; Peak SAR | SAR acto? Factor SAR | °
MHz Ch. (MHz) |(Mbps) (dBm) | (dBm) (dB) | (mm) | (Wkg)  (Wikg)| (Duty) | (Wrkg)
2412 1 |802.11b| 22 1 12.0 | 11.30 | 0.048 | Rear | Active | 98.45 0 0.921 0.697 {1.175|1.016 | 0.832 | -
2437 | 6 |802.11b| 22 1 12.0 | 11.28 | 0.197 | Rear | Active | 98.45 0 0.879 0.680 [ 1.180 | 1.016 | 0.815 | -
2462 | 11 |802.11b| 22 1 12.0 | 11.32 | 0.072 | Rear | Active | 98.45 0 1.2 0.869 | 1.169 | 1.016 | 1.032 | 1
2462 | 11 |802.11b| 22 1 12.0 | 11.32 |-0.130 | Bottom | Active | 98.45 0 0.44 0.252 | 1.169 | 1.016 | 0.299 | -
2437 | 6 |802.11b| 22 1 16.0 |[15.92|0.137 | Rear [Inactive| 98.45 4 0.743 0.528 | 1.019 | 1.016 | 0.547 | -
2437| 6 |[802.11b| 22 1 16.0 |[15.92 [-0.157| Left [Inactive| 98.45 4 0.047 0.032 | 1.019 | 1.016 | 0.033 | -
2437 | 6 |80211b| 22 1 16.0 | 15.92 | 0.090 | Bottom |Inactive| 98.45 4 0.383 0.257 [ 1.019 | 1.016 | 0.266 | -

ANSI/ IEEE C95.1 - 2005 — Safety Limit Spatial Peak Body 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

Bluetooth SAR

Tune- | Meas. . Meas. Scaling
I P Drift T D Dist
requency ol Eomes ower Dri ggt uty istance SAR Factor
Position Cycle
MHz  Ch. (dBm) | @Bm)  (@B) (mm) | (W) (Duty)
2441 39 Bluetooth DH5 10.5 9.73 0.017 Rear 1:1 0 0.426 1.194 0.509 2
2441 39 Bluetooth DH5 10.5 9.73 -0.193 Bottom 1:1 0 0.154 1.194 0.184 -
ANSI/ IEEE C95.1 - 2005 — Safety Limit Spatial Peak Body 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram
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11.2 SAR Test Notes

General Notes:

1. The test data reported are the worst-case SAR values according to test procedures specified in FCC
KDB Publication 616217D04v01r02 and FCC KDB Publication 447498 D01v06.

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

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

4. 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.

5. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
447498 D01v06.

6. FCC KDB Publication 616217 D04v01r02 Section 4.3, SAR tests are required for the back surface
and edges of the tablet with the tablet touching the phantom. The SAR Exclusion Threshold in FCC
KDB 447498 D01v06 was applied to determine SAR test exclusion for adjacent edge configurations.

WLAN Notes:

1. Per KDB Publication 248227 D01v02r02, the initial test position procedures were applied. For initial
test position, the highest extrapolated peak SAR will be used. When reported SAR for the initial test
position is < 0.4 W/kg for 1g SAR and < 1.0 W/kg for 10g SAR, no additional testing for the
remaining test positions was required. Otherwise, SAR is evaluated at the subsequent highest peak
SAR positions until the reported SAR results is < 0.8 W/kg for 1g SAR and < 2.0 W/kg for 10g SAR
or all test position are measured.

2. Per KDB 248227 D01v02r02 justification for test configurations of 2.4 GHz WiFi Single transmission
chain operations, the highest measured maximum output power channel for DSSS was selected for
SAR measurement. SAR for OFDM modes (2.4 GHz 802.11 g/n) was not required due to the
maximum allowed powers and the highest reported DSSS SAR.

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

4. The device was configured to transmit continuously at the required data rated, channel bandwidth
and signal modulation, using the highest transmission duty factor supported by the test mode tools.
The reported SAR was scaled to the 100% transmission duty factor to determine compliance.
Procedures used to measure the duty factor are identical to that in the associated WLAN test reports.
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12. SAR Measurement Variability and Uncertainty

In accordance with KDB procedure 865664 D01v01r04 SAR measurement 100 MHz to 6 GHz, SAR
additional measurements are repeated after the completion of all measurements requiring the same head or
body tissue-equivalent medium in a frequency band. The test device should be returned to ambient conditions
(normal room temperature) with the battery fully charged before it is re-mounted on the device holder for the
repeated measurement(s) to minimize any unexpected variations in the repeated results.

SAR Measurement variability was assessed using the following procedures for each frequency band:

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

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

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

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

Original =~ Repeated | Largest to

Frequenc
: Y Modulation Sensor  Configuration SAR SAR Smallest

Plot

MHz Channel (W/kg) W/k SAR Ratio b
2 462 11 802.11b Active Rear 0.87 0.86 1.01 3
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13. MEASUREMENT UNCERTAINTY

Uncertainty (700 MHz ~ 2600 MHz)

Tol ‘ Prob. ‘ Standard Uncertainty ‘
Error Description Div. i Veff
(% %) ‘ dist. ‘ (% %) ‘
1. Measurement System
Probe Calibration 6.00 N 1 1 6.00 o
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 00
System Detection Limits 1.00 R 1.73 1 0.58 ©
Readout Electronics 0.30 N 1.00 1 0.30 o
Response Time 0.8 R 1.73 1 0.46 o
Integration Time 2.6 R 1.73 1 1.50 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 S8
Max SAR Eval 1.00 R 1.73 1 0.58 ©
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 ©
Power Drift 5.00 R 1.73 1 2.89 ©
3.Phantom and Setup
Phantom Uncertainty 4.00 R 1.73 1 2.31 S8
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 10.67
Coverage Factor for 95 % k=2
Expanded STD Uncertainty 21.34
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14. SAR TEST EQUIPMENT

Manufacturer

Type / Model

Calib. Date

Calib.Interval

Calib.Due

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

HP SAR System Control PC - N/A N/A N/A

Staubli Robot RX90B L F01/5L76A1/A/01 N/A N/A N/A

Staubli Robot ControllerCS7MB F01/5L76A1/C/01 N/A N/A N/A

Staubli Teach Pendant (Joystick) D22134006 A N/A N/A N/A

SPEAG DAE3 466 02/17/2016 Annual 02/17/2017
SPEAG E-Field Probe EX3DV4 3863 08/27/2015 Annual 08/27/2016
SPEAG Dipole D2450V2 743 05/19/2015 Annual 05/19/2016
Agilent Power Meter N1991A MY45101406 10/03/2015 Annual 10/03/2016
Agilent Power Sensor N1921A MY55220026 08/19/2015 Annual 08/19/2016
SPEAG DAKS 3.5 1038 05/26/2015 Annual 05/26/2016
HP Directional Bridge 86205A 05/20/2015 Annual 05/20/2016
Agilent Base Station E5515C GB44400269 02/05/2016 Annual 02/05/2017
HP Signal Generator N5182A MY4770230 05/13/2015 Annual 05/13/2016
Hewlett Packard 11636B/Power Divider 58698 02/27/2016 Annual 02/27/2017
TESTO 175-H1/Thermometer 40332651310 02/12/2016 Annual 02/12/2017
TESTO 175-H1/Thermometer 40331939309 02/12/2016 Annual 02/12/2017
EMPOWER RF Power amplifier 1041D/C0506 06/18/2015 Annual 06/18/2016
Agilent Attenuator(3dB) 52744 10/20/2015 Annual 10/20/2016
Agilent Attenuator(20dB) 52664 10/20/2015 Annual 10/20/2016
HP Notebook(DAKS) - N/A N/A N/A

HP Dual Directional Coupler 16072 10/20/2015 Annual 10/20/2016
Rohde & Schwarz CBT / Bluetooth Tester 100422 05/11/2015 Annual 05/11/2016

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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15. 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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Test Laboratory: HCT CO., LTD
EUT Type: Tablet
Liquid Temperature: 217 C
Ambient Temperature:  21.9 C
Test Date: 04/29/2016
Plot No.: 1

DUT: SM-T230NW; Type: Bar

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2462 MHz; g = 1.96 mho/m; ¢, = 51.1; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(7.11, 7.11, 7.11); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

802.11b Body Rear side 1Mbps 11ch Sensor Active Omm/Area Scan (13x19x1): Measurement grid:
dx=12mm, dy=12mm

Maximum value of SAR (measured) = 0.869 mW/g

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

Reference Value = 1.20 V/m; Power Drift = 0.072 dB

Peak SAR (extrapolated) = 2.21 W/kg

SAR(1 g) = 0.869 mW/g; SAR(10 g) = 0.329 mW/g
Maximum value of SAR (measured) = 1.44 mW(/g

dB
0.000

-6.02

-12.0

-18.1

-24.1

-30.1

0 dB =1.44mW/g
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HCTCOLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Tablet
Liquid Temperature: 217 C
Ambient Temperature:  21.9 C
Test Date: 04/29/2016
Plot No.: 2

DUT: SM-T230NW; Type: Bar

Communication System: Bluetooth; Frequency: 2441 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2441 MHz; o = 1.93 mho/m; ¢, = 51.2; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(7.11, 7.11, 7.11); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

Bluetooth Body Rear side 39ch 0Omm/Area Scan (13x19x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.584 mW/g

Bluetooth Body Rear side 39ch 0mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 0.000 V/m; Power Drift = 0.017 dB

Peak SAR (extrapolated) = 1.08 W/kg

SAR(1 g) = 0.426 mW/g; SAR(10 g) = 0.160 mW/g
Maximum value of SAR (measured) = 0.736 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.736mW/g
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HCTCOLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Tablet
Liquid Temperature: 217 C
Ambient Temperature:  21.9 C
Test Date: 04/29/2016
Plot No.: 3

DUT: SM-T230NW; Type: Bar

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2462 MHz; g = 1.96 mho/m; ¢, = 51.1; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(7.11, 7.11, 7.11); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

802.11b Body Rear side 1Mbps 11ch Sensor Active Omm/Area Scan (13x19x1): Measurement grid:
dx=12mm, dy=12mm

Maximum value of SAR (measured) = 0.846 mW/g

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

Reference Value = 1.53 V/m; Power Drift = -0.019 dB

Peak SAR (extrapolated) = 2.18 W/kg

SAR(1 g) =0.864 mW/g; SAR(10 g) = 0.329 mW/g
Maximum value of SAR (measured) = 1.52 mW(/g

dB
0.000

-b.74

-13.5

-20.2

-27.0

-33.7

0 dB = 1.52mW/g
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HCTCOLLTD

[ Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.7 C
Test Date: 04/29/2016

DUT: Dipole 2450 MHz; Type: D2450V2

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.94 mho/m; ¢, = 51.1; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(7.11, 7.11, 7.11); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

2450MHz Body Verification/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 6.03 mW(/g

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

Peak SAR (extrapolated) = 11.3 W/kg

SAR(1 g) =5.11 mW/g; SAR(10 g) = 2.27 mW/g

Maximum value of SAR (measured) = 8.09 mW/g

dB
0.000

-4.92

-9.84

-14.8

-19.7

-24.b

0 dB =8.09mW/g
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FCC ID: ASLSMT230NW

HCTCO,LLTD

Report No.:
HCT-A-1605-F002-1

Calibration Laboratory of "

y \\_// 3 S Schweizerscher Kalibrierdionst
Smmu&?amer z ¢ Service suisse Télaonnage
Engineering AG — g Servisio svicsero df tarstura
Zeughausstrasse 43, 8004 Zurich, Switzerland O Swiss Calitration Service
Accredited by he Swiss Accroditagon Service [BAS) Accreditation No.: SCS 0108

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

Calibration Equipment ssed (MATE critical for caibeabion)

This calibravon certificate cocuments the traceability fo natiooal siandards, which realze the phy units of 1840
The s and the s with cond provakiity am given on the following pages and are part of the cedcate.
A calitr have teen d I e closad laborasory facity. seniranment semparature (22 = 3)°C and hamidity < 70%

Standards D Ca Date (Cartitican No. ) Scheduled Calbraton

Fower metor E44108 GB41203874 01-Ape-19 (Ko 217-02128) Mar-18

| Power sersor E4412A MY 41498087 01-Apr-19 (No. 217-02128%) Mar-18
Roteronce 3 o A SN S5054 {3¢) U1-Ape-15 (No. 217-02129) Mae-186
Rah 20 dI) Amenust BN SS277 (20x) 01-Apr-18 [No. 217.02132) Mae-18
Rotoronce 30 ¢B Aonuator SN S5129 {30b) 01-Apt-15 (No. 217-02133) Ma-18
R Probe ESIOVZ SN 3013 30-Doc-14 (No. ES3-3013 Dectd) Dec-15
DAE4 SN. 660 14-Jan-15 (No_DAE4-600_Jen15) _Jan-18

| Secondary Standard D Check Date (in house) Schwiuled Chack

| RF ganacatar HP BSINC US3642001700 &-Aug98 (in house check Apr-13) I house check: Apr-18
| Network Analyzer HF 8753£ | US37390585 18001 (in houss check Oct-14) In house check: Oct- 16

Funchion

Caliorated by sboratory Te

Agprovec by

This cabbration con

Certificata No: EX3-3863_Aug1s Page 1 of 11
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Calibration Laboratory of AL = et Kl
Schmid & Partner S g Service suisse &'étalonnage
Engineering AG % g Servisio seicaero dl eraturs
Zeughausstrasse 43, 5004 Zurich, Switzerland ’«w{/‘\\‘\y‘ Swiss Calibration Sarvice
Accredited by the Swiss Actredtation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service ts one of the signatories to the EA
Multilateral Agreemant for the recognition of calibeation certificates

Glossary:

TSL tissue simulating bquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y 2

pCcpP diode compression point

CF crest factor (1iduty_cycle) of the RF signal

A B CD modulation dependent linsarization parameters

Polarization ¢ o rotation around probe axis

Polarization 4 4 rotation around an axis that i3 in the plane normal 1o peobe axis (at measurement center),
.2, B =0 s normal to probe axis

Connector Angle Information used in DASY system 1o align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

al 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: Measurament
Techniques®, June 2013

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

c) |EC 62209-2, “Procedure to determine the Specific Absorption Rate (SAR) for wireless communication davices
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™

Methods Applied and Interpretation of Parameters:

o« NORMx.y.z Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide)
NORMz.y,z are only intarmediate values, i.e., the uncerntainties of NORMx.y,z does not affect the E”-field
unceriainty inside TSL (see below ConvF).

«  NORM(Nxy.z = NORMx.y.z * frequency_response (see Frequency Response Chart). This inearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response i included
in the stated uncertainty of ComvF.

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

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

e Axyz Bryz Cxyz Dxyz VRxyz A B, C. Dare numerical inearization parameters assessed based on
the data of power sweep for specific modutation signal. The parameters do not depend on frequency nor
madia. VR is the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using anatytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parametars applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF wheraby the uncertainty cormesponds to that given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which aiows extending the validity from £ 50 MHz to £ 100
MHz.

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

« Sensor Offset The sensor offset corresponds to the offset of virtual measurament canter from the probe tp
(on probe axis), No tolerance required.

« Connector Angle- The angle s assessed using the information gained by determining the NORMx (no
uncertainty required),

Cartificate No: EX3-3863_Aug15 Page 20l 11
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Report No.:

HCT-A-1605-F002-1

EX30V4 - SN:3883

Probe EX3DV4

SN:3863

Manufactured:  February 2, 2012
Calibrated: August 27, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Corlibcate No. EX3-3863_Aug15 Page 3 of 11
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HCT CO,LTD

EX30V4- SN 3863 Auvgust 27 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Basic Calibration Parameters

Sensor X | Sansor Y [ Sansor Z T Unc (k=2)
Nomm (uVI(Vim)T- 0.37 0.35 0.45 | 2107 % |
[ DCP (mV}" 101.9 | 103.9 [ 88 0 |
Modulation Calibration Parameters
uiD [ ication System Name A 8 c o VR Unct
il 4B | dBVuv ds mv (k=2)
[ W = X | 00 0.0 10 | 000 | 1318 | 27 %
- Y | 00 0.0 10 | 1299 )
2| 0o 0.0 10 | 1264

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

* The uncertainties of Norm XY .2 do not affect the E”-fink uncenaety insde TSL (ses Pagen 5 and 6)

" Nesnerical insarization parameter. uncertainty not required.

" Uncenmuitity is determined using the max. d from lnoar appiyang rectanguiar distnbuson and m expressed for the squars of tha
feid vatue

Certificate No: EX3-3863_Aug15 Page 4 of 11
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EX30V4— SN:3863 Augusl 27, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Canductivity Dopth ” Unc

f(MH2)® | Permittivity” | (Sim)" ConvF X | ConvFY | ConvFZ | Alpha® |  (mm) (k=2)
150 523 076 11.89 11.89 11.89 0.00 1.00 | £133%
450 435 0.87 10.31 10.31 10.31 0.17 130 | £133%
750 419 0.88 9.83 9.83 983 0.24 1.21 +120 %
835 415 0.80 9.46 9.46 9.46 0.21 1.30 £120%
8500 415 0.97 9.28 9.28 9.28 0.26 1.11 £12.0%
1450 405 1.20 8.31 8.31 831 0.15 1.81 £ 120 %
1750 401 1.7 B.18 8.18 8.18 0.36 0.90 +120%
1900 40.0 1.40 7.64 7.84 7.84 0.21 1.07 £ 12.0%

1950 400 1.40 7.60 7.60 7.60 0.31 080 | +120%
2450 392 1.80 7.04 7.04 7.04 0.27 098 | £120%
2600 39.0 1.96 6.84 8.84 6.84 0.27 1.04 £120%
3500 arse 29 8.77 6.77 6.77 0.28 106 | =131%
5250 359 a4 4.94 484 4.94 0.35 180 | £131%
5600 355 5.07 4.44 4.44 444 0.45 180 | £131%
5750 354 522 4.65 4,65 4.65 0.45 1.80 £131%

‘Fmanmymatyabon:oowuantwumwvwmmvuammmmmz)ma-vmﬂnesomrr-
uncartanty & the RSS of the ConvF uncenainty m y and the g y b Frequancy valaty
betow 300 Mz is £ 10, 25, 40, SONYOMhComFmMMQO 54,128 150mzzowmom Abwosamhmm:y
Mwumw—:mznoum
" Al frequencees below 3 GHZ, the valicity of tissus paramaters {c and o) can be telared (o £ 10% f liguia s § A ts ap o
measured SAR values. Al Sequencies shiove 3 GHZ. the viidity of tssue paramenters [ and o) is resiricted 1o & 5% Y‘Mmmnvn"nﬁssof
mwwwhmwmwnwm
dunng SPEAG warrants that $he ramaning devalon due 10 1he boundary effec after compensatian s
uny:mm:1%|nvh'mb¢m3(’mmdbem12%bvhwbetmn3-60wumdﬂuuwwt~nh.lmombew
dearnetet kom the boundary

Cortificate No: EX3-3863_Aug15 Page S of 11
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HCT CO,LTD

EX3DVA4.-- SN.3863 August 27, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Dopth " Une

| 1(MHZ)S | Permittivity" (Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 619 0.80 11.68 11.68 11.68 0,00 100 | £133%
450 56.7 0.94 10.67 10.67 10.87 0.10 120 | £133%
750 55.5 0.96 9.76 9.76 9.76 025 | 1.16 £12.0 %
838 552 0.97 9.40 940 9.40 0.23 144 £ 12.0%
1750 53.4 1.49 7.73 7.73 7.73 0.24 1.01 t 120 %
1900 533 152 7.48 748 7.48 039 0.80 £ 120 %
2450 52.7 1.95 7.11 7.11 7.11 0.31 0.80 £12.0 %
2600 525 216 6.97 697 8.97 0.33 0.80 £ 12.0 %
5250 489 536 444 4.44 444 | 040 1.90 +£13.1%
5800 485 577 377 3.77 3.77 0.50 1.90 £131%
5750 483 5.94 4.08 4,08 408 | 050 190 | =131 %

‘vavmmmmdxtoanawyamsluDASVMlNhW(ueP'mh .Mllmmn.dlnzmwu The
uncariainty is the RSS of the Comd uncertainty st y and the o y for Y y band. Frequency validy
balow 300 MMz is £ 10, 25, 40, mmmuuvammrmmnao 64,128, 1sowmwumm Abave 5§ GHz frequency
v-uymuw»-nomm

¥ Al requoncies below 3 Gz, the vaidity of tissue parametem (¢ snd 1) can be tetaced 10 £ 10% If iquid comp [
messuret SAH values, Al froquoncies above 3 GHz, the validity of Sssue parameters (v und o) is tesiricied 1o £ 5% T'DwmcuwnynmoﬂsSd
lheCowawmmh dicat ‘wwnnu-

" Alpha’Depth ae SPEAG thal the remanng o dus 1o the b y etfoct after compersiasan 18
alwarys less than ¢ l%hmmJGmammlw~2%laﬁw:m16m-mmuvuMwwmw
dlametar from the boundary
Certificate No© EX3-3863_Aug15 PageGol 11
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EX30VA- SN:3B63 August 27, 2015
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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o o
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Centificate No: EX3-3863_Aug15s Page 7 of 11
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HCT-A-1605-F002-1
HCT CO,LTD

EX30V4- SN.3863

Augu )
Receiving Pattern (¢), 9 =0°
=600 MHz, TEM f=1800 MHz,R22
% " '~,;;,.c..\_{;‘;;er'fftle‘.33:4.:,_;;‘,‘,1:‘
ﬁo'.H
N )

-y

Uncertainty of Axial Isotropy Assessment: % 0.5% (k=2)

Certificate No: EX3-3863_Aug15 Page 8of 11
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HCT CO,LTD

EX3DV4- 8N:3863 August 27, 2015

Dynamic Range f(SAR}caq)

(TEM cell , foyu= 1900 MHz)
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Uncertainty of Linaarity Assessmant: £ 0.6% (k=2)
Certfficate No- EX3-3863_Aug15 Page 9 of 11
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EX30V4- SN38E3 August 27, 2015

Conversion Factor Assessment

= B35 MHZ WGLS RS (H_convF) = 1900 MHz WGLS R22 (H_comF)

BN NN
v = v
agrw
-]

. i
2 2] ) 2

Deviation from Isotropy in Liquid
Error (¢, 3), f =900 MHz

-0 08 08 04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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CT FCC ID: ASLSMT230NW HCT-A-1605-F002-1

HCT CO,LTD

EX30V4- SN.3863 August 27, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Other Probe Parameters

| Sensor Arrangement Triangular |
| Connector Angle () | 1053 |
| Mechanical Surface Detection Mode | enabled
| Optical Surface Detection Mode - disabled |
[ Probe Overall Length 1 337 mm |
| Probe Budy Diameter I 10 mm |
(TipLength | amm i

Tip Diamstar 2.5 mm |
m X Calibration Point - 1 mm i
| Probe Tip 1o Sensor Y Calibration Point 1 mm :
[Probe Tip to Sensor Z Calbration Point 1 mm |
"Recommended Measurement Distance from Surface 1.4 mm
Certficate No: EX3-3863_Aug1s Papge 110l 11
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HC'- FCC ID: A3LSMT230NW Report No.:

rrolBipeemgedieg HCT-A-1605-F002-1

Calibration Laboratory of X, Schweizérischie Kalibrierdienst

Schmid & Partner % 3 Service sulsse d'étalonnage
Engineering AG e c Saryizio svizzero di taratura

Zeughausstrasse 33, 8004 Zurich, Switzerland ! ,'ﬁ\\,s* S Swiss Calibration Service

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

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

Multilateral Ag t for the goition of calibration certificates

cient  HCT (Dymstec) Cortificate No: D2450V2-743_May15

CALIBRATION CERTIFICATE

Otject D2450V2 - SN: 743

Calibristion procedureis) QA CAL-05.:9

Calibration procedure for dipole validation kits above 700 MHz

Calbration date: May 19, 2015

This caibration canificato documents tha traceatilily 1o national standasds, which reakza the physical units of measuremans (S
The measurements and 1ha uncerainfies with conidence probabiity ace given on tha foflowing pages and are part of the cerificate.

All cafibrations have been conducied in the clased laboralory facility: amviranment tompaciture (22 = 3)"C and humidiy < 70%.

Caliteation Equipmant used (MATE uritical far calbration)

Primary Standards LD # Cal Data (Certiicate No.) Scheduled Catbration
Power meter EPM-342A | GBarasoTos 07-Oct-14 (No. 247-02020) Oct-15

Ooywer sanscr HP 84812 LSa7202783 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP B4G61A MY41092317 07-Oct-14 (No. 217-02021) 015

Reference 20 4B Atlenis3ior SN: 5058 (20K) 01-Apr-16 (N, 217-02131) Mar-16

Typa-N mismalch combination SN 5047.2 / DS32T  O1-Api-15 (No. 217-02134) Mar-16

Roference Probe ES30V3 SN 3205 30-Dec-14 (No. ES3-3205 Dectd) Dec-15

DAE4 SN: 601 18-Aug-14 {No. DAES-E01_Aug14) Abg-15

Secondary Standards 10 # Check Data (in house) Scheduled Check

AF generator &S SMT-06 100005 04-Aug-92 (in houss check Oct-13} In houss check: Oct-18
Natwerk Analyzer HP 8753 USA7I00585 54206  18-0ct-01 {in house chack Oot-14) In house check: Oct-15

Name Function

Caitrated by: Michae! Websr  Laboratory Tachrician ?%—
PR K Pokric Tocheical Manager %/{é/

Issued: May 20, 2015

This calibration ficate shall not be recroducad axcept In ful without writtsn aporoval of the laboratory

Certficate No: D2450V2-743_May15 Page 1 0f8

F-TP22-03 (Rev.00) 48 /57 HCT CO., LTD.



-~
“'I'C'- FCC ID: A3LSMT230NW Report No.:

HCT-A-1605-F002-1

HCTCOLLTD

Calibration Laboratory of S, Schweizerischer Kalibriordienst

Schmid & Partner R— (S: Secvice suisse d'élalonnage
Engineering AG e Servizio svizzero di taratura

Zeughsusstrasse 43, 004 Zurich, Switzorland ANy S 5wiss Calibration Service

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

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

Muttilateral Ag t for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,2

N/A niot applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

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

|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

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL; The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the ftat phantom section, with the arms oriented
parallel to the body axis.

Feed Point impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn 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 unceriainty of measurement
multiphied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

Cenificate No: D2450V2-743_May15 Page20f8
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Measurement Conditions
DASY system configuration, 8s far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modutar Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 382 1.80 mho/m
Measured Head TSL parameters {226202)°C 378+6% 1.84 mho/m £6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.6 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.32 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.0 W/kg = 16.5 % (k=2)
Body TSL parameters
The {ollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1,95 mho/'m
Measured Body TSL parameters (220£02)°C 507 +6% 203 mho'm+6%
Body TSL temperature change during test <05°C —— -
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SARA measured 250 mW Input power 13.4 Wikg
SAR for nominal Body TSL parameters notmalized to 1W 52.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.20 Wikg
SAR for nominal Body TSL paramaeters normatized to 1W 24.4 Wikg = 16.5 % (k=2)

Certiticate No: D2450V2-743_May15
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5420 +44 12
Return Loss -246dB

Antenna Parameters with Body TSL

Impedance, translormed to feed point 5140Q+61Q
Return Loss -242dB

General Antenna Parameters and Design

l Electrical Detay (one direction) ] 1.160 ns ]

After lang 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 connecied 1o the
second arm of the dipole. The antenna is therelore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arma in order to improve matching when |caded according to the position as explainad in the
*Measurement Conditions® paragraph, The SAR data are not affected by this change. The overall dipole length is stil
according to the Standard.

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

feedpoint may be damaged,
Additional EUT Data
Manufactured by SPEAG
Manufactured on December 01, 2003
Certificate No: D2450V2-743_May15 Page 4 of8
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DASYS5 Validation Report for Head TSL

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

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

Mecdium parameters used: f = 2450 MHz: o = |.84 S/m; £ = 37.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY352 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.534, 4.54, 4.54); Calibrated: 30.12,2014;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Senal: 1001

o DASYS52 52.8.8(1222); SEMCAD X 14.6,10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, d2=5mm

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

Peak SAR (extrapolated) = 28.0 Wrkg

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

Maximum value of SAR (measured) = 17.7 Wikg

dB

-4.80
-9.60
-14.40
-19.28
-24.00

0dB =177 W/kg = 12,48 dBW/kg

Certificate No: D2450V2-743_May1s Page 5ol 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

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

Communication System: UID () - CW; Frequency: 2450 MHz

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

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

DASY52 Configuration:
e Probe; ES3DV3 - SN3205; ConvF(4.32, 4,32, 4.32); Calibrated: 30.12.2014;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

« DASYS252.8.8(1222) SEMCAD X 14.6.11(7331)

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

Reference Value = 96.12 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 27.9 Wikg

SAR(1 g) = 13.4 W/kg; SAR(10 g) = 6.2 Wikg

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

dB

-4.80
-3.60
-14.40
-19,20
-24.00

0dB = 17.7 Wikg = 12.48 dBW/kg

Certificate No: D2450V2-743_May15 Page 7of 8
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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 Frequency (MHz)
(% by weight) 2450-2700
Tissue Type Head Body
Water 71.88 73.2
Salt (NaCl) 0.16 0.1
Sugar 0.0 0.0
HEC 0.0 0.0
Bactericide 0.0 0.0
Triton X-100 19.97 0.0
DGBE 7.99 26.7
Diethylene glycol hexyl ether

Salt:

Water:

DGBE:

Triton X-100(ultra pure):

99 % Pure Sodium Chloride

De-ionized, 16M resistivity

98 % Pure Sucrose

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

F-TP22-03 (Rev.00)
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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 1528-2003 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.

Probe Dlelectrlc Parameters CW Validation Modulatlon Validation
Callijb(attion Dipole Date Measured Measured o ... —Probe Probe MOD. Duty o
o Perm|tt|V|ty Conductivity yLlnearltylsotropy Type |Factor

1 3863 |EX3DV4 | Body [2450| 743 | 09/15/2015 53.2 PASS | PASS | PASS |OFDM| N/A |PASS

SAR System Validation Summary

Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above
represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01v01r04. 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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