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1. Attestation of Test Result of Device Under Test

Attestation of SAR test result

Applicant Name: SAMSUNG Electronics Co., Ltd.
FCC ID: A3LSMG550FY
Model: SM-G550FY
EUT Type Mobile Phone
Application Type: Certification
The Highest Reported SAR (W/Kg)
Band Tx. Frequency \ Equipment Reported 1g SAR (W/kg)
Head Body-Worn Hotspot
GSM/GPRS 850 824.2 - 848.8 PCE 0.23 0.30 0.26
GSM/GPRS 1900 1 850.2 -1 909.8 PCE 0.23 0.46 0.68
UMTS 850 826.4 - 846.6 PCE 0.23 0.25 0.25
UMTS 1900 1852.4-1907.6 PCE 0.37 0.86 0.86
LTES 824.7 - 843 PCE 0.22 0.26 0.26
802.11b 2412 -2 462 DTS 1.03 0.23 0.23
Bluetooth 2402 -2480 DSS/DTS - 0.13* -
Simultaneous SAR per KDB 690783 D01v01r03 1.40 1.09
Date(s) of Tests: 09. 03, 2015 ~ 09. 17, 2015
Note :

* BT Body-worn SAR value is estimated SAR value that should not be reported standalone SAR on grants of
equipment approval.
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2. Device Under Test Description
2.1 DUT specification

Device Wireless specification overview
Operating Mode Tx Frequency

Band & Mode

GSM/GPRS 850 Voice / Data 824.2 — 848.8 MHz
GSM/GPRS 1900 Voice / Data 1 850.0 — 1 909.8 MHz
UMTS 850 Voice / Data 826.4 — 846.6 MHz
UMTS 1900 Voice / Data 1852.4 -1 907.6 MHz
LTE Band 5 (Cell) Data 824.7 — 848.3 MHz
2.4 GHz WLAN Data 2412 -2 462 MHz
Bluetooth Data 2 402 — 2 480 MHz

Device Description

Device Dimension Overall (Length x Width) : 142 mm x 72 mm
Overall Diagonal : 153 mm

Display Diagonal : 128 mm

Back Cover Normal Battery cover

Battery Options Standard

Hardware Version: REV1.0

Software Version : G550FY.001
Mode Serial Number
GSM 850,1900 UMTS 850, 1900 R38G80JQJ7D
LTES

Device Serial Numbers WiF R38GI0F2ANR

Several samples with identical hardware were used to SAR testing. The
manufacturer has confirmed that the devices tested have the same physical,
mechanical and thermal characteristics are within operational tolerances
expected for production units.

2.2 DUT Wireless mode

Wireless

Modulation Operating Mode Duty Cycle
GSM Voice: 12.5%
850 Voice(GMSK) ?AEI?SS{OEI(D:EES GPRS 1 Slot: 12.5%
GSM 1900 GPRS (GMSK) Class 33 — 4 Up. 5 Down 2 Slots : 25%
EGPRS (8PSK) Mode class B ' 3 Slots : 37.5%
4 Slots : 50%
UMTS Rel.99 (Voice / DATA)
Band 5 HSDPA (Rel. 5)
WCDMA (UMTS) Band 2 HSUPA (Rel. 6) 100 %
DC-HSDPA (Rel. 8)
HSPA+ (Rel. 7) (Uplink QPSK Only)
LTE Band 5 (Cell) Data (QPSK, 16QAM) 100 % (FDD)
2.4 GHz WLAN Data 802.11 b, 802.11 g, 802.11 n (HT20) | 98.79 %
Bluetooth Data 41LE N/A
This EUT support dual SIM cards. SIM path is using same RF path.
Others This device was tested with SIM 1.
This device supports Mobile Hotspot.
Report No. HCT CO., LTD.
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2.3 LTE information

Item. Description

Frequency Range: Band 5: 824.7 MHz ~ 848.3 MHz
Channel Bandwidths Band 5: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz

Channel Number s& Frequencies(MHz):

1.4 MHz 3 MHz 5 MHz 10 MHz
Ch. Freg. (MHz) Ch. Freq. (MHz) Ch. Freg. (MHz) Ch. Freg. (MHz)

20407 824.7 20415 825.5 20425 826.5 20450 829.0

20525 836.5 20525 836.5 20525 836.5 20525 836.5

20643 848.3 20635 847.5 20625 846.5 20600 844.0
il\:cijjtllations Supported QPSK, 160AM

Data Only,

LTE voice/data LTE voice is available via VolIP.
requirements Considering the users may install 3rd party software to enable VolIP,

LTE Head SAR is also evaluated.

The EUT incorporates MPR as per 3GPP TS 36.101 sec. 6.2.3 ~6.2.5
(Manufacturer attestation to be provided)

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

A-MPR is not implemented in the DUT.

LTE Carrier Aggregation This device doesn't support LTE Carrier Aggregation

HCT CO., LTD.
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2.4 TEST METHODOLOGY and Procedures

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

- FCC KDB Publication 248227 D01 802.11 Wi-Fi SAR v02r01

- FCC KDB Publication 447498 D01 General SAR Guidance v05r02

- FCC KDB Publication 648474 D04 Handset SAR v01r02

- FCC KDB Publication 865664 D01 SAR measurement 100 MHz to 6 GHz v01r04
- FCC KDB Publication 865664 D02 SAR Reporting vO01r01

- October 2013 TCB Workshop Notes (GPRS testing criteria)

- April 2015 TCB Workshop Notes (Simultaneous transmission summation clarified)

HCT CO., LTD.
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2.5 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 D0O1v05r02.

2.5.1 Maximum Output Power

Burst Average GMSK (dBm) Burst Average 8-PSK (dBm)

Mode / Band
1Tx 2Tx 3Tx 4 Tx 1Tx 2Tx 3Tx 4 Tx
Slot Slot Slot Slot Slot Slot Slot Slot

Maximum | 335 | 33.5 | 295 | 285 | 275 | 275 | 255 | 235 | 225
Nominal | 33.0 | 33.0 | 29.0 | 28.0 | 27.0 | 27.0 | 25.0 | 23.0 | 22.0
Maximum | 30.2 | 30.2 | 27.5 | 26,5 | 255 | 26,5 | 235 | 225 | 215
Nominal | 29.7 | 29.7 | 27.0 | 26.0 | 25.0 | 26.0 | 23.0 | 22.0 | 21.0

GSM/GPRS/EDGE 850

GSM/GPRS/EDGE 1900

Mode / Band V\?CG[?I\IZA HgsGDPPF,)A HBSGUPFI’DA DC-HSDPA
@m)  (dBm) CELD CELD
UMTS Band 5 Maximum 23.0 22.0 22.0 22.3
(850 MHz) Nominal 225 21.5 21.5 21.8
UMTS Band 2 Maximum 225 22.3 215 22.3
(1900 MHz) Nominal 22.0 21.8 21.0 21.8

Mode / Band Modulated Average (dBm)
Maximum 235
LTE Band 5 (Cell) -
Nominal 23.0
Mode / Band Modulated Average (dBm)
Maximum 17.5
IEEE 802.11b (2.4 GHz) -
Nominal 17.0
Maximum 14.5
IEEE 802.119g (2.4 GH2z) -
Nominal 14.0
Maximum 13.5
IEEE 802.11n (2.4 GH2z) -
Nominal 13.0
Maximum 9.5
GFSK(DH5) -
Nominal 9
Maximum 5.5
Bluetooth m/4DQPSK(2-DH5) -
Nominal 5
Maximum 5.5
8DPSK(3-DH5) -
Nominal 5
Maximum 7.5
Bluetooth LE -
Nominal 7
R N HCT CO., LTD.
eport No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 8 of 125
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2.6 DUT Antenna Locations
Device Edges / Sides for SAR Testing

GSM/GPRS 850 Yes Yes Yes Yes Yes No
GSM/GPRS 1900 Yes Yes Yes Yes Yes No
UMTS 850 Yes Yes Yes Yes Yes No
UMTS 1900 Yes Yes Yes Yes Yes No
LTE Band 5 Yes Yes Yes Yes Yes No
2.4 GHz WLAN Yes Yes No Yes No Yes

Particular EUT edges were not required to be evaluated for Wireless Router SAR if the edges were > 25 mm
from the transmitting antenna according to FCC KDB 941225D06v02 on page 2. The distance between the
transmit antennas and the edges of the device are included in the filing. The overall dimensions of this device
are > 9 X 5 cm. The overall diagonal dimension of the device is < 160 mm and the diagonal display is < 150
mm.

2.7 SAR Summation Scenario

According to FCC KDB 447498 D01v05r02, transmitters are considered to be transmitting simultaneously
when there is overlapping transmission, with the exception of transmissions during network hand-offs with
maximum hand-off duration less than 30 seconds. Possible transmission paths for the EUT are shown below
paths and are mode in same rectangle to indicate communication modes which share the same path. Modes
which share the same transmission path cannot transmit simultaneously with one another.

Path 1 Path 2
;- - T T T T T T T === 7771 1 - - - T T ===771
I GSM/GPRS I I |
I UMTS I I BT/WiFi |
I LTE | | |

—-_—a— - - - - - - O O e e e e s e ol -_—e - - e e e e e e =w ol

Simultaneous transmission paths

This device contains multiple transmitters that may operate simultaneously, and therefore requires a
simultaneous transmission analysis according to FCC KDB 447498 D0O1v05r02.

HCT CO., LTD.
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HCT-A-1509-FE009-1 TEL: +82 31 645 6300  FAX: +82 31 645 6401

Report No.



HCT

HET R, LT

FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015
Applicable Combination Head Body-Worn Hotspot

GSM Voice + 2.4 GHz WiFi Yes Yes N/A

GSM Voice + 2.4 GHz Bluetooth N/A Yes N/A

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

UMTS + 2.4 GHz WiFi Yes Yes Yes

UMTS + 2.4 GHz Bluetooth N/A Yes N/A

LTE+ 2.4 GHz WiFi Yes Yes Yes

LTE+ 2.4 GHz Bluetooth N/A Yes N/A

1. 2.4 GHz WLAN and 2.4 GHz Bluetooth share antenna path and cannot transmit simultaneously
2. All licensed modes share the same antenna path and cannot transmit simultaneously.

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

4. Per the manufacturer, GPRS does not support VOIP service.

5. This device does not support VOLTE.

6. LTE is considered pre-installed VOIP applications.

7. The highest reported SAR for each exposure condition is used for SAR summation purpose.

2.8 SAR Test Exclusions Applied

(A) BT & BT LE

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

Max Power of Channel(mW)

) * \/Frequency(GHz) < 3.0

Test Separation Distance (mm

Frequency Maximum Separation
Allowed Power Distance
[MHz] [mW] [mm]
Bluetooth 2480 9 15 0.94
Bluetooth LE 2480 6 15 0.63

Based on the maximum conducted power of Bluetooth and antenna to use separation distance, Bluetooth
SAR was not required [(9/15)*V2.480] = 0.94 < 3.0.
Based on the maximum conducted power of Bluetooth LE and antenna to use separation distance, Bluetooth
LE SAR was not required [(6/15)*\2.480] = 0.63 < 3.0.

This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission
analysis is required. Per FCC KDB 447498 DO01v05r02 IV.C.1iii, simultaneous transmission SAR test
exclusion may be applied when the sum of the 1-g SAR for all the simultaneous transmitting antennas in a
specific a physical test configuration is < 1.6W/kg. When standalone SAR is not required to be measured per
FCC KDB 447498 D01v05r02 4.3.22, the following equation must be used to estimate the standalone 1-g
SAR for simultaneous transmission assessment involving that transmitter.

Estimated SAR = Vng:Z) *

(Max Power of channel mWw)

Min Seperation Distance

Report No.
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Frequenc Maximum Separation Distance  Estimated SAR
q y Allowed Power (Body)
Bluetooth 2480 9 15 0.13
Bluetooth LE 2480 6 15 0.08

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 D0O1v05r02.

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

(B) Licensed Transmitter(s)

This device is only capable of QPSK HSUPA in the uplink. Therefore, no additional SAR tests are required
beyond that described for devices with HSUPA in KDB 941225 D01v03.

LTE SAR for the higher modulations and lower bandwidths were not tested since the maximum average
output power of all required channels and configurations was not more than 0.5 dB higher than the highest
bandwidth; and the reported LTE SAR for the highest bandwidth was less than 1.45 W/kg for all configurations
according to FCC KDB 941225 D05v02r03.

Per FCC KDB 941225 D01v03, 12.2 kbps RMC is the primary mode and HSPA (HSUPA/HSDPA with RMC) is
the secondary mode.

Per KDB 941225 DO01v03, The SAR test exclusion is applied to the secondary mode by the following
equation.

_ _ Secondary Max tune — up (mW)
Adjusted SAR = Highest Reported SAR * — < 1.2W/kg.
Primary Max tune tune — up(mW)

Based on the highest Reported SAR, the secondary mode is not required.
[0.860* (170/178)] = 0.821 W/kg < 1.2 W/kg

And the maximum output power and tune-up tolerance in secondary mode is < 0.25 dB higher than the
primary mode.

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)
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.
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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.

~

Seniad | —2
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Figure 2. HCT SAR Lab. Test Measurement Set-up

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

The shell corresponds to the specifications of the Specific Anthropomorphic
Mannequin (SAM) phantom defined in IEEE 1528 and IEC 62209-1. It enables the
dosimetric evaluation of left and right hand phone usage as well as body mounted
usage at the flat phantom region. A cover prevents evaporation of the liquid.
Reference markings on the phantom allow the complete setup of all predefined
phantom positions and measurement grids by teaching three points with the robot.

Shell Thickness 2.0 mm £ 0.2 mm (6 £ 0.2 mm at ear point)
Filling Volume about 25 L
Dimensions 810 mm x 1 000 mm x 500 mm (H x L x W)

Triple Modular Phantom consists of tree identical modules which can be installed
and removed separately without emptying the liquid. It includes three reference
points for phantom installation. Covers prevent evaporation of the liquid. Phantom
material is resistant to DGBE based tissue simulating liquids. The MFP V5.1 will be
delivered including wooden support only (non-standard SPEAG support).
Applicable for system performance check from 700 MHz to 6 GHz (MFP V5.1C) as
well as dosimetric evaluations for body-worn operation.

Shell Thickness 2.0mm = 0.2 mm
Filling Volume approx. 8.1 L
Dimensions 830 mm x 500 mm (L x W)

4.3 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.

HCT ., LTD.
Report No. CT CO.,

HCT-A-1509-F009-1 TEL: +82 31 6456300  FAX: +82 31 645 6401

Fig. 4-2. MFP V5.1C

Fig. 4-3. Device Holder
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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 1528-2013.

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 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.
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Area scan and zoom scan resolution setting follow KDB 865664 D01v01r04 quoted below.

<3GHz >3 GHz
Maximum distance from closest measurement point
(geometric center of probe sensors) to phantom surface S+l mm Y2 9:In(2)£0.5 mm
Maximum probe angle from probe axis to phantom surface 30°41° 20°+1°

normal at the measurement location

Maximum area scan Spatial resolution: Axarea Ayarea

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

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

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

Maximum zoom scan Spatial resolution: Ax,oom, AYzoom

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

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

3-4 GHz: <4 mm

uniform grid: Az,oom(n) <5mm 4-5 GHz: <3 mm
5-6 GHz: <2 mm
Maximum zoom scan «
Spatial resolution AZz00m(1): between 1 3-4 GHz: <3 mm
normal to phantom two Points closest to <4 mm 4-5 GHz: <2.5 mm
surface graded  [Phantom surface 5-6 GHz: <2 mm
grid
AZ,00m(N>1): between 1.5 Azyogr(n-1)
subsequent Points - zoom
3-4 GHz: >28 mm
Minimum zoom scan volume X, Y, Z >30 mm 4-5 GHz: >25 mm

5-6 GHz: >22 mm

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.

Report No.
HCT-A-1509-F009-1

HCT CO,, LTD.
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6. DESCRIPTION OF TEST POSITION
6.1 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.

« @ roterence paint
“antrance 1o ear cansl |

6.1 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 line center line

horizental
line

harizontal
line A

bottom of haadaet B
/ handset

acoustic
output

Figure 6-3. Handset vertical and horizontal reference lines
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6.2 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 1.0 cm from the EUT
back surface to the liquid interface is configured for the generic test.

"See the Test SET-UP Photo"

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

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

6.3 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 DO04v01r02 S

'’ *
Body-worn accessory exposure is typically related to voice mode operations when Mg

handsets are carried in body-worm accessories. The body-worm accessory t
procedures in FCC KDB Publication 447498 DO1v05r02 should be used to test for : \}

body-worn 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
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that dictates the closest spacing to the body is tested.

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.

6.4 Wireless Router Configurations

Some battery-operated handsets have the capability to transmit and receive user data through simultaneous
transmission of WIFI simultaneously with a separate licensed transmitter. The FCC has provided guidance in
FCC KDB Publication 941225 D0O6v02 where SAR test considerations for handsets (LxW2>9cmx5 cm) are
based on a composite test separation distance of 10 mm from the front back and edges of the device
containing transmitting antennas within 2.5 cm of their edges, determined from general mixed use conditions
for this type of devices. Since the hotspot SAR results may overlap with the body-worm accessory SAR
requirements, the more conservative configurations can be considered, thus excluding some body-worm
accessory SAR tests.

When the user enables the personal wireless router functions for the handset actual operations include
simultaneous transmission of both the WIFI transmitter and another licensed transmitter. Both transmitters
often do not transmit at the same transmitting frequency and thus cannot be evaluated for SAR under actual
use conditions due to the limitations of the SAR assessment probes. Therefore, SAR must be evaluated for
each frequency transmission and mode separately and spatially summed with the WIFI transmitter according
to FCC KDB Publication 447498 D01v05r02 publication procedures. The "Portable Hotspot* feature on the
handset was NOT activated during SAR assessments, to ensure the SAR measurements were evaluated for
a single transmission frequency RF signal at a time.
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7. ANSI/ IEEE C95.1 - 2005 RF EXPOSURE LIMITS

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

Table 8.1 Safety Limits for Partial Body Exposure
NOTES:

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

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

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

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no
knowledge or control of their exposure. The general population/uncontrolled exposure limits are applicable to
situations in which the general public may be exposed or in which persons who are exposed as a
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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8. FCC SAR GENERAL MEASUREMENT PROCEDURES

8.1 Measured and Reported SAR

Per FCC KDB Publication 447498 D01v05r02, 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 3G SAR Test Reduction Procedure

8.2.1 GSM, GPRS AND EDGE

The following procedures may be considered for each frequency band to determine SAR test reduction for
devices operating in GSM/GPRS/EDGE modes to demonstrate RF exposure compliance. GSM voice mode
transmits with 1 time slot. GPRS and EDGE may transmit up to 4 time slots in the 8 time-slot frame according
to the multi-slot class implemented in a device.

8.2.2 SAR Test Reduction

In FCC KDB 941225 D01v03, certain transmission modes within a frequency band and wireless mode
evaluated for SAR are defined as primary modes. The equivalent modes considered for SAR test reduction
are denoted as secondary modes. When the maximum output power including tune-up tolerance specified for
production units in a secondary mode is < 0.25 dB higher than the primary mode or when the highest
reported SAR of the primary mode, scaled by the ratio of specified maximum output power and tune-up
tolerance of secondary to primary mode, is < 1.2 W/kg, SAR measurements are not required for the
secondary mode. These criteria are referred to as the 3G SAR test reduction procedure. When the 3G SAR
test reduction procedure is not satisfied, SAR measurements are additionally required for the secondary
mode.

SAR test reduction for GPRS and EDGE modes is determined by the source-based time-averaged output
power specified for production units, including tune-up tolerance. The data mode with highest specified
time-averaged output power should be tested for SAR compliance in the applicable exposure conditions. For
modes with the same specified maximum output power and tolerance, the higher number time-slot
configuration should be tested

8.3 Procedures Used to Establish RF Signal for SAR

The following procedures are according to FCC KDB 941225 D01v03 - 3G SAR Measurement Procedures
The handset was placed into a simulated call using a base station simulator in a shielded chamber. Such test
signals offer a consistent means for testing SAR and are recommended for evaluation SAR measurements
were taken with a fully charged battery. In order to verify that the device was tested and maintained at full
power, this was configured with the base station simulator. The SAR measurement Software calculates a
reference point at the start and end of the test to check for power drifts. If conducted Power deviations of more
than 5 % occurred, the tests were repeated.

8.4 SAR Measurement Conditions for UMTS

8.4.1 Output Power Verification

Maximum output power is verified on the High, Middle and Low channels according to the general
descriptions in sec. 5.2 of 3GPP TS 34.121, using the appropriate RMC with TPC (transmit power control) set
to all “1s” or applying the required inner loop power control procedures to maintain maximum output power
while HSUPA is active. Results for all applicable physical channel configurations (DPCCH, DPDCHn and
speading codes, HS-DPCCH etc) are tabulated in this test report. All configurations that are not supported by
the DUT or cannot be measured due to technical or equipment limitations are identified.
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8.4.2 Head SAR Measurements

SAR for next to the ear head exposure is measured using a 12.2 kbps RMC with TPC bits configured to all
“1’s”. The 3G SAR test reduction procedure is applied to AMR configurations with 12.2 kbps RMC as the
primary mode. Otherwise, SAR is measured for 12.2 kbps AMR in 3.4 kbps SRB (signaling radio bearer)
using the highest reported SAR configuration in 12.2 kbps RMC for head exposure.

8.4.3 Body SAR measurements

SAR for body exposure configurations is measured using the 12.2kbps RMC with the TPC bits all “1s”. the 3G
SAR test reduction procedure is applied to other spreading codes and multiple DPDCHn configurations
supported by the handset with 12.2 kbps RMC as the primary mode. Otherwise, SAR is measured using and
applicable RMC configuration with the corresponding spreading code or DPDCHn, for the highest reported
SAR configuration in 12.2kbps RMC.

8.4.4 SAR Measurements with Rel. 5 HSDPA

The 3G SAR test reduction procedure is applied to HSDPA body configurations with 12.2 kbps RMC as the
primary mode. Otherwise, Body SAR for HSDPA is measured using and FRC with H-SET 1 in Sub-test and a
12.2 kbps RMC without HSDPA. Handsets with both HSDPA and HSUPA are tested according to release 6
HSPA test procedures. 8.4.5 SAR Measurement with Rel 6 HSUPA The 3G SAR test Reduction Procedure is
applied to HSPA (HSUPA/HSDPA with RMC) body configurations with 12.2 kbps RMC as the primary mode.
Otherwise, Body SAR for HSPA is measured with E-DCH Sub-test 5, Using H-Set 1 and QPSK for FRC and a
12.2kbps RMC configured in Test Loop Mode 1 and Power Control algorithm 2, according to the highest
reported body SAR configuration in 12.2 kbps RMC without HSPA. When VOIP applies to head exposure, the
3G SAR test reduction procedure is applied with 12.2 kbps RMC as the primary mode; otherwise, the same
HSPA configuration used for body SAR measurements are applied to head exposure testing.

8.4.5 SAR Measurements with Rel. 6 HSUPA

The 3G SAR test reduction procedure is applied to HSPA (HSUPA/HSDPA with RMC) body configurations
with 12.2 kbps RMC as the primary mode. Otherwise, Body SAR for HSPA is measured with E-DCH Sub-test
5, using H-Setl and QPSK for FRC and a 12.2 kbps RMC configured in Test Loop Mode 1 and power control
algorithm 2, according to the highest reported body SAR configuration in 12.2 kbps RMC without HSPA.

8.4.6 DC-HSDPA
UMTS SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB publication 941225 D01v03.
HSPA SAR was not required since the average output power of the HSPA subtests was not more than
0.25 dB higher than the RMC level and SAR was less than 1.2 W/kg.

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

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

> »
< »

RF Connector Wireless Devise
DUT

Base Station Simulator
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8.5 SAR Measurement Conditions for LTE

LTE modes are tested according to FCC KDB 941225 D05v02r03 publication. Establishing connections with
base station simulators ensure a consistent means for testing SAR and are recommended for evaluation SAR
[4]. The R&S CMWH500 or Anritsu MT8820C simulators are used for LTE output power measurements and
SAR testing. Closed loop power control was used so the UE transmits with maximum output power during
SAR testing. SAR tests were performed with the same number of RB and RB offsets transmitting on all TTI
frames (maximum TTI).

8.5.1 Spectrum Plots for RB Configurations
A properly configured base station simulator was used for SAR tests and power measurements. Therefore,
spectrum plots for RB configurations were not required to be included in this report.

8.5.2 MPR

MPR is permanently implemented for this device by the manufacturer. The specific manufacturer target MPR
is indicated alongside the SAR results. MPR is enabled for this device, according to 3GPP TS36. 101 Section
6.2.3 — 6.2.5 under Table 6.2.3-1.

8.5.3 A-MPR
A-MPR(Additional MPR) has been disabled for all SAR tests by setting NS=01 on the base station simulator.

8.5.4 Required RB Size and RB offsets for SAR testing
According to FCC KDB 941225 D05v02r03

a. Persec4.2.1, SAR is required for QPSK 1 RB Allocation for the largest bandwidth
i. The required channel and offset combination with the highest maximum output power is required

for SAR.

ii. When the reported SAR is < 0.8 W/Kg, testing of the remaining RB offset configurations and
required test channels is not required. Otherwise, SAR is required for the remaining required test
channels using the RB offset configuration with highest output power for that channel.

iii. When the reported SAR for a required test channel is > 1.45 W/kg, SAR is required for all RB
offset configurations for that channel.

b. Per Sec 4.2.2, SAR is required for 50% RB allocation using the largest bandwidth following the same
procedures outlined in Sec 4.2.1.

c. Per Sec. 4.2.3, QPSK SAR is not required for the 100% allOcation when the highest maximum output
power for the 100% allocation is less than the highest maximum output power of the 1 RB and 50% RB
allocations and the reported SAR for the 1 RB and 50% RB allocations is < 0.8 W/kg.

d. Per Sec. 4.2.4 and 4.3, SAR test for higher order modulations and lower bandwidths configurations are
not required when the conducted power of the required test configurations determined by Sec. 4.2.1
through 4.2.3 is less than or equal to 1/2 dB higher than the equivalent configuration using QPSK
modulation and when the QPSK SAR for those configurations is < 1.45 W/Kg.
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8.6 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 D01v02r01 for more
details.

8.6.1 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.

8.6.4 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.

8.6.5 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.

8.6.6 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.
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8.6.7 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.

8.6.8 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.

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 25 of 125
HCT-A-1509-FE009-1 TEL: +82 31 645 6300  FAX: +82 31 645 6401

Report No.



HCT

HET R, LT

FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015

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 D0O1v05r02.

9.1 GSM

GSM Conducted output powers (Burst-Average)

GPRS(GMSK) Data — CS1 EDGE Data
Band Channel GPRS GPRS GPRS GPRS EDGE EDGE EDGE EDGE

1TXSlot 2TXSlot 3TXSlot |4TXSlot  1TXSlot | 2TXSlot 3TXSlot 4TX Slot
(C1=110)) (dBm) (dBm) (C1=110)) (C1=110)) (dBm) (dBm) (dBm)

128 33.41 33.40 28.61 28.02 27.36 27.24 24.45 23.41 22.11
(;gg/l 190 33.46 33.44 28.89 28.14 27.39 27.42 24.53 23.31 22.23
251 33.46 33.45 28.77 28.03 27.39 27.20 24.07 23.26 22.05
512 29.20 29.24 26.23 25.46 24,01 25.49 22.71 21.68 20.48
(fgsol\c/l) 661 29.51 29.51 26.71 25.80 24.39 25.81 22.98 22.09 20.75
810 29.62 29.67 26.74 25.82 24.55 25.83 22.74 22.15 20.64

GSM Conducted output powers (Frame-Average

GPRS(GMSK) Data — CS1 ‘ EDGE Data
Channel GPRS GPRS GPRS  GPRS EDGE EDGE EDGE EDGE

1TXSlot | 2TXSlot 3TXSlot 4TXSlot | 1TXSlot 2TXSlot 3TXSlot 4TX Slot

128 24.38 24.37 2259 | 23.76 | 24.35 18.21 18.43 19.15 19.10
C;?(I;/I 190 24.43 24.41 22.87 | 23.88 | 24.38 18.39 18.51 19.05 19.22

251 24.43 24.42 22.75 | 23.77 | 24.38 18.17 18.05 19.00 19.04

512 20.17 20.21 20.21 | 21.20 | 21.00 16.46 16.69 17.42 17.47
fgSol\g 661 20.48 20.48 20.69 | 21.54 | 21.38 16.78 16.96 17.83 17.74

810 20.59 20.64 20.72 | 21.56 | 21.54 16.80 16.72 17.89 17.63
Note:

Time slot average factor is as follows:

1 Tx slot = 9.03 dB, Frame-Average output power = Burst-Average output power — 9.03 dB
2 Tx slot = 6.02 dB, Frame-Average output power = Burst-Average output power — 6.02 dB
3 Tx slot = 4.26 dB, Frame-Average output power = Burst-Average output power — 4.26 dB
4 Tx slot = 3.01 dB, Frame-Average output power = Burst-Average output power — 3.01 dB

GSM Class : B
GSM voice: Head SAR , Body worn SAR
GPRS / EDGE Multi-slots : Hotspot SAR with GPRS
Multi-slot Class 33 with CS 1 (GMSK)

Base Station Simulator EUT
RF Connector
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9.2 UMTS

Release 99 Setup Procedures used to establish the test signals

The following tests were completed according to the test requirements outlined in section 5.2 of the 3GPP
TS34.121-1 specification. The DUT supports power Class 3, which has a nominal maximum output power of
24 dBm (+1.7/-3.7)

Mode Subtest Rel99
Loopback Mode Test Mode 2
. Rel99 RMC 12.2kbps RMC
WCDMA General Settings : F,J
Power Control Algorithm Algorithm2
Bc/Bd 8/15

HSDPA Setup Procedures used to establish the test signals
The following 4 Sub-tests were completed according to Release 5 procedures in section 5.2 of 3GPP
TS34.121. A summary of these settings are illustrated below:

Mode HSDPA
Subtest 1 | 2 | 3 | 4
Loopback Mode Test Mode 1
Rel99 RMC 12.2kbps RMC
HSDPA FRC H-Set 1
WCDMA Power Control Algorithm Algorithm 2
General Bc 2/15 11/15 15/15 15/15
. Bd 15/15 15/15 8/15 4/15
Settings
Bd (SF) 64
Bc/Bd 2/15 12/15 15/8 15/4
Bhs 4/15 24/15 30/15 30/15
MPR (dB) 0 0 0.5 0.5
DACK 8
DNAK 8
DCQI 8
HSDPA  |Ack-Nack repetition factor 3
Specific  |cQl Feedback (Table 4ms
Settings  [5.2B.4)
CQI Repetition Factor 2
(Table 5.2B.4)
IAhs=Bhs/Bc 30/15
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HSPA (HSDPA & HSUPA) Setup Procedures used to establish the test signals

The following 5 Sub-tests were completed according to Release 6 procedures in section 5.2 of 3GPP

TS34.121. A summary of these settings are illustrated below:

mode HSPA
Subtest 1 | 2 | 3 | 4 | 5
Loopback Mode Test Mode 1
Rel99 RMC 12.2 kbps RMC
HSDPA FRC H-Set 1
HSUPA Test HSPA
Power Control Algorithm Algorithm 2 Algorithm 1
WCDMA Bc 11/15 6/15 15/15 2/15 15/15
General Bd 15/15 15/15 9/15 15/15 0
Settings Bec 209/225 12/15 30/15 2/15 5/15
Bc/Bd 11/15 6/15 15/9 2/15 15/1
Bhs 22/15 12/15 30/15 4/15 5/15
Bed 1309/225 94/75 47/15 56/75 47/15
CM (dB) 1 3 2 3 1
MPR (dB) 0 2 1 2 0
DACK 8 0
DNAK 8 0
HSDPA Pl 8 0
Specific Ack-Nack repetition factor 3
Settings CQI Feedback. (.Table 5.2B.4) 4ams
CQI Repetition Factor 2
(Table 5.2B.4)
Ahs = Bhs/Bc 30/15
E-DPDCCH 6 8 8 5 7
DHARQ 0 0 0 0 0
AG Index 20 12 15 17 21
ETFCI (from 34.121 Table 75 67 92 71 81
C.11.1.3)
Associated Max UL Data Rate 242.1 174.9 482.8 205.8 308.9
kbps
Reference E-TFCIs 5 5 2 5 1
HSUPA Reference E-TFCI 11 11 11 11 67
Specific Reference E-TFCI PO 4 4 4 4 18
Settings Reference E-TFCI 67 67 92 67 67
Reference E-TFCI PO 18 18 18 18 18
Reference E-TFCI 71 71 71 71 71
Reference E-TFCI PO 23 23 23 23 23
Reference E-TFCI 75 75 75 75 75
Reference E-TFCI PO 26 26 26 26 26
Reference E-TFCI 81 81 81 81 81
Reference E-TFCI PO 27 27 27 27 27
Maximum Channelization Codes 2xSF2 SF4
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WCDMA850
GPP 3GPP 34.121 WCDMA Band 5 [dBm]
Release UL 4132 UL 4183 UL 4233
Version Sl DL 4357 DL 4408 DL 4458
99 WCDMA | 12.2 kbps RMC 22.04 21.93 21.92
99 WCDMA | 12.2 kbps AMR 22.01 21.93 21.94
5 Subtest 1 21.88 21.83 21.81
5 Subtest 2 21.06 20.90 20.98
5 HSDPA Subtest 3 20.11 20.02 20.00
5 Subtest 4 20.13 20.05 20.06
6 Subtest 1 20.85 20.74 20.82
6 Subtest 2 18.29 18.14 18.00
6 HSUPA Subtest 3 19.04 19.02 19.02
6 Subtest 4 18.25 18.16 18.12
6 Subtest 5 20.86 20.73 20.75
8 Subtest 1 22.09 21.84 21.90
8 Subtest 2 22.12 21.86 21.90
8 DC-HSDPA Subtest 3 21.50 21.04 21.06
8 Subtest 4 21.27 21.07 21.07
WCDMA Average Conducted output powers
WCDMA1900
2GPP 3GPP 34.121 WCDMA Band 2 [dBm]
Release UL 9262 UL 9400 UL 9538
Version SEES! DL 9662 DL 9800 DL 9938
99 WCDMA | 12.2 kbps RMC 22.27 22.36 22.27
99 WCDMA | 12.2 kbps AMR 22.30 22.34 22.28
5 Subtest 1 22.20 22.26 22.19
5 Subtest 2 20.95 21.00 20.98
5 HSDPA Subtest 3 19.89 19.91 19.96
5 Subtest 4 19.85 19.87 19.90
6 Subtest 1 21.21 21.27 21.13
6 Subtest 2 17.77 17.91 17.93
6 HSUPA Subtest 3 18.84 18.91 18.95
6 Subtest 4 17.70 17.91 17.84
6 Subtest 5 20.95 20.98 21.00
8 Subtest 1 22.23 22.10 22.23
8 Subtest 2 21.98 21.88 22.04
8 DC-HSDPA Subtest 3 21.03 20.91 21.10
8 Subtest 4 21.00 20.88 21.05

WCDMA Average Conducted output powers
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9.3LTE
-LTE Band 5
MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size Per 3GPP
20407 20525 20643
824.7 MHz 836.5 MHz | 848.3 MHz | [dB] [dB]
1 0 22.75 22.81 22.72 0 0
1 3 22.74 22.88 22.69 0 0
1 5 22.70 22.87 22.69 0 0
QPSK 3 0 22.60 22.60 22.65 0 0
3 1 22.65 22.63 22.64 0 0
3 3 22.62 22.69 22.54 0 0
6 0 21.40 21.47 21.43 0-1 1
1.4 MHz 1 0 21.54 21.44 21.20 0-1 1
1 3 21.50 21.45 21.22 0-1 1
1 5 21.57 21.49 21.16 0-1 1
16QAM 3 0 21.33 21.33 21.44 0-1 1
3 1 21.31 21.41 21.44 0-1 1
3 3 21.30 21.43 21.43 0-1 1
6 0 19.88 20.13 20.21 0-2 2

Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size Per 3GPP
20415 20525 | 20635 (dE] (dE]
825.5 MHz 836.5 MHz | 847.5 MHz
1 0 22.60 22.67 22.76 0 0
1 7 22.69 22.68 22,72 0 0
1 14 22.63 22.70 22.65 0 0
QPSK 8 0 21.46 21.41 21.50 0-1 1
8 3 21.41 21.48 21.44 0-1 1
8 7 21.34 21.49 21.49 0-1 1
15 0 21.35 21.39 21.50 0-1 1
3 MHz
1 0 21.42 21.71 21.57 0-1 1
1 7 21.29 21.74 21.53 0-1 1
1 14 21.38 21.69 21.48 0-1 1
16QAM 8 0 20.13 20.13 20.13 0-2 2
8 3 20.20 20.20 20.07 0-2 2
8 7 20.04 20.22 20.06 0-2 2
15 0 20.11 20.07 20.12 0-2 2
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MPR
_ _ | Max. Average Power (dBm) PA(;IrIo?’VéeF?P 'E/(;F;T
Bandwidth Modulation RB Size [dB]
20425 PAVSYAS 20625 [dB] [dB]
826.5MHz 836.5MHz 846.5 MHz
1 0 22.62 22.65 22.66 0 0
1 12 22.55 22.64 22.55 0 0
1 24 22.56 22.64 22.63 0 0
QPSK 12 0 21.49 21.40 21.49 0-1 1
12 6 21.38 21.50 21.39 0-1 1
12 11 21.41 21.50 21.41 0-1 1
5 MHz 25 0 21.47 21.39 21.50 0-1 1
1 0 21.65 21.94 21.44 0-1 1
1 12 21.53 21.77 21.38 0-1 1
1 24 21.56 21.71 21.49 0-1 1
16QAM 12 0 20.19 20.19 20.18 0-2 2
12 6 20.09 20.16 20.19 0-2 2
12 11 20.05 20.19 20.12 0-2 2
25 0 20.03 20.09 20.16 0-2 2
MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size Per 3GPP
20525 [dB] [dB]
836.5 MHz
1 0 22.71 0 0
1 24 22.72 0 0
1 49 22,71 0 0
QPSK 25 0 21.43 0-1 1
25 12 21.45 0-1 1
25 24 21.45 0-1 1
10 MHz 50 0 21.40 0-1 1
1 0 21.59 0-1 1
1 24 21.64 0-1 1
1 49 21.64 0-1 1
16QAM 25 0 20.11 0-2 2
25 12 20.18 0-2 2
25 24 20.19 0-2 2
50 0 20.03 0-2 2

Note: LTE Band 5 at 10 MHz Bandwidth does not support three non-overlapping channels. Per KDB 941225
D05v02r03, when a device supports overlapping channel assignment in a channel bandwidth configuration,
the mid channel of the group of overlapping channels should be selected for testing.
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9.4 WiFi

IEEE 802.11 Average RF Power

IEEE 802.11 (2.4 GHz)

Conducted Power

Channel

[dBm]

2412 1 16.70

802.11b 2437 6 16.75
2462 11 16.45

2412 1 13.80

802.11g 2437 6 13.88
2462 11 13.55

2412 1 12.79

802.11n 2437 6 12.85
2462 11 12.50

Justification for test configurations for WLAN per KDB Publication 248227 D01v02r01:

= Power measurements were performed for the transmission mode configuration with the highest
maximum output power specified for production units.

= For transmission mode with the same maximum output power specification, powers were measured for
the largest channel bandwidth, lowest order modulation and lowest data rate.

= For transmission modes with identical maximum specified output power, channel bandwidth, modulation
and data rates, power measurements were required for all identical configurations.

= For each transmission mode configuration, powers were measured for the highest and lowest channels;
and at the mid-band channel(s) when there were at least 3 channels supported. For configurations with
multiple mid-band channels, due to an even number of channels, both channels were measured.

Test Configuration

EUT Spectrum Analyzer
Coax Cable b Y
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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 . . . . .
Tests s TP (MH2) Conductivity | Dielectric | Conductivity | Dielectric | % devo % deve
o (S/m) Constant, € o (S/m) Constant, €
820 0.9017 42.100 0.899 41.578 0.30% 1.26%
09/03/2015 20.9 835H 835 0.915 41.900 0.900 41.500 1.67% 0.96%
850 0.9289 41.690 0.916 41.500 1.41% 0.46%
1850 1.355 40.520 1.400 40.000 -3.21% 1.30%
09/07/2015 20.6 1900H 1900 1.410 40.400 1.400 40.000 0.71% 1.00%
1910 1.416 40.340 1.400 40.000 1.14% 0.85%
2400 1.788 37.670 1.756 39.290 1.82% -4.12%
09/17/2015 21.4 2450H 2450 1.850 37.400 1.800 39.200 2.78% -4.59%
2500 1.920 37.438 1.855 39.140 3.50% -4.35%

Table for Body Tissue Verification

Tissue Tissue Measur.ec.i M.easurt?d Targgt ' jl'arget.
T Type Conductivity | Dielectric | Conductivity Dielectric | % devo | % dev €
o (S/m) Constant, € o (S/m) Constant, €
820 0.9649 56.900 0.969 55.258 -0.42% 2.97%
09/04/2015 20.2 835B 835 0.978 56.800 0.970 55.200 0.82% 2.90%
850 0.9901 56.640 0.988 55.154 0.21% 2.69%
1850 1.481 55.190 1.520 53.300 -2.57% 3.55%
09/08/2015 20.1 1900B 1900 1.530 55.100 1.520 53.300 0.66% 3.38%
1910 1.543 55.070 1.520 53.300 1.51% 3.32%
2400 1.875 51.750 1.902 52.770 -1.42% | -1.93%
09/17/2015 21.4 2450B 2450 1.934 51.593 1.950 52.700 -0.82% | -2.10%
2500 1.998 51.540 2.021 52.640 -1.14% | -2.09%
HCT CO., LTD.
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10.2 System Verification
Prior to assessment, the system is verified to the + 10 % of the specifications at 835 MHz / 1 900 MHz / 2 450
MHz by using the system Verification kit. (Graphic Plots Attached)

System Verification Results

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

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

Amb. Liquid
g Temp. Temp.

Probe Dipole

(SN)  (smN) H9Y

835 09/03/2015 3076 Head 211 20.9 9.21 0.948 9.48 +2.93 +10
835 09/04/2015 3076 e Body 20.4 20.2 9.34 0.935 9.35 +0.11 +10
1900 09/07/2015 3076 Head 20.8 20.6 41.1 4.12 41.2 +0.24 +10
1900 09/08/2015 3076 o032 Body 20.3 20.1 40.9 4.08 40.8 -0.24 +10
2 450 09/17/2015 3797 Head 21.6 214 53.4 5.46 54.6 +2.25 +10
2 450 09/17/2015 3797 e Body 21.6 214 52.1 5.15 515 -1.15 +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 HEAD SAR Measurement Results
GSM 850 Head SAR

Tune- Meas. Power
Frequency . . "

Mode Up Limit  Power Drift Test Position
MHz ch. @) = (@B) | (dB) |
836.6 190 GSM 335 33.46 -0.162 Left Cheek 1:8.3 0.232 1.009 0.234 1
836.6 190 GSM 335 33.46 -0.017 Left Tilt 1:8.3 0.132 1.009 0.133 -
836.6 190 GSM 335 33.46 0.193 Right Cheek 1:8.3 0.171 1.009 0.173 -
836.6 190 GSM 335 33.46 -0.034 Right Tilt 1:8.3 0.111 1.009 0.112 -

ANSI/ IEEE C95.1 - 2005 — Safety Limit Head
Spatial Peak 1.6 Wikg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

GSM 1900 Head SAR

e Tun‘e-. Meas. Povyer - Duty Meas. Scaling Scaled
Mode Up Limit | Power Drift Test Position STA SAR
MHz ch. @) (@B | (dB) Cyele " wikg) | T wikg)
1880.0 661 GSM 30.2 29.51 -0.032 Left Cheek 1:8.3 0.196 1.172 0.230 2
1880.0 661 GSM 30.2 29.51 0.009 Left Tilt 1:8.3 0.044 1.172 0.052 -
1880.0 661 GSM 30.2 29.51 0.195 Right Cheek 1:8.3 0.124 1.172 0.145 -
1880.0 661 GSM 30.2 29.51 -0.057 Right Tilt 1:8.3 0.084 1.172 0.098 -
ANSI/ IEEE C95.1 - 2005 — Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

UMTS 850 Head SAR

Tune- Meas. Power Scaled
Frequency . : o

Mode Up Limit | Power Drift Test Position SAR
MHz ch. @) | @) | @) | Wikg) |
836.6 4183 RMC 23.0 21.93 0.138 Left Cheek 1:1 0.179 1.279 0.229 3
836.6 4183 RMC 23.0 21.93 0.033 Left Tilt 1:1 0.101 1.279 0.129 -
836.6 4183 RMC 23.0 21.93 0.127 Right Cheek 1:1 0.128 1.279 0.164 -
836.6 4183 RMC 23.0 21.93 0.089 Right Tilt 1:1 0.091 1.279 0.116 -

ANSI/ IEEE C95.1 - 2005 — Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

UMTS 1900 Head SAR

ATy Tun.e-. Meas. Povyer - Duty Scaled Bt
Mode Up Limit | Power Drift Test Position SAR

MHz ch. @B) | (dB) @B) | Cycle Wikg) |
1880.0 9400 RMC 22.5 22.36 0.049 Left Cheek 1:1 0.362 1.033 0.374 4
1880.0 9400 RMC 22.5 22.36 0.052 Left Tilt 1:1 0.092 1.033 0.095 -
1880.0 9400 RMC 22.5 22.36 0.004 Right Cheek 1:1 0.243 1.033 0.251 -
1880.0 9400 RMC 22.5 22.36 0.130 Right Tilt 1:1 0.173 1.033 0.179 -

ANSI/ IEEE C95.1 - 2005 — Safety Limit Head
Spatial Peak 1.6 Wikg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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LTE Band 5 (Cell) Head SAR

Band | Tune- | Meas. | Power \VEES

Frequenc ' i
quency Duty SAR Scaling

width |Up Limit Power | Drift | Test Position RB Size
offset Cycle Factor

MHz  Ch. | (MHz) | (dBm) | (dBm) | (@B)

(Wikg)

836.5 | 20525 | QPSK 10 23.5 | 22.72 | -0.115 | Left Cheek 1 24 1:1 | 0.181 | 1.197 | 0.217
836.5 | 20525 | QPSK 10 225 | 21.45 | 0.003 | Left Cheek 25 12 1:1 | 0.138 | 1.274 | 0.176
836.5 | 20525 | QPSK 10 235 | 22.72 | 0.125 Left Tilt 1 24 11 0.102 | 1.197 | 0.122
836.5 | 20525 | QPSK 10 22,5 | 21.45 | 0.032 Left Tilt 25 12 11 0.077 | 1.274 | 0.098
836.5 | 20525 | QPSK 10 23.5 | 22.72 | 0.040 | Right Cheek 1 24 11 0.129 | 1.197 | 0.154
836.5 | 20525 | QPSK 10 22.5 | 21.45 | 0.187 | Right Cheek 25 12 11 0.099 | 1.274 | 0.126
836.5 | 20525 | QPSK 10 235 | 22.72 | -0.019 Right Tilt 1 24 11 0.084 | 1.197 | 0.101
836.5 | 20525 | QPSK 10 22,5 | 21.45 | 0.147 Right Tilt 25 12 1:1 | 0.064 | 1.274 | 0.082
ANSI/ |IEEE C95.1 - 2005 — Safety Limit Head
Spatial Peak 1.6 Wikg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

DTS Head SAR

Frequenc Bal Data | Tune- | Meas. Power 5 Area Scan Meas. Scalin Scaling | Scaled o
u calin
AUENY " Mode width Rate | Up Limit | Power Drift | Test Position o tIyPeak SAR SAR | g Factor SAR

@ MM (dBm) | (dBm) (dB) : (Ouy) | Wikg)| ">

2437 | 6 |s02.11b] 22 | 1 | 175 |16.75 [N Right Titt [98.79| 0.772

2412 802.11b 17.5 16.70 | 0.03 | Left Cheek |98.79| 1.37 0.857 | 1.202 | 1.012 | 1.030
2437 | 6 [802.11b| 22 1 17.5 16.75 | 0.08 | Left Cheek |98.79| 1.39 0.806 | 1.189 | 1.012 | 0.958
2462 |11 |802.11b| 22 1 17.5 16.45 | 0.10 | Left Cheek |98.79| 1.25 0.733 | 1.274 | 1.012 | 0.933
2412 | 1 |802.11b| 22 1 17.5 16.70 | 0.04 Left Tit |98.79| 1.18 0.700 | 1.202 | 1.012 | 0.842
2437 | 6 [802.11b| 22 1 17.5 16.75 | -0.05 Left Tilt |98.79| 1.19 0.723 | 1.189 | 1.012 | 0.859
2462 |11 |802.11b| 22 1 17.5 16.45 | -0.02 Left Tit |98.79| 1.08 0.650 | 1.274 | 1.012 | 0.828
2437 | 6 (802.11b| 22 1 17.5 16.75 | 0.00 |Right Cheek|98.79| 0.966 |0.602 | 1.189 | 1.012 | 0.715

ANSI/ |IEEE C95.1 - 2005 — Safety Limit Head
Spatial Peak 1.6 Wikg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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11.2 Body-worn SAR Measurement Results
GSM/UMTS Body-Worn SAR

Frequenc NS EES R CEt Test Dut Distance Meas: Scalin Scaled Plot
u i
AR Mode  UpLimit| Power | Drift = y SA 9 sar
Position  Cycle Factor No.

MHz _ Ch. @B) (@B) | (@B) | (mm) | (Wikg) | (Wikg)
GSM 850

836.6 190 GSM 335 33.46 | 0.099 Rear 1:8.3 10 0.294 1.009 0.297 7
GSM 850

836.6 190 GSM 335 33.46 | -0.012 Front 1:8.3 10 0.221 1.009 0.223 -
GSM 1900

1880.0 661 GSM 30.2 29.51 | 0.053 Rear 1:8.3 10 0.322 1.172 0.377 -
GSM 1900

1880.0 661 GSM 30.2 29.51 | -0.050 Front 1:8.3 10 0.392 1.172 0.460 8
UMTS 850

836.6 4183 RMC 23.0 21.93 | -0.059 Rear 1:1 10 0.192 1.279 0.246 9
UMTS 850

836.6 4183 RMC 23.0 21.93 | 0.000 Front 1:1 10 0.136 1.279 0.174 -
UMTS 1900

1880.0 | 9400 RMC 225 22.36 | 0.092 Rear 11 10 0.697 1.033 0.720 10
UMTS 1900

1852.4 9262 RMC 22.5 22.27 0.050 Front 11 10 0.816 1.054 0.860 -
UMTS 1900

1880.0 | 9400 RMC 225 22.36 | 0.037 Front 11 10 0.819 1.033 0.846 11
UMTS 1900

1907.6 9538 RMC 22.5 22.27 -0.034 Front 11 10 0.743 1.054 0.783 -

ANSI/ IEEE C95.1 - 2005 — Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

LTE Body-Worn SAR

Frequenc Band | Tune- | Meas. | Power - o 5 Distance Meas. Scali Scaled .
es u calin [0}
9 y Mode  width |Up Limit Power | Drift . RB Size v SYA\R 9 SYAR
Position offset Cycle Factor (\[o}
MHz  ch. | (MHz) | (dBm) (dBm) | (dB) | (mm) | (Wikg)| (Wikg) |
LTES
836.5 | 20525 QPSK 10 235 | 22.72 | 0.081 | Rear 1 24 11 10 0.214 | 1.197 | 0.256 |12
LTES
836.5 | 20525 QPSK 10 225 | 21.45 |-0.013 | Rear 25 12 11 10 0.167 | 1.274 | 0.213 | -
LTES
836.5 | 20525 QPSK 10 23.5 | 22.72 | -0.017 | Front 1 24 11 10 0.170 | 1.197 | 0.203 | -
LTES
836.5 | 20525 QPSK 10 225 | 21.45 | 0.110 | Front 25 12 1:1 10 0.129 | 1.274 | 0.164 | -
ANSI/ IEEE C95.1 - 2005 — Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

DTS Body-Worn SAR

Frequenc Band Data | Tune- | Meas. | Power S o iatance Area Scan | Meas. Scalin Scaling| Scaled En
u i
UENY  Mode  width | Rate |Up Limit Power| Drift | > J Peak SAR SAR 9 Factor SAR
Position Cycle Factor 0.

MHz _Ch. (MHz)  (Mbps) (dBm) | (dBm)| (dB) | (mm)  (Wikg) | (Wikg)| (Duty) (Wikg)|
2437 | 6 |802.11b 22 1 175 |16.75| 0.03 | Rear [98.79 10 0.292 |0.193 |1.189 | 1.012 | 0.229 (13
2437 | 6 |802.11b 22 1 17.5 |16.75| 0.19 | Front [98.79 10 0.230 |0.160 |1.189 | 1.012 | 0.190 | -

ANSI/ |IEEE C95.1 - 2005 — Safety Limit Head

Spatial Peak 1.6 Wikg (mW/qg)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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11.3 Hotspot SAR Measurement Results
GSM 850 Hotspot SAR

Frequency Tun.e-. Meas. Povyer Distance Meas. Scaling
Mode Up Limit | Power Drift [

MHz  Ch. @) | (@) (@8 | (mm) | wikg
836.6 190 |GPRS 4Tx| 27.5 27.39 -0.011 Rear 1:2.075 10 0.256 1.026 0.263 14
836.6 | 190 |GPRS4Tx| 27.5 27.39 | -0.013 Front 1:2.075 10 0.193 1.026 0.198 -
836.6 | 190 |GPRS4Tx| 27.5 27.39 | -0.006 Left 1:2.075 10 0.145 1.026 0.149 -
836.6 | 190 |GPRS4Tx| 27.5 27.39 0.013 Right 1:2.075 10 0.079 1.026 0.081
836.6 | 190 |GPRS4Tx| 27.5 27.39 | -0.006 Bottom | 1:2.075 10 0.125 1.026 0.128 -

ANSI/ IEEE C95.1 - 2005 — Safety Limit Body
Spatial Peak 1.6 Wikg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

GSM 1900 Hotspot SAR

Tune- Meas. Power \ Meas. . Scaled
Frequency o . Test Distance Scaling Plot
Mode Up Limit| Power Drift S SAR

7L7M (dB) (dB) Position Factor (Wikg) \[o}

1880.0 | 661 |GPRS4Tx| 25.5 24.39 0.104 Rear 1:2.075 10 0.440 1.291 0.568 -
1880.0 | 661 |GPRS4Tx| 25.5 24.39 -0.127 Front 1:2.075 10 0.525 1.291 0.678 15
1880.0 | 661 |GPRS 4Tx| 25.5 24.39 0.123 Left 1:2.075 10 0.199 1.291 0.257 -
1880.0 | 661 |GPRS 4Tx| 25.5 24.39 -0.077 Right 1:2.075 10 0.042 1.291 0.054
1880.0 | 661 |GPRS4Tx| 25.5 24.39 -0.198 | Bottom | 1:2.075 10 0.397 1.291 0.513 -
ANSI/ IEEE C95.1 - 2005 — Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

UMTS 850 Hotspot SAR

Frequency Tun.e-. Meas Power Test Duty Distance Meas. Scaling Scaled
Mode  Up Limit| Power Drift v S SAR
o Position Cycle ——— 1~ Factor (\[¢}
MHz  Ch. @) | (@) | @B) | (mm) _ (Wikg) (Wikg) |
836.6 4183 RMC 23.0 21.93 | -0.059 Rear 1:1 10 0.192 1.279 0.246 9
836.6 4183 RMC 23.0 21.93 0.000 Front 1:1 10 0.136 1.279 0.174 -
836.6 4183 RMC 23.0 21.93 0.029 Left 1:1 10 0.103 1.279 0.132 -
836.6 4183 RMC 23.0 21.93 | -0.080 Right 1:1 10 0.058 1.279 0.074
836.6 4183 RMC 23.0 21.93 0.103 Bottom 11 10 0.087 1.279 0.111 -
ANSI/ IEEE C95.1 - 2005 — Safety Limit Body
Spatial Peak 1.6 Wikg (mW/qg)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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UMTS 1900 Hotspot SAR

Frequency Tun.e-. Micas Povyer Test Duty Distance Scaling
Mode Up Limit| Power Drift " SAR
Position Cycle Factor
MHz _ Ch. @) | @) | (@) (mm)  (Wikg) |
1880.0 | 9400 | RMC 22.5 22.36 0.092 Rear 1:1 10 0.697 1.033 0.720 10
1852.4 9262 RMC 22.5 22.27 0.050 Front 1:1 10 0.816 1.054 0.860 -
1880.0 | 9400 | RMC 22.5 22.36 0.037 Front 1:1 10 0.819 1.033 0.846 11
1907.6 9538 RMC 22.5 22.27 -0.034 Front 1:1 10 0.743 1.054 0.783 -
1880.0 | 9400 | RMC 22.5 22.36 0.030 Left 1:1 10 0.298 1.033 0.308 -
1880.0 | 9400 | RMC 22.5 22.36 0.028 Right 1:1 10 0.060 1.033 0.062
1880.0 | 9400 | RMC 22.5 22.36 0.066 Bottom 1:1 10 0.611 1.033 0.631 -
ANSI/ |IEEE C95.1 - 2005 — Safety Limit Body
Spatial Peak 1.6 Wikg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

LTE Band 5 (Cell) Hotspot SAR

Band | Tune-
Mode width |Up Limi

Meas. | Power
Power | Drift

. Meas
Distance

Frequency Duty
MHz Ch.
836.5 | 20525 |QPSK| 10 23.5 | 22.72 | 0.081 | Rear 1 24 1:1 10 0.214 | 1.197 | 0.256 | 12
836.5 | 20525 |[QPSK| 10 225 | 21.45 |-0.013 | Rear 25 12 11 10 0.167 | 1.274 | 0.213 | -
836.5 | 20525 |[QPSK| 10 235 | 22.72 |-0.017 | Front 1 24 11 10 0.170 | 1.197 | 0.203 | -
836.5 | 20525 |QPSK| 10 225 | 21.45 | 0.110 | Front 25 12 11 10 0.129 | 1.274 | 0.164 | -
836.5 | 20525 |[QPSK| 10 23.5 | 22.72 | 0.009 Left 1 24 11 10 0.126 | 1.197 | 0.151 | -
836.5 | 20525 |QPSK| 10 22.5 | 21.45 |-0.003 Left 25 12 1:1 10 0.098 | 1.274 | 0.125 | -
836.5 | 20525 |QPSK| 10 23.5 | 22.72 | 0.055 | Right 1 24 11 10 0.091 | 1.197 | 0.109
836.5 | 20525 |QPSK| 10 22,5 | 21.45 |-0.010 | Right 25 12 1:1 10 0.069 | 1.274 | 0.088
836.5 | 20525 |QPSK| 10 23.5 | 22.72 |-0.054 | Bottom 1 24 1:1 10 0.096 | 1.197 | 0.115 | -
836.5 | 20525 |QPSK| 10 22,5 | 21.45 |-0.032 | Bottom | 25 12 1:1 10 0.073 | 1.274 | 0.093 | -
ANSI/ IEEE C95.1 - 2005 — Safety Limit Body
Spatial Peak 1.6 Wikg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

DTS Hotspot SAR

Band

Frequenc Data | Tune- | Meas.
i g Mode width| Rate |Up Limit|Power| Drift

MHz ch.| (MHz)|(Mbps)| (dBm) | (dBm) (dB)

Power

Test
‘ Position Cycle

Duty Distance

mm) | (Wikg) | Wikg)|

Meas.
SAR

Area Scan
Peak SAR

Scalin Scaling|Scaled o
|

9 Factor| SAR
Factor

0.
(Duty) | (Wikg) |

6 (802.11b| 22 17.5 16.75 | 0.03 0.193 | 1.189 | 1.012 | 0.229 |13
2437| 6 [802.11b| 22 1 17.5 |16.75| 0.19 | Front [98.79] 10 0.230 [0.160 | 1.189 | 1.012 | 0.190
2437| 6 |802.11b| 22 1 17.5 16.75 Right [98.79 10 0.0280
2437| 6 |802.11b| 22 1 17.5 16.75 Top [98.79 10 0.169

ANSI/ IEEE C95.1 - 2005 — Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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11.4 SAR Test Notes

General Notes:

1.

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 DO1v05r02.

Device was tested using a fixed spacing for body-worn accessory testing. A separation distance of 15
mm was considered because the manufacturer has determined that there will be body-worn
accessories available in the marketplace for users to support this separation distance. SAR test
separation distance of 10 mm for Body-worn SAR was used for 2.4 GHz WLAN as it is more
conservative.

Per FCC KDB 648474 D04v01r02, SAR was evaluated without a headset connected to the device.
Since the standalone reported SAR was < 1.2 W/kg, no additional SAR evaluation using a headset
cable were required.

GSM/GPRS Test Notes:

1.
2.

3.

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

Body-Worn accessory testing is typically associated with voice operations. Therefore, GSM voice
was evaluated for body-worn SAR.

Justification for reduced test configurations per KDB 941225 DO01v03: The source-based
time-averaged output power was evaluated for all multi-slot operations. The multi-slot configuration
with the highest frame averaged output power was evaluated for SAR.

Per FCC KDB 447498 D01v05r02, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is < 0.8 W/kg then testing at the other
channels is not required for such test configuration(s). When the maximum output power variation
across the required test channels is 1/2 dB, instead of the middle channel, the highest output power
channel must be used.

Justification for reduced test configurations per KDB Publication 941225 D01v03 and October 2013
TCB Workshop Notes: The source-based frame-averaged output power was evaluated for all
GPRS/EDGE slot configurations. The configuration with the highest target frame averaged output
power was evaluated for hotspot SAR. When the maximum frame-averaged powers are equivalent
across two or more slots (within 0.25 dB), the configuration with the most number of time slots was
tested.
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UMTS Notes:

1.
2.

The 12.2 kbps RMC mode is the primary mode per KDB 941225 D01v03.

UMTS mode in Body SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB 941225
D01v03. HSPA SAR was not required since the average output power of the HSPA subtests was not
more than 0.25 dB higher than the RMC level and Adjusted SAR value was less than 1.2 W/kg.

Per FCC KDB 447498 D01v05r02, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is < 0.8 W/kg then testing at the other
channels is not required for such test configuration(s). When the maximum output power variation
across the channel highest output power channel was used.

UMTS SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB publication 941225
D01v03. HSPA SAR was not required since the average output power of the HSPA subtests was not
more than 0.25 dB higher than the RMC level and SAR was less than 1.2 W/kg.

LTE Notes:

1.

2.

No oA

LTE Considerations: LTE test configurations are determined according to SAR Evaluation
Consideration for LTE Devices in FCC KDB 941225 D05v02r03.

According to FCC KDB 941225 D05v02r03:

When the reported SAR is < 0.8 W/kg, testing of the 100%RB allocation and required test channels
is not required. Otherwise, SAR is required for the remaining required test channels using the 1RB,
50%RB and 100%RB allocation with highest output power for that channel.

Only one channel, and as reported SAR values for 1RB allocation and 50%RB allocation were less
than 1.45W/Kg only the highest power RB offset for each allocation was required.

MPR is permanently implemented for this device by the manufacturer. The specific manufacturer
target MPR is indicated alongside the SAR results. MPR is enabled for this device, according to
target MPR is indicated alongside the SAR results.

A-MPR was dialed for all SAR tests by setting NS=01 on the base station simulator.

Pre-installed VOIP applications are considered.

SAR test reduction is applied using the following criteria:

Start with the largest channel bandwidth and measure SAR for QPSK with 1 RB, and 50% RB
allocation, using the RB offset and required test channel combination with the highest maximum
output power among RB offsets at the upper edge, middle and lower edge of each required test
channel. When the reported SAR is >0.8 W/kg, testing for other Channels is performed at the highest
output power level for 1RB, and 50% RB configuration for that channel. Testing for 100% RB
configuration is performed at the highest output power level for 100% RB configuration across the
Low, Mid and High Channel when the highest reported SAR for 1 RB and 50% RB are >0.8 W/kg,
Testing for the remaining required channels is not needed because the reported SAR for 100% RB
Allocation <1.45 W/kg. Testing for 16-QAM modulation is not required because the reported SAR for
QPSK is <1.45 W/kg and its output power is not more than 0.5 dB higher than that a QPSK. Testing
for the other channel bandwidths is not required because the reported SAR for the highest channel
bandwidth is <1.45 W/kg and its output power is not more than 0.5 dB higher than that of the highest
channel bandwidth.
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WLAN Notes:

1.

For held-to-ear and hotspot operations, 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.

Per KDB 2482227 D01v02r01 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.

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

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

12.1 Simultaneous Transmission Summation for Head

Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

ERpaetie o WWAN SAR 2.4 GHz WLAN SAR S 1-g SAR
condition (W/kg) (W/kg) (W/kg)
GSM 850 0.234 1.030 1.264
GSM 1900 0.230 1.030 1.260
Head SAR UMTS 850 0.229 1.030 1.259
UTMS 1900 0.374 1.030 1.404
LTE Band 5 0.217 1.030 1.247

12.2 Simultaneous Transmission Summation for Body-Worn

Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

Exposure Distance ‘ B WWAN SAR \ 2.4 GHz WLAN SAR ¥ 1-g SAR
condition (mm) (Wikg) | (Wikg) (Wkg)
GSM 850 0.297 0.229 0.526
GSM 1900 0.460 0.229 0.689
Body-worn 15 UMTS 850 0.246 0.229 0.475
UTMS 1900 0.860 0.229 1.089
LTE Band 5 0.256 0.229 0.485

Simultaneous Transmission Summation Scenario with Bluetooth

Bluetooth Estimated

R Distance o WWAN SAR AR S 1-g SAR
condition (mm) ) (Wikg) )
GSM 850 0.297 0.130 0.427
GSM 1900 0.460 0.130 0.590
Body-worn 15 UMTS 850 0.246 0.130 0.376
UTMS 1900 0.860 0.130 0.990
LTE Band 5 0.256 0.130 0.386

Note:

1. For SAR summation for body-worn back side at 15mm, the SAR values at 10 mm for some transmission
mode were used since the 10mm test distance was more conservative. “<” denotes that the 10mm SAR
values were used for summation purposes.

2. Bluetooth SAR was not required to be measured per FCC KDB 447498 D01v05r02. Estimated SAR results
were used for SAR summation for body-worn back side at 15 mm to determine simultaneous transmission
SAR test exclusion.
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12.3 Simultaneous Transmission Summation for Hotspot

Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

Exposure Distance ‘ o WWAN SAR \ 2.4 GHz WLAN SAR ¥ 1-g SAR
condition (mm) | Wkg)  (Wkg) (Wikg)
GSM 850 0.263 0.229 0.492
GSM 1900 0.678 0.229 0.907
Hotspot 10 UMTS 850 0.246 0.229 0.475
UTMS 1900 0.860 0.229 1.089
LTE Band 5 0.256 0.229 0.485

12.4 Simultaneous Transmission Conclusion

The above numerical summed SAR results for all the worst-case simultaneous transmission conditions were
below the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous transmission
cases will not exceed the SAR limit. And therefore no measured volumetric simultaneous SAR summation is
required per FCC KDB Publication 447498 D01v05r02 and IEEE 1528-2013.
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13. SAR Measurement Variability and Uncertainty

In accordance with KDB procedure 865664 DO01v01r04 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 = 2.0W/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
2 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
Wi/kg for 1g SAR or =23.75W/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

Frequency
Modulation Battery Configuration SAR SAR sirgag;to
MHz Channel (W/kg) (W/kg)
1880 9400 Ul\gl\sﬂgoo Standard Front 0.819 0.813 1.01 16
2412 1 802.11b Standard | Left Cheek 0.857 0.834 1.03 17
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14. MEASUREMENT UNCERTAINTY

Uncertainty (700 MHz ~ 2600 MHz)

Tol ‘ Prob. ‘ Standard Uncertainty ‘
Error Description Div. (ef
(£ %) ‘ dist. ‘ (£ %) ‘

1. Measurement System

Probe Calibration 6.00 N 1 1 6.00 ©
Axial Isotropy 4.70 R 1.73| 0.7 1.90 o
Hemispherical Isotropy 9.60 R 1.73 | 0.7 3.88 8]
Boundary Effects 1.00 R 1.73 1 0.58 )
Linearity 4.70 R 1.73 1 2.71 o
System Detection Limits 1.00 R 1.73 1 0.58 00
Readout Electronics 0.30 N 1.00 1 0.30 ©
Response Time 0.8 R 1.73 1 0.46 00
Integration Time 2.6 R 1.73 1 1.50 S8
RF Ambient Conditions 3.00 R 1.73 1 1.73 o
Probe Positioner 0.40 R 1.73 1 0.23 ©
Probe Positioning 2.90 R 1.73 1 1.67 oo
Max SAR Eval 1.00 R 1.73 1 0.58 00
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 0
3.Phantom and Setup

Phantom Uncertainty 4.00 R 1.73 1 2.31 ©
Liquid Conductivity(target) 5.00 R 1.73 | 0.64 1.85 ©
Liquid Conductivity(meas.) 2.70 N 1 0.64 1.73 ©
Liquid Permitivity(target) 5.00 R 1.73 | 0.6 1.73 ©
Liquid Permitivity(meas.) 1.90 N 1 0.6 1.14 ©
Combind Standard Uncertainty 10.67

Coverage Factor for 95 % k=2

Expanded STD Uncertainty 21.34
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15. 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

HP SAR System Control PC - N/A N/A N/A
Staubli Robot TX90 XLspeag F13/5R4XF1/A/01 N/A N/A N/A

Staubli Robot RX90B L FO1/5K09A1/A/01 N/A N/A N/A
Staubli CS8Cspeag-TX90 F13/5R4XF1/C/01 N/A N/A N/A
Staubli Robot ControllerCS7MB FO1/5K09A1/C/01 N/A N/A N/A
SPEAG Light Alignment Sensor 273 N/A N/A N/A
SPEAG Light Alignment Sensor 265 N/A N/A N/A

Staubli Teach Pendant (Joystick) D21142605 N/A N/A N/A
Staubli Teach Pendant (Joystick) D221340.01 N/A N/A N/A
SPEAG DAE4 652 03/18/2015 Annual 03/18/2016
SPEAG DAE4 1417 01/27/2015 Annual 01/27/2016
SPEAG E-Field Probe EX3DV4 3797 11/19/2014 Annual 11/19/2015
SPEAG E-Field Probe ES3DV3 3076 07/20/2015 Annual 07/20/2016
SPEAG Dipole D835V2 441 01/23/2015 Annual 01/23/2016
SPEAG Dipole D1900V2 5d032 05/20/2015 Annual 05/20/2016
SPEAG Dipole D2450V2 743 05/19/2015 Annual 05/19/2016
Agilent Power Meter E4419B MY41291386 10/27/2014 Annual 10/27/2015
Agilent Power Sensor 8481A MY41090675 10/27/2014 Annual 10/27/2015
SPEAG DAKS 3.5 1038 05/26/2015 Annual 05/26/2016
HP Dirextional Bridge 86205A 10/27/2015 Annual 10/27/2016
Agilent Base Station E5515C GB44400269 02/09/2015 Annual 02/09/2016
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
R&S Base Station CMW500 100990 12/05/2014 Annual 12/05/2015

NOTE:

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

Liquid Temperature: 209 C

Ambient Temperature: 211 C

Test Date: 09/03/2015

Plot No.: 1

DUT: SM-G550FY; Type: Bar

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.916 mho/m; ¢, = 41.9; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(6.01, 6.01, 6.01); Calibrated: 2015-07-20
Sensor-Surface: 3mm (Mechanical Surface Detection)

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

Phantom: 1800/1900 Phantom; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

GSMB850 Head Left Touch 190ch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.258 mW/g

GSM850 Head Left Touch 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 5.35 V/m; Power Drift = -0.162 dB

Peak SAR (extrapolated) = 0.296 W/kg

SAR(1 g) = 0.232 mWI/g; SAR(10 g) = 0.175 mW/g
Maximum value of SAR (measured) = 0.257 mW/g

dB
0.000

-1.98

-3.9%

-5.93

-7.90

-9.88

0 dB = 0.257mW/g
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Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 206 C

Ambient Temperature: 208 C

Test Date: 09/07/2015

Plot No.: 2

DUT: SM-G550FY; Type: Bar

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.39 mho/m; ¢, = 40.4; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(4.96, 4.96, 4.96); Calibrated: 2015-07-20
Sensor-Surface: 3mm (Mechanical Surface Detection)

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

Phantom: 1800/1900 Phantom; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

GSM1900 Head Left Touch 661ch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.230 mW/g

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

Reference Value = 4.97 V/m; Power Drift = -0.032 dB

Peak SAR (extrapolated) = 0.304 W/kg

SAR(1 g) = 0.196 mW/g; SAR(10 g) = 0.118 mW/g

Maximum value of SAR (measured) = 0.234 mW/g

m/g
0.234

0.184

0.142
0.095 1'..
0.049 Y b

0.003
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Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 209 C

Ambient Temperature: 211 C

Test Date: 09/03/2015

Plot No.: 3

DUT: SM-G550FY; Type: Bar

Communication System: WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.916 mho/m; ¢, = 41.9; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(6.01, 6.01, 6.01); Calibrated: 2015-07-20
Sensor-Surface: 3mm (Mechanical Surface Detection)

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

Phantom: 1800/1900 Phantom; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

WCDMAS850 Head Left Touch 4183ch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.199 mW/g

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

Reference Value = 4.45 V/m; Power Drift = 0.138 dB

Peak SAR (extrapolated) = 0.232 W/kg

SAR(1 g) =0.179 mWI/g; SAR(10 g) = 0.133 mW/g

Maximum value of SAR (measured) = 0.198 mW/g

dB
0.000

-1.93

-3.86

-h.78

-1.71

-9.64

0 dB = 0.198mW/g
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Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 206 C

Ambient Temperature: 208 C

Test Date: 09/07/2015

Plot No.: 4

DUT: SM-G550FY; Type: Bar

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; ¢ = 1.39 mho/m; ¢, = 40.4; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(4.96, 4.96, 4.96); Calibrated: 2015-07-20
Sensor-Surface: 3mm (Mechanical Surface Detection)

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

Phantom: 1800/1900 Phantom; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

WCDMA1900 Head Left Touch 9400ch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.429 mW/g

WCDMA1900 Head Left Touch 9400ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 6.89 V/m; Power Drift = 0.049 dB

Peak SAR (extrapolated) = 0.555 W/kg

SAR(1 g) = 0.362 mWI/g; SAR(10 g) = 0.220 mW/g

Maximum value of SAR (measured) = 0.433 mW/g

m/g
0.433

0.347

0.262

0.176

0.091

0.00%
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EUT Type: Mobile Phone

Liquid Temperature: 209 T

Ambient Temperature: 211 C

Test Date: 09/03/2015

Plot No.: 5

DUT: SM-G550FY; Type: Bar

Communication System: LTE Band 5; Frequency: 836.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.5 MHz; o = 0.916 mho/m; ¢, = 41.9; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(6.01, 6.01, 6.01); Calibrated: 2015-07-20
Sensor-Surface: 3mm (Mechanical Surface Detection)

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

Phantom: 1800/1900 Phantom; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

LTE Band 5 Head Left Touch QPSK 10MHz 1RB 24offset 20525ch/Area Scan (61x111x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.202 mW/g

LTE Band 5 Head Left Touch QPSK 10MHz 1RB 24offset 20525ch/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 5.00 V/m; Power Drift = -0.115 dB

Peak SAR (extrapolated) = 0.236 W/kg

SAR(1 g) = 0.181 mW/g; SAR(10 g) = 0.134 mW/g

Maximum value of SAR (measured) = 0.201 mW/g

dB
0.000

-1.91

-3.82

-h.74

-7.65

-9.56

0 dB = 0.201mW/g
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Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 217 C

Ambient Temperature:  21.9 C

Test Date: 08/26/2015

Plot No.: 6

DUT: SM-G550FY; Type: Bar

Communication System: UID 0, 2450MHz FCC (0); Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2412 MHz; o = 1.809 S/m; €, = 37.601; p = 1000 kg/m®
Phantom section: Left Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(6.86, 6.86, 6.86); Calibrated: 2014-11-19;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2015-03-18

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

SM-G550FY/802.11b Head Left Touch 1Mbps 1ch/Area Scan (81x131x1): Interpolated grid: dx=1.200 mm,
dy=1.200 mm
Maximum value of SAR (interpolated) = 1.37 W/kg

SM-G550FY/802.11b Head Left Touch 1Mbps 1ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 20.15 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 1.91 W/kg

SAR(1 g) =0.857 W/kg; SAR(10 g) = 0.413 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 1.33 W/kg

-h.03

-10.07

-15.10

-20.13

-2b.17

0 dB =1.33 W/kg = 1.24 dBW/kg
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HCT

HET R, LT

FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 202 C

Ambient Temperature: 204 C

Test Date: 09/04/2015

Plot No.: 7

DUT: SM-G550FY; Type: Bar

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.98 mho/m; €, = 56.8; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(5.51, 5.51, 5.51); Calibrated: 2015-07-20
Sensor-Surface: 3mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

GSM850 Body-worn Rear 190ch/Area Scan (71x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.356 mW/g

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

Reference Value = 14.7 V/m; Power Drift = 0.099 dB

Peak SAR (extrapolated) = 0.432 W/kg

SAR(1 g) = 0.294 mWI/g; SAR(10 g) = 0.200 mW/g
Maximum value of SAR (measured) = 0.339 mW/g

dB
0.000

-2.78

-h.hb

-8.34

1141

-13.9

0 dB = 0.339mW/g
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HCT

HET R, LT

FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 201 C

Ambient Temperature:  20.3 C

Test Date: 09/08/2015

Plot No.: 8

DUT: SM-G550FY; Type: Bar

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 55.1; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(4.61, 4.61, 4.61); Calibrated: 2015-07-20
Sensor-Surface: 3mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

GSM1900 Body-worn Front 661ch/Area Scan (71x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.464 mW/g

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

Reference Value = 3.66 V/m; Power Drift = -0.050 dB

Peak SAR (extrapolated) = 0.655 W/kg

SAR(1 g) = 0.392 mW/g; SAR(10 g) = 0.220 mW/g

Maximum value of SAR (measured) = 0.462 mW/g

dB
0.000

-3.86

-f. 72

-11.6

-15.4

-19.3

0 dB = 0.462mW/g
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HCT

HET R, LT

FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 202 C

Ambient Temperature: 204 C

Test Date: 09/04/2015

Plot No.: 9

DUT: SM-G550FY; Type: Bar

Communication System: WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.98 mho/m; ¢, = 56.8; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(5.51, 5.51, 5.51); Calibrated: 2015-07-20
Sensor-Surface: 3mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

WCDMAS850 Body Rear 4183ch/Area Scan (71x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.234 mW/g

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

Reference Value = 11.0 V/m; Power Drift = -0.059 dB

Peak SAR (extrapolated) = 0.285 W/kg

SAR(1 g) = 0.192 mW/g; SAR(10 g) = 0.128 mW/g
Maximum value of SAR (measured) = 0.221 mW/g

m/g
0.221

01748

0.135%

0.092

0.049

0.006
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HCT

HET R, LT

FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 201 C

Ambient Temperature: 203 C

Test Date: 09/08/2015

Plot No.: 10

DUT: SM-G550FY; Type: Bar

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; ¢ = 1.52 mho/m; ¢, = 55.1; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(4.61, 4.61, 4.61); Calibrated: 2015-07-20
Sensor-Surface: 3mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

WCDMA1900 Body Rear 9400ch/Area Scan (71x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.837 mW/g

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

Reference Value = 5.82 V/m; Power Drift = 0.092 dB

Peak SAR (extrapolated) = 1.15 W/kg

SAR(1 g) = 0.697 mWI/g; SAR(10 g) = 0.397 mW/g

Maximum value of SAR (measured) = 0.822 mW/g

WCDMA1900 Body Rear 9400ch/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 5.82 V/m; Power Drift = 0.092 dB

Peak SAR (extrapolated) = 0.852 W/kg

SAR(1 g) = 0.482 mWI/g; SAR(10 g) = 0.265 mW/g

Maximum value of SAR (measured) = 0.599 mW/g

m/g
0.599

0.480

0.361

0.242

0,123

0.004
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HCT

HET R, LT

FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 201 C

Ambient Temperature:  20.3 C

Test Date: 09/08/2015

Plot No.: 11

DUT: SM-G550FY; Type: Bar

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 55.1; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(4.61, 4.61, 4.61); Calibrated: 2015-07-20
Sensor-Surface: 3mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

WCDMA1900 Body Front 9400ch/Area Scan (71x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.000 mW/g

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

Reference Value = 5.40 V/m; Power Drift = 0.037 dB

Peak SAR (extrapolated) = 1.34 W/kg

SAR(1 g) = 0.819 mW/g; SAR(10 g) = 0.465 mW/g

Maximum value of SAR (measured) = 0.970 mW/g

dB
0.000

-3.74

-f.48

-11.2

-15.0

-18.7

0 dB = 0.970mW/g
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HCT

HET R, LT

FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 202 C

Ambient Temperature: 204 C

Test Date: 09/04/2015

Plot No.: 12

DUT: SM-G550FY; Type: Bar

Communication System: LTE Band 5; Frequency: 836.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.5 MHz; o = 0.98 mho/m; ¢, = 56.8; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(5.51, 5.51, 5.51); Calibrated: 2015-07-20
Sensor-Surface: 3mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

LTE Band 5 Body rear QPSK 10MHz 1RB 24offset 20525ch/Area Scan (61x111x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.259 mW/g

LTE Band 5 Body rear QPSK 10MHz 1RB 24offset 20525ch/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 13.0 V/m; Power Drift = 0.081 dB

Peak SAR (extrapolated) = 0.320 W/kg

SAR(1 g) = 0.214 mWI/g; SAR(10 g) = 0.145 mW/g
Maximum value of SAR (measured) = 0.244 mW/g

dB
0.000

-2.68

-h.36

-8.04

-10.7

-13.4

0 dB = 0.244mW/g
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HCT

HET R, LT

FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 214 C

Ambient Temperature:  21.6 C

Test Date: 09/17/2015

Plot No.: 13

DUT: SM-G550FY; Type: Bar

Communication System: UID 0, 2450MHz FCC (0); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; o = 1.909 S/m; €, = 51.662; p = 1000 kg/m®
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(6.86, 6.86, 6.86); Calibrated: 2014-11-19;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

SM-G550FY/802.11b Body Rear 1Mbps 6ch/Area Scan (81x131x1): Interpolated grid: dx=1.200 mm,
dy=1.200 mm
Maximum value of SAR (interpolated) = 0.292 W/kg

SM-G550FY/802.11b Body Rear 1Mbps 6ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 3.615 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.409 W/kg

SAR(1 g) =0.193 W/kg; SAR(10 g) = 0.095 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.290 W/kg

-4.25

-8.50

-12.76

-17.M

-21.26

0 dB =0.292 W/kg = -5.34 dBW/kg
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HCT

HET R, LT

FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 202 C

Ambient Temperature: 204 C

Test Date: 09/04/2015

Plot No.: 14

DUT: SM-G550FY; Type: Bar

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.075
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.98 mho/m; ¢, = 56.8; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(5.51, 5.51, 5.51); Calibrated: 2015-07-20
Sensor-Surface: 3mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

GSM850 Body Rear 4Tx 190ch/Area Scan (71x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.302 mW/g

GSM850 Body Rear 4Tx 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 13.9 V/m; Power Drift =-0.011 dB

Peak SAR (extrapolated) = 0.382 W/kg

SAR(1 g) = 0.256 mW/g; SAR(10 g) = 0.175 mW/g
Maximum value of SAR (measured) = 0.294 mW/g

dB
0.000

-2.74

-h.48

-8.22

-11.0

-13.7

0 dB = 0.294mW/g
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HCT

HET R, LT

FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 201 C

Ambient Temperature:  20.3 C

Test Date: 09/08/2015

Plot No.: 15

DUT: SM-G550FY; Type: Bar

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 55.1; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(4.61, 4.61, 4.61); Calibrated: 2015-07-20
Sensor-Surface: 3mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

GSM1900 Body Front 4Tx 661ch/Area Scan (71x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.667 mW/g

GSM1900 Body Front 4Tx 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 4.34 V/m; Power Drift = -0.127 dB

Peak SAR (extrapolated) = 0.863 W/kg

SAR(1 g) = 0.525 mW/g; SAR(10 g) = 0.299 mW/g

Maximum value of SAR (measured) = 0.616 mW/g

dB
0.000

-3.74

-f.48

-11.2

-15.0

-18.7

0 dB = 0.616mW/g
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HCT

HET R, LT

FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015
EUT Type: Mobile Phone

Liquid Temperature: 201 C

Ambient Temperature:  20.3 C

Test Date: 09/08/2015

Plot No.: 16

DUT: SM-G550FY; Type: Bar

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; ¢, = 55.1; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(4.61, 4.61, 4.61); Calibrated: 2015-07-20
Sensor-Surface: 3mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

WCDMA1900 Body Front 9400ch/Area Scan (71x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.979 mW/g

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

Reference Value = 5.34 V/m; Power Drift = 0.036 dB

Peak SAR (extrapolated) = 1.34 W/kg

SAR(1 g) = 0.813 mW/g; SAR(10 g) = 0.462 mW/g

Maximum value of SAR (measured) = 0.956 mW/g

dB
0.000

-3.86

-f. 72

-11.6

-15.4

-19.3

0 dB = 0.956mW/g
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HCT

HET R, LT

FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015
EUT Type: Mobile Phone

Liquid Temperature: 214 C

Ambient Temperature:  21.6 C

Test Date: 09/17/2015

Plot No.: 16

DUT: SM-G550FY; Type: Bar

Communication System: UID 0, 2450MHz FCC (0); Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2412 MHz; o = 1.809 S/m; €, = 37.601; p = 1000 kg/m®
Phantom section: Left Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(6.86, 6.86, 6.86); Calibrated: 2014-11-19;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2015-03-18

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

SM-G550FY/802.11b Head Left Touch 1Mbps 1ch/Area Scan (81x131x1): Interpolated grid: dx=1.200 mm,
dy=1.200 mm
Maximum value of SAR (interpolated) = 1.38 W/kg

SM-G550FY/802.11b Head Left Touch 1Mbps 1ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 18.56 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 1.88 W/kg

SAR(1 g) =0.834 W/kg; SAR(10 g) = 0.407 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 1.30 W/kg

-4.80

-9.60
-14.40
-19.19
-23.99
0 dB = 1.30 W/kg = 1.14 dBW/kg
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HET R, LT

FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015

Attachment 2. — Dipole Verification Plots
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HCT

HET R, LT

FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015

B Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 209 T
Test Date: 09/03/2015

DUT: Dipole 835 MHz; Type: D835V2

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.915 mho/m; €, = 41.9; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(6.01, 6.01, 6.01); Calibrated: 2015-07-20
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: SAM 835/900 MHz; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

835MHz Head Verification/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.01 mW/g

835MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.6 V/m; Power Drift = 0.008 dB

Peak SAR (extrapolated) = 1.32 W/kg

SAR(1 g) = 0.948 mW/g; SAR(10 g) = 0.638 mW/g

Maximum value of SAR (measured) = 1.03 mW/g

dB
0.000

-2.00

-4.00

-h.99

-7.99

-9.99

0 dB =1.08mW/g
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FCC ID: A3LSMGS50FY Issue Date: 09. 24, 2015

B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.2 C
Test Date: 09/04/2015

DUT: Dipole 835 MHz; Type: D835V2

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.978 mho/m; €, = 56.8; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(5.51, 5.51, 5.51); Calibrated: 2015-07-20
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

Verification 835 MHz/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.03 mW/g

Verification 835 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.4 V/m; Power Drift = -0.024 dB

Peak SAR (extrapolated) = 1.34 W/kg

SAR(1 g) = 0.935 mW/g; SAR(10 g) = 0.620 mW/g

Maximum value of SAR (measured) = 1.01 mW/g

dB
0.000

-2.06

-4.12

-b.18

-8.24

-10.3

0dB=1.01mW/g

HCT CO,, LTD.
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FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015

B Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.6 C

Test Date: 09/07/2015

DUT: Dipole 1900 MHz; Type: D1900V2

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.41 mho/m; €, = 40.4; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(4.96, 4.96, 4.96); Calibrated: 2015-07-20
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: SAM 1800/1900 MHz; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

1900MHz Head Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.72 mW/g

1900MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 57.3 V/m; Power Drift = -0.014 dB

Peak SAR (extrapolated) = 8.17 W/kg

SAR(1 g) = 4.12 mWI/g; SAR(10 g) = 2.05 mW/g

Maximum value of SAR (measured) = 4.58 mW/g

dB
0.000

-4.32

-8.64

-13.0

-17.3

-21.b

0 dB = 4.58mW/g
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FCC ID: A3LSMGS50FY Issue Date: 09. 24, 2015

B Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 201 C
Test Date: 09/08/2015

DUT: Dipole 1900 MHz; Type: D1900V2

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.53 mho/m; €, = 55.1; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

Probe: ES3DV3 - SN3076; ConvF(4.61, 4.61, 4.61); Calibrated: 2015-07-20
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

Verification Dipole 1900MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.72 mW/g

Verification Dipole 1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 55.2 V/m; Power Drift = 0.014 dB

Peak SAR (extrapolated) = 7.97 W/kg

SAR(1 g) = 4.08 mWI/g; SAR(10 g) = 2.04 mW/g

Maximum value of SAR (measured) = 4.51 mW/g

dB
0.000

-4.18

-8.36

-12.5

-16.7

-20.9

0 dB =4.51mW/g
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FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015

B Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 21.4 °C

Test Date: 09/17/2015

DUT: Dipole 2450 MHz; Type: D2450V2

Communication System: 2450 ; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.85 mho/m; ¢, = 37.4; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3797; ConvF(6.86, 6.86, 6.86); Calibrated: 2014-11-19
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2015-03-18

Phantom: 835/900 Phamtom ; Type: SAM

Measurement SW: DASY52, V52.8 Build 8

Postprocessing SW: SEMCAD, V1.8 Build 186

2450MHz Head Verification/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 8.67 mW/g

2450MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 58.0 V/m; Power Drift = -0.029 dB

Peak SAR (extrapolated) = 12.3 W/kg

SAR(1 g) = 5.46 mWI/g; SAR(10 g) = 2.43 mW/g

Maximum value of SAR (measured) = 8.65 mW/g

dB
0.000

-4.88

-9.76

-14.6

-19.5

-24.4

0 dB = 8.65mW/g
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FCC ID: A3LSMGS50FY Issue Date: 09. 24, 2015

B Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 214 °C
Test Date: 09/17/2015

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2

Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; 0 = 1.934 S/m; ¢, = 51.593; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(6.86, 6.86, 6.86); Calibrated: 2014-11-19;

Sensor-Surface: 2mm (Mechanical Surface Detection), Sensor-Surface: 2.7mm (Mechanical Surface
Detection)

Electronics: DAE4 Sn652; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

2450MHz Body Verification/Area Scan (81x81x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 6.00 W/kg

2450MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 54.28 VV/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 10.3 W/kg

SAR(1 g) = 5.15 W/kg; SAR(10 g) = 2.46 W/kg

Maximum value of SAR (measured) = 6.95 W/kg

-f.22

-14.43
-21.65
-28.87
-36.08
0 dB =6.00 W/kg = 7.78 dBW/kg
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FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015

Calibration Laboratory of S,

NS, < KaSibrierdi
Schmid & Partner o QJ/ = g Service sulsse dMa0NNIGY
Engineering AG e Servizio svizzero di taratura
Zoughausstrasse &3, 8004 Zurich, Switzariand T 8 aatia Cilaator Savhs
Accredited by the Swiss Accredtation Sendce (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories (0 the EA
Multilateral Agreement for the recognition of calibration certificatea
Glossary:
TSL tissue simulating Nquid
NORMx,y.z sansitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
oCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linganzation parameters
Polargation ¢ o rotation around probe axis
Polarization § 5 rotation around an axis that is in the plane normal to probe axis (at measuremant center),
te., 8 = 0is pormal to probe axis
Connector Angle information used in DASY system o align probe sensor X to the robot coordinate system

Calibration Is Performed According to the Following Standards:

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

b} IEC 62208-1, "Procedure fo measure the Specific Absorption Rate (SAR) for hand-heid devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", Fatvuary 2005

o} |EC 62209-2, "Procedure 1o determina the Specific Absorption Rate {SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GH2"

Methods Applied and Interpretation of Parameters:

o NORMs,y,z: Assessed for E-fiekd potarization 8 = 0 (f < 800 MHz in TEM-cell. f > 1800 MHz: R22 waveguide).
NORMsx.y,z are only intermediate vaiues, i.e., the uncertainties of NORMX, y,z does not affect the E*-fisid
uncertainty inside TSL (seo below ConvF),

«  NORM(fx.y.2 = NORMxy,z * frequency._rasponse {see Frequenty Response Chart). This Enearization i
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency responss is inchuded
in the stated uncertainty of ConvF.

o DCPx.y,z: DCP are numerical linearization paramelers assessad 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 Peak to Average Ratio that is not calibrated but determined based on the signal
charactenstics

o Axy.2 Bry.z Cxy.z Dxyz VReyz A B, C, Dare numerical lingarzation parameters assessed based an
the data of power sweep for specific modulation signal. The parameters do not depand on frequency nor
media. VR s the maximum calibration range expressed in RMS voltage across the diods.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transter
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters are
usad in DASY4 sofiware o Improve probe accuracy close to the boundary. The sensitivity in TSL corresporxds
to NORMyx.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from =50 MHz to + 100
MHz

o Spherical isotrapy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

« Sensor Offset: The sensor offset corresponds 1o the offset of virtual measurement canter from the probe tip
(on probe axis). No iolerance required,

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

Certfficate Na: ES3-3076_Jul15 Page 2 of 11
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FCC ID: A3LSMGS50FY Issue Date: 09. 24, 2015

ES3DVI - SN;3076 July 20, 2015

Probe ES3DV3

SN:3076

Manufactured:  June 29, 2005
Calibrated: July 20, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 systam!)
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FCC ID: A3LSMGS50FY Issue Date: 09. 24, 2015

ES30VI- SN:3078 July 20, 20156

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3076

Basic Calibration Parameters

| Sensor X [ SensorY Sensor Z ' Unc (ks2) |
Norm (VAVim) ) | 1.26 | 1.29 1.20 + 101 %
DCP {mV)" ] 103.4 | 1028 1084 1

Modulation Calibration Parameters

UiD T Communication System Name I A | B c D VR Une” |

ETmS_— ! @8 \devpy | | d8 | mv | (=B |
0 oW | %] 00 | oo | 10 | 000 | 2137 | 8% |

vy | 00 00 | 10 2059 |

- z | o0 00 10 | | 2042 ]

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

A The uncurainties of Noem X,Y,2 6o not affect the EX-elg uncanainty nside TSL {see Pages 5 and )
" Numencal Breanzation paremete. ancenainty not reguired

¥ Uncestainty is debarminad usng the max. devition from linear resporse appiying recianguiar ostribution and I axpressed lor the square of the
fedd vakue

Certiticate No: £53-3076_Jut15 Page 4 of 11
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FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015

ES3DV3I- SN:3076 July 20, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3076

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity | Depth © Unc

f(MHz)® | Pormittivity (8im)* | ConvFX | ConvFY | ConvFZ | Aipha® | (mm) {k=2)
450 435 0.87 | 543 5.43 6.43 0.20 1.80 | £133%
750 419 0.89 6.24 5.24 6.24 0.53 136 | £120%
835 415 0.90 6.01 6.01 6.01 0.29 195 | $120%
900 415 0.97 5.88 5.89 5.89 0.70 1.22 £120%
1450 40.5 1.20 517 5.47 5.17 0.26 294 | £120%
1750 40.1 1.7 512 5.12 5.12 0.62 133 | £120%
1900 40.0 1.40 4.96 4.96 4.96 0.69 127 | £120%
1950 40.0 1.40 482 4.82 4.82 0.78 117 | #120%
2300 | 395 167 4.70 4.70 470 | 068 | 136 | £120%
2450 35.2 1.80 441 441 4,41 0.78 127 | $120%
2600 39.0 196 4.30 4.30 4.30 0.80 125 | £120%

© Frequency validiy stove 300 MHz ol ¢ 100 MHz orly apgaes for UASY w4 and higher {see Poge 2). else A i testricted 10 2 50 MHz. The
uncerdiinty i the RSS of the Convi uncartainty & Salvation fraquenty and the uncedainty for 21 ind ¥ oand. F y valchty
velow 300 MHz i 4 10, 25, 40, 50 and 70 MHz for ComvF assesaments &t 30 64, 128, 150N220Wﬁfesmvﬂy Abow.'»GHxhnqwxcy
vakity can be exionded to 1 110 Mz

" Al frequenies balow 3 GHz, The valdily of tissue carametens (c and o) can be relaxed to & 10% I fquid compensation fonmila is appled 1o
measutod SAR values. Al frequencies above 3 GHZ the validity of 1ssue paramatens (c and o) s restricted 16 2 8%. The uncanaty & the RSS of
the Convl uncensnty Jor Idicaled 1EMel 1SSLE Daramelens.

9 AlphaDepth are determined during calloration. SPEAG wamants that the remaining deviation due 10 e boundaey affect afar compérsation s
alwarys less than + 1% for frequencies below 3 GHz and below & 2% for frequendaes betweon 3-6 GHz at any distance iarger than hall the probe bhp
diamaler from e beundary.
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FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015

ES3DV3- SN:3076 July 20. 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3076

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth Unc
| f(MHz)© | Pormittivity” (Sim)" | ConvFX | ConvFY | ConvFZ Alpha® |  (mm) (k=2)
480 56.7 0.94 666 | 565 | 668 | 013 | 150 | £133%
750 55.5 0.96 5.58 558 5.58 0.80 1.14 | £120%
835 55.2 0.97 551 551 5.51 0.31 187 | 2120%
1750 53.4 1.49 4.78 4.78 478 0.53 151 | £120%
1900 533 152 461 | 461 4.61 044 | 167 | £120%
2450 527 | 195 426 4.25 4.25 071 | 120 | +120%
2800 525 I 2,16 4.13 4.13 4.13 080 | 115 | #£120% |

“ Froquency valdty atiove 300 MHz of = 100 MHz only 8ppdes kv DASY wd 4 and Ngher (see Page 2), else i is restrictad 1o £ 50 MMz The
uncertainty is the RSS of the Cornd® uncenamnty 3t calbraton frequency ang the uncerainty for the indicated frequancy band. Frequency vty
below 300 MHZ is ¢ 10, 25, 40, 56 and 70 Mz for ConwF asseasments at 30, B4, 128, 150 et 220 MH2 respactively, Above § GHz frequency
validity can be extended to = 110 M5z

" A frequencies below 3 GHz. the vaScty of Iissus pammetes (« and o) can be relaxed 1o & 10% # boud compensstion fomul & appkad to
measured SAR vales. Al froquoncies above 3 GHz, the validity of Bssue paramedars (x ard &) s restricied 10 = 5% The uncertainty = the R55 of
the ConvF uncenainty for mdicaied targat bssue garameters

" Apha'Degth ace d e during calib SPEAG that the r g cevaation due 10 the boundary effact aftar compansation s
always less Ban = 1% for Wequencies below 3 GH2 and below = 2% for requencias beiween 3-8 GHE &t any distance farger than half the probe tip
dinmeter from the bourdary.
Certificates No: ES3-3076_Ju15 Page 6ot 11

Report No. HCT CO., LTD.

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 82 of 125
HCT-A-1509-F009-1 TEL: +82 31 6456300  FAX: +82 31 645 6401



HET R, LT

FCC ID: A3LSMGS50FY Issue Date: 09. 24, 2015

ES30V3- SN:3076 July 20, 2015

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

guency response (normalized)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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HET R, LT

FCC ID: A3LSMGS50FY Issue Date: 09. 24, 2015

ES3DV3- SN.3O76 July 20, 2015

Receiving Pattern (¢), S = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR}eaq)

(TEM cell , f,y= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

{ = B35 MHz, WGLS R9 (H_convF) f= 1900 MHz WGLS R22 (H_convF)

10 ‘ll-;
1. bl
¥ | 3%

30+— ¢ ] 3 A v RORNRRY i

9 » X 3 )J', “ 0 " M) . 2 " ‘I’-‘-’m = t 3 = .
T = =0
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

-18 -08 06 -04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3076

Other Probe Parameters

Sensor Arrangement Triangular |
Connector Angle (%) I 3521
Mechanical Surface Detection Mode \ enabled |
Optical Surface Detection Mode N : Gisabled |
“Probe Overall Length =— 'i 337 mm |
| Probe Body Diameter I 10mm |
G A L — ! i
Tip Length 10 mm :
.Tﬁp Diameter | 4 mm-]|
Probe Tip o Sensor X Calibeation Point 2mm
“Probe Tip to Sensor Y Calibration Point Zmm |
"Probe Tip 10 Sansor Z Caltbration Point 1 “Zmm |
"Recommended Measurement Distance from Surface “Emm |

Certficate No: ES3-3076_Ju15 Paga 11 6f 11
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FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughausstrasss 43, 8004 Zurich, Switzerland

Accradited by the Swiss Accreditaton Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreamaent for the recognition of calibration certificates

This calibration cerfificate documents e raceadity 10 nalions) standards, which roalize the phrysical units of measuremants (S1),
The measurements and the uncertaintes with confidence probabiity are gives on the tollowing pages and are part of the cettificate.

All calibeations have baen conducted in the closed laboratoey facilty. envicormmen temperature (22 £ 3)°C and humidity < 70%,

Calibeation Equipment used (METE citical for caltyaton)

Primary Standards L2 Cal Date ]m No. )y Scneculed Caltration
Powar meter E42158 GB4 1293874 03-Apr-14 {No. 217.01911) Apr15
Power sensar E44124 MY 41498087 93-Apr-14 (No._217-01911) Apr-15
Relecknce 3 dB Attenuator SN 85054 (3c) 03-Apr-14 (No. 237-01915) Apr-15
_'_N_._f 20 08 A tor SN- 85277 (20x) 03-Ape-14 (No. 217-01918) Ape-15
| R 30 08 Avlenwator | SN- $5123 (30b) 03-Apr-14 (No. 217-01920) Apr1S
R Frobe ES3IV2 Sh: 3013 30-Dec-13 (No. ES3-3013_Dec13) Dec-14
DAEA SN 660 13-Dec-13 (No. DAEA-E60_Dec13} Doc-14
_Secondary Standards ) Check Dato {in house) Scheduled Check
RF generator HP 8648C US3642001700 4-Aw2.99 (in howse check Ape-13) In house check: Apr-16
Network Analyzer HP 8753E US3T300585 18.0ct-01 (in house check Oct-14) in houss check: Oct-15
Caltirated by
Appraved by

This calbration certfcate shail nox be reproduced excapt In full witheut wiitten appeoval of the lsboralory.

Certificata No: EX3-1797_Novi4 Page 1of 11
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HET R, LT

FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015

Calibration Laboratory of S, et e K

Schmid & Pariner 3 \\—// = g Service suisse F'é1alonnage
Engineering AG %“ € servo mecero o oo

Zeughausstrasse 43, 8004 Zurich, Switzerand %Y '7?\\ = Swiss Calibention Service

AGcradtod by the Swiss Acoredeation Servics (SAS) Accradgitation No.: SCS 108

The Swiss Accreditation Service is one of the signatories 1o the EA

Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating fiquid

NORMx.y,z sensifivity in free space

ConvF sensitivity in TSL / NORMx.y,2

pep diode compression point

CF crest factor (1/duty_cycle) of the RF signaf

A.B.C.D modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polarization $ 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),

Le., 8 =0is normal to probe axis
Connector Angle information used in DASY system lo align probe sensor X o the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 82208-1, "Procedure to measure the Specific Absorplion Rate (SAR) for hand-held devices used in close
proximity fo the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
o  NORMx.y.z! Assesaedwa-ﬁeldpobannuons 0 (f < 900 MHz in TEM-call, T > 1800 MHz: R:&wavogulde)
NORMx,y.z are only intermediate values, i.e., the uncertainties of NORMx.y,z does not affect the E’-field
uncertainty inside TSI, (see below CanvF),

o NORM{fx,y.z = NORMx.y.z * frequency_response {see Frequency Response Chart). This linearization Is
implemented in DASY4 software versians iater than 4 2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

s DCPxy,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signat (no uncertainty required), DCP does not depend on frequency nor media.

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

o  Axy.z Bxy.z Cxyz Dxyzx VRxyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modutation signal. The parameters do not depend on frequency nor
media. VR is the maximum cafbration range expressed in RMS voltage across the diode

* ComvF and Boundary Effect Parameters: Assessed In flat phantom using E-field (or Temperature Transfer
Standard for f < B0O MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used lor assessment of the parameters applied for
boundary compensation (aipha, depth) of which typical uncertainty values are given, Thess paramelers are
used in DASY4 software to improve probe sccuracy close to the boundary. The sensitivity in TSL corresponds
ta NORMx,y,z * ConvF wheraby the uncartainly corresponds to that given for CanvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from 2 50 MHz to £ 100
MHz,

« Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using a fiat phaniom
exposed by a patch antenna

« Sensor Offset: The sensor offset corresponds to the offset of virlual measurement center from the probe tip
{on probe axis). No tolerance required.

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

Centificate No: EX3-3797_Nov14 Page 2.of 11
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FCC ID: A3LSMGS50FY Issue Date: 09. 24, 2015

EX3DV4 - SN3THT November 18, 2014

Probe EX3DV4

SN:3797

Manufactured:  April 5, 2011
Calibrated: November 19, 2014

Calibrated for DASY/EASY Systems

(Note: non-compatible with OASY2 systeml)
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FCC ID: A3LSMGS50FY Issue Date: 09. 24, 2015

EX30V4- SN:379T November 19, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/i(Vim})" 0.63 0.58 6.57 +101%
DCP (mV)” 974 97.3 85.4
Modulation Calibration Parameters
uip Communication System Name A B c o VR Une"
a8 | gBVpv dB mv (k=2}
0 cw x| o0 0.0 70 | 000 | 1544 | £30%
Y| 00 | o0 1.0 1687
| Z 0.0 00 10 1714

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%,

* Tho uncorainties of NormX, ¥, Z do nof affect the E™-field uncartaimy mside TSL (see Pages 5 ond &)
" Numerical irearization parameten uncenainty rol required
F Uncertainty is determined usng the max. dewation froam linesr response apphying rectanguls: dsiribution and is expressed for the square of the

field volue
Certificate No. EX3-3797_Novia Page 4 of 11
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FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015

EX3DV4- SN:3797 Nowvember 19, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © Po:‘m&' cwy ConvF X | ConvFY | ConvFZ | Alpha® m« m
150 52.3 0.76 11.03 11.03 11.03 0.00 1.00 | 213.3%
B35 415 0.90 9.22 §.22 9.22 0.51 0.78 $120%
900 415 0.97 .96 5.96 2.96 0.66 068 | 2120%
1750 40.1 1.37 7.71 7.1 7.74 0.684 063 | £120%
1900 40.0 1.40 7.58 7.58 7.58 0.46 074 | +120%
1950 40.0 1.40 7.33 7.33 7.33 0.45 076 | +120%

2300 365 1.87 7.23 7.23 7.23 0.52 069 | £120%
2450 39.2 1.80 6.86 6.86 6.86 0.5% 070 | £12.0%
2600 39.0 1.96 6.70 6.70 670 | 043 079 | £120%
5200 36.0 486 4.86 4,86 4.66 0.35 180 | £131%
5300 359 476 amn 4.71 471 0.35 180 | £131%
5500 356 4,96 4.62 4.82 4.62 0.40 180 | £131%
5600 355 5.07 4.50 4.50 4.50 0.40 180 | £13.1%
5800 35.3 5.27 4.42 4.42 4.42 040 180 | £131%

“ Fraquency valdity ahove 300 MH2 of = 100 MHz oaly sppiies for DASY w44 and higher (s0e Page 2, else 7 is resiricted 1o £ 50 Mz, The
uncertainty is the RSS of the CorvF uncenainty af calbration frequency and the uncertainty for the indicated frequancy band, Frequency vahdity
betow 300 MHz & 1 10, 25, 40. 50 and 70 MMz for ConvF assessments ot 30, 64, 128, 150 antd 22) MH2 respactivaly. Aboveﬁs!-ntmmy
veﬁd!ycsnbeomubo:nom
MW&WGG&Mvﬂﬂydmmuwn)mmmwtw‘*ﬂww lon % ds & spplied
measwad SAR vales. At froguoncies abave 3 GHz, the validity of lissue parametars (v and o) is frastricied 1o £ 5% YhouncoﬂarlylﬂheRSSd
mWMhMWMwwm
SPEAG

d g 1S that tho ror ng o 1 doo to the boundary effect after compensation is
mmmm:ﬁfumwwowamtunduw:NhWMJGG&a:meWlmMIMMM
diameder from the boundary
Centificate No; EX3-3797_Novis Page 5of 11
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FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015

EX30V4-- SN:3787 November 149, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct

t(MHz)® | Pormittivity” (s¢m)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
150 £1.9 0.80 10.65 10.65 1065 | 000 1.00 | =2133%
835 55.2 0.97 9,15 9.15 9.15 0.65 0.72 2120%
1750 53.4 1.49 7.54 7.54 7.54 0.37 085 | +120%
1900 533 1.52 7.23 7.23 7.23 0.73 0.61 +120%
2450 527 1.95 .86 6.86 6.86 0.80 050 | +120%
2600 525 216 6.68 6.68 6.68 0.80 050 | *120%
5200 490 5.30 4.36 4.38 4.36 0.45 190 | £131%
5300 48.9 5.42 417 417 4.7 0.45 190 | £131%
5500 48.6 5.65 3.89 3.89 3.89 0.50 190 | £13.1%
5600 485 5.77 3.73 373 3.73 0.50 190 | £131%
5800 48.2 6.00 412 412 412 0.50 190 | +131%

‘meymmmmax1oommmm'umsvu4mm(mm7)wuammw:wmum
uncanainty is the RES of the Comw ¢ and the unceranty for the indicated frequency band. Freguancy valdity
below 300 Mz = + 10, 25, wsourommuc«-vnmma«so B4, 128, 160 and 220 MMz respectively. Above 5 Gz frequency
validity can be extended (o & 110 MHz

' At frequancios below 3 GHz, the validity of Sssue paramelers (c and o) Can be relaxnd 10 = 10% It liquid comp jon Sormida is appbed (0
memsured SAR values. At frequancies abave 3 GHz, the vabday of tissue paraeneters (¢ and o) is fasiricied %0 = 5%. The uncertainty is the RSS of
mecomF uncectainty for indicated target tissue parameters.

“ Aphareptn acs delecminod during calbration. SPEAG woaerants that the remanmny devabion dus (o the boundary effect after compensation is
avmys less than & 1% for frequencies befow 3 GHZ ond Dalow = 2% Tor frequencies botween 3.8 GHz at ary distance larger than half the orobe 1o

dameter from the boundary.
Cenificate No: EX3-3787_Novid Page 6ol 11
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Issue Date:

09. 24, 2015

EX3DV4- SN:3797

\
/

Frequency response (hormalized
o
]

November 18, 2014

Freguency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 8.3% (k=2)
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Issue Date:
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EX3DV4- SN.3787

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM
B . .
T X Y

Uncertainty

Certificate No: EX3-3797_Novid

Report No.
HCT-A-1509-F009-1

November 12, 2014

=1800 MHz R22

>

Tat

=
BC0 M-z 1&00 d*(.‘

of Axial isotropy Assessment: £ 0.5% (k=2)
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FCC ID: A3LSMGS50FY Issue Date: 09. 24, 2015

EX3DV4- SN:3797 November 18, 2014

Dynamic Range f(SARpcaq)
(TEM cell , foru= 1900 MH2)
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not compensatec comeensatec
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: A3LSMG550FY Issue Date: 09. 24, 2015

EX3DVA~ SN:3797 Navember 19, 2014

Conversion Factor Assessment

f = 835 MHz, WGLS R9 (H_convF) = 1900 MRz WGLS R22 (H_convF)

a D 2 » « W w~ 0 \ 'lu ‘ " = =
3 prend e e
A ‘i.J x N

'J..

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

10 -08 £6 04 02 00 ©2 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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FCC ID: A3LSMGS50FY Issue Date: 09. 24, 2015

EX3DV4- 5N:3797 November 19, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Other Probe Parameters

Sensor Arrangement Triané'JETl
| Connector Angle (7) 4115
‘Mechanical Surface Datection Mode enabled

"Optical Surface Detection Mode . disabled
| Probe Overall Length ' 337 mm
"Probe Body Diameter 10mm

Tip Length ' amm

Tip Diameter 25mm

Probe Tip to Sensor X Calibration Point 1 mm

Probe Tip to Sensar Y Calibration Point 1mm

Probe Tip o Sensor Z Calibration Point T mm

Recommended Measurement Distance from Surface | 1.4 mm
Cartiticate No; EX3-3797_Novid Page 11 of 14
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HET R, LT

FCC ID:

A3LSMGS50FY

Issue Date: 09. 24, 2015
Calibration Laboratory of S, Schweizesischer Kalibrierdienst
Schmid & Partner %’é (S: Service suisse ¢étalonnage
Engineering AG D Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland LN S swiss Catibration Service

Accreditad by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Muitilatersl Ag

for the

Client

HCT (Dymstec)

gnition of calibration certificates

Accreditation No.: SCS 0108

Certificate No: D835V2-441_Jan15

CALIBRATION CERTIFICATE

Calbraﬁmproeedurefordpolavaﬁdaﬂomdtsabovemum-lz

Obyect D835V2- SN: 441
Calibeation procedurels) QA CAL-05.v9
Caiibration date January 23, 2015

Caltration Equipment used (METE critical for calibention|

lins

This calityation cenificaie documants tha traceabity to natlonal standards, which ealtze the physical unts of measurements (SI),
The measurements and the uncedainties with condidence probablity are givan on the following pages and are part of the cenificate.

Al cafibrations have been conducted in the closed laborstory Facility: ermdronment temparature {22 = 3)°C and humidity < 70%

Primary Standards Cal Date (Cartificate No.) Schoduled Calibration

Power mater EPM-$424 | GH37480704 07-0ck-14 (No: 217-02020) Oct-15

Power sensor HP BASTA US37222753 07-0ct-14 (No, 21 702020) Oct-15

Power sensor HP 84814 MY41002317 07-Cct-14 (No, 217-02021) Oct-15

Reterence 20 &8 Attenuator SN: 5058 (20K} 03-Apr-14 (No. 217-01918) Apt-15

Typa-N mismatch combination SN: 50472/ 08327  03-Apr-14 (No. 217-01921) Apr15

Rofarence Probe ES30VY SN: 3205 30-Dec-14 (No. ES3-3205_Dectd) Dec-15

DAE4 SM: 601 18-Aug-14 (No. DAESBOT Augls) Aug-15

Sacondary Standarcs 0% Check Date (in house) Scheduled Check

RF generator FAS SMT-08 100005 04-Aug-98 (in house check Oct-13) In house check: Oct-16

Netwark Andlyzar HP 8753€ US37300585 54206 18-001-01 (0 house check Oct-14) In house eheck: Oct-15
Narra ) Function

Catbratod by Michael Weber Laboratory Tachnician ?%J_

Approved by: Katja Pokovic Technical Maragar

=

fssued: January 26, 2015

This calibention certificate shall not be reproduced except in Tul without written approval of the laboralory

Cerlificate No: D835V2-441_Jan15
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FCC ID: A3LSMGS50FY Issue Date: 09. 24, 2015

Calibration Laboratory of

% S Schweizeriecher Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG C  servicio svizzoro i veratura
Zoughausutrasse 43, 8004 Zurich, Switzeriand S Swiss Colibration Service
Accredited by the Swas Accreditation Service (SAS) Accreditation No,: SCS 0108
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Glossary:

TSL tissue simulating fiquid

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

Calibration is Performed According to the Following Standards:

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

b) 1EC 82209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

e 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.

« FElectrical Delay: One-way deiay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on pags 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modukar Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resoclution dx, dy. dz =5 mm
Frequency 835 MHz = 1 MH2
Head TSL parameters
The following parameters and calculations were appled.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mhoim
Measured Head TSL parameters (220£02)°C 41526% 0.93 mha/m £ 6 %
Head TSL temperature change during test <05"C — -
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measused 250 mW input power 2.36 W/kg
SAR for nominal Head TSL parameters normalized to 1W 9.21 Wikg = 17.0 % (k=2)
SARmrogtdoVMWcm’ (10 g) of Head TSL condition
SAR measured 2506 mW input power 1,54 Wikg
SAR for nominal Head TSU parameters normalized to 1W 6.04 Wikg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2)"C 558+6% 1.01 mho/m £ 6%
Body TSL temperature change during test <05°C - ——
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condgition
SAR measured 250 mW Input power 240 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.34 Wikg + 17.0 % (k=2)
SAR averaged over 10 cm” {10 g) of Body TSL condition
SAR measured 250 mW Input power 1.57 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.14 W/kg = 16.5 % (k=2)
Centificate No; D835V2-441_jan15 PageGof8
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5170-1.0j
Retumn Loss -340d8

Antenna Parameters with Body TSL

Impedance, transiormed to feed point 472Q-27Q
Retumn Loss -27.9d8

General Antenna Parameters and Design

| Etectrical Detay {one direction) [ 1369 ns

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

The dipole is made of standard semirigid coaxial cable, The center conducior of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is therefore shont-circuited lor DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are nct affected by this change, The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms. bacause they might bend or the scidered connections near the
feedpoint may be damaged,

Additional EUT Data

Manufacturad by SPEAG
Manufactured on March 08, 2001
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DASYS5 Validation Report for Head TSL

Date: 22.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V 2: Serial: D835V2 - SN: 441

Communication System: UID 0 - CW; Freguency: 835 MHz

Medium parameters used: = 835 MHz; 6 =10.93 S/m; & =41.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration
« Probe: ES3DV3 - SN3205; ConvF{(6.2, 6.2, 6.2); Calibrated: 30.12,2014;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibruted: 18.08.2014
» Phantom: Flat Phantom 4,9L; Type: QDOOOP49AA; Serial: 1001

o« DASYS2528.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx=5mm, dy=5mm, dz=3mm

Reference Value = 56.43 V/im: Power Drift =-0.04 dB

Peak SAR (extrapolated) = 3.49 W/kg

SAR(1 g) = 2.36 W/kg; SAR(10 g) = 1.54 W/kg

Maximum value of SAR (measured) = 2.76 Wikg

2,40
-4.80
-7.20
‘9.60

-12.00

0dB =276 Wikg =4.41 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 23.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V - SN: 441

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: =835 MHz: o= 1.01 S/m: & = 55.8; p= 1000 kg/m“
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: ES3DV3 - SN3205; ConvE(6.17, 6.17, 6.17). Calibrated: 30.12.2014.
» Sensor-Surface: 3mm {Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 4.9L; Type: QDUOOP49AA; Scrial: 1001

» DASYS5252.8.8(1222): SEMCAD X 14.6.1((7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=>mm

Reference Value = 54.59 V/m: Power Drift = -0.02 dB

Peak SAR (extrapoiated) = 3.53 W/kg

SAR(1 g) = 2.4 W/kg; SAR(10 g) = 1.57 W/kg

Maximum value of SAR (measured) = 2,80 W/kg

dB
0

-2.40
-4.80
-71.20

-12.00

0dB =280 W/kg = 4.47 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accreditation No.: SCS 0108

Certificate No: D1900V2-5d032 May15

CALIBRATION CERTIFICATE

Cbjoct

| Calibration date:

| Cailyaton procedura(s)

D1900V2 - SN: 50032

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

May 20, 2015

Calboration Equipment used (MATE critica for caiibestion)

This caliteabion certificata documants the tracaabilly 1o raficnal standands, which realize the physical units of measurements {S)
Tha measuramonts and the uncedalntias with confidence probability are given on the folowing pages and are pant of the certificate,

AZ calibeations have been canducted In The clased labormiary facity: @mdrcoment tempermture (22:= 3)°C and humidity < 0%

Primary Siandards 10 # Cai Date (Certificale NoJ) Scheduled Calitration

Powar mater EPM-4424 GB37AEOTO4 07-0cx-14 (Na. 217-02020) Oct-15

Pawer sensor HP 8481A 1US37292753 07-0ct-14 (No, 217.02020) 0ct-15

Power sansor HP B481A | My21082317 O7-Oct-14 (No. 217-02021) Oct-15

Fleterance 20 9B ANenuatorn SN: 5058 (20k) 01-Apr15 (No, 217-02131) Mar-16

Tyse-N mismalch combination | SN: S047.2 /06327 01-Apr-15 (No. 217-02134) Mar-16

fefacence Probe ESIOVS SN: 3206 30-Dec-14 (No, ES3-4206_Dec14) Dec-15

DAE4 SN: 601 1B-AUG-14 (No. DAEG-B0T_AugT4) Aug15

Secordary Standards liow Check Dat {in houss) Schoduled Chieck

RF generator RS SMT-06 | 100005 04-A1g-38 (i house check Oct-13) I houss check; Oct-16

Notwork Analyzor HP 8753E | US47950585 54208 18-Oct-01 (in house chack Oct-14) In house check: Oct-15
Name Function Signature

Calityated by: Lt Klysnor Laburatory Technician W ¢

Approved by Kalja Foxovic Tachnical Manisgor

This calibestion certificate shal not be reproduced axcegt in full without weithan approva al the |aborstony

Issued: May 20, 2015
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Accrediied by the Swiss Accrediation Senvca (SAS) Accreditation Ne.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multiiaterad Agreement for the recognition of calibration cortificates

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 20183

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

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

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

o SAR nommalized: 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 resull.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Vaersion DASYs V528.8
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz2 =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were apphied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220C 400 1.40 mhao/m
Measured Head TSL parameters (220202)°C 38928% 1,37 mho/m £ 6%
Head TSL temperature change during test <05°C e —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Head TSL parameters normalized ta 1W 41.1 Wikg = 17.0 % (ka2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input powes 533 Wikg
SAR for nominal Head TSL paramaters normalized 10 1W 21.4 Wikg + 16.5 % (k=2)
Body TSL parameters
The following paramaeters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters {220+02)*C 52728% 1.5t mho/m+ 6%
Body TSL temperature change during test <05°C — -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Body TSL parameters normalized to 1W 40.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 541 Whka

SAR for nominal Body TSL paramelers

normalized o 1W

21.7 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiomed to feed point 513Q+522
Returm Loss -255dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 474404550
Retumn Loss -242d8

General Antenna Parameters and Design

| Etoctrical Delay (one direction) | 1,195 ns B

After long term use with 100W radiated powar, only a stight warming of the dipole near the feedpoint can be measurad.

The dipote is made of standard semirigid coaxial cabie, The center conductoy of the feeding line is directly connected to the
second amm of the dipole. The antenna is therefore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 1o Imprave matching when loaded according 1o the position as explained in the
"Measurement Conditions™ paragraph. The SAR data are not affected by this change, The overall dipoie length is atill
according to the Standard,

No excessive force must be appiied to the dipole arms, because thay meght bend or the soldered connections near the

feedpoint may be damaged.
Additional EUT Data
Manufaciured by SPEAG
Manufactured on March 17, 2003
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DASYS Validation Report for Head TSL

Date: 20.05.2015
Test Laboratory: SPEAG, Zurich, Switzerfand
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54032

Communication System; UID 0 - CW; Frequency: 1900 MH2

Medivm parameters used: f = 1900 MHz; ¢ = 1.37 S/m: g, = 38.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(3, 5, 5); Calibrated: 30.12.2014;
e Sensor-Surface; 3mm (Mechanica! Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Senal: 1001

» DASY3252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7 /Cube 0:
Measurement grd: dx=3mm, dy=3mm, dz=5mm

Reference Value = 99.00 V/im; Power Drift =0.04 dB

Peak SAR (extrapolated) = 18.6 Wikg

SAR(1 g) = 10.2 W/kg: SAR(10 g) = 5.33 W/kg

Maximum value of SAR (measured) = 12.7 W/kg

-3.60
-1.20
-10.80

-14.40

-18.00

0dB =127 W/kg = 11.04 dBW/kg
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impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 20.05.2015
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2: Serial: D1900V2 - SN: 5d032

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz: 6 = 1.51 S/m; & =527, p = 100 kg/m®
Phantom section: Flat Scetion

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

DASYS52 Configuration:
« Probe: ES3IDV3 - SN3205; ConvF(4.65, 4.65, 4.65), Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 3.0 (back): Type: QDOODOPSOAA: Serial: 1002

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

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

Reference Value = 96.54 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.3 W/kg

SAR(I g) = 10.2 W/kg; SAR(10 g) = 5.41 W/kg

Maximum value of SAR (measured) = 12,8 Wikg

-71.60
-11.40

-15.20

-19.00

0dB =12.8 W/kg = 11.07 dBW/kg
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Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE

Calibristion procedureis) QA CAL-05489

Calibration date: May 19, 2015

Calitvation Equipment used (MATE vritical far calibration)

Primary Standards Lip ¥

Otject D2450V2 - SN: 743

tion procedure for dipole validation kits above 700 MHz

Thia caibration cartificate documaeits tha traceatilily 10 national standards, which reakza the physical units of measuremants (ST}
The measuremants and 1ha uncerainties with coniidence probabiity ace given on tha foflowing pages and are part of the cerificate.

Al calibrations have been conducied in the csod laboralory fadility: eavironment femparature {22 = 3)"C and humidity < 70%,

Cal Data (Certificate No.) Scheduled Catbration

Power meter EPM-442A | GB37480704 O7-Oct-14 (N0, 247-02020) Oct-15

Oower sansor HP 84812 U837202783 07-Oct-14 (No. 217-02020) Oct-15

Power sengor HP BAB1A MY41092317 07-Oct-14 (No. 237-02021) Oct15

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

Typa-N mismalch combination | SN 50472/ 06327 O1-Apr-15 (No. 217-02134) Mar-16

Reference Probe ES30V3 l SN: 3205 30-Dec-14 {No. ES3-3205, Dectd) Dec-15

DAE4 SN: 801 18-Aug-14 {No. DAES-E01_Aug14) Alg-15

Secondiry Standards lips Check Daza (in house) Scheduled Chack

AF generator R&S SMT-06 100005 02-Aug-22 (in houss chack Oct-13) In house check: Oct-16

Natwerk Analyzee HP 8753E \ US3TIe0E8s 54206 18-Oct-01 (in house chack Oot-14) In house check: Oct-15
Name Function ¥ re

Calitrated by: Michag! Weber  Labarafory Tachnician M_
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Approved by; Kt Pokowic Technical Manager
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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) |IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

« Feed Point Impedance and Return Loss: These parameters are measured with the dipcle
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.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage

probability of approximately 85%.
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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 Flat 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 foliowing 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 <0.5°C e 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 parameaters normalized to 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR maeasured 250 mW input power 5.32 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.0 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1,95 mho/m
Measured Body TSL parameters (22,0 £0.2)°C 507 +6% 203 mho'm+6 %
Body TSL temperature change during test <05°C — -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW Input power 13.4 Wikg
SAH for nominal Body TSL parameters nemmalized to 1W 52.1 W/ikg £ 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 parameters normatized to 1W 24.4 Wikg = 16.5 % (k=2)
Cortificate No: D2450V2-742_May15 Page 3of 8
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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 5140+861jQ
Return Loss -2424d8

General Antenna Parameters and Design

l Electrical Detay (one direction) _I 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 feeding line is directly connecied 1o the
sscond arm of the dipole. The antenna is therelore short-circuited for DC-signals, On some of the dipoles, stnall end caps
are added 1o the dipole arms in order to improve maiching when loaded according to the position as explained i 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

Manutactured by SPEAG
Manufactured on December 01, 2003
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DASY5 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

Medium parameters vsed: f = 2450 MHz: o = |.84 §/m; & = 37.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3203; ConvF(4.54, 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: Serial: 1001

o DASYS252.8.8(1222); SEMCAD X 14.6,10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

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

Peak SAR (extrapolated) = 28.0 W/kg

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 Wikg = 12,48 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 19.05.2015
Test Luboratory: 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 section: Flat Section

Measurement Standard: DASYS (IEEEAEC/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
« Phanton: Flat Phantom 5.0 (back): Type: QDODOP3OAA; 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=5mm, 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
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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) 1 900 2 450 -2 700 5200 - 5 800
Tissue Type Head Body Head Body Head Body Head Body
Water 40.45 53.06 54.9 70.17 71.88 73.2 65.52 78.66
Salt (NaCl) 1.45 0.94 0.18 0.39 0.16 0.1 0.0 0.0
Sugar 57.0 44.9 0.0 0 0.0 0.0 0.0 0.0
HEC 1.0 1.0 0.0 0 0.0 0.0 0.0 0.0
Bactericide 0.1 0.1 0.0 0 0.0 0.0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 19.97 0.0 17.24 10.67
DGBE 0.0 0.0 44.92 29.44 7.99 26.7 0.0 0.0
Diethylene glycol hexyl ether i, i i - - - 17.24 10.67
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether

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.

SAR

Dielectric Parameters CW Validation Modulation Validation
System Probe Probe. .
PrasE Type Caliljbr_attlon Digalz Rat Measured Measured Sensitivit Probe | Probe MOD. | Duty PAR
Sl Permittivity Conductivity Y Lineari Isotropy Type |Factor

9 3076 [ES3DV3 | Head | 835 | 441 2015.8.13 41.1 0.88 PASS PASS | PASS |[GMSK|PASS | N/A
9 3076 [ES3DV3 | Body | 835 | 441 | 2015.8.12 55 0.96 PASS | PASS | PASS |[GMSK|PASS| N/A
9 3076 [ES3DV3 | Head | 835 | 441 2015.8.13 41.1 0.88 PASS PASS | PASS | N/A | N/A | N/A
9 3076 [ES3DV3 | Body | 835 | 441 2015.8.12 55 0.96 PASS PASS | PASS | N/A | N/A | N/A
9 3076 [ES3DV3 | Head |{1900| 5d032 | 2015.8.13 40.3 141 PASS | PASS | PASS |[GMSK|PASS| N/A
9 3076 [ES3DV3 | Body |{1900| 5d032 | 2015.8.12 53.5 1.54 PASS | PASS | PASS |[GMSK|PASS| N/A
3 3797 EX3DV4 | Head (2450 743 2015.06.2 38.5 1.81 PASS PASS | PASS [OFDM| N/A |PASS
3 3797 [EX3DV4 | Body [2450| 743 |2015.06.03 53.5 1.92 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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