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1. Attestation of Test Result of Device Under Test

Test Laboratory

Company Name:

HCT Co., LTD

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

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

Attestation of SAR test result

SAMSUNG Electronics Co., Ltd.

Applicant Name:

FCC ID:

A3LSMJ120G

Model: SM-J120G/DS
EUT Type Mobile Phone
Application Type: Certification

The Highest Reported SAR

Band Tx. Frequency Equipment Reported 1g SAR (W/kg)
(MHz) Class Head Body-Worn  Hotspot

GSM/GPRS 850 824.2 - 848.8 PCE 0.68 0.52 0.73
GSM/GPRS 1900 1 850.2 -1 909.8 PCE 0.74 0.44 0.76
UMTS 850 826.4 - 846.6 PCE 0.68 0.45 0.66
UMTS 1900 1852.4-1907.6 PCE 0.96 0.52 0.93
LTES 824.7 - 843 PCE 0.83 0.58 0.81
802.11b 2412 -2 462 DTS 1.09 0.08 0.14
Bluetooth 2402 -2480 DSS/DTS - 0.10* -
Simultaneous SAR per KDB 690783 D01v01r03 1.08 1.06
Date(s) of Tests: 01/13/ 2016 ~ 01/21/ 2016

Note :

* BT Body-worn SAR value is estimated SAR value that should not be reported standalone SAR on grants of

equipment approval.

F-TP22-03 (Rev.00)
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2. Device Under Test Description
2.1 DUT specification

Device Wireless specification overview

Band & Mode

Operating Mode

Tx Frequency

GSM/GPRS 850 Voice / Data 824.2 — 848.8 MHz
GSM/GPRS 1900 Voice / Data 1850.0 — 1 909.8 MHz
UMTS 850 Voice / Data 826.4 — 846.6 MHz
UMTS 1900 Voice / Data 1852.4 —1907.6 MHz
LTE Band 5 (Cell) Data 824.7 — 848.3 MHz
2.4 GHz WLAN Data 2412 — 2 462 MHz
Bluetooth Data 2 402 — 2480 MHz

Device Description
Device Dimension

Overall (Length x Width) : 132.5 mm x 68.7 mm
Overall Diagonal : 140.7 mm
Display Diagonal : 115.5 mm

Back Cover Normal Battery cover
Battery Options Standard

Hardware Version: REV1.0

Software Version : J120G.001

Device Serial Numbers

Mode

Serial Number

GSM 850,1900 UMTS 850, 1900, LTE 5, WiFi

R38GC0505L

2.2 DUT Wireless mode

Wireless
Modulation

Operating Mode

Duty Cycle

. GSM Voice: 12.5%
650 Voice(GMSK) ggg&“g”_'tzsd‘;t Class: | GPRS 1 Slot: 12.5%
GSM 1900 GPRS (GMSK) Mode class B/ ’ 2 Slots : 25%
EGPRS (8PSK) EDGE Rx only 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. 9) (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) | 98.97 %
Bluetooth Data 41 LE 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.

F-TP22-03 (Rev.00)
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2.3 LTE information

Item.
Frequency Range:

| Description
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):

LTE voice/data requirements

1.4 MHz 3 MHz 5 MHz 10 MHz
Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (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
Item. ‘ Description
UE Category UE Category 4
Modulations Supported in UL QPSK, 16QAM
Data Only,

LTE voice is available via VolP.
Considering the users may install 3rd party software to enable VolIP,
LTE Head SAR is also evaluated.

LTE MPR options

(Manufacturer attestation to be provided)

The EUT incorporates MPR as per 3GPP TS 36.101 sec. 6.2.3 ~ 6.2.5

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

A-MPR is not implemented in the DUT.

Power reduction explanation

This device doesn't implements power reduction.

LTE Carrier Aggregation

This device doesn't support LTE Carrier Aggregation for US Bands

LTE Release 10 information

Enhanced SC-FDMA.

This device does not support full CA features on 3GPP Release 10. The
following LTE Release 10 features are not supported. Relay, HetNet,
MIMO, elCl, WiFi offloading, MDH, eMBMA, Cross-Carrier Scheduling,

Enhanced

Description of the test equipment,

software, etc.

LTE SAR Testing was performed using a CMW500.
UE transmits with maximum output power during SAR testing.

F-TP22-03 (Rev.00)
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2.4 TEST METHODOLOGY and Procedures

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

- FCC KDB Publication 941225 D01 3G SAR Procedures v03r01
- FCC KDB Publication 941225 D06 Hot Spot SAR v02r01

- FCC KDB Publication 941225 D05 SAR for LTE Devices v02r05

- FCC KDB Publication 941225 DO5A LTE Rel.10 KDB Inquiry sheet v01r02

- FCC KDB Publication 248227 D01 802.11 Wi-Fi SAR v02r02

- FCC KDB Publication 447498 D01 General SAR Guidance v06

- FCC KDB Publication 648474 D04 Handset SAR v01r03

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

- October 2013 TCB Workshop Notes (GPRS testing criteria)

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

F-TP22-03 (Rev.00) 7 /133 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 D01v06.

2.5.1 Maximum Output Power

Mode / Band Voice (dBm) Burst Average GMSK (dBm)
1 Tx Slot 1 Tx Slot 2 Tx Slot 3 Tx Slot 4 Tx Slot
Maximum 33.0 33.0 29.5 27.5 25.5
GSM/GPRS 850
Nominal 32.5 32.5 29.0 27.0 25.0
Maximum 30.0 30.0 27.5 25.0 23.0
GSM/GPRS 1900
Nominal 29.5 29.5 27.0 24.5 225
3GPP 3GPP
HSDPA HSUPA LIERR L
Mode / Band
(dBm) (dBm) (dBm)
UMTS Band 5 Maximum 22.8 22.8 22.8 22.8
(850 MHz) Nominal 22.3 22.3 22.3 22.3
UMTS Band 2 Maximum 22.6 22.6 22.6 22.6
(1900 MHz) Nominal 22.1 22.1 22.1 22.1
Mode / Band Modulated Average (dBm)
Maximum 23.0
LTE Band 5 (Cell)
Nominal 22.5
Mode / Band Modulated Average (dBm)
Maximum 16.5
IEEE 802.11b (2.4 GHz)
Nominal 16.0
Maximum 14.5
IEEE 802.11g (2.4 GHz)
Nominal 14.0
Maximum 14.5
IEEE 802.11n (2.4 GHz)
Nominal 14.0
Maximum 8.5
Bluetooth
Nominal 8.0
Maximum 7.5
Bluetooth LE
Nominal 7.0

F-TP22-03 (Rev.00) 8 /133 HCT CO., LTD.
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2.6 DUT Antenna Locations
Device Edges / Sides for SAR Testing

‘ Front Left Right Bottom
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 Yes No 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 941225 D06v02r01 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 D01v06, 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
|- - - - - -TT=-=-======= | |- - T T T T===== |
| GSM/GPRS I I I
I UMTS I I BT/WiFi |
I LTE I I :
———————————————— wll - - e e e e e e s s 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 D01v06.

FCC KDB 447498 D01v06 General RF Exposure Guidance introduces a new formula for calculating the SAR
a Peak Location Ratio(SPLSR) between pairs of simultaneously transmitting antennas:

SPLSR =(SAR; + SAR,)'5/Ri

Where:
SAR , is the highest measured or estimated SAR for the first of a pair of simultaneous transmitting antennas,
in a specific test operating mode and exposure condition

SAR, is the highest measured of estimated SAR for the second of a pair of simultaneous transmitting
antennas, in the same test operating mode and exposure condition as the first

Ri is the separation distance between the pair of simultaneous transmitting antennas, When the SAR is
measured, for both antennas in the pair, it is determined by the actual x, y and z coordinates in the 1-g SAR
for each SAR peak location, based on the extrapolated and interpolated result in the zoom scan
measurement, using the formula of [(X; — X;)? + (Y; — Y3)2+(Z; — Z,)?]

In order for a pair of simultaneous transmitting antennas with the sum of 1-g SAR> 1.6 W/kg to qualify for
exemption from Simultaneous Transmission SAR measurements, it has to satisfy the condition of:
(SAR, + SAR,)'®/Ri < 0.04

F-TP22-03 (Rev.00) 9 /133 HCT CO., LTD.



HHCT FCC ID: A3LSMJ120G

HCTCOLLTD

Report No.: HCT-A-1601-F009

Simultaneous Transmission Scenarios

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

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

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

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

. This device does not support VoLTE.

. LTE is considered pre-installed VOIP applications.

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

NO Ok~ wWwN =

2.8 SAR Test Exclusions Applied

(A) BT & BT LE

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

Max Power of Channel(mW)

* /Frequency(GHz) < 3.0

Test Separation Distance (mm)

Frequency [ EVdulthi Separation
Allowed Power Distance
[MHz] [mW] [mm]
Bluetooth 2480 7 15 0.73
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 [(7/15)*2.480] = 0.73 < 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 D01v06 IV.C.1iii, simultaneous transmission SAR test exclusion
may be applied when the sum of the 1-g SAR for all the simultaneous transmitting antennas in a specific a
physical test configuration is < 1.6W/kg. When standalone SAR is not required to be measured per FCC KDB
447498 D01v06 4.3.22, the following equation must be used to estimate the standalone 1-g SAR for
simultaneous transmission assessment involving that transmitter.

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

7.5 Min Seperation Distance

F-TP22-03 (Rev.00) 10 /133 HCT CO., LTD.
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Frequency Maximum Separation Distance  Estimated SAR
Allowed Power (Body) (Body)
[MHz] | [mW] [mm] [W/kg]
Bluetooth 2480 7 15 0.10
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 D01v06.

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)

GSM/GPRS/EDGE is not supported for US bands. Therefore, the GSM Voice modes in this report do not
transmit simultaneously with GPRS/EDGE Data.

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 D01v03r01.

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 D05v02r05.

Per FCC KDB 941225 D01v03r01, 12.2 kbps RMC is the primary mode and HSPA (HSUPA/HSDPA with RMC)
is the secondary mode.

Per FCC KDB 941225 D01v03r01, The SAR test exclusion is applied to the secondary mode by the following
equation.

Secondary Max tune — up (mW)

Adjusted SAR = Highest R ted SAR < 1.2W/kg.
Juste 1ghiest reporte . Primary Max tune tune — up(mW) /ke

Based on the highest Reported SAR, the secondary mode is not required.
[0.964* (182/182)] = 0.964 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.

F-TP22-03 (Rev.00) 11 /133 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.,
New York 10017. The measurement procedure described in IEEE/ANSI C95.3-1992 Recommended Practice
for the Measurement of Potentially Hazardous Electromagnetic Fields - RF and Microwave is used for
guidance in measuring SAR due to the RF radiation exposure from the Equipment Under Test (EUT). These
criteria for SAR evaluation are similar to those recommended by the National Council on Radiation Protection
and Measurements (NCRP) in Biological Effects and Exposure Criteria for Radio frequency Electromagnetic
Fields,” NCRP Report No. 86 NCRP, 1986, Bethesda, MD 20814. SAR is a measure of the rate of energy
absorption due to exposure to an RF transmitting source. SAR values have been related to threshold levels
for potential biological hazards.

SAR Definition

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

SAR_d(dU)_ d (dU)
S dt \dm/ —  dt pdv

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

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

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

F-TP22-03 (Rev.00) 12 /133 HCT CO., LTD.
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4. DESCRIPTION OF TEST EQUIPMENT
4.1 SAR MEASUREMENT SETUP

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

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

|

iy

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.

F-TP22-03 (Rev.00) 13 /133 HCT CO., LTD.
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4.2 DASY E-FIELD PROBE SYSTEM

Isotropic SAR Probe
Probe type ET3DV6 ES3DV3 EXDV4

Appearance

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

Calibration IEEE 1528-2013, IEC 62209-1, IEC 62209-2, KDB 865664
10 MHz to 2.3 GHz 10 MHz to 4 GHz 10 MHz to 6 GHz
Frequency Linearity: £ 0.2 dB Linearity: £ 0.2 dB Linearity: £ 0.2 dB
(30 MHz to 2.3 GHz) (30 MHz to 4 GHz) (30 MHz to 6 GHz)
+0.2dBin TSL +0.2dBin TSL +0.3dBin TSL
Directivity (rotation around probe axis) (rotation around probe axis) (rotation around probe axis)
+0.4dBin TSL +0.3dBin TSL +0.5dBin TSL

(rotation normal to probe axis) | (rotation normal to probe axis) | (rotation normal to probe axis)
5 uW/g to > 100 mW/g; Linearity: |5 pW/g to > 100 mW/g; Linearity: 10 uW/g to > 100 mW(/g;

Dynamic Range

+0.2dB +0.2dB Linearity: £ 0.2 dB
Overall length: 337 mm Overall length: 337 mm Overall length: 337 mm
(Tip: 16 mm) (Tip: 20 mm) (Tip: 20 mm)
Dimensions Tip diameter: 6.8 mm Tip diameter: 3.9 mm Tip diameter: 2.5 mm
(Body: 12 mm) (Body: 12 mm) (Body: 12 mm)
Distance from probe tip to Distance from probe tip to Distance from probe tip to
dipole centers: 2.7 mm dipole centers: 2.0 mm dipole centers: 1.0 mm
General dosimetry up to 2.3 GHz| General dosimetry up to 4 GHz | General dosimetry up to 6 GHz
Dosimetry in strong gradient Dosimetry in strong gradient Dosimetry in strong gradient
Application fields fields fields
Compliance tests of mobile Compliance tests of mobile Compliance tests of mobile
phones phones phones

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

F-TP22-03 (Rev.00) 14 /133 HCT CO., LTD.
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4.3 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 2.0mm £ 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 Cheek from 700 MHz to 6 GHz (MFP V5.1C) as
well as dosimetric evaluations for body-worn operation.

Shell Thickness 20mm £0.2mm :
Filling Volume approx. 8.1 L Fig. 4-2. MFP V5.1C
Dimensions 830 mm x 500 mm (L x W)

4.4 Device Holder for Transmitters

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

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

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 1528-2018.

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

3. Around this point, a volume was assessed according to the measurement resolution and volume size
requirements of FCC KDB 865664 D01v01r04 table 4-1 and IEEE 1528-2013. On the basis of this data
set, the spatial peak SAR value was evaluated with the following procedure (reference from the DASY
manual.)

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

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

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

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

normal at the measurement location

<3 GHz >3 GHz
Maximur.n distance from closest measurement point S+1 mm 1/, 51n(2)£0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 30041 20041

Maximum area scan Spatial resolution: AXe, AYarea

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

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

point on the test device.

IWhen 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

Maximum zoom scan Spatial resolution: AX,oom. AYz00m

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

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

3-4 GHz: <4 mm

uniform grid: Az,,m(n) <5 mm 4-5 GHz: <3 mm
5-6 GHz: <2 mm
Maximum zoom scan «
Spalia] resolution Azzoom(l):between 1 3-4 GHz: 53 mm
normal to phantom two Points closest to <4 mm 4-5 GHz: <2.5 mm
surface oraded  [phantom surface 5-6 GHz: <2 mm
erid
A >1):
Zs0om(>1) b?tween <1.5-Az,(n-1)
subsequent Points
3-4 GHz: >28 mm
Minimum zoom scan volume [X,y, z >30 mm 4-5 GHz: 225 mm

5-6 GHz: >22 mm

2011 for details.

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

* When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures of KDB
447498 is < 1.4 W/kg, < 8 mm, < 7 mm and < 5 mm zoom scan resolution may be applied, respectively, for 2 GHz to 3
GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.
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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.

*wrtrance 1o ear canel
6.1 HEAD POSITION Close-up Sdo 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
. ,“'/2 Wr?,-
hOl'.I.ZCfrIlﬂl it
line $ S
harizontal / 1
line A \acoustic
A - output
a:z::;;u{c B bottom of !
bottom of handnet B
/ handset
: 1
""'g.vz \Vp.'.j

)
w2l ¥ '

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 1.5 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-worn 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 D04v01r03 ooy
Body-worn accessory exposure is typically related to voice mode operations when S

handsets are carried in Body-worn accessories. The Body-worn accessory t .
procedures in FCC KDB Publication 447498 D01v06 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-worn accessory test separation distance is greater than
or equal to that required for hotspot mode, when applicable. When the reported SAR
for a body- worn 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- worn accessory with a headset
attached to the handset.

Figure 6-4
Sample Body-Worn Diagram

Accessories for Body-worn operation configurations are divided into two categories: those that do not contain
metallic components and those that do contain metallic components. When multiple accessories that do not
contain metallic components are supplied with the device, the device is tested with only the accessory that
dictates the closest spacing to the body. Then multiple accessories that contain metallic components are
tested with the device with each accessory. If multiple accessories share an identical metallic component (i.e.
the same metallic belt-dip used with different holsters with no other metallic components) only the accessory
that dictates the closest spacing to the body is tested.
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Body-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. 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-worn 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 D06v02r01 where SAR test considerations for handsets (LxW>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-worn accessory SAR
requirements, the more conservative configurations can be considered, thus excluding some Body-worn
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 D01v06 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/g) ‘ (W/kg) or (mW/g)

SPATIAL PEAK SAR * 6 o
(Brain)
SPATIAL AVERAGE SAR **
: 4
(Whole Body) 0.08 0.40
SPATIAL PEAK SAR ***
(Hands / Feet / Ankle / Wrist) 4.00 20.00

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

8.2 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 D01v03r01, 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
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8.3 Procedures Used to Establish RF Signal for SAR

The following procedures are according to FCC KDB 941225 D01v03r01 - 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 Cheek 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
spreading 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.

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-Set1 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.
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8.4.5 DC-HSDPA
UMTS SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB publication 941225 D01v03r01.
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

8.5 SAR Measurement Conditions for LTE

LTE modes are tested according to FCC KDB 941225 D05v02r05 publication. Establishing connections with
base station simulators ensure a consistent means for testing SAR and are recommended for evaluation SAR
[4]. The R&S CMW500 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 D05v02r05
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.

F-TP22-03 (Rev.00) 24 /133 HCT CO., LTD.



HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD

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.

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 D01v02r02 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.

F-TP22-03 (Rev.00) 25 /133 HCT CO., LTD.



HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD

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.

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.
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9. Output Power Specifications

This device operates using the following maximum output power specifications. SAR values were scaled to
the maximum allowed power to determine compliance per KDB publication 447498 D01v06.

9.1 GSM

powers (Burst-Average
GPRS(GMSK) Data — CS1

GSM Conducted output

Band Channel GPRS GPRS
2 TX Slot 3 TX Slot

(dBm) (dBm)
128 31.69 31.67 28.56 26.60 24.34
cgggn 190 32.09 32.08 29.17 27.07 24.82
251 32.18 32.18 29.28 2712 25.07
512 29.76 29.74 26.43 24.57 22.95
?&i)l\(/)l 661 29.81 29.79 26.58 24.65 22.94
810 29.83 29.80 26.54 24.61 22.93

powers (Frame-Average
GPRS(GMSK) Data — CS1

GSM Conducted output

Channel GPRS GPRS
2 TX Slot 3 TX Slot

(dBm) (dBm)
128 22.66 22.64 22.54 22.34 21.33
GSE?)A 190 23.06 23.05 23.15 22.81 21.81
251 23.15 23.15 23.26 22.86 22.06
512 20.73 20.71 20.41 20.31 19.94
1G980|\(/)I 661 20.78 20.76 20.56 20.39 19.93
810 20.80 20.77 20.52 20.35 19.92

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 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)

Subtest
Loopback Mode Test Mode 2
. Rel99 RMC 12.2kbps RMC
WCDMA General Settings
9 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
Subtest
Loopback Mode Test Mode 1
Rel99 RMC 12.2kbps RMC
HSDPA FRC H-Set 1
Power Control Algorithm Algorithm 2
Vggr?e'\r/:ﬁ\ 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
HSDPA DCQl 8
Specific Ack-Nack repetition factor 3
Settings CQI Feedback (Table 5.2B.4) 4ms
CQI Repetition Factor (Table 5.2B.4) 2
Ahs=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 P) | 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 DCQI. . 8 0
Specific Ack-Nack repetition factor 3
Settings CcQl Feedbackl (.Table 5.2B.4) 4ms
CQl 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 C.11.1.3) 75 67 92 71 81
Associated Max UL Data Rate kbps 2421 174.9 482.8 205.8 308.9
Reference E-TFCls 5 5 2 5 1
Reference E-TFCI 11 11 11 11 67
HSUPA Reference E-TFCI PO 4 4 4 4 18
Specific Reference E-TFCI 67 67 92 67 67
Settings 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
HSPA+

This DUT is only capable of QPSK HSPA+ in uplink. Therefore, the RF conducted power is not measured
according to 941225 D01 3G SAR.
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WCDMAB850

3GPP
Release
Version

3GPP 34.121

UL 4132
DL 4357

Subtest

WCDMA Band 5 [dBm]

UL 4183
DL 4408

UL 4233
DL 4458

99 WCDMA 12.2 kbps RMC 22.57 22.71 22.62
99 WCDMA 12.2 kbps AMR 21.67 21.79 21.72
5 Subtest 1 22.49 22.58 22.57
5 Subtest 2 21.80 21.92 21.85
HSDPA
5 Subtest 3 21.80 21.95 21.87
5 Subtest 4 20.88 20.99 20.94
6 Subtest 1 21.62 21.72 21.64
6 Subtest 2 19.81 19.92 19.90
6 HSUPA Subtest 3 20.83 20.94 20.89
6 Subtest 4 19.80 19.89 19.83
6 Subtest 5 21.59 21.66 21.62
8 Subtest 1 22.71 22.66 22.52
8 Subtest 2 22.07 22.02 21.90
DC-HSDPA
8 Subtest 3 21.11 21.10 20.93
8 Subtest 4 21.09 21.04 20.93
WCDMA Average Conducted output powers
WCDMA1900
3GPP 3GPP 34.121 WCDMA Band 2 [dBm]
Release UL 9262 UL 9400 UL 9538
Version i DL 9662 DL 9800 DL 9938
99 WCDMA 12.2 kbps RMC 21.99 22.03 21.83
99 WCDMA 12.2 kbps AMR 21.05 21.09 20.87
5 Subtest 1 22.05 22.11 21.91
5 Subtest 2 22.07 22.12 21.94
5 HSDPA Subtest 3 22.09 22.14 21.98
5 Subtest 4 21.83 21.86 21.69
6 Subtest 1 21.09 21.14 20.94
6 Subtest 2 19.27 19.33 19.14
6 HSUPA Subtest 3 20.41 20.44 20.19
6 Subtest 4 19.14 19.21 18.97
6 Subtest 5 21.09 21.13 20.93
8 Subtest 1 21.40 21.11 21.39
8 Subtest 2 21.49 21.24 21.49
DC-HSDPA
8 Subtest 3 21.23 20.99 21.20
8 Subtest 4 21.22 20.95 21.22
WCDMA Average Conducted output powers
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9.3 LTE

- LTE Band 5 Maximum Conducted Power

Bandwidth Modulation

1.4 MHz

MPR
Max.Average Power (dBm) Allowed MPR
RB Size O?fget Per 3GPP
20407 20525 20643 |

824.7 MHz 836.5 MHz | 848.3 MHz | [dB] [dB]

1 0 22.30 22.45 22.40 0 0

1 3 22.34 22.46 22.36 0 0

1 5 22.28 22.44 22.44 0 0

QPSK 3 0 22.30 22.50 22.52 0 0

3 1 22.38 22.48 22.44 0 0

3 3 22.37 22.50 22 41 0 0

6 0 20.23 20.40 20.27 0-1 1

1 0 20.01 20.19 20.03 0-1 1

1 3 20.00 20.17 20.03 0-1 1

1 5 20.01 20.22 20.04 0-1 1

16QAM 3 0 20.17 20.30 20.23 0-1 1

3 1 20.16 20.30 20.27 0-1 1

3 3 20.16 20.27 20.24 0-1 1

6 0 18.93 19.27 19.21 0-2 2

Max.Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size O?fsBet Per 3GPP
20415 20525 | 20635 |

825.5 MHz 836.5 MHz | 847.5 MHz | [dB] [dB]
1 0 22.59 22.70 22.79 0 0
1 7 22.56 22.70 22.75 0 0
1 14 22.56 22.72 22.75 0 0
QPSK 8 0 20.23 20.40 20.39 0-1 1
8 3 20.22 20.45 20.34 0-1 1
8 7 20.14 20.47 20.30 0-1 1
15 0 20.23 20.33 20.31 0-1 1
3 MHz 1 0 20.15 20.36 20.48 0-1 1
1 7 20.05 20.32 20.47 0-1 1
1 14 20.06 20.42 20.48 0-1 1
16QAM 8 0 19.13 19.34 19.23 0-2 2
8 3 19.12 19.35 19.18 0-2 2
8 7 19.05 19.35 19.14 0-2 2
15 0 19.17 19.25 19.25 0-2 2
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MPR
- - . Max.Average Power (dBm) P'L:rl%véelfp I;’LFI;?
Bandwidth Modulation RB Size [dB]
20425 20525 20625 [dB] [dB]
826.5 MHz 836.5 MHz 846.5 MHz
1 0 22.62 22.59 22.68 0 0
1 12 22.58 22.57 22.63 0 0
1 24 22.61 22.58 22.61 0 0
QPSK 12 0 20.26 20.43 20.38 0-1 1
12 6 20.17 20.43 20.33 0-1 1
12 11 20.22 20.44 20.34 0-1 1
5 MHz 25 0 20.18 20.40 20.32 0-1 1
1 0 20.32 20.01 20.22 0-1 1
1 12 20.26 20.00 20.34 0-1 1
1 24 20.29 20.09 20.32 0-1 1
16QAM 12 0 19.19 19.27 19.31 0-2 2
12 6 19.19 19.31 19.28 0-2 2
12 11 19.15 19.32 19.29 0-2 2
25 0 19.15 19.30 19.26 0-2 2

Max.Average Power (dBm)

RB

Allowed MPR

Bandwidth Modulation RB Size . Per3GgPP

Offset 20525 . .
836.5 MHz [dE] [dE]

1 0 2257 0 0

1 24 22.61 0 0

1 49 22.61 0 0

QPSK 25 0 20.38 0-1 1

25 12 20.39 0-1 1

25 24 20.31 0-1 1

10 MHz 50 0 20.33 0-1 1
1 0 20.53 0-1 1

1 24 20.55 0-1 1

1 49 20.55 0-1 1

16QAM 25 0 19.33 0-2 2

25 12 19.36 0-2 2

25 24 19.37 0-2 2

50 0 19.33 0-2 2

Note: LTE Band 5 at 10 MHz Bandwidth does not support three non-overlapping channels. Per KDB 941225
D05v02r05, 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 GH2)
Conducted Power

Channel

[dBm]

2412 1 15.80

802.11b 2437 6 16.15
2462 11 15.96

2412 1 14.06

802.11g 2437 6 14.35
2462 11 14.22

2412 1 13.87

802.11n 2437 6 14.25
2462 11 13.96

Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02:
= Power measurements were performed for the transmission mode configuration with the highest
maximum output power specified for production units.
= For transmission mode with the same maximum output power specification, powers were measured for
the largest channel bandwidth, lowest order modulation and lowest data rate.
= For transmission modes with identical maximum specified output power, channel bandwidth, modulation
and data rates, power measurements were required for all identical configurations.
= For each transmission mode configuration, powers were measured for the highest and lowest channels;
and at the mid-band channel(s) when there were at least 3 channels supported. For configurations with
multiple mid-band channels, due to an even number of channels, both channels were measured.

Test Configuration

Coax Cable

Spectrum Analyzer
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10. SYSTEM VERIFICATION

10.1 Tissue Verification

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

Table for Head Tissue Verification
Measured Measured Target Target

[:_a::t:f T:::lu: T-:;::e (FMrt:;) Conductivity | Dielectric | Conductivity | Dielectric | % dev o
o (S/m) Constant, € o (S/m) Constant, €
820 0.903 40.60 0.899 41.578 0.44% | -2.35%
01/18/2016 214 835H 835 0.916 40.40 0.900 41.500 1.78% | -2.65%
850 0.932 40.30 0.916 41.500 1.75% | -2.89%
1850 1.360 40.00 1.400 40.000 | -2.86% | 0.00%
01/13/2016 21.3 1900H 1900 1.410 39.80 1.400 40.000 0.71% | -0.50%
1910 1.420 39.80 1.400 40.000 1.43% | -0.50%
2400 1.770 38.00 1.756 39.290 0.80% | -3.28%
01/21/2016 20.5 2450H 2450 1.830 37.70 1.800 39.200 1.67% | -3.83%
2500 1.900 37.50 1.855 39.140 2.43% | -4.19%

Table for Body Tissue Verification

Tissue e Measur_ec_i M_easur?d Targe_t - ?I'arget_
Type (MHz) Conductivity | Dielectric | Conductivity | Dielectric | % dev o | % dev €
o (S/m) Constant, € o (S/m) Constant, €

820 0.936 56.90 0.969 55.258 | -8.41% | 2.97%

01/20/2016 20.8 835B 835 0.945 56.80 0.970 55.200 | -2.58% | 2.90%
850 0.962 56.60 0.988 55.154 | -2.63% | 2.62%

1850 1.490 54.70 1.520 53.300 | -1.97% | 2.63%

01/15/2016 21.6 1900B 1900 1.540 54.50 1.520 53.300 1.32% | 2.25%
1910 1.540 54.50 1.520 53.300 1.32% | 2.25%

2400 1.860 51.80 1.902 52.770 | -2.21% | -1.84%

01/21/2016 20.5 2450B 2450 1.920 51.60 1.950 52.700 | -1.54% | -2.09%
2500 1.990 51.50 2.021 52.640 | -1.53% | -2.17%

F-TP22-03 (Rev.00) 34 /133 HCT CO., LTD.



HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD

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

Probe Dipole SR SARq Mgis;r:d Normalized Deviation L[i;]]it

(S/N)  (S/N)
[Wkg]l  [W/kg] [%]  [%]
835 | 01/18/2016 | 3863 4d165 Head | 21.6 | 21.4 9.06 0.880 8.8 -2.87 | £10
835 | 01/20/2016 | 3863 Body | 21.0 | 20.8 9.47 0.916 9.16 -3.27 | £10
1900 | 01/13/2016 | 3863 - Head | 215 | 21.3 41.1 4.06 40.6 -1.22 | £10
1900 | 01/15/2016 | 3863 Body | 21.8 | 21.6 40.9 4.07 40.7 -0.49 | £10
2450 | 01/21/2016 | 3968 743 Head | 20.7 20.5 53.4 5.12 51.2 -412 | £10
2450 | 01/21/2016 | 3863 Body | 20.7 | 20.5 52.1 5.17 51.7 -0.77 | £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 . . o
Up Limit | Power Drift Test Position
MHz ch. @) | @) | @) |
836.6 190 Voice 33.0 32.09 -0.107 Left Cheek 1:8.3 0.455 1.233 0.561 -
836.6 190 Voice 33.0 32.09 -0.138 Left Tilt 1:8.3 0.201 1.233 0.248 -
836.6 190 Voice 33.0 32.09 -0.010 Right Cheek 1:8.3 0.547 1.233 0.675 1
836.6 190 Voice 33.0 32.09 0.008 Right Tilt 1:8.3 0.230 1.233 0.284 -
ANSI/ IEEE C95.1 - 2005 — Safety Limit Head

Spatial Peak
Uncontrolled Exposure/ General Population

1.6 W/kg (mW/qg)
Averaged over 1 gram

GSM 1900 Head SAR

Tune- Meas. Power
Frequency . . "
Up Limit | Power Drift Test Position
MHz ch. @) | @) | @) |
1880.0 661 Voice 30.0 29.81 0.173 Left Cheek 1:8.3 0.382 1.045 0.399 -
1.880.0 661 Voice 30.0 29.81 0.003 Left Tilt 1:8.3 0.304 1.045 0.318 -
1.880.0 661 Voice 30.0 29.81 -0.059 Right Cheek 1:8.3 0.712 1.045 0.744 2
1880.0 661 Voice 30.0 29.81 0.002 Right Tilt 1:8.3 0.345 1.045 0.360 -
ANSI/ IEEE C95.1 - 2005 — Safety Limit Head

Spatial Peak
Uncontrolled Exposure/ General Population

1.6 W/kg (mW/g)
Averaged over 1 gram

UMTS 850 Head SAR

Frequenc Tune- Meas. Power
i !/ Mode Up Limit | Power Drift Test Position

MHz ch. @) | @) | @) |

836.6 4183 RMC 22.8 22.71 -0.127 Left Cheek 1:1 0.537 1.021 0.548 -
836.6 4183 RMC 22.8 22.71 -0.086 Left Tilt 1:1 0.256 1.021 0.261 -
836.6 4183 RMC 22.8 22.71 -0.135 Right Cheek 1:1 0.668 1.021 0.682 3
836.6 4183 RMC 22.8 22.71 -0.081 Right Tilt 1:1 0.279 1.021 0.285 -

ANSI/ IEEE C95.1 - 2005 — Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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UMTS 1900 Head SAR

Tune- Meas. Power

Fi D
requency UpLimit Power | Dritt | TestPosion uc?;

MHz Ch. @)  (@B) | (B) | 4
1880.0 9400 RMC 22.6 22.03 0.042 Left Cheek 1:1 0.431 1.140 0.491 -
1.880.0 9400 RMC 22.6 22.03 -0.006 Left Tilt 1:1 0.350 1.140 0.399 -
1852.4 9262 RMC 22.6 21.99 -0.160 Right Cheek 1:1 0.564 1.151 0.649 -
1.880.0 9400 RMC 22.6 22.03 -0.164 Right Cheek 1:1 0.739 1.140 0.843 -
1907.6 9538 RMC 22.6 21.83 0.083 Right Cheek 1:1 0.807 1.194 0.964 4
1880.0 9400 RMC 22.6 22.03 0.012 Right Tilt 1:1 0.382 1.140 0.436 -

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 Band 5 (Cell) Head SAR

Band | Tune- | Meas. | Power

Frequency width |Up Limi Power | Drift | Test Position RB Size A8 Duty
MHz  Ch. (MHz) | (dBm) | (@Bm) | (@B) | offset Cycle
836.5 | 20525 | QPSK | 10 | 23.0 | 22.61 |-0.194 | Left Cheek | 1 49 | 1:1 | 0650 | 1.004 | 0.711 | -
836.5 | 20525 | QPSK | 10 | 22.0 | 20.39 | 0.176 | LeftCheek | 25 | 12 | 11 |0.384 | 1.449 | 0.556 | -
836.5 | 20525 | QPSK | 10 | 23.0 | 22.61 | 0.000 | Left Tilt 1 49 | 1:1 | 0285 | 1.004 | 0312 | -
836.5 | 20525 | QPSK | 10 | 22.0 | 20.39 | 0.109 | Left Tilt 25 | 12 | 1:1 |o0.163 | 1.449 | 0.236 | -
836.5 | 20525 | QPSK | 10 | 23.0 | 22.61 |-0.168 | Right Cheek | 1 49 | 1:1 | 0757 | 1.004 | 0.828 | 5

836.5 | 20525 | QPSK 10 22.0 | 20.39 | 0.104 | Right Cheek | 25 12 1:1 0.456 | 1.449 | 0.661 -
836.5 | 20525 | QPSK 10 22.0 | 20.33 | -0.189 | Right Cheek | 50 0 11 0.455 | 1.469 | 0.668 | -

836.5 | 20525 | QPSK 10 23.0 | 22.61 |-0.013 | Right Tilt 1 49 1:1 | 0.347 | 1.094 | 0.380 | -
836.5 | 20525 | QPSK 10 22.0 | 20.39 |-0.065 | Right Tilt 25 12 1:1 | 0.204 | 1.449 | 0.296 | -
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 Head SAR

Frequenc Band| Data | Tune- | Meas. Power . Area Scan Meas. Scalin Scaling | Scaled Plot
|
- y Mode width| Rate | Up Limit | Power Drift | Test Position c L::I)(; Peak SAR| SAR Facto? Factor | SAR No
Y 5
MHz _ Ch. | (MH2)| (Mbps)| (dBm) | (dBm) (dB) | (W/kg) | (Wikg) (Duty) | (Wikg) |
2437 | 6 |802.11b| 22 1 16.5 | 16.15 | 0.129 | Left Cheek [98.97| 0.467 | 0.334 | 1.084 | 1.010 | 0.366 | -
2437 | 6 |802.11b| 22 1 16.5 |16.15|-0.009 | LeftTilt [98.97| 0.306 |0.185 | 1.084 | 1.010 | 0.203 | -
2412 | 1 |802.11b| 22 1 16.5 15.80 | 0.141 | Right Cheek | 98.97 1.32 0.853 | 1.175 | 1.010 | 1.013 | -
2437 | 6 |802.11b| 22 1 16.5 | 16.15 |-0.041 | Right Cheek | 98.97 1.7 0.992 | 1.084 | 1.010 | 1.086 | 6
2462 | 11 [802.11b| 22 1 16.5 15.96 | 0.082 | Right Cheek | 98.97 1.2 0.824 | 1.132 | 1.010 | 0.943 | -
2437 | 6 |802.11b| 22 1 16.5 |16.15|-0.180| RightTilt |[98.97| 0.811 |0.502 | 1.084 | 1.010 | 0.550 | -
ANSI/ IEEE C95.1 - 2005 — Safety Limit Head
Spatial Peak 1.6 W/kg (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: R Test Dut Distance Meas: Scali
. y Mode  Up Limit| Power Drift P ets c . Iy Fcatlng
osition cle actor
MHz Ch. @) | @B | @) | y (mm) 9
836.6 190 Voice 33.0 32.09 0.006 Rear 1:8.3 15 0.355 1.233 0.438 -
836.6 190 Voice 33.0 32.09 | -0.034 Front 1:8.3 15 0.419 1.233 0.517 7
1880.0 661 Voice 30.0 29.81 0.169 Rear 1:8.3 15 0.375 1.045 0.392 -
1880.0 661 Voice 30.0 29.81 -0.003 Front 1:8.3 15 0.425 1.045 0.444 8
836.6 4183 RMC 22.8 22.71 0.047 Rear 11 15 0.383 1.021 0.391 -
836.6 4183 RMC 22.8 22.71 0.021 Front 11 15 0.443 1.021 0.452 9
1880.0 9400 RMC 22.6 22.03 0.121 Rear 11 15 0.389 1.140 0.444 -
1 880.0 9400 RMC 22.6 22.03 0.090 Front 11 15 0.457 1.140 0.521 10
ANSI/ IEEE C95.1 - 2005 — Safety Limit Head
Spatial Peak 1.6 W/kg (mW/qg)
Uncontrolled Exposure/ General Population Averaged over 1 gram

LTE Body-Worn SAR

Frequenc Band | Tune- | Meas. | Power Test RB Duty Distance Meas. Scali Scaled o
TN Mode  width Up Limit Power  Drift | oo. RB Size Y sAR S%M9 gag MO

Position offset Cycle Factor No.
MHz  Ch._ | (MHz) | (dBm) | (dBm) (dB) | YE (mm) | wikg)| (Wikg) |
836.5 | 20525 | QPSK 10 23.0 | 22.61 | 0.093 | Rear 1 49 1:1 15 | 0.470 | 1.094 | 0.514 | -
836.5 | 20525 | QPSK 10 22.0 | 20.39 | 0.010 | Rear 25 12 1:1 15 | 0.259 | 1.449 | 0.375 | -
836.5 | 20525 | QPSK 10 23.0 | 22.61 | -0.089 | Front 1 49 1:1 15 | 0.532 | 1.094 | 0.582 |11
836.5 | 20525 | QPSK 10 22.0 | 20.39 | -0.077 | Front | 25 12 1:1 15 | 0.303 | 1.449 | 0.439 | -

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

Frequency Bénd data Tun.e-. Meas. Pov.ver Test Duty Distance (SRS e Scaling Scaling Scaled Plot
Mode Wleliy} Rate |Up Limit Power| Drift v Peak SAR SAR Factor| SAR
MHz Ch. (MHz) | (Mbps)| (@Bm) | @Bm)| @) [T ) wkg) Whg) T (Duy) Wikg) | ©
2437 | 6 |802.11b| 22 1 16.5 |16.15|-0.160| Rear [98.97| 15 0.0679 |0.046 | 1.084 | 1.010 | 0.050 | -
2437 | 6 [802.11b 22 1 16.5 |16.15|0.007 | Front [98.97| 15 0.1 0.072 | 1.084 | 1.010 | 0.079 |12
ANSI/ IEEE C95.1 - 2005 — Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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11.3 Hotspot SAR Measurement Results
GSM 850 Hotspot SAR
Frequenc RUAESN INVIEEE S R OWEr Test Dut Distance Scali
9 y Mode Up Limit | Power Drift Po ets c . Iy Fcatlng
sition cle actor
MHz  Ch. (dB) @) | @B | y (mm) g
836.6 | 190 |GPRS 1Tx| 33.0 32.08 0.079 Rear 1:8.3 10 0.528 1.236 0.653 -
836.6 | 190 |GPRS 1Tx| 33.0 32.08 | -0.024 Front 1:8.3 10 0.591 1.236 0.730 13
836.6 | 190 |GPRS 1Tx| 33.0 32.08 0.150 Left 1:8.3 10 0.201 1.236 0.248 -
836.6 | 190 |GPRS 1Tx| 33.0 32.08 0.117 Right 1:8.3 10 0.250 1.236 0.309 -
836.6 | 190 |GPRS 1Tx| 33.0 32.08 | -0.123 | Bottom 1:8.3 10 0.093 1.236 0.115 -
ANSI/ IEEE C95.1 - 2005 — Safety Limit Body
Spatial Peak 1.6 W/kg (mW/Qg)
Uncontrolled Exposure/ General Population Averaged over 1 gram

GSM 1900 Hotspot SAR

Frequenc e Test Dut Distance Scali
Sy Mode UpLimit| Power  Diift | | e_ts_ o . Iy Fca;”g
osition cle actor
MHz  Ch. @B) | @B = (@B) | 4 (mm)
1880.0 | 661 |GPRS2Tx| 27.5 26.58 0.162 Rear 1:4.15 10 0.522 1.236 0.645 -
1880.0 | 661 |GPRS2Tx| 27.5 26.58 0.039 Front 1:4.15 10 0.613 1.236 0.758 14
1880.0 | 661 |GPRS2Tx| 27.5 26.58 -0.135 Left 1:4.15 10 0.065 1.236 0.080 -
1880.0 | 661 |GPRS2Tx| 27.5 26.58 0.025 Right 1:4.15 10 0.221 1.236 0.273 -
1880.0 | 661 |GPRS2Tx| 27.5 26.58 0.102 Bottom 1:4.15 10 0.258 1.236 0.319 -
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

Frequenc UNSEN NVIGEE S R OHEr Test Dut Distance Scali
At UpLimit| Power  Drift | | e_tsf o . Iy Fcat'”g
osition cle actor
MHz _ Ch. ©@B) | (dB) | (@B) | ‘ (mm)  (Wikg) |
836.6 4183 RMC 22.8 22.71 -0.048 Rear 1:1 10 0.563 1.021 0.575 -
836.6 4183 RMC 22.8 22.71 0.015 Front 1:1 10 0.648 1.021 0.662 15
836.6 4183 RMC 22.8 22.71 0.011 Left 1:1 10 0.280 1.021 0.286 -
836.6 4183 RMC 22.8 22.71 0.020 Right 1:1 10 0.316 1.021 0.323 -
836.6 4183 RMC 22.8 22.71 -0.053 Bottom 1:1 10 0.095 1.021 0.097 -
ANSI/ IEEE C95.1 - 2005 — Safety Limit Body
Spatial Peak 1.6 W/kg (mW/qg)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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UMTS 1900 Hotspot SAR

Frequenc: funes | ieas: Fower Test Dut Distance 8| scalin Scaled
quency UpLimit| Power | Drift & Y SAR 9 sAR
Position Cycle Factor

MHz  Ch. (dB) @) | @B (mm) | Wkg) | (W/kg)
1880.0 | 9400 RMC 22.6 22.03 -0.035 Rear 1:1 10 0.624 1.140 0.712 -
1852.4 | 9262 RMC 22.6 21.99 0.049 Front 1:1 10 0.666 1.151 0.766 -
1880.0 | 9400 RMC 22.6 22.03 -0.044 Front 1:1 10 0.784 1.140 0.894 16
1907.6 | 9538 RMC 22.6 21.83 0.026 Front 1:1 10 0.777 1.194 0.928 -
1880.0 | 9400 RMC 22.6 22.03 -0.018 Left 11 10 0.068 1.140 0.078 -
1880.0 | 9400 RMC 22.6 22.03 -0.057 Right 1:1 10 0.258 1.140 0.294 -
1880.0 | 9400 RMC 22.6 22.03 0.016 Bottom 11 10 0.286 1.140 0.326 -

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

LTE Band 5 (Cell) Hotspot SAR

Frequenc Band | Tunesy Meas Power Test RB  Duty Distance > Scalin
- y Mode width |Up Limit Power | Drift w Size v SAR 9
Position offset | Cycle Factor
MHz  Ch. | (MHz) | (dBm) (dBm)| (dB) (mm)  (Wrkg)
836.5 | 20525 |QPSK| 10 23.0 | 22.61 | 0.034 | Rear 1 49 1:1 10 0.696 | 1.094 | 0.761 -
836.5 | 20525 |QPSK| 10 22.0 | 20.39 | 0.001 Rear 25 12 1:1 10 0.404 | 1.449 | 0.585 | -
836.5 | 20525 |QPSK| 10 23.0 | 22.61 |-0.005| Front 1 49 1:1 10 0.743 | 1.094 | 0.813 | 17
836.5 | 20525 |[QPSK| 10 22.0 | 20.39 | 0.023 | Front 25 12 11 10 0.444 | 1.449 | 0.643 | -
836.5 | 20525 |[QPSK| 10 22.0 | 20.33 |-0.101 | Front 50 0 11 10 0.438 | 1.469 | 0.643 | -
836.5 | 20525 |QPSK| 10 23.0 | 22.61 | 0.193 Left 1 49 1:1 10 0.276 | 1.094 | 0.302 | -
836.5 | 20525 |[QPSK| 10 22.0 | 20.39 |-0.034 | Left 25 12 1:1 10 0.153 | 1.449 | 0.222 | -
836.5 | 20525 |[QPSK| 10 23.0 | 22.61 |-0.002 | Right 1 49 1:1 10 0.280 | 1.094 | 0.306 | -
836.5 | 20525 |QPSK| 10 22.0 | 20.39 | 0.015 | Right 25 12 1:1 10 0.173 | 1.449 | 0.251 -
836.5 | 20525 |QPSK| 10 23.0 | 22.61 |-0.059 | Bottom 1 49 11 10 0.036 | 1.094 | 0.039 | -
836.5 | 20525 |QPSK| 10 22.0 | 20.39 | 0.148 | Bottom 25 12 1:1 10 0.023 | 1.449 | 0.033 | -
ANSI/ IEEE C95.1 - 2005 — Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

DTS Hotspot SAR

Power
Drift

Meas.
SAR

Tune- | Meas.
Up Limit | Power

Data
Rate

Area Scan
F Di
requency Test Duty Distance Peak SAR

. Scaling
Mode width
o8e Position Cycle F

actor
(

MHz Ch.| (MHz)| (Mbps)| (dBm) | (dBm) (dB) | (mm) | (Wkg) |(Wikg) Duty) (Wrkg)
2437| 6 [802.11b| 22 | 1 165 [16.15[0.120 | Rear [98.97] 10 0.133
2437| 6 [802.11b| 22 | 1 165 |16.15 [-0.097| Front [98.97] 10 0.177
2437| 6 [802.11b| 22 | 1 165 [16.15 Left [98.97] 10 0.129
2437| 6 [802.11b| 22 | 1 165 [16.15 Top [98.97] 10 0.082

ANSI/ [EEE 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
1528-2013, FCC KDB Procedure.
2. 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.

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

6. 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.

7. Per FCC KDB 648474 D04v01r03, 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.

8. This device utilizes power reduction for some wireless mode and technologies, as outlined in sec. 2.3.
The maximum output power allowed for each transmitter and exposure condition was evaluated for
SAR compliance based on expected use conditions and simultaneous scenarios.

P w

GSM/GPRS Test Notes:

1. This EUT'S GSM and GPRS device class is B.

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

3. Justification for reduced test configurations per KDB 941225 DO01v03r01: 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 including tolerance was evaluated for SAR.

4. Per FCC KDB 447498 D01v06, 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.

5. Justification for reduced test configurations per KDB Publication 941225 D01v03r01 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. The 12.2 kbps RMC mode is the primary mode per KDB 941225 D01v03r01.

2. UMTS mode in Body SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB 941225
D01v03r01. 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.

3. Per FCC KDB 447498 D01v06, 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.

4. UMTS SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB publication 941225
D01v03r01. 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. LTE Considerations: LTE test configurations are determined according to SAR Evaluation
Consideration for LTE Devices in FCC KDB 941225 D05v02r05.
2. According to FCC KDB 941225 D05v02r05:
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.
3. 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.

No ok

F-TP22-03 (Rev.00) 42 /133 HCT CO., LTD.



HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD

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.

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

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

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

12.1 Simultaneous Transmission Summation for Head

Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

Exposure WWAN SAR 2.4 GHz WLAN SAR‘ > 1-g SAR ‘ SPLSR
" Band Configuration
condition (W/kg) (W/kg) (W/kg) ‘ (Yes/No)
Left Cheek 0.561 0.366 0.927 No
Left Tilt 0.248 0.203 0.451 No
GSM 850
Right Cheek 0.675 1.086 1.761 Yes
Right Tilt 0.284 0.550 0.834 No
Left Cheek 0.399 0.366 0.765 No
Left Tilt 0.318 0.203 0.521 No
GSM 1900
Right Cheek 0.744 1.086 1.830 Yes
Right Tilt 0.360 0.550 0.910 No
Left Cheek 0.548 0.366 0.914 No
Left Tilt 0.261 0.203 0.464 No
Head SAR | UMTS 850
Right Cheek 0.682 1.086 1.768 Yes
Right Tilt 0.285 0.550 0.835 No
Left Cheek 0.491 0.366 0.857 No
Left Tilt 0.399 0.203 0.602 No
UTMS 1900
Right Cheek 0.964 1.086 2.050 Yes
Right Tilt 0.436 0.550 0.986 No
Left Cheek 0.711 0.366 1.077 No
Left Tilt 0.312 0.203 0.515 No
LTE Band 5
Right Cheek 0.828 1.086 1.914 Yes
Right Tilt 0.380 0.550 0.930 No
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12.2 Simultaneous Transmission Summation for Body-Worn

Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

2.4 GHz WLAN

E;s:;::: Distance e WWAN SAR SAR > 1-g SAR SPLSR
(mm) Wkg)  (Wkg)  (Wikg) (Yes/No)
GSM 850 0.517 0.079 0.596 No
GSM 1900 0.444 0.079 0.523 No
Body-worn 15 UMTS 850 0.452 0.079 0.531 No
UTMS 1900 0.521 0.079 0.600 No
LTE Band 5 0.582 0.079 0.661 No

Simultaneous Transmission Summation Scenario with Bluetooth

Bluetooth
Exposure Distance WWAN SAR Estimated > 1-g SAR SPLSR
condition SAR

(mm) (W/kg) (W/kg) (W/kg) (Yes/No)

GSM 850 0.517 0.10 0.617 No

GSM 1900 0.444 0.10 0.544 No

Body-worn 15 UMTS 850 0.452 0.10 0.552 No

UTMS 1900 0.521 0.10 0.621 No

LTE Band 5 0.582 0.10 0.682 No

Note:

Bluetooth SAR was not required to be measured per FCC KDB 447498 D01v06. Estimated SAR results were
used for SAR summation for body-worn back side at 15 mm to determine simultaneous transmission SAR test
exclusion.

12.3 Simultaneous Transmission Summation for Hotspot
Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

Exposure Distance WWAN SAR 2:4 GHz WLAN > 1-g SAR SPLSR
condition LUt i
(mm) (W/kg) ‘ (W/kg) (W/kg) ‘ (Yes/No)
GSM 850 0.730 0.135 0.865 No
GSM 1900 0.758 0.135 0.893 No
Hotspot 10 UMTS 850 0.662 0.135 0.797 No
UTMS 1900 0.928 0.135 1.063 No
LTE Band 5 0.813 0.135 0.948 No
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12.4 SAR to Peak Location Ratio (SPLSR)
12.4.1 GSM 850 & WiFi

Peak SAR Distance
mW/g mm
GSM 850 0.624 0.0699 -0.262 -0.173
71.4937
2.4GHz WIFI 1.52 0.0343 -0.324 -0.173 9378

The peak location separation distance is computed by the using the
(X1 = X202 + (Y1 — V)2 +(Z; — Z,)?]

SAR to Peak Location Separation Ratio (SPLSR

Simultaneous Transmission Standalone

Calculated

Scenario SAR Value 2, g i Distance HE RElES el
Position (W/kg) (W/kg) (<0.04) (Yes/No)
Right Cheek GSM 850 0.675
. . .032687 N
Right Cheek 2.4GHz WIFI 1.086 1.761 71.49378 0.03268 °

12.4.2 GSM 1900 & WiFi

Peak SAR Distance
GSM1900 0.912 0.0666 -0.253 -0.173 28.00186
2.4GHz WIFI 1.52 0.0343 -0.324 -0.173

The peak location separation distance is computed by the using the
[(Xq — X202 + (Y1 — Y2)2+(Z1 — Z,)?]

SAR to Peak Location Separation Ratio (SPLSR

Simultaneous Transmission Standalone Calculated
Scenario SAR Value 2 S Distance VLD S
Position Combination \ (W/kg) (W/kg) (mm) (Yes/No)
Right Cheek GSM1900 0.744
1. 78.001 .031737 N
Right Cheek | 2.4GHz WIFI 1.086 83 8.00186 0.03173 ©

12.4.3 WCDMA 850 & WiFi

Peak SAR Distance
mW/g mm
WCDMAS850 0.762 0.0699 -0.262 -0.173 7149378
2.4GHz WIFI 1.52 0.0343 -0.324 -0.173

The peak location separation distance is computed by the using the
(X1 = X202 + (Y1 — V)2 +(Z1 — Z,)?]

SAR to Peak Location Separation Ratio (SPLSR

Simultaneous Transmission Standalone

Calculated

Scenario SAR Value 2 1-g SAR Distance Sl LI
Position Combination \ (W/kg) (W/kg) (mm) (<0.04) (Yes/No)
Right Cheek WCDMAS850 0.682
Right Cheek 2.4GHz WIFI 1.086 1.768 71.49378 0.032882 No
F-TP22-03 (Rev.00) 46 /133 HCT CO., LTD.



HCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCO,LLTD
12.4.4 WCDMA 1900 & WiFi
Peak SAR Distance
mW/g
WCDMA1900 1.03 0.0665 -0.253 -0.172
77. 2
2.4GHz WIFI 1.52 0.0343 -0.324 -0.173 9669

The peak location separation distance is computed by the using the
[(X1 —X2)2 + (Y1 — ¥2)2+(Zy — Z,)?]

SAR to Peak Location Separation Ratio (SPLSR)

Simultaneous Transmission Standalone Calculated

— ~ sARvae > '9SAR  piggnce  SPLSR  VolumeScan.
 Position  Combinaton ~ (Wkg)  (Wkg) | (mm)  (<0.04)  (Yes/No)
Right Cheek | WCDMA1900 0.964
Right Cheek | 2.4GHz WIFI 1.086 2.05 77.96692 0.037646 No

12.4.5 LTE Band 5 & WiFi

Peak SAR Distance
mW/g mm
LTE B . . -0. -0.
and 5 0.867 0.07 0.262 0.173 71.54362
2.4GHz WIFI 1.52 0.0343 -0.324 -0.173

The peak location separation distance is computed by the using the
[(X1 —X2)% + (Y1 — Y2)2+(Zg — Z,)?]

SAR to Peak Location Separation Ratio (SPLSR)
Simultaneous Transmission Standalone Calculated

Scenario SAR Value 21-g SAR Distance SEIID e
Position Combination  (W/kg) (W/kg) ] (Yes/No)
Right Cheek LTE Band 5 0.828
Right Cheek | 2.4GHz WIFI 1.086 1.914 7154362 0.037012 No
Conclusion

Simultaneous transmission SAR measurement (Volume Scan) is not required because the either sum of the
1-g SAR is < 1.6 W/kg or the SPLSR is < 0.04 for all circumstances that require SPLSR calculation.
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12.4.6 SAR to Peak Location Ratio (SPLSR) illustrations

GSM 850 & WiFi

GSM 1900 & WiFi

WCDMA 850 & WiFi
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WCDMA 1900 & WiFi

LTE Band 5 & WiFi
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13. SAR Measurement Variability and Uncertainty

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

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

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

2) When the original highest measured 1g SAR is = 0.80 W/kg or 10g SAR = 2.0W/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
> 3.625 W/kg for 10g SAR  (~ 10% from the 1-g SAR limit).

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

Original  Repeated | Largest to

SAR SAR Smallest

(W/kg)  SAR Ratio
1907.6 9538 UMTS 1900 Standard | Right Touch 0.807 0.779 1.04 19
2437.0 6 802.11b Standard | Right Touch 0.992 0.933 1.06 20
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14. MEASUREMENT UNCERTAINTY

Uncertainty (700 MHz ~ 2600 MHz)

Tol ‘ Prob. ‘ Standard Uncertainty ‘
Error Description Div. i Veff
(% %) ‘ dist. ‘ (% %) ‘
1. Measurement System
Probe Calibration 6.00 N 1 1 6.00 o
Axial Isotropy 4.70 R 1.73 | 0.7 1.90 ©
Hemispherical Isotropy 9.60 R 1.73 | 0.7 3.88 ©
Boundary Effects 1.00 R 1.73 1 0.58 ©
Linearity 4.70 R 1.73 1 2.71 00
System Detection Limits 1.00 R 1.73 1 0.58 ©
Readout Electronics 0.30 N 1.00 1 0.30 o
Response Time 0.8 R 1.73 1 0.46 o
Integration Time 2.6 R 1.73 1 1.50 o
RF Ambient Conditions 3.00 R 1.73 1 1.73 ©
Probe Positioner 0.40 R 1.73 1 0.23 o
Probe Positioning 2.90 R 1.73 1 1.67 S8
Max SAR Eval 1.00 R 1.73 1 0.58 ©
2.Test Sample Related
Device Positioning 2.25 N 1.00 1 2.25 9
Device Holder 3.60 N 1.00 1 3.60 ©
Power Drift 5.00 R 1.73 1 2.89 ©
3.Phantom and Setup
Phantom Uncertainty 4.00 R 1.73 1 2.31 S8
Liquid Conductivity(target) 5.00 R 1.73 | 0.64 1.85 ©
Liquid Conductivity(meas.) 2.70 N 1 0.64 1.73 ©
Liquid Permitivity(target) 5.00 R 1.73 | 0.6 1.73 ©
Liquid Permitivity(meas.) 1.90 N 1 0.6 1.14 ©
Combind Standard Uncertainty 10.67
Coverage Factor for 95 % k=2
Expanded STD Uncertainty 21.34

F-TP22-03 (Rev.00) 51 /133 HCT CO., LTD.



aCT

HCTCOLLTD

FCC ID: A3LSMJ120G

Report No.: HCT-A-1601-F009

15. SAR TEST EQUIPMENT
Manufacturer Type / Model

Calib. Date Calib.Interval Calib.Due
N/A N/A

SPEAG SAM Phantom - 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 RX90B L FO01/5K09A1/A/01 N/A N/A N/A
Staubli Robot ControllerCS7MB F01/5K09A1/C/01 N/A N/A N/A
SPEAG Light Alignment Sensor 265 N/A N/A N/A

Staubli Teach Pendant (Joystick) D221340.01 N/A N/A N/A
SPEAG DAE4 869 10/07/2015 Annual 10/07/2016
SPEAG DAE4 1225 03/18/2015 Annual 03/18/2016
SPEAG E-Field Probe EX3DV4 3863 08/27/2015 Annual 08/27/2016
SPEAG E-Field Probe ET3DV6 3968 06/18/2015 Annual 06/18/2016
SPEAG Dipole D835V2 4d165 11/24/2015 Annual 11/24/2016
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 N1991A MY45101406 10/03/2015 Annual 10/03/2016
Agilent Power Sensor N1921A MY55220026 08/19/2015 Annual 08/19/2016
SPEAG DAKS 3.5 1038 05/26/2015 Annual 05/26/2016
HP Dirextional Bridge 86205A 05/20/2015 Annual 05/20/2016
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 ¥Z ;ﬁg?g’ﬁﬁggg’ Communication | 45755 09/18/2015 Annual 09/18/2016
Hewlett Packard 11636B/Power Divider 58698 03/02/2015 Annual 03/02/2016

NOTE:

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

F-TP22-03 (Rev.00) 53 /133 HCT CO., LTD.



HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD

17. REFERENCES

[1] IEEE Standards Coordinating Committee 34 — IEEE Std. 1528-2013, IEEE Recommended Practice or
Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices.

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

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

[4] ANSI/IEEE C 95.1 - 2005, American National Standard safety levels with respect to human exposure to
radio frequency electromagnetic fields, 3 kHz to 300 GHz, New York: IEEE, 2006.

[5] ANSVI/IEEE C95.3 - 1991, IEEE Recommended Practice for the Measurement of Potentially Hazardous
Electromagnetic Fields - RF and Microwave, New York: IEEE, 1992.

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

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

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

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

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

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

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

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

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

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

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

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

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

[19] Prof. Dr. Niels Kuster, ETH, Eidgendssische Technische Hoschschule Zorich, Dosimetric Evaluation of
the Cellular Phone.

[20] IEC 62209-1, Human exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices — Human models, instrumentation and procedures — Part 1:Procedure to determine
the specific absorption rate (SAR) for hand-held devices used in close proximity to the ear (frequency range of
300 MHz to 3 GHz), Feb. 2005.

F-TP22-03 (Rev.00) 54 /133 HCT CO., LTD.



HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD

[21] IEC 62209-2, Human exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices — Human models, instrumentation, and procedures — Part 2: Procedure to determine
the specific absorption rate (SAR) for wireless communication devices used in close proximity to the human
body (frequency range of 30 MHz to 6 GHz) Mar. 2010.

[22] Industry Canada RSS-102 Radio Frequency Exposure Compliance of Radiocommunication Apparatus
(All Frequency Band) Issue 5, March 2015.

[23] Health Canada Safety Code 6 Limits of Human Exposure to Radio Frequency Electromagnetic Fields in
the Frequency Rage from 3 kHz — 300 GHz, 2009

[24] FCC SAR Test procedures for 2G-3G Devices, Mobile Hotspot and UMPC Device KDB 941225 DO1.
[25] SAR Measurement Guidance for IEEE 802.11 transmitters, KDB 248227 D01v02r02

[26] SAR Evaluation of Handsets with Multiple Transmitters and Antennas KDB 648474 D03, D04.
[27] SAR Evaluation for Laptop, Notebook, Netbook and Tablet computers KDB 616217 D04.

[28] SAR Measurement and Reporting Requirements for 100 MHz — 6 GHz, KDB 865664 D01, D02.
[29] FCC General RF Exposure Guidance and SAR procedures for Dongles, KDB 447498 D01,D02.

F-TP22-03 (Rev.00) 55 /133 HCT CO., LTD.



HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD

Attachment 1. — SAR Test Plots
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Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 214 C
Ambient Temperature:  21.6 T
Test Date: 01/18/2016
Plot No.: 1

DUT: SM-J120GDS; Type: Bar

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.918 mho/m; ¢, = 40.4; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(9.46, 9.46, 9.46); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

GSM850 Right Touch 190ch/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.639 mW(/g

GSM850 Right Touch 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.25 V/m; Power Drift = -0.010 dB

Peak SAR (extrapolated) = 0.684 W/kg

SAR(1 g) = 0.547 mW/g; SAR(10 g) = 0.407 mW/g

Maximum value of SAR (measured) = 0.624 mW/g

db
0.000

-2.02

-4.04

-b.06

-8.08

-10.1

0 dB = 0.624mW/g
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Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 213 C
Ambient Temperature:  21.5 T
Test Date: 01/13/2016
Plot No.: 2

DUT: SM-J120GDS; Type: Bar

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.39 mho/m; ¢, = 39.8; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(7.84, 7.84, 7.84); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

GSM1900 Right Touch 661ch/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.897 mW(/g

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

Reference Value = 5.59 V/m; Power Drift = -0.059 dB

Peak SAR (extrapolated) = 1.07 W/kg

SAR(1 g) =0.712 mW/g; SAR(10 g) = 0.440 mW/g

Maximum value of SAR (measured) = 0.912 mW/g

db
0.000

-3.70

-7.40

-11.1

-14.8

-18.5

0 dB = 0.912mW/g
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Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 214 C
Ambient Temperature:  21.6 T
Test Date: 01/18/2016
Plot No.: 3

DUT: SM-J120GDS; Type: Bar

Communication System: WCDMAB850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.918 mho/m; ¢, = 40.4; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(9.46, 9.46, 9.46); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

WCDMAS850 Right Touch 4183ch/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.781 mW/g

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

Reference Value = 5.85 V/m; Power Drift = -0.135 dB

Peak SAR (extrapolated) = 0.836 W/kg

SAR(1 g) =0.668 mW/g; SAR(10 g) = 0.497 mW/g

Maximum value of SAR (measured) = 0.762 mW/g

db
0.000

-2.02

-4.04

-b.06

-8.08

-10.1

0 dB = 0.762mW/g
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Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 213 C
Ambient Temperature:  21.5 T
Test Date: 01/13/2016
Plot No.: 4

DUT: SM-J120GDS; Type: Bar

Communication System: WCDMA1900; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1907.6 MHz; 6 = 1.42 mho/m; ¢, = 39.8; p = 1000 kg/ms
Phantom section: Right Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(7.84, 7.84, 7.84); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

WCDMA1900 Right Touch 9538ch/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.03 mW/g

WCDMA1900 Right Touch 9538ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 6.76 V/m; Power Drift = 0.083 dB

Peak SAR (extrapolated) = 1.22 W/kg

SAR(1 g) = 0.807 mW/g; SAR(10 g) = 0.499 mW/g

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

db
0.000

-3.78

-7.56

-11.3

-15.1

-18.9

0 dB = 1.08mW/g
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Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 214 C
Ambient Temperature:  21.6 T
Test Date: 01/18/2016
Plot No.: 5

DUT: SM-J120GDS; Type: Bar

Communication System: LTE Band 5; Frequency: 836.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.5 MHz; o = 0.918 mho/m; ¢, = 40.4; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(9.46, 9.46, 9.46); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

LTE Band 5 Head Right Touch QPSK 10MHz 1RB 49offset 20525ch/Area Scan (61x101x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.887 mW(/g

LTE Band 5 Head Right Touch QPSK 10MHz 1RB 49offset 20525ch/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 6.32 V/m; Power Drift = -0.168 dB

Peak SAR (extrapolated) = 0.942 W/kg

SAR(1 g) = 0.757 mW/g; SAR(10 g) = 0.564 mW/g

Maximum value of SAR (measured) = 0.867 mW/g

db
0.000

-2.00

-4.00

-6.00

-8.00

-10.0

0 dB = 0.867mW/g
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Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 205 C
Ambient Temperature:  20.7 C
Test Date: 01/21/2016
Plot No.: 6

DUT: SM-J120GDS; Type: Bar

Communication System: 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; g = 1.82 mho/m; ¢, = 37.8; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

Probe: EX3DV4 - SN3968; ConvF(7.21, 7.21, 7.21); Calibrated: 2015-06-18
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

802.11b Head Right Touch 1Mbps 6ch/Area Scan (71x121x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 1.70 mW/g

802.11b Head Right Touch 1Mbps 6ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 9.30 V/m; Power Drift = -0.041 dB

Peak SAR (extrapolated) = 2.13 W/kg

SAR(1 g) = 0.992 mW/g; SAR(10 g) = 0.467 mW/g

Maximum value of SAR (measured) = 1.52 mW(/g

db
0.000

-h.bb

111

-16.7

-22.2

-27.8

0 dB = 1.52mW/g
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Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 208 C
Ambient Temperature:  21.0 T
Test Date: 01/20/2016
Plot No.: 7

DUT: SM-J120GDS; Type: Bar

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.947 mho/m; ¢, = 56.7; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(9.4, 9.4, 9.4); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

GSM850 Body Front 190ch/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.483 mW(/g

GSM850 Body Front 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 18.9 V/m; Power Drift = -0.034 dB

Peak SAR (extrapolated) = 0.536 W/kg

SAR(1 g) = 0.419 mW/g; SAR(10 g) = 0.309 mW/g

Maximum value of SAR (measured) = 0.484 mW/g

db
0.000

-2.22

-4,44

-b.66

-8.488

-11.1

0 dB = 0.484mW/g
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Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 216 C
Ambient Temperature:  21.8 T
Test Date: 01/15/2016
Plot No.: 8

DUT: SM-J120GDS; Type: Bar

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.52 mho/m; €, = 54.6; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(7.48, 7.48, 7.48); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

GSM1900 Body Front 661ch 15mm/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.540 mW(/g

GSM1900 Body Front 661ch 15mm/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 8.59 V/m; Power Drift = -0.003 dB

Peak SAR (extrapolated) = 0.628 W/kg

SAR(1 g) = 0.425 mW/g; SAR(10 g) = 0.272 mW/g
Maximum value of SAR (measured) = 0.534 mW(/g

db
0.000

-2.90

-5.80

-8.70

-11.6

-14.5

0 dB = 0.534mW/g
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HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 208 C
Ambient Temperature:  21.0 T
Test Date: 01/20/2016
Plot No.: 9

DUT: SM-J120GDS; Type: Bar

Communication System: WCDMAB850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.947 mho/m; ¢, = 56.7; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(9.4, 9.4, 9.4); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

WCDMAS850 Body Front 4183ch/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.513 mW(/g

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

Reference Value = 20.3 V/m; Power Drift = 0.021 dB

Peak SAR (extrapolated) = 0.571 W/kg

SAR(1 g) = 0.443 mW/g; SAR(10 g) = 0.327 mW/g
Maximum value of SAR (measured) = 0.515 mW/g

db
0.000

-2.16

-4,32

-b.48

-8.64

-10.8

0 dB = 0.515mW/g
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HCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 216 C
Ambient Temperature:  21.8 T
Test Date: 01/15/2016
Plot No.: 10

DUT: SM-J120GDS; Type: Bar

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; ¢ = 1.52 mho/m; €, = 54.6; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(7.48, 7.48, 7.48); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

WCDMA1900 Body Front 9400ch 15mm/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.584 mW(/g

WCDMA1900 Body Front 9400ch 15mm/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 7.60 V/m; Power Drift = 0.090 dB

Peak SAR (extrapolated) = 0.678 W/kg

SAR(1 g) = 0.457 mW/g; SAR(10 g) = 0.290 mW/g
Maximum value of SAR (measured) = 0.574 mW/g

db
0.000

-3.06

-6.12

-9.18

-12.2

-15.3

0 dB = 0.574mW/g
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HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 208 C
Ambient Temperature:  21.0 T
Test Date: 01/20/2016
Plot No.: 11

DUT: SM-J120GDS; Type: Bar

Communication System: LTE Band 5; Frequency: 836.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.5 MHz; o = 0.947 mho/m; ¢, = 56.7; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(9.4, 9.4, 9.4); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

LTE Band 5 Body-worn Front QPSK 10MHz 1RB 49offset 20525ch/Area Scan (61x101x1): Measurement
grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.620 mW(/g

LTE Band 5 Body-worn Front QPSK 10MHz 1RB 49offset 20525ch/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 20.8 V/m; Power Drift = -0.089 dB

Peak SAR (extrapolated) = 0.692 W/kg

SAR(1 g) = 0.532 mW/g; SAR(10 g) = 0.387 mW/g
Maximum value of SAR (measured) = 0.628 mW(/g

db
0.000

-2.14

-4.28

-b.42

-8.56

-10.7

0 dB = 0.628mW/g
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HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 205 C
Ambient Temperature:  20.7 C
Test Date: 01/21/2016
Plot No.: 12

DUT: SM-J120GDS; Type: Bar

Communication System: 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; o = 1.93 mho/m; €, = 53; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

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

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

802.11b Body-worn Front 1Mbps 6ch/Area Scan (81x131x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.100 mW(/g

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

Reference Value = 4.62 V/m; Power Drift = 0.007 dB

Peak SAR (extrapolated) = 0.135 W/kg

SAR(1 g) = 0.072 mW/g; SAR(10 g) = 0.039 mW/g

Maximum value of SAR (measured) = 0.101 mW/g

db
0.000

-4.00

-8.00

-12.0

-16.0

LI

-20.0

0 dB=0.101mW/g
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HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 208 C
Ambient Temperature:  21.0 T
Test Date: 01/20/2016
Plot No.: 13

DUT: SM-J120GDS; Type: Bar

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3 3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.947 mho/m; €, = 56.7; p = 1000 kg/m
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; Con_vF‘Q.4, 9.4, 9.4%; Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

GSM850 Body Front GPRS 1Tx 190ch/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR Snterpolated =0.698 mW/g

gSI\éIBSO Body Front GPRS 1Tx 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
z=5mm

Reference Value = 20.4 V/m; Power Drift = -0.024 dB

Peak SAR (extrapolated) = 0.793 W/kg

SAR(1 g) = 0.591 mW/g; SAR(10 g) = 0.421 mW/g

Maximum value of SAR measured%: 0.702 mW/g

gSI\éIBSO Body Front GPRS 1Tx 190ch/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm,
z=5mm

Reference Value = 20.4 V/m; Power Drift = -0.024 dB

Peak SAR (extrapolated) = 0.752 W/kg

SAR(1 g) =0.512 mW/g; SAR(10 g) = 0.318 mW/g

Maximum value of SAR measuredi: 0.653 mW/g

((j:‘uSI\éIBSO Body Front GPRS 1Tx 190ch/Zoom Scan (5x5x7)/Cube 2: Measurement grid: dx=8mm, dy=8mm,
z=5mm
Reference Value = 20.4 V/m; Power Drift = -0.024 dB
Peak SAR (extrapolated) = 0.777 W/kg
SAR(1 g) = 0.492 mW/g; SAR(10 g) = 0.289 mW/g
ed% =0.684 mW/g

Maximum value of SAR (measur:

dB
0.000

-2.90

-h.80

-8.70

-11.6

-14.5

0 dB = 0.684mW/g
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HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 216 C
Ambient Temperature:  21.8 T
Test Date: 01/15/2016
Plot No.: 14

DUT: SM-J120GDS; Type: Bar

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 54.6; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(7.48, 7.48, 7.48); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

GSM1900 Body Front GPRS 2Tx 661ch/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.774 mW/g

GSM1900 Body Front GPRS 2Tx 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 9.98 V/m; Power Drift = 0.039 dB

Peak SAR (extrapolated) = 0.897 W/kg

SAR(1 g) =0.613 mW/g; SAR(10 g) = 0.386 mW/g

Maximum value of SAR (measured) = 0.752 mW/g

GSM1900 Body Front GPRS 2Tx 661ch/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 9.98 V/m; Power Drift = 0.039 dB

Peak SAR (extrapolated) = 0.816 W/kg

SAR(1 g) = 0.430 mW/g; SAR(10 g) = 0.260 mW/g

Maximum value of SAR (measured) = 0.685 mW(/g

dB
0.000

-3.48

-6.96

-10.4

-13.9

-17.4

0 dB = 0.685mW/g
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HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 208 C
Ambient Temperature:  21.0 T
Test Date: 01/20/2016
Plot No.: 15

DUT: SM-J120GDS; Type: Bar

Communication System: WCDMA850; Frequencg: 836.6 MHz;Duty Cycle: 1:1 3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.947 mho/m; €, = 56.7; p = 1000 kg/m
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; Con_vF‘Q.4, 9.4, 9.4%; Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

WCDMAB850 Body Front 4183ch/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.768 mW‘/jg

XVCSDMASSO Body Front 4183ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
z=5mm

Reference Value = 21.5 V/m; Power Drift = 0.015 dB

Peak SAR (extrapolated) = 0.869 W/kg

SAR(1 g) = 0.648 mW/g; SAR(10 g) = 0.459 mW/g

Maximum value of SAR measure<§ =0.768 mW/g

XVCSDMASSO Body Front 4183ch/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm,
z=5mm

Reference Value = 21.5 V/m; Power Drift = 0.015 dB

Peak SAR (extrapolated) = 0.819 W/kg

SAR(1 g) = 0.549 mW/g; SAR(10 g) = 0.340 mW/g

Maximum value of SAR measuret§ =0.698 mW/g

XVCSDMABSO Body Front 4183ch/Zoom Scan (5x5x7)/Cube 2: Measurement grid: dx=8mm, dy=8mm,
z=5mm

Reference Value = 21.5 V/m; Power Drift = 0.015 dB

Peak SAR (extrapolated) = 0.851 W/kg

SAR(1 g) = 0.550 mW/g; SAR(10 g) = 0.332 mW/g

Maximum value of SAR measured% =0.746 mW/g

dB
0.000

-2.80
-h.60
-8.40

-11.2

-14.0

0 dB = 0.746mW/g
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HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 216 C
Ambient Temperature:  21.8 T
Test Date: 01/15/2016
Plot No.: 16

DUT: SM-J120GDS; Type: Bar

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 54.6; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(7.48, 7.48, 7.48); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

WCDMA1900 Body Front 9400ch/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.00 mW/g

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

Reference Value = 9.88 V/m; Power Drift = -0.044 dB

Peak SAR (extrapolated) = 1.16 W/kg

SAR(1 g) = 0.784 mW/g; SAR(10 g) = 0.488 mW/g

Maximum value of SAR (measured) = 0.978 mW(/g

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

Reference Value = 9.88 V/m; Power Drift = -0.044 dB

Peak SAR (extrapolated) = 0.969 W/kg

SAR(1 g) = 0.543 mW/g; SAR(10 g) = 0.318 mW/g

Maximum value of SAR (measured) = 0.804 mW(/g

dB
0.000

-3.52

-7.04

-10.6

-14.1

-17.6

0 dB = 0.804mW/g
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HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 208 C
Ambient Temperature:  21.0 T
Test Date: 01/20/2016
Plot No.: 17

DUT: SM-J120GDS; Type: Bar

Communication System: LTE Band 5; Frequency: 836.5 MHz;Dug)/ Cycle: 1:1 3
Medium parameters used (interpolated): f = 836.5 MHz; o = 0.947 mho/m; €, = 56.7; p = 1000 kg/m
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; Con_vF‘Q.4, 9.4, 9.4%; Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

|5T|E1 gand g B?gy Front QPSK 10MHz 1RB 49offset 20525ch/Area Scan (61x101x1): Measurement grid:
x=15mm, dy=15mm
Maximum value of SAR ginter olated) = 0.875 mW/g
LTE Band 5 Body Front QPSK 10MHz 1RB 49offset 20525ch/Zoom Scan (5x5x7)/Cube 0: Measurement
%nd: dx=8mm, dy=8mm, dz=5mm .
eference Value = 25.8 V/m; Power Drift = -0.005 dB
Peak SAR (extrapolated) = 0.990 W/kg
SAR(1 g) = 0.743 mW/g; SAR(10 g) = 0.535 mW/g
Maximum value of SAR {measure ~ 0.875 mWig
LTE Band 5 Body Front QPSK 10MHz 1RB 49offset 20525ch/Zoom Scan (5x5x7)/Cube 1: Measurement
%nd: dx=8mm, dy=8mm, dz=5mm .
eference Value = 25.8 V/m; Power Drift = -0.005 dB
Peak SAR (extrapolated) = 0.965 W/kg
SAR(1 g) = 0.644 mW/g; SAR(10 g) = 0.404 mW/g
Maximum value of SAR {measure ~ 0:848 mW/g
LTE Band 5 Body Front QPSK 10MHz 1RB 49otfset 20525ch/Zoom Scan (5x5x7)/Cube 2: Measurement

%rid: dx=8mm, dy=8mm, dz=5mm .

eference Value = 25.8 V/m; Power Drift = -0.005 dB

Peak SAR (extrapolated) = 0.906 W/kg

SAR(1 g) =0.515 mW/g; SAR(10 g) = 0.318 mW/g
ed? =0.779 mW/g

Maximum value of SAR (measur

db
0.000

-3.14
-6.28
-9.42

-12.6

-15.7

0 dB = 0.779mW/g
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HCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 205 C
Ambient Temperature:  20.7 T
Test Date: 01/21/2016
Plot No.: 18

DUT: SM-J120GDS; Type: Bar

Communication System: 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; o = 1.93 mho/m; €, = 53; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

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

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

802.11b Body Front 1Mbps 6ch/Area Scan (81x131x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.177 mW/g

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

Reference Value = 6.25 V/m; Power Drift = -0.097 dB

Peak SAR (extrapolated) = 0.241 W/kg

SAR(1 g) =0.123 mW/g; SAR(10 g) = 0.068 mW/g
Maximum value of SAR (measured) = 0.180 mW/g

db
0.000

-4.14

-8.28

-12.4

-16.6

-20.7

0 dB = 0.180mW/g
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HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 213 C
Ambient Temperature:  21.5 T
Test Date: 01/13/2016
Plot No.: 19

DUT: SM-J120GDS; Type: Bar

Communication System: WCDMA1900; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1907.6 MHz; 6 = 1.42 mho/m; ¢, = 39.8; p = 1000 kg/ms
Phantom section: Right Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(7.84, 7.84, 7.84); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

WCDMA1900 Right Touch 9538ch/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.996 mW(/g

WCDMA1900 Right Touch 9538ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 5.82 V/m; Power Drift = -0.001 dB

Peak SAR (extrapolated) = 1.17 W/kg

SAR(1 g) =0.779 mW/g; SAR(10 g) = 0.482 mW/g

Maximum value of SAR (measured) = 0.998 mW(/g

db
0.000

-3.66

-7.32

-11.0

-14.6

-18.3

0 dB = 0.998mW/g
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HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 205 C
Ambient Temperature:  20.7 C
Test Date: 01/21/2016
Plot No.: 20

DUT: SM-J120GDS; Type: Bar

Communication System: 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; g = 1.82 mho/m; ¢, = 37.8; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

Probe: EX3DV4 - SN3968; ConvF(7.21, 7.21, 7.21); Calibrated: 2015-06-18
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

802.11b Head Right Touch 1Mbps 6ch/Area Scan (71x121x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 1.46 mW/g

802.11b Head Right Touch 1Mbps 6ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 10.1 V/m; Power Drift = 0.182 dB

Peak SAR (extrapolated) = 2.01 W/kg

SAR(1 g) = 0.933 mW/g; SAR(10 g) = 0.451 mW/g

Maximum value of SAR (measured) = 1.36 mW(/g

db
0.000

-h.02

-10.0

-15.1

-20.1

-25.1

0 dB = 1.36mW/g
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Attachment 2. — Dipole Verification Plots
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HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD

B Verification Data (835 MHz Head)
Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 214 T
Test Date: 01/18/2016

DUT: Dipole 835 MHz; Type: D835V2

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; o = 0.916 mho/m; ¢, = 40.4; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(9.46, 9.46, 9.46); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: 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) = 0.959 mW(/g

835MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 32.6 V/m; Power Drift = -0.045 dB

Peak SAR (extrapolated) = 1.29 W/kg

SAR(1 g) = 0.880 mW/g; SAR(10 g) = 0.579 mW/g

Maximum value of SAR (measured) = 0.950 mW(/g

dB
0.000

-2.12

-4.24

-b.36

-8.48

-10.6

0 dB = 0.950mW/g
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HHCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCOLLTD

B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 208 T
Test Date: 01/20/2016

DUT: Dipole 835 MHz; Type: D835V2

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; o = 0.945 mho/m; ¢, = 56.8; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF (9.4, 9.4, 9.4); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

835MHz Body Verification/Area Scan (111x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.998 mW(/g

835MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 32.6 V/m; Power Drift = -0.006 dB

Peak SAR (extrapolated) = 1.34 W/kg

SAR(1 g) =0.916 mW/g; SAR(10 g) = 0.600 mW/g

Maximum value of SAR (measured) = 0.989 mW(/g

dB
0.000

-2.12

-4.24

-b.36

-8.48

-10.6

0 dB = 0.989mW/g
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HCTCOLLTD

B Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 213 7T

Test Date: 01/13/2016

DUT: Dipole 1900 MHz; Type: D1900V2

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; ¢ = 1.41 mho/m; ¢, = 39.8; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(7.84, 7.84, 7.84); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: 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) = 5.08 mW/g

1900MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 55.3 V/m; Power Drift = -0.010 dB

Peak SAR (extrapolated) = 7.53 W/kg

SAR(1 g) = 4.06 mW/g; SAR(10 g) = 2.11 mW/g

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

dB
0.000

-3.68

-7.36

-11.0

-14.7

-18.4

0 dB =4.51mW/g
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HCTCOLLTD

B Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 216 T
Test Date: 01/15/2016

DUT: Dipole 1900 MHz; Type: D1900V2

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; ¢ = 1.54 mho/m; ¢, = 54.5; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(7.48, 7.48, 7.48); Calibrated: 2015-08-27
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

1900MHz Body Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 6.08 mW/g

1900MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 41.0 V/m; Power Drift = -0.063 dB

Peak SAR (extrapolated) = 8.36 W/kg

SAR(1 g) = 4.07 mW/g; SAR(10 g) = 1.93 mW/g

Maximum value of SAR (measured) = 4.60 mW(/g

dB
0.000

-3.68

-7.36

-11.0

-14.7

-18.4

0 dB = 4.60mW/g
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HCTCOLLTD

B Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.5 °C

Test Date: 01/21/2016

DUT: Dipole 2450 MHz; Type: D2450V2

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.83 mho/m; ¢, = 37.7; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3968; ConvF(7.21, 7.21, 7.21); Calibrated: 2015-06-18
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

2450MHz Head Verification/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 8.14 mW/g

2450MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.4 V/m; Power Drift = -0.025 dB

Peak SAR (extrapolated) = 11.5 W/kg

SAR(1 g) =5.12 mW/g; SAR(10 g) = 2.26 mW/g

Maximum value of SAR (measured) = 8.12 mW(/g

dB
0.000

-h.02

-10.0

-15.1

-20.1

-25.1

0 dB =8.12mW/g
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HCTCOLLTD

[ Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.5 °C
Test Date: 01/21/2016

DUT: Dipole 2450 MHz; Type: D2450V2

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.92 mho/m; ¢, = 51.6; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

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

Electronics: DAE4 Sn869; Calibrated: 2015-10-07

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

2450MHz Body Verification/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 8.20 mW/g

2450MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 48.0 V/m; Power Drift = -0.106 dB

Peak SAR (extrapolated) = 11.4 W/kg

SAR(1 g) =5.17 mW/g; SAR(10 g) = 2.3 mW/g

Maximum value of SAR (measured) = 8.14 mW(/g

dB
0.000

-4.84

-9.68

-14.5

-19.4

-24.2
0 dB =8.14mW/g
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CT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCT CO,LTD

Calibration Laboratory of A §  Schweizsrischer Kalibriecdienst
Schmid & Partner S G Service suiste détaionnage

Engineering AG % g Servisio svizzero d
Zoughausstrasse 43, 8004 Zurich, Switzerfand % ,‘@\‘. s Swiss Cafibeation Service
Accracited by the Swiss Accrediation Service (SAS) Accroditation No-: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muiltilateral Agresment for the recagnition of calibration certificates
client  HCT (Dymstec] Cortificate No: EX3-3968_Jun15
Ctject EX3DV4 - SN:3968
T gg%l-ewamm-mvs, QA CAL-14.v4, QA CAL-23.v5;

ocedure for dosimetric E-field probes

Caltwation date: June 18, 2815
This calibration certificate documents the racaabilty to national standards, which reafice the phyaical units of ents (SI),
The nts @ the uncert with coofidence peababiity ars gven on this followng pages and ave part of the certificate.

ARl calibeations have been conducted i the clomed laborshory faclity. e

= £0 (22 1 3)°C and humidty « 70%.

Calbration Equpment used (MATE concal for cotbration)

Primary Standards 1 Ca! Date (Cavtificate No | Schaduded Calbeation
Pawer meter £44198 GBA1293874 D1-Age. £5 (Na. 247-02126) Mar-18
Power sensor E44124 MY41485087 01-Agx-45 (No. 21742128) Mar 16
Re 3 4B Attervuator SN S5054 (3c) 01-Apt-15{No. 217-02129) Mar 18
Refecence 20 dB Attenuator SN §5217 (20%) 01-Ape-15 (No. 217-02132) Mar.18
Reference 30 d8 Anenuaton SN: 35129 {300) 01-Apt-15 (No. 217-02133) Mar- 16
Refeconce Probe ES3DV2 SN: 3013 30-Dec-14 (No. ES3-3013_Deg14) Dec-15
DAE4 SN 560 16-Jan-15 (No. DAEA-660 Jan15) Jar 16
S dary Standards D Check Date (in house) Scheduled Check
RF generaloe HP 88480 US3842U01700 4-Aug-99 (in nouss check Apr-13) In house check. Ap-16
Network Anadyzer HP 87538 US37390585 18-0ct-01 {in house chack Oct-14) in house check: Oct-15
Name WH : Signatur
Cottrotod oy Jrton Kastras  Laborsory Techniian < &3 o>
i 5
Issuad June 18, 2015
This calibeation cartificate shall not da repeoduced sxcept in ful without weton approval of the laboratory.

Centificate No: EX3-3968_Jun15 Page 10of 11
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HCTCO,LTD

Calibration Laboratory of S o, S atietar bRt

Schimid & Partner RS (S: Service suisse détalonnage
Engineering AG % Sorvizio svizzero di taratura

Zeughausstrasse 43, 004 Zurich, Switzorland T Sy S guiss Caiibeation Service

™ -

Accredited by thir Swiss Accraditaton Service (SAS) Atcroditation No.: SCS 0108

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

Multilateral Agreamant for the racognition of calibration cectificates

Glossary:

TSL tissue simulating liquid

NORMx.y,z sensilivity in free space

ConvF sensitivity in TSL / NORMx.y.z

DCP diode compression point

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

ABCD modulation dependent linearization paramelers

Polarization ¢ ¢ rotation around probe axis

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

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1628-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate {SAR} in the Human Head from Wireless Communications Devices: Measurement
Tachmques”, June 2013

b) IEC 622091, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

»  NORMx.y.z: Assessed for E-field polarization 8 = D {f < 900 MHz in TEM=cell; f > 1800 MHz: R22 waveguide).
NORMx.y,z are only intermediate values, i e., the uncertainties of NORMx,y,z does not affect the E*-fiaid
unceriainty inskie TSL {see below ConvF),

s NORM(Nx.y.z = NORMx.y,.z * frequency._response (see Frequency Response Chart). This ineasization is
implemented in DASY4 software versions iater than 4.2. The uncertainty of the fraquency response i included
in the stated uncertainty of CorivF.

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

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

o Axyz Bryz Cxyz Dryz VReyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signat. The parameters do not depend on frequency nor
media, VR is the maximum cafibration range expressed in RMS voitage across the diode,

» ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f <800 MHz) and inside waveguide using analytical field distributions based on power
measurements for 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
used in DASY4 software 10 improve probe accuracy Close to the boundary, The sensitivity in TSL corresponds
to NORMz,y,z * Convi~ whereby the uncertainty corresponds to that given for ConvF. A fraquency dependent
ConvE is used in DASY version 4.4 and higher which allows extending the validity from = 50 MHz to £ 100
MHz,

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

« Sansor Offsel: The sensor offset corresponds to the offsét of virtual measurement center from the probe tip
(on probe axis). No lolerance required.

« Connegtor Angle: Tha angle is-assessed using the information gained by determining the NORMx (no
uncertainty required).

Cortificate No: EX3-3965_Jun1s Page 2.of 11
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HCTCO,LLTD
EX30DV4 - SN:3068 June 18, 2015
Manufactured:  September 30, 2013
Calibrated: June 18, 2015
Calibrated for DASY/EASY Systems
(Note: nan-compatible with DASY2 system!)
Cectificate NI!. EX3-3968_Jun1§ Page 3ot 11
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HCT FCC ID: ASLSMJ120G Report No.: HCT-A-1601-F009

HCTCO,LTD

EX3DV4- SN-3968 June 18, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2) |
Norm (pV/OVIm)' )" 0.36 0.35 0.42 +10.1 %
DCP (mV)" 1031 102.8 96.8 i

Modulation Calibration Parameters

UiD Communication System Name | A 8 c | p VR Unc®
de | devyv a8 | mv | (=2
0 cw x| o0 0.0 10 | 000 | 1303 | #30% |
| Y | 00 00 10| 1208
L \ z| 00 0.0 10| 1423

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

A Tria wncartalalios of NormX,Y,Z do not affect the £ -Netd uncertainty inside TSL {see Pages 5 and 6.

* Numecical Sneanzation pacamelen: uncenainty nol regured

' Uncertainty s determined using the max. deviation from Snest response applying rectanguiar cistibulion and s expr d for the square of the
fetd value.

Certificate No: EX3-3968_Jun15 Page dof 11
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HCTCO,LLTD

EX3DV4-~ SN.:3968 June 18, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unct.
T(MHZ)® | Permittivity” | (Stm)” ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 523 0.76 13.08 13.09 13.09 0.00 100 | =133%
300 453 087 12.28 12,28 12.28 0.10 120 | £133%
450 435 0.87 10.81 10.61 10.61 0.18 120 | +133%
750 418 0.89 992 9.92 9.92 0.18 157 | #120%
835 4.5 0,90 9.60 9.60 960 0.21 164 | £120%
900 415 0.97 9.45 945 9.45 0.22 125 | £120%
1450 40.5 1.20 828 8.28 828 0.28 102 | £120%
1750 40.1 1.37 823 B8.23 823 0.31 080 | $120%
1800 40.0 1.40 7.95 7.95 7.95 0.30 080 | +120%
1950 40.0 1.40 7.66 7.86 7.66 0.38 080 | £120%
2300 395 1.67 7.51 7.51 7.51 0.37 080 | +120%
2450 3g.2 1.80 7.21 7.21 7.21 0.36 080 | £120%
2600 39.0 1.96 7.06 7.06 7.06 0.39 085 | £120%
3500 37.9 281 6.82 8.82 6.82 0.28 133 | 2131%
5200 36.0 4.66 5.26 5.26 5.26 0.30 180 | 2131%
5300 359 4.78 5.09 5.09 5.09 0.35 1.80 | #13.1%
5500 356 4.96 4.86 4.86 4.86 0.40 180 | +131%
5600 355 5.07 459 459 4.59 040 180 | £13.1%
5800 35.3 527 468 468 4.68 0:40 180 | *+131%

© Fraquency velidity sbove 300 Mz of + 1WMWWNMDASYNAWMM'MP&Q.2) lhnlnsmw(d-dto‘ 50 MHZ The

uncanainty is he RSS of the CorwF uncenainty at calibratico & and the « y for the Band. Fraquency vascty
below 300 MHZ 8 = 10, 25, 40, mwmms«mramacw 64,928, 1sommommwmy Above 5 GHz frequency
valdty can be edended to + 110 MMz

* Al Frequencias Delow 3 GHz, the validity of fssue paramutess (= And o) can ba refannd fo ¢ 10% # hquid sompensation formila is appied 1o
meosured SAR values. At froquancses abav 3 GHz, the validity of Ussue paramesers (v and ¢} is restnctod 1o £ 5% The urcertanty & the RSS of
WWWMWNWWW

that We i due to the boundary effect after compansation is

mieanhon £ mwmmm&ww:mwmmmusmamasmwnmwmmw
dametar from the boundary,
Certificate No; EX3-3968_Junis Page 5ol 11
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CT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCO,LLTD

EX3DV4- SN:3868 June 18, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

f(MHz) © p."n:m' cmw ConvF X | ConvFY | ConvF zT Alpha® m)u m
150 61.9 0.80 12,40 12.40 1240 | 000 1.00 | #133%
300 58.2 092 11.34 11.34 11.34 0.05 110 | +133%
450 56.7 0.94 10.86 10.86 1086 | 012 120 | +133%
750 585 0.96 9,49 8.49 949 0.34 103 | +120%
836 55.2 0.97 9.55 9.55 9.55 050 | 080 | +£120%
900 55.0 1.05 9:34 9.34 9.34 0.42 093 | £120%
1750 53.4 1.49 7.87 7.87 7.87 0.42 0.80 | *120%
1900 533 1.52 7.60 7.60 7.60 0.33 085 | £120%
2450 52.7 1.95 7.25 7.25 7.25 0.36 080 | *120%
2600 525 2,16 7.10 7.10 7.10 0.24 080 | £120%
5200 49.0 5.30 4.7 471 471 0AC 190 | #131%
5300 489 542 4.44 4.44 4.44 0.40 190 | £131%
5500 4856 565 4.14 4.14 414 0.45 190 | £13.1%
5600 485 577 3.93 3.93 3.93 0.45 190 | 2131%
5800 482 6.00 427 427 4.27 0.45 190 | 21314 %

© Frequency valday above 300 MHz of 2 100 MHz only sppies for DASY wé.4 and higher (soe Page 2), she 33 restricted o 1 50 MHz. The
unceriainty is the RSS of the Coenvic uncenainty st Cakiration frequency and the uncertainty for the indicaied fraquency band. Fraguancy validity
belaw 3060 MiHz s + 10, 25, 40, S0 and 70 MHz for Comf assessments at 30, 64, 128, 150 ond 220 MHz respecively. Above 5 GHz frequency
vdd!yct\bemmw'ﬂouﬂz

" At fraquencies below 3 GHz, the vaicity of lissue parameders (c-and o) can be relaxed %o = 10% it bquid ton formule is
measured SAR values, At fraquencies above 3. GH, the valdity of fissue parameters (c 8nd o) & restricied to £ 5%. memawybhnssu

mmmmmmwdmmm

ae determined dufing calibration. SPEAG warmacts that the remaining deviaton due 1o the boundary effect sffer bion &
am«mmn:mummawww:mm«mmue«;nmmwnnmmwww
diameter from the boundary
Cenificate No: EX3-3965_Junts Page 6of 11
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FCC ID: A3LSMJ120G

Report No.: HCT-A-1601-F009

EX3DV4- SN:3g62
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June 18, 2015

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

1500
£ [MHz)

1000

=

2000 2

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certificate No: EX3-3968_Juni5
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HCT CO,LTD
EX3DV4- SN; 3963 June 18, 2015
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
Cetificate No: EX3-3968_Jun15 - Page 8 of 11
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FCC ID: A3LSMJ120G

Report No.: HCT-A-1601-F009

EX3DV4- SN:3968
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Certificato No: EX3-3868_Jun1S
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June 18, 2015
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Uncertainty of Linoarity Assessment:  0.6% (k=2)
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HCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCO,LTD

EX3DV4- SN3963 June 13, 2015
Conversion Factor Assessment
{ = 835 MMz, WGLS RS9 (H_convF) { = 1900 MHz WGLS R22 (H_comf)
P, P
3 R
ol
30; 1] x n V « ; w ﬁ U(LJ ;. "0 P i} P ) 2 ”‘ b} &
3 jmm) ilem
i -, 3y e
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

10 -08 05 04 ©2 00 02 ©04 0B 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
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HCT FCC ID: ASLSMJ120G Report No.: HCT-A-1601-F009

HCTCO,LTD

EX30V4- SN;3968 June 18, 2015

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

Other Probe Parameters
Sensor Arrangement Triangular
“Connector Angle (%) GER
Mechanical Surface Detection Mode enabled
"Oplicai Surface Detection Mode = ' disabled
| Probe Overall Length = B 337 mm |
“Probe Body Diameter 10 mm
| Tip Length . amm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensar Y Galibration Point 1 mm
Probe Tip to. Sensor Z Calibration Point ‘ tmm |
{ Recommended Measurement Distance from Surface l 1.4 mm '
Certificate No; EX3-3968_Jun15 Page 11of 11
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HCTCO,LLTD

FCC ID: A3LSMJ120G

Report No.: HCT-A-1601-F009

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

Accreited by the Swess Accreditaton Service (BAS)
The Swiss Accroditation Service is one of the signatories to the EA
Multitateral Agreemant for the recognition of calibration certificates

At calior have teen

Calitration Equipment used (MATE critical for catbeabion)

This calibraton certificate cocuments the traceability fo natiooal standards. which reakze the physcal unds of measurements {S1).
The measursments and the uncerainties with confidence probatuity are given on the following pages and are part of the certdcate.

d 11 [he closad labomsory facity, sendranment Semparature (22 = 3)°C and hamidity < 70%

mwown

Standards ) Ca Date (Cartificam No.) Schouled Calbraton
Fowsr metor E44108 GB41263874 01-Age-18 (No. 247-02128) Mar16
| Power sansor E4412A MYA4 1498087 01-Apr.15 (No. 217-02128) Mar-18
3 0B Attenuato SN: S5054 {3¢) 01-Ape-15 (No. 217-02129) Mae-16
Rufecence 20 di) Asenuast BN SS277 (20x) 01-Apr 18 [No. 217.02132) Mae- 18
Reference 30 dB Afiencator | SN- 55128 (30b) 01-Apr-16 (No. 217-02133) Mas-16
A Probe ESIOVZ SN 3013 30 Doc 14 (Na_ES3-3013 Dectd) Dec-15
DAE4 SN 660 14-4an-15 (Mo DAE4-600_Jen'5) | Jan-18
Secordary Standards D Check Dt (in house) Schuduled Chack
RE go HP BsanC US3642U01700 4-Aug-98 (in houss check Apr-13) 10 house check: Api- 18
| Network Analyzer HF* 67536 | US37390585 180001 (in houss check Oct-14) In house cheok: Oct-15

Funchion

Certificata No: EX3-2863_Aug1s
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CT

HCTCO,LLTD

FCC ID: ABLSMJ120G Report No.: HCT-A-1601-F009

Calibration Laboratory of

oY

A 5 S Kadibrlordi

Schmid & Partner % (s: Service suisse d'étalonnage

Engineering AG £ 3 Servizio svizzero dl taratura
Zeuphausstrasse 43, 8004 Zurich, Switzerland “V/'/,T\\Ey" S guies Catirtion Sarvica

Acoredited by the Swiss Accredtation Senvice (SAS)

Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibeation certificates

Glo -

TSL tissue simulating bquid

NORMx,y.z sensitivity in free space

ConvF sansitivity in TSL / NORMx.y 2

pCcP diode compression point

CF crest factor (Vduty_cycie) of the RF signal

AB.CD modulation depandent linsarization parameters

Polarization ¢ o rotation around probe axis

Polarzation % 4 rotation around an axis that 13 in the plane normal 1o peobe axis (al measurement centear),
I.2., § =0 s normal to probe axis

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

Calibration is Performed According to the Following Standards:

a)

b}
c)

d}

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

IEC 52208-1. "Procedure 1o measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity 1o the ear (frequency range of 300 MHz to 3 GHz)", February 2005

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

KDB 865664, “SAR Measurement Requirements for 100 MHz to § GHZ™

Methods Applied and Interpretation of Parameters:

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

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

DCPx,y.2: DCP are numencal linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

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

Axy.z; Buy.z; Cx.y.2. Dx.y,2: VRx,y.z: A B, C. D are numarical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressad in RMS voltage across the diode.

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

Spherical isotropy (30 deviation from isotropy): in & field of low gradients realized using a flat phantom
exposed by a patch antenna,

Sensor Offset: The sensor offset corresponds to the offset of virual measurement canter from the probe tp
(on probe axis), No tolerance required.

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

Cartificate No: EX3-3863_Aug15
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=CT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCO,LTD

EX30V4 - SN:3883 August 27, 2015

Probe EX3DV4

SN:3863

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

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Cortifcate No. EX3-3863_Aug15 Page 3 of 11
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HCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCO,LTD

EX30V4- SN 3863 August 27_ 2015

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

Basic Calibration Parameters

Sensor X Sansor Y | Sansor Z UE _(!.:2_)_
Nom (uVI(Vim) )" 0.37 0.35 | 0.45 £10.1 %
DCP (mV)" 101.9 103.9 1 o8 9

Modulation Calibration Parameters

uiD Communication System Name A 8 c ] VR Une
R | 4B | dBVv dB mv (k=2)
L | W x| 00 0.0 10 | 000 | 1318 | 227 %
- Y 0.0 0.0 1.0 1299 '
2z 0.0 0.0 10 1264

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

* The uncertainties of Norm XY .2 do not affect the E™-fink uncertaty insde TSL (ses Pagen 5 and €)
" Nurnerical ineatization parameter. uncertainty ot required.

" Uncenuitity is detetmingd using the max. d from lnoar apphyang rectanguiar distnbason and m expressed for the squars of tha
it value
Certificate No: EX3-3863_Aug15 Page 4 of 11
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CT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCO,LLTD

EX30V4- SN:3863 Avgusl 27, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Dopth " Unc

_(MH2)© | Permiivity” | (Sim)" | ConvFX | ComvFY | ConvFZ | Alpha® | (mm) (k=2)
150 523 0.76 1189 11.89 11.89 0.00 1.00 +133%
450 435 0.87 10.31 10.31 10.31 0.17 1.30 +133%
750 419 0.88 9.83 983 983 024 1.21 $120%
835 415 0.80 946 946 946 021 1.30 £120%
900 415 0.97 9.28 9.28 928 | 026 | 111 | £120%
1450 405 1.20 831 8.31 a3 0.15 1.81 £ 120 %
1750 401 1.37 818 8.18 8.18 0.36 0.90 2120%
1900 400 1.40 7.84 7.84 7.84 0.21 1.07 £ 120%

1980 | 400 1.40 7.60 7.60 7.60 0.31 080 | £120%
2450 392 1.80 7.04 7.04 7.04 0.27 0.58 £ 120 %
2600 39.0 1.96 6.84 6,84 6.84 0.27 1.04 £120%
3500 379 20 8.77 6.77 6.77 038 1.06 £131%
5250 359 4.71 494 484 4.94 0.35 1.80 £131%
5600 355 507 444 4.44 444 | 0.45 1.80 £13.1%
5750 354 522 465 4,65 4.65 045 1.80 131 %

‘Fwwyvnldlyobonmwualx1wumwvmhmvu4wmn.(a¢hgo2)eut-vmchcsobm:m
uncantanty & the RSS of the ComvF uncenainty m y and the " band. Frequency valaty
betow J00 Mz is £ 10, 25, 40, 50 and 70 MHz for CorwF pasessments at 30, 54, 128 \wwmwm Abwascmhmm:y
Manbummm:no%

" Al frequences below 3 GHZ, the valicity of tissus parsmeters {c and o) can be telared (o £ 0% If lgua § da is appled 1o
measured SAR values. Al Yequencies abiove 3 GHz. medmpm(um«)umntﬁ% mmmmnwmd
mCvamw'u-mmmmwm

 Alpha/Dapth e SPEAG warrants that the remarning evason due 10 1he boendary effec after compensatian s
unyuenmnzmmmm:(’wmmxuuwmuwuwmwmmmmw
deameter kom the boundary

Certificate No: EX3-3883_Aug15 Page 5 of 11
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CT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCO,LLTD

EX3DV4.-- SN.3863 August 27, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) © P:;\m : cu(‘ds::)m o ConvF X | ConvFY | ConvFZ | Alpha® mu (bng)
150 619 0.80 1168 | 1168 | 1168 | ooo | 100 | £133%
450 56.7 0.94 1067 | 1067 | 1067 | 010 | 120 | +133%
750 555 0.96 976 | 976 | o976 | 025 | 116 | s120%
835 552 0.97 940 | 940 | o040 | 023 | 148 | s120%
1750 53.4 148 773 | 773 | 773 | 024 | 101 | t120%
1900 533 152 748 | 748 | 748 | 039 | 080 | $+120%
2450 527 1.95 711 711 711 | 031 | o080 | £120%
2600 525 2.16 697 | 697 | 697 | 033 | 080 | £120%
5250 489 5.36 444 | 444 | sas | 040 | 190 | s131%
5800 a8s 5.77 a7z | arr | 31 | o0so | 180 | s131%
5750 483 5.94 408 | 408 | 408 | os0 | 190 | s131%

~mmvuo{aymaoommzloommmyam-mmsv-.ummmxmma Ml-mmh:mwu The
uncartainty is the RSS of the Comd* uncertainty st y for the q y bantt. Frequency validhy
balow 300 MMz is £ 10, 25, 40, sommmvamwmmmao 6‘ 128, mwmmww Abave § GHz frequency
Mmuww-noum

" Al isquencies Delow 3 Gz, the vaidity of tissue parametem (¢ and o) can be retaced 10 2 10% It iquid comp ]
mensuret SAH values. Al froguoncies above 3 GHz, the validity of tssue parameders (v and o) S feairicied 1o £ 5%, mwwuamyal’bﬂssu
mwwwhmnw-lum

“ Alpha’Depih ane detwmined during calitiraton. SPEAG warrants thal the remaning devieion dus 10 the dary etfect after ¢
alwarys less than ¢ 1% for frequancies below 3 GH2 and below = uhwmum-mmmmwmmu
Glametar from the boundary
Centificate No: EX3-3863_Aug15 Page 6of 1
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=CT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCO,LLTD
EX30VA- SN3BG3 August 27, 2015
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Centificate No: EX3-3863_Aug15s Page 7of 11
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=CT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCO,LLTD
EX30V4- SN.3863 August 27, 2015
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Cerntificate No: EX3-3863_Aug15 Page 8of 11
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=CT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCO,LTD

EX3DV4- 8N.3863 August 27, 2015

Dynamic Range f(SAR}czq)

(TEM cell , fovu= 1900 MHz)
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Uncertainty of Linearity Assessmant: £ 0.6% (k=2)

Certfficate No- EX3-3863_Aug1s Page 9of 11
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CT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCO,LTD

EX30V4- SN3EE3

August 27, 2018
Conversion Factor Assessment
= B35 MHz WGLS RS (H_convF) (= 1900 MHz WGLS R22 (H_comF)
3 3™
" 2 o . ») T x 3|

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

-0 08 08 04 D2 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Certificata No: EX3-3863_Aug15 Page 10 of 11
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HCT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCO,LTD

EX30V4- SN.3863 August 27, 2015

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

Other Probe Parameters

| Sensor Arrangement Trangular J
| Connector Angle () 1053 |
| Mechanical Surface Detection Mode | enabled .
| Optical Surface Detection Mode disabled |
Probe Overall Length 337 mm
[ Probe Bady Diameter | 10mm
[Tip Length e | amm
i Tip Diamstar ' 25mm
"Probe T to Sensor X Calibration Point Tmm
! Probe T 1o Sensor Y Calibration Point 1 mm
Probe Tip 1o Sensor Z Calibration Point Tmm |
| Recommended Measurement Distance from Surface 1.4 mm

Certificate No: EX3-3863_Aug1s Page 110l 11
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CT FCC ID: ASLSMJ120G Report No.: HCT-A-1601-F009

HCT COLLTD
Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner — - 8 Service suisse d'étalonnage
Engineering AG i C servizio svizzero o taraturs
Zeughausstrasse 43, D004 Zurich, Switzertand % ’_ﬁ\\‘:\? S  Swiss Calibration Service

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

Accreditation No.: SCS 0108

Multilateral Ag for the gnition of calibration certificates

ciiet  HCT (Dymstec) Cartificate No: DB35V2-4d165_Nov15
[CALIBRATION CERTIFICATE

l

{ Object D835V2 - SN: 44165

Catbration procedure(s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz
Casitarstion date: November 24, 2015

This calibvition cortificate documents the traceabiity to national standards, which realize tha phyuical unka of mes vents {S1).
The measurameonts and the i with lidence probability are given on the tollowing pages and are part of the cenificate

Af calibrations have been conductod in the closed lsboratory faciity: environmant tempecasture (22 + 3)°C and humidity < 70%.

Cattration Equipmant used (MATE critica for calraton)

Primary Standards D» Cal Date [Certificale No. | Scheduled Cattration

Power motor EPM-442A GB374807D¢ 07-0ct15 (No. 217-02227) Ocr 16

Power sensor HP 8481A UsSHreRTss 07-0c¢t-15 (No. 217-02222) Cet-16

Power sansor HP 8481A MY 0eesEy 07-Oct-15 (No. 217-02223) Ot 16

Reterence 20 dB Attenuator SN 5058 (20x) O1-Apr-15 (No. 217-02131) Mar-18

Type-N mismatch combination BN 5047.2/ 06327 01-Apr-15 (No. 21702132} Mar-16

Reterance Probe EX30VE SN T340 30-Oec-14 (No. EX3-7349_Dectd) Dec-18

DAE4 SN B0 17-Aug-15 (Na. DAEA-6D1_Aug15) Aug16

Secondary Stangards D" Check Dute (in housa) Schedifed Chock

AF ganermtor HAS SMT-06 100072 15-Jun-15 (n housk check Jun-15) n house chock: Jun-18

Network Anatyser HP 8753E US37300505 S4206 180101 (in house check Oct15) I house check: Oct-16
Nasns Function Signature

Caftwated by Michasl Waber Laboratory Technician l Kbr

Approved by. Kasia Pokavic Technical Manager

s =

Hauen November 24, 2015

This calrafion cerdificate shall not be repeodicsd sxcept in full without withen appeoval of the Wbaratory.

Cerificata No: DB3SV2-4d165_Novis
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CT FCC ID: ASLSMJ120G Report No.: HCT-A-1601-F009

HCT CO,LTD
Calibration Laboratory of S8, Schweizeriacher Kalibrierds
Schmid & Partner % Servico suisse d'étalonnage
Engineering AG = Servizio svizzero Ol taratura
Zoughsusstrasse 43, 8004 Zurich, Switzerland % ,{rl\\wwv' Swiss Calibration Service
Accredited by the Swiss Accradiution Servce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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 flat phantom section, with the arms oriented
parallel to the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
pasitioned 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 delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

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

Centificate No: D835V2-4d165_Novis Page 2018
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CT

FCC ID: A3LSMJ120G

Report No.: HCT-A-1601-F009

HCTCO,LTD
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapoiation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, 0z = 5 mm
Frequency 835 MHz & 1 MHz
Head TSL parameters
The following parameters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 415 0.90 mho/m
Measured Hoad TSL parameters (220202)°C 426=6% 0.2 mho/m « 8 %
Head TSL temperature change during test <05"C — e
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR measured 250 mW input power 229 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

9.06 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 145 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.90 Wikg = 16,5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20"C 552 0.97 mha/m
Measured Body TSL parameters (220202} °C 556=26% 0.99 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 2.40 Wikg
SAR for nominal Body TSL parametars normalized to 1W 9.47 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW mput power 1.58 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 6.25 W/kg = 18.5 % (k=2)
Cearuficate No: DB35V2-4d185_Nov15s Page 3of8
F-TP22-03 (Rev.00) 110 /133 HCT CO., LTD.



CT FCC ID: A3LSMJ120G Report No.: HCT-A-1601-F009

HCTCO,LTD

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point S210Q-47Q
Returmn Loss -260dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4780 -88j0Q
Return Loss -227d8B

General Antenna Parameters and Design

l Electrical Detay {one direction) l 1,440 ns ]

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

The dipole is made of standard samingid coaxsa! cable, The center conductor of the feeding line is directly connected 1o tha
second arm of the dipole, The antenna is therefore short-circuitad for DC-signals, On some of the dipoies, small end caps
are added to the dipole arms in order 1o improve malching when loaded acoording to the position as eéxplainad in the
"Measurament Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is sl
according to the Standard

No excessive lorce must be appled 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufactured on Decamber 28, 2012
Certificate No: D835V2-4d165_Nov1s Pagad ol 8

F-TP22-03 (Rev.00) 111 /133 HCT CO., LTD.
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DASYS Validation Report for Head TSL

Date: 24.11.2015
Fest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d165

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

Medium parameters used: =835 MHz: 6= 0.92 S/m; & = 42.6; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS2 Configuration
« Probe: EX3DV4 - SN7349; ConvF(9.77, 9.77. 9.77); Calibrated: 30.12.2014;
¢ Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 17.08,2015
«  Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASY52 52.8.8(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=Smm

Reference Value = 60.39 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.40 Wikg

SAR(1 g) =229 W/kg: SAR(10 g) = 1.49 W/kg

Maximum value of SAR (measured) = 3.03 W/kg

a2

0dB = 3.03 W/kg = 4.81 dBW/kg

Cenificate No: DB35V2-4d165_Nov15 Page50i8

F-TP22-03 (Rev.00) 112 /133 HCT CO., LTD.
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 24.11.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE3SV2 - SN: 4d 165

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

Medium parameters used: =835 MHz; o = 0.99 S/m; & = 55.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Stundard: DASYS (IEEE/IEC/ANST C63.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 30.12.2014;
o Sensor-Surface: L 4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 17.08,2015
«  Phantom: Flat Phantom 4.901; Type: QDOOOP49AA; Serial: 1001

o DASYS52528.8(1222), SEMCAD X 14.6,10(7331)

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

Reference Value = 61.95 V/m: Power Drift = -0.02 dB

Peak SAR (extrapoluted) = 3.54 Wikg

SAR(1 g) = 2.4 W/kg: SAR(10 g) = L.58 W/kg

Maximum vialue of SAR (measured) = 3,17 W/kg

286

an

wmn

0dB =317 W/kg =501 dBW/kg

Certilicate No: DE35V2-40165_Nov15 Page 7 of 8

F-TP22-03 (Rev.00) 114 /133 HCT CO., LTD.
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of ,\\‘\u’/'f, Scleizerisoher Kal
> g % librierdienst
Schmid & Partner % g Service sulsse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland K S swiss Catibration Service

Accredited by the Swiss Accraditation Secvice (SAS)

Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multitatoral Agr for the recognition of calibration cortificates

ciont  HCT (Dymstec) Certificats No: D1900V2-5d032_May15
CALIBRATION CERTIFICATE

Cbjoct D1900V2 - SN: 5d032

Cailyation procedura(s)

QA CAL-05.v8
Calibration procedurs for dipole validation kits above 700 MHz

Galibration date: May 20, 2015

This calibeabion cedifioata documents the
Tha measuraments and the with

bilty 15 1 dards, which realize the physical units of maasurements {S1)
idence probabiity are given on the folowing pages and are pant of the certificate.

AZ calibeations have been canducted In The clased laboriary facity: envircoment temparmature (22:= 31°C and humidity < 0%
Calloration Equipment usad (MATE ceitical for caiitention)

Primary Standards 1D #

Cai Date (Certiicato No.) Scheduled Calitration
Powar meder EPM-4424 GB3I7ABOTO4 07-Ock-14 {No. 217-02020) Oct-15
Pawer sersor HP 84814 11537292758 07-Oct-14 (No, 217.02020) Oct-15
Powar sansor HP B481A MY21082317 O7-Oct-14 (No. 217-02021) Oct-15
Aeterance 20 dB Atlenuator SN: 5058 (20k) 01-Apr-15 (No, 217-02131) Mar-16
Type-N migrnalch combination SN S047.2/ 06327  O1-Apr-35 (No. 217-02134) Mar-16
fefarence Probs ESIOVE SN; 3205 30-Dec-14 (No, ES3-1206_Dec14) Dec-15
DAE4 SN: 601 1B-AUg-14 (No. DAEG-E01_AugT4) Aug1s
Secondary Standards liow Check Date {in house) Schoduled Chiack
RF generator RS SMT-06 | 100008 04-Atg-98 (i house check Oct-13) I house check; Ot-16
Network Analyzor HP B753E | 837980695 54208 18-05t-01 (in house chack Oct-14) I house check: Oct-15
Name Function Signature
Approved by Katja Poxovic Fechnical Managor

P

Issupd: May 20, 2015

This calibestion cortificate shall not be reproduced axcegt in full without written appraval of the |aborstory

Centificate No: D1900V2-56032_May15

Page 10/8
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Calibration Laboratory of

s Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Service sulsse détalonnage
Engineering AG Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service
Accredited by the Swiss Accrediation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multiiaterat 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 2013

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

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

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

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

« Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
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.

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%.

Certficate No: D1900V2-5d032_May1s Page20t8

F-TP22-03 (Rev.00) 117 /133 HCT CO., LTD.
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Vaersion DASYsS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, d2 = 5mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were apphied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 400 1.40 mho/m
Measured Head TSL parameters (220202)°C 38928% 1,37 mho/m £ 6 %
Head TSL temperature change during test <05°*C —eee —
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 normadized ta 1W 41.1 Wikg = 17.0 % (ka2)
SAR averaged over 10 cm” (10 g) of Head TSL cordition
SAR measured 250 mW input powes 5.33 Wikg
SAR for nominal Head TSL paramelers nonmalized 10 1W 21.4 Wikg £ 16.5 % (k=2)
Body TSL parameters
The following parameters 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 527 28% 1.5 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 nomalized 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 Wha
SAR for nominal Body TSL paramelers normalized o 1W 21.7 Wikg + 16.5 % (k=2)
Certificate No: D1900V2-5d032_May15 Page3of 8

F-TP22-03 (Rev.00) 118 /133 HCT CO., LTD.
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiomed to feed point 5130Q+52i
Return Loss -255dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point A7440455Q
Retumn Loss -242d8

General Antenna Parameters and Design

[ Eloctrical Delay (one direction) | 1185 ns

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

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

No excassive force must be appiied 1o the dipole arms, because thay might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufaciured by SPEAG
Manufactured on March 17, 2003
Cortificate No: D1900V2-54032_May15 Page 4 of 8
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DASYS5 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

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

Measurement Standard: DASYS (IEEE/EC/ANSL C63.19-201 1)

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5, 5. 5); Calibrated: 30.12.2014;
o  Sensor-Surface; 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sno0{; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; 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 grid: dx=5mm, 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

Certificate No; D1900V2-6d032_May15 Paga 50l 8

F-TP22-03 (Rev.00) 120 /133 HCT CO., LTD.
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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/fm; & =527, p = 1000 kg/m'
Phantom section: Flat Section

Measurement Standard; DASYS (IEEEAEC/ANST 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: QDOOOPSOAA; 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

0dB =12.8 W/kg = 11.07 dBW/kg

Certificate No: D1900V2-6d032_May15 Pags 7 of 8

F-TP22-03 (Rev.00) 122 /133 HCT CO., LTD.
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of A Schweizerischie Kalibrierdienst
Schmid & Partner a%'& S Service suisse d'étalonnage
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Zeughausstrasse 33, 8004 Zurich, Switzerland VT S Swiss Colibration Service
Accradited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories o the EA

Multilateral Agreement for the recognition of calibration certificates

cient  HCT (Dymstec) Certificate No: D2450V2-743_May15
CALIBRATION CERTIFICATE

Otject D2450V2 - SN: 743

Calibrstion procedurels) QA CAL-05.:9

tion procedure for dipole validation kits above 700 MHz

Caloration date: May 19, 2015

This calibration canificato documents tha traceatilily 1o national standasds, which reakze the physical units of measuremans 1S9
The measurements and 1ha uncerainties with coniidence probabiity ace given on tha foflowing pages and are part of the certificate.

Al calibrations have been conducied in the ckasod laboralory facility: eavironment tempariture {22 = 3)"C and humidity < 70%.

Caliteation Equipment used (MATE criltical far calibration)

Primary Standards LD # Cal Date (Certiicate No.) Scheduled Catbration
Power meter EPM-342A | GB37as0704 07-Oct-14 (No. 247-02020) Oct15

Oower sansor HP 84814 US37202783 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP B481A MY41082317 07-Oct-14 (No, 237-02021) 0415
Reference 20 4B Atlenis3ior SN: 5058 (20K) 01-Apr-16 (No, 217-02131) Mar-16

Typa-N mismalch combination SN. 5047.2 | D532T  O1-Api-15 (No. 217-02134) Mar-16

Referonce Probe ES30V3 SN: 3205 30-Dec-14 (No. ES3-3205, Dectd) Deg15

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

Secondiry Standards 10 # Chetk Daa (in house) Scheduled Check

AF generator &S SMT-06 100005 02-Aug-92 (in houss check Oct-13} In house check: Oct-18
Natwerk Analyzee HP B753E USATINN6Ess 54206 18-0ct-01 {in house chatk Oot-14) In house check: Oct-15

Name Function

Caitrated by: Michas Wabet  Laboratory Tochnician ?%_
Aot K Pokonie Tochnical Manager /mf

Issued: May 20, 2015

This calibeaticn cantticate shall not be resroducad axcept In full without written aporoval of 1he laboratory

Certficate No: D2450V2-743_May1S Page 1 of 8
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Calibration Laboratory of

S Schweizerischer Kalibrierdienst

Schmid & Partner Secvice suisse ¢ élalonnage

Engineering AG C  gervizio svizzero di tacatur
Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service
Accredited by the Swiss Accreditation Servica (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag t for the recognition of callbration certificates
Glossary:
TSL tissue simulating liquid
ConvF sansitivity in TSL / NORM x,y,2
N/A riot 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) 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 & 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 dipele
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 Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

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

probability of approximately 85%.
Certificate No: D2450V2-743_May15 Page 20t 8
F-TP22-03 (Rev.00) 125 /133 HCT CO., LTD.
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Measurement Conditions
DASY system configuration, s far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The foliowing parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220'C 392 1.80 mho/m
Measured Head TSL parameters {2206:202)°C 37.9+6% 1.84 mho'm £ 6 %
Head TSL temperature change during test <0.5°C e s
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.6 W/kg
SAR for nominal Head TSL parameters normalized to 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.32 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.0 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 (220£0.2)°C 50.7 + 6% 203 mhom £ 6%
Body TSL temperature change during test <05°C —— -
SAR resuit with Body TSL
SAR averaged over 1 ecm® (1 g) of Body TSL Condition
SAR measured 250 mW Input power 13.4 Wikg
SAR for nominal Body TSL parameters nommalized to 1W 52.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.20 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.4 Wikg = 16.5 % (k=2)

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

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

Antenna Parameters with Body TSL

Impadance, translormed to feed point 51.40+6.1Q
Return Loss -242dB

General Antenna Parameters and Design

| Esectrical Detay (one direction) | 1.160 s |

After lang term use with 100W radiated power, only a slhight warming of the dipole near the feedpoint can be measired

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connecied 1o the
second arm of the dipole. The antenna is therelore short-circuited for DC-signals. On some of the dipoles, stall end caps
are added 1o the dipole armsa in order to improve matching when lcaded according to the position as explainad in the
“Measurement Conditions® paragraph, The SAR data are not affected by this change. The overall dipole length is stil
according to the Standard.

No excessiva force must be applied 1o 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
Certificate No: D2450V2-743_May15 Page 4 of 8
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DASYS Validation Report for Head TSL

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

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

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

Measurement Standard: DASYS (IEEEAEC/ANSTC63.19-2011)

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

¢« DASYS5252.8.8(1222); SEMCAD X 14.6,10(7331)

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

-4.80
-9.60
-14.40
-19.28
-24.00

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

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

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

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

Medium parameters used: f= 2450 MHz 6 = 2,03 Sim; & = 50.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANS] C63.19-201 1)

DASY52 Configuration:
e Probe: ES3DV3 - SN3205: ConvF(4.32, 4,32, 4.32); Calibrated: 30.12.2014;
o Sensor-Surfaece: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phanton: Flat Phantom 5.0 (back); Type: QDOOOPS0OAA; 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=5Smm, 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 W/kg

Maximum value of SAR (measured) = 17.7 Wikg

dB

-4.80
-3.60
-14.40
-19.20
-24.00

0dB = 17.7 Wikg = 12.48 dBW/kg

Certificate No: D2450V2-743_May15 Page 7of 8
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Impedance Measurement Plot for Body TSL
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Report No.: HCT-A-1601-F009

Attachment 5. — SAR Tissue Characterization

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

Ingredients Frequency (MHz)
(% by weight) 2450-2700 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 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
132 /133 HCT CO., LTD.
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Attachment 6. - SAR SYSTEM VALIDATION

Per FCC KCB 865664 D02v01r02, SAR system validation status should be document to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system validation,
according to the procedures outlined in IEEE 1528-2003 and FCC KDB 865664 D01v01r04. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the
valid frequency range of the probe calibration point, using the system that normally operates with the probe
for routine SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement
frequencies, SAR probes and tissue dielectric parameters has been included.

SAR Dlelectrlc Parameters CW Validation Modulatlon Validation
System e Probe | oot | Dipole | Dat
%€ Type s L &€ | Measured Measured o ... Probe Probe MOD. Duty o
. on Permlttlwty Conductivity yLlnearltylsotropy Type |Factor

1 3863 [EX3DV4 | Head | 835 | 4d165 | 12.01.2015 40.8 PASS | PASS | PASS |GMSK|PASS

1 3863 [EX3DV4 | Head | 835 | 4d165 | 12.01.2015 40.8 0.89 PASS | PASS | PASS | N/A | NA | N/A
1 3863 [EX3DV4 | Body | 835 | 4d165 | 12.02.2015 54.8 0.98 PASS | PASS | PASS |GMSK|PASS| N/A
1 3863 [EX3DV4 | Body | 835 | 4d165 | 12.02.2015 54.8 0.98 PASS | PASS | PASS | N/A | N/A | N/A
1 3863 [EX3DV4 | Head [1900| 5d032 | 09.14.2015 40.1 1.42 PASS | PASS | PASS |GMSK|PASS| N/A
1 3863 [EX3DV4 | Body |1900| 5d032 | 09.15.2015 52.6 1.54 PASS | PASS | PASS |GMSK|PASS| N/A
9 | 3968 |EX3DV4| Head |2450| 743 |06.29.2015 38.8 1.81 PASS | PASS | PASS |OFDM| N/A |PASS
1 3863 [EX3DV4 | Body (2450 743 |09.15.2015 53.2 1.91 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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