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1. Attestation of Test Result of Device Under Test

Test Laboratory

Company Name: HCT Co., LTD
Address 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do,
17383, Rep. of Korea

Telephone +82 31 645 6300

Fax. +82 31 645 6400

Applicant Name: SAMSUNG Electronics Co., Ltd.
FCC ID: A3LSMC5000

Model: SM-C5000

EUT Type Mobile Phone
Application Type: Class Il Permission Change
Permission changes: See FCC change document

The Highest Reported SAR

Band _ Tx.Frequency  Equipment ~ Reported 1g SAR (Wkg)
(MHz) Class Head
GSM/GPRS/EDGE 850 824.2 - 848.8 PCE 0.60
GSM/GPRS/EDGE 1900 | 1850.2 ~1909.8 PCE 0.74
UMTS 850 826.4 - 846.6 PCE 0.19
UMTS 1900 1852.4-1907.6 PCE 0.60
LTE TDD Band 41 2555~ 2655 PCE 0.67
Simultaneous SAR per KDB 690783 D01v01r03 1.54
Date(s) of Tests: 08/02/2016 ~ 08/03/2016
Note:

1. The table above shows SAR Test data evaluated for Voice-call mode for held to ear for the 2nd Antenna at current test
report. Please refer to SAR TEST REPORT S/N HCT-A-1605-F004 for original compliance evaluation for all operations
not evaluated in this test report.

2. Please see SAR TEST REPORT S/N HCT-A-1605-F004 with simultaneous SAR assessments for the other
combinations not referred to in these tables and for full SAR compliance data for the GSM 850/1900, UMTS 850/1900,
LTE 41, WLAN and BT transmitter. This report only contains the combinations applicable to this permissive change.

F-TP22-03 (Rev.00) 4 /90 HCT CO., LTD.
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2. Device Under Test Description

2.1 DUT specification
Device Wireless specification overview

Band & Mode \ Operating Mode Tx Frequency
GSM/GPRS/EDGE 850 Voice / Data 824.2 — 848.8 MHz
GSM/GPRS/EDGE 1900 | Voice / Data 1 850.0 — 1 909.8 MHz
UMTS 850 Voice / Data 826.4 — 846.6 MHz
UMTS 1900 Voice / Data 1852.4 — 1 907.6 MHz
LTE TDD Band 41 Voice / Data 2 555 — 2 655 MHz
2.4 GHz WLAN Data 2412 - 2 462 MHz
U-NII-1 Data 5180 - 5240 MHz
U-NII-2A Data 5260 -5 320 MHz
U-NII-2C Data 5500 -5 700 MHz
U-NII-3 Data 5745 -5 850 MHz
Bluetooth Data 2 402 — 2 480 MHz
NFC Data 13.56 MHz

ANT+ Data 2402 — 2 480 MHz

Device Description

Overall (Length x Width): 145 mm x 73 mm

Device Dimension: Overall Diagonal : 153 mm
Display Diagonal : 133 mm
Battery Options: Normal Batteries (EB-BC500ABE)
Hardware Version: REV1.0
Software Version : C5000.001
Mode Serial Number

Device Serial Numbers:
GSM 850/ 1900, WCDMA 850/ 1900, LTE 41 R28H41ZFWO0OK

F-TP22-03 (Rev.00) 5 /90 HCT CO., LTD.
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2.2 Ant. 2 (2"4 Antenna) of DUT Wireless mode were tested.

Wireless .
Modulation Operating Mode Duty Cycle
850 . .
GSM 1900 Voice(GMSK) GSM Voice: 12.5%

UMTS Rel.99 (Voice / DATA)
Band 5| HSDPA (Rel. 5)

WCDMA (UMTS) | 514 2| HSUPA (Rel. 6) 100 %
HSPA+ (Rel. 9) (Uplink QPSK Only)
LTE Band 41 Data (QPSK, 16QAM) 63.33 % (TDD)

This EUT support dual SIM cards. SIM path is using same RF path.

Others This device was tested with SIM 1.

2.2.1 Ant. 2 (2"9 Antenna) of DUT Power Reduction for SAR

This device has power reduction function for GSM850/1900, WCDMAB850/1900 by IR Proximity sensor for Ant.
2. When the device is at voice-call mode for held to ear at Ant. 2, IR Proximity sensor will be active to reduce
power.

F-TP22-03 (Rev.00) 6 /90 HCT CO., LTD.
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FCC ID: ASLSMC5000 Report No.: HCT-A-1609-F003

2.3 LTE information

ltem. Description

2 555 MHz ~ 2 655 MHz

Frequency Range:

Band 41:

Channel Bandwidths

Band 41:

5 MHz, 10 MHz, 15 MHz, 20 MHz

Channel Numbers& Frequencies(MHz):

UE Category

UE Category 7

Band 41
5 MHz 10 MHz 15 MHz 20 MHz
Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz)
40265 2557.5 40290 2560 40315 2562.5 40340 2565
40740 2605.0 40740 2605 40740 2605.0 40740 2605
41215 2652.5 41190 2650 41165 2647.5 41140 2645
Item. Description

LTE Carrier Aggregation
Possible Combinations

LTE B41 (PCC) + LTE B41 (SCC) Contiguous CA

10MHz(B41)+20MHz(B41)

20MHz(B41)+10MHz(B41)

15MHz(B41)+15MHz(B41)

20MHz(B41)+15MHz(B41)

15MHz(B41)+20MHz(B41)

20MHz(B41)+20MHz(B41)

LTE B41 (PCC) + LTE B41 (SCC) non- Contiguous CA

10MHz(B41)+10MHz(B41)

10MHz(B41)+15MHz(B41)

10MHz(B41)+20MHz(B41)

15MHz(B41)+10MHz(B41)

15MHz(B41)+15MHz(B41)

15MHz(B41)+20MHz(B41)

20MHz(B41)+10MHz(B41)

20MHz(B41)+15MHz(B41)

20MHz(B41)+20MHz(B41)

Modulations Supported in UL

QPSK, 16QAM

LTE voice/data requirements

Voice / DATA

This DUT support VOLTE.
LTE Head SAR is also evaluated.

LTE MPR options

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 only supports downlink Carrier Aggregation.

LTE Release 10 Additional
Information

This device does not support full CA feature on 3GPP Release 10. It supports a
maximum of 2 carriers in the downlink. All uplink communications are identical to the|
Release 8 specifications. Uplink communications are done on the PCC. Due to
carrier capability, only the combinations listed above are supported. The following
LTE release 10 features are not supported: Replay, HetNet, Enhanced MIMO, elCl,
WIFI offloading, MDH, eMBHA, Cross-Carrier Scheduling, Enhanced SC-FDMA.

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 D05 SAR for LTE Devices v02r05

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

- 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

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

F-TP22-03 (Rev.00) 8 /90 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 Reduced PCE Power — Ant. 2 (Held to Ear)

Voice (dBm)
M Ban T E——
eI ENe] 1 Tx Slot
Maximum 30.0
GSM 850
Nominal 29.5
Maximum 27.0
GSM 1900
Nominal 26.5

Mode / Band
UMTS Band 5 Maximum 20.0 19.0 19.0
(850 MHz) Nominal 19.5 18.5 18.5
UMTS Band 2 Maximum 20.0 19.0 19.0
(1900 MHz) Nominal 19.5 18.5 18.5

2.5.2 Maximum LTE Output Power —Ant. 2 (Held to Ear)

Mode / Band Modulated Average (dBm)
Maximum 23.8
LTE Band 41
Nominal 23.3
F-TP22-03 (Rev.00) 9 /90 HCT CO., LTD.



HHCT FCC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCTCOLLTD

2.6 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
;- - - - T -T-T= == ======= 1 |- - - T T T ==== 1
I GSM/GPRS I : I
: UMTS I : BT/WiFi I
LTE
I I I l
———————————————— -l - s e s s e e e e s s sl

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.

Simultaneous Transmission Scenarios

Applicable Combination ANT Head
GSM Voice + 2.4 GHz WiFi Yes
GSM Voice + 5 GHz WiFi Yes
GSM Voice + 2.4 GHz Bluetooth N/A
UMTS + 2.4 GHz WiFi Yes
UMTS + 5 GHz WiFi en o jnna) Yes
UMTS + 2.4 GHz Bluetooth N/A
LTE + 2.4 GHz WiFi Yes
LTE + 5 GHz WiFi Yes
LTE+ 2.4 GHz Bluetooth N/A

. This table only consider Ant. 2 (2nd Antenna) voice-call mode for Held to ear.

. 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 represents the UMTS Voice/DATA + WLAN .

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

. This device supports VoLTE.

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

. Refer to SAR TEST REPORT S/N HCT-A-1605-F004 for original compliance evaluation for all operations
not evaluated in this test report.

ONO O~ WN =

F-TP22-03 (Rev.00) 10 /90 HCT CO., LTD.
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2.7 Ant.2 of DUT SAR Test Exclusions Applied

(A) Licensed Transmitter(s)

GSM/GPRS/EDGE DTM 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 is the 12.2 kbps AMR secondary
mode.

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

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 Reported SAR * - <12 W/kg.
Primary Max tune tune — up(mW)

Based on the highest Reported SAR, the secondary mode is not required.
[0.604 * (100/100)] = 0.604 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 /90 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.

d
SAR = (

dt

dU)
dm

Figure 1. SAR Mathematical Equation
SAR is expressed in units of Watts per Kilogram (W/kg)
SAR = oo 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 /90 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.

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

The DAE consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel and
gain-switching multiplexer, a fast 16bit 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 /90 HCT CO., LTD.
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4.2 SAM Phantom

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

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

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

Shell Thickness 2.0mm £0.2mm
Filling Volume approx. 8.1 L Fig. 4-2. MFP V5.1C
Dimensions 830 mm x 500 mm (L x W)

4.3 Device Holder for Transmitters

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

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

Fig. 4-3. Device Holder

F-TP22-03 (Rev.00) 14 /90 HCT CO., LTD.
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5. SAR MEASUREMENT PROCEDURE

The evaluation was performed with the following procedure:

1. The SAR distribution at the exposed side of the head or body was measured at a distance no more than
5.0 mm from the inner surface of the shell. The area covered the entire dimension of the DUT’s head and
body area and the horizontal grid resolution was depending on the FCC KDB 865664 D01v01r04 table
4-1 & |IEEE 1528-2018.

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

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

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

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

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

4. The SAR reference value, at the same location as step 2, was re-measured after the zoom scan. If the
value changed by more than 5 %, the SAR evaluation and drift measurements were repeated.

F-TP22-03 (Rev.00) 15 /90 HCT CO., LTD.
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Area scan and zoom scan resolution setting follow KDB 865664 D01v01r04 quoted below.

normal at the measurement location

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

Maximum area scan Spatial resolution: AXarea, AYArea

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

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

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

point on the test device.

Maximum zoom scan Spatial resolution: AXzoom, Ayzoom

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

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

3-4 GHz: <4 mm

uniform grid: AZzoom(n) <5 mm 4-5 GHz: <3 mm
5-6 GHz: <2 mm
Maximum zoom scan
Spatial resolution AZzoom(l): between 1 st 3-4 GHz: <3 mm
normal to phantom two Points closest to <4 mm 4-5 GHz: <2.5 mm
surface graded | phantom surface 5-6 GHz: <2 mm
grid
AZzoom(n>1): bf:tween <15 Azsoom(n-1)
subsequent Points
3-4 GHz: >28 mm
Minimum zoom scan volume | X, Y, zZ >30 mm 4-5 GHz: >25 mm

5-6 GHz: >22 mm

2011 for details.

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

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

F-TP22-03 (Rev.00)
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6. DESCRIPTION OF TEST POSITION
6.1 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.

'i-m.m

* artrance 1o ear canel |
6.2 HEAD POSITION Close-up Selo 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

horizontal
line

harizontal / : \

line A

acoustic
output
acoustic

et B bottom of

bottom of handaet
/ handset ‘
H'sz ”5'2

Figure 6-3. Handset vertical and horizontal reference lines
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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* 1.60 8.00
(Brain)
SPATIAL AVERAGE SAR **

_ 4

(Whole Body) 008 "o

SPATIAL PEAK SAR ***

4. 20.

(Hands / Feet / Ankle / Wrist) % o

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

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

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
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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 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.

8.4.4 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.

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.
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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.

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

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

According to KDB 941225 D05v02r05, for Time-Division Duplex (TDD) systems, SAR must be tested using a
fixed periodic duty factor according to the highest transmission duty factor implemented for the device and
supported by the defined 3GPP LTE TDD configurations.

SAR was tested with the highest transmission duty factor (63.33 %) using Uplink-downlink configuration 0 and
Special subframe configuration 6.

LTE TDD Band 41 supports 3GPP TS 36.211 section 4.2 for Type 2 Frame and Table 4.2-2 for
uplink-downlink configurations and Table 4.2-1 for Special subframe configurations.

Tablo 4 2.1 Contiguration of spockal subframo (longtis of Dwi'1 SIGPN pPTS)

Narmal cyclic profix n downlink = xtonded ¢ YORC profic in downink
Spoecal subirame DwWiTS UpPTS DwPTS | ; UpP TS
configuration Normal cychic profix Extonded cycix Normal cyci Extonded cychc
n_uphink prefix in uphink 1 prefix in uphink profix m uplnk
0 6593.7 T680 ]_
1 197607 S0 T
4 { "N92.7 YSo0- ]
119%2.7 92T, 25607, 230407, | 2 2
' 1
3 41447, Y8600 T,
a 6336 T, 7680 T, |
' 659).7 O80T
— 43847 S120.7
o 19760 7, 30407, ' '
| 1
7 9827 13847, $120.7, 128007,
' 4
f LIE S DV
' ‘ 1
9 13168 T,

Table 4. 2-2- Uplink-downlink configurations.

Uplank-downlink Downiink-io- Subframe number

Cigein p%z;”‘;eﬁﬂw o[1]|2|3|4a|5|e|[7 8]0
0 5ms D|s|u|lu|u|D|Ss|ulu]|u
1 S ms D|s|U|u|D|D|S|u|u]|D
2 Sms D|s|U|D|D|[D|[S|U[D]|D
3 Dms D|s|U|ju|uUu|D|D|D|D]|D
2 10 ms D|s|u|u|D|[D|[D[D[D]|D
5 10ms D|s|u|Dp|[D|D|D|[D|[D]|D
6 Sms D|s|uju|u|D|[sS|u|u|D

Calculated Duty Cycle — Extended cyclic prefix in uplink x (Ts) x # of S + # of U
Example for calculated Duty Cycle for Uplink-Downlink Configuration 0:
Calculated Duty Cycle = 5120 x [1/(15000 x 2048)] x 2 + 6 ms = 63.33 %
Where

Ts = 1/(15000 x 2048) seconds
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LTE Band 41
Conducted Power Measured Results
LTE TDD Band 41 setup method (CMW-500).
- Physical Cell Setup Menu
- Sub-menu “TDD” and set “Uplink Downlink Configuration” to “0”

- Turn the cell on using “ON : OFF” Key

~~Duplex Mode

@-RF Settings
&-Downlink Power Levels
7-Uplink Power Control
5-Physical Cell Setup

DL Cell Bandwidth 20.0 MHz ~| #RE Wax: 100
UL Cell Bandwidth 200 MHz | |

~-Physical Cell ID 0

~Cyclic Prefix Extended v

- Sounding RS (SRS) W

123456789
stttisttt

_-—

<®

EI Connection
Fokal Revorting
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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
9.1.1 Reduced PCE Power — ANT 2 (Held to Ear)

GSM Conducted output powers (Burst-Average)

‘ Voice
Channel
‘ 1Tx Slot (dBm)
GSM 128 28.77
190 28.80
850
251 28.95
oy 512 25.38
661 25.38
1900
810 25.39

GSM Conducted output powers (Frame-Average)

Voice
Band Channel
‘ 1Tx Slot (dBm)

GSM 128 19.74
190 19.77

850
251 19.92
GSM 512 16.35
661 16.35

1900
810 16.36

Note:
1. When this device is at voice-call mode for held to ear at Ant. 2, GSM850/1900 only support Voice mode
cannot support GPRS/EDGE Data mode

Base Station Simulator EUT
RF Connector
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9.2 UMTS

9.2.1 Reduced PCE Power — ANT 2 (Held to Ear)

— 3GPP 34.121 WCDMA Band 5 [dBm]
Release UL 4132 UL 4183 UL 4233
Version SauEs DL 4357 DL 4408 DL 4458

99 WCDMA 12.2 kbps RMC 19.44 19.43 19.46

99 WCDMA 12.2 kbps AMR 19.45 19.42 19.47

5 Subtest 1 18.34 18.31 18.32

5 Subtest 2 18.35 18.29 18.32

HSDPA

5 Subtest 3 17.76 17.66 17.77

5 Subtest 4 17.77 17.66 17.78

6 Subtest 1 18.32 18.29 18.38

6 Subtest 2 16.27 16.25 16.35

6 HSUPA Subtest 3 17.21 17.19 17.28

6 Subtest 4 16.27 16.25 16.35

6 Subtest 5 18.31 18.28 18.38

WCDMA 5 Average Conducted output powers

3GPP 3GPP 34.121 WCDMA Band 2 [dBm]
Release UL 9262 UL 9400 UL 9538
Version S DL 9662 DL 9800 DL 9938

99 WCDMA 12.2 kbps RMC 19.64 19.41 19.53

99 WCDMA 12.2 kbps AMR 19.63 19.42 19.54

5 Subtest 1 18.61 18.47 18.60

5 Subtest 2 18.62 18.49 18.62

5 HSDPA Subtest 3 18.16 17.87 18.13

5 Subtest 4 18.16 17.89 18.15

6 Subtest 1 18.63 18.49 18.61

6 Subtest 2 16.62 16.40 16.64

6 HSUPA Subtest 3 17.06 16.99 17.08

6 Subtest 4 16.61 16.51 16.64

6 Subtest 5 18.61 18.48 18.60

WCDMA 2 Average Conducted output powers

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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9.3 LTE TDD Band 41

9.3.1 Maximum Conducted Power —Ant.2 (Held to ear)

MPR
Max. Average Power (dBm) Allowed MPR
. . . RB Per 3GPP
Bandwidth Modulation RB Size off
set 40265 40740 \ 41215 \
[dB]  [dB]
2557.5 MHz 2605 MHz ‘2652.5 MHz‘
1 0 23.04 22.94 22.76 0
1 12 23.18 23.21 23.39 0
1 24 23.18 23.00 23.02 0
QPSK 12 0 21.09 21.37 21.15 0-1 1
12 6 21.15 21.33 21.31 0-1 1
12 11 21.00 21.28 21.56 0-1 1
25 21.11 21.21 21.17 0-1 1
5 MHz
1 22.23 22.27 22.00 0-1 1
1 12 22.36 21.99 22.79 0-1 1
1 24 22.39 21.66 22.26 0-1 1
16QAM 12 0 20.12 20.28 20.14 0-2 2
12 6 20.24 20.45 20.32 0-2 2
12 1 20.10 20.33 20.21 0-2 2
25 0 19.97 20.30 20.54 0-2 2

Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size Oﬁfet 1550 Jo7a ‘ e ‘ EORSGEE
[dB]  [dB]
2560 MHz 2605 MHz | 2650 MHz
1 0 23.17 23.37 23.15 0 0
1 24 22.97 23.24 23.13 0 0
1 49 23.04 23.19 23.08 0 0
QPSK 25 0 21.16 21.41 21.35 0-1 1
25 12 21.18 21.42 21.32 0-1 1
25 24 21.21 21.35 21.21 0-1 1
10 MUz 50 21.21 21.43 21.31 0-1 1
1 21.97 21.73 21.84 0-1 1
1 24 22.10 22.00 21.83 0-1 1
1 49 22.13 22.28 21.59 0-1 1
16QAM 25 0 20.29 20.45 20.17 0-2 2
25 12 20.30 20.34 20.32 0-2 2
25 24 20.32 20.17 20.28 0-2 2
50 0 20.11 20.33 20.33 0-2 2
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Bandwidth Modulation

15 MHz

MPR
Max. Average Power (dBm) Allowed MPR
RBSize opice 40315 40740 | 41165 e
[dB]  [dB]
2562.5 MHz 2605 MHz |2647.5 MHz

1 0 23.01 23.38 23.59 0

1 36 23.32 23.45 23.17 0

1 74 23.11 23.35 23.18 0

QPSK 36 0 21.24 21.42 21.52 0-1 1

36 18 21.16 21.41 21.39 0-1 1

36 39 21.44 21.26 21.38 0-1 1

75 0 21.28 21.35 21.34 0-1 1

1 22.52 22.74 2212 0-1 1

1 36 22.78 22.55 21.73 0-1 1

1 74 23.15 22.34 21.76 0-1 1

16QAM 36 0 20.10 20.24 20.55 0-2 2

36 18 20.30 20.25 20.42 0-2 2

36 39 20.40 20.26 20.43 0-2 2

75 0 20.21 20.32 20.42 0-2 2

MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size ROSCEE
40340 40740 | 41140
[dB]  [dB]
2565 MHz 2605 MHz | 2645 MHz

1 0 22.96 23.02 23.01 0 0

1 49 23.75 23.38 23.78 0 0

1 99 23.41 23.21 23.46 0 0

QPSK 50 0 21.30 21.44 21.64 0-1 1

50 25 21.46 21.42 21.56 0-1 1

50 49 21.60 21.32 21.45 0-1 1

20 MHz 100 21.40 21.46 21.44 0-1 1

1 22.10 22.02 22.04 0-1 1

1 49 22.36 22.09 22.05 0-1 1

1 99 22.15 21.77 21.82 0-1 1

16QAM 50 0 20.42 20.39 20.38 0-2 2

50 25 20.53 20.34 20.44 0-2 2

50 49 20.69 20.20 20.31 0-2 2

100 0 20.44 20.49 20.42 0-2 2

Note;

The EUT enables maximum power reduction in accordance with 3GPP 36.101. The MPR settings are configured during

the manufacture process and are not configurable by the network, carrier, or end user.
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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 (ll:v'l‘f-lcl) Conductivity | Dielectric | Conductivity | Dielectric | % dev o
o (S/m) Constant, € o (S/m) Constant, €
820 0.891 41.443 0.899 41.578 -0.89% -0.32%
08/02/2016 2141 835H 835 0.907 41.160 0.900 41.500 0.78% | -0.82%
850 0.924 40.954 0.916 41.500 0.87% | -1.32%
1850 1.357 39.959 1.400 40.000 -3.07% | -0.10%
08/03/2016 19.8 1900H 1900 1.400 39.784 1.400 40.000 0.00% | -0.54%
1910 1.410 39.801 1.400 40.000 0.71% | -0.50%
2500 1.899 38.782 1.855 39.140 2.37% | -0.91%
08/02/2016 2141 2600H 2600 2.000 38.417 1.964 39.010 1.83% | -1.52%
2700 2.116 37.963 2.073 38.880 2.07% | -2.36%
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10.2 System Verification

Prior to assessment, the system is verified to the £ 10 % of the specifications at 835 MHz / 1 900 MHz / 2 600
MHz by using the system Verification kit. (Graphic Plots Attached)

System Verification Results

1 W Target 1w

Amb. Liquid Measured . . .. Limit
P SAR; NormalizedDeviation
Probe DIPOIe quuld Temp Temp (SPEAE) SAR1g [%]
(S/N) (S/N)
[°C] [Wikgd] [W/kg] [W/kg]

835 08/02/2016 3968 4d165 Head 21.3 21.1 9.06 0.932 9.32 +2.87 +10
1900 08/03/2016 3968 5d061 Head 20.1 19.8 38.6 3.79 37.9 -1.81 +10
2 600 08/02/2016 3968 1106 Head 21.3 21.1 55.1 5.38 53.8 -2.36 +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

F A D
R Up Limit| Power | Drift | Test Position Cn;ﬁ:na o “;’;
MHz ch. @) | @B) (@B) | S g
836.6 190 Voice 30.0 28.80 -0.16 Left Cheek Ant. 2 1:8.3 0.457 1.318 0.602
836.6 190 Voice 30.0 28.80 -0.03 Left Tilt Ant. 2 1:8.3 0.294 1.318 0.387
836.6 190 Voice 30.0 28.80 -0.02 Right Cheek | Ant.2 1:8.3 0.246 1.318 0.324
836.6 190 Voice 30.0 28.80 0.01 Right Tilt Ant. 2 1:8.3 0.196 1.318 0.258
ANSI/ IEEE C95.1 - 2005 — Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

GSM 1900 Head SAR

Tune-

Meas.

Power

F Al D
requency Up Limit| Power | Drift | Test Position Cn;i?na o “Ctl’;
19.

MHz ch. @) | @B) = (@B) | )
1.880.0 661 Voice 27.0 25.38 0.08 Left Cheek Ant.2 | 1:8.3 | 0.506 1.452 | 0.735
1880.0 661 Voice 27.0 25.38 -0.01 Left Tilt Ant. 2 1:8.3 0.495 1.452 0.719
1.880.0 661 Voice 27.0 25.38 | -0.18 Right Cheek | Ant.2 | 1:8.3 | 0.186 1.452 | 0.270
1880.0 661 Voice 27.0 25.38 -0.12 Right Tilt Ant. 2 1:8.3 0.233 1.452 0.338

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

Tune-

UMTS 850 Head SAR

Meas.

Power

Meas.
Duty

F A '
o Up Limit| Power | Drift | Test Position C”ii:”a Crele S;::;g?
MHz ch. @) | @B) (@B | 9 M Wik |
8366 | 4183 | RMC | 200 | 1943 | 004 | LeftCheek | Ant.2 | 14 | 0170 | 1.140 | 0.194
8366 | 4183 | RMC | 200 | 19.43 | 0.16 LeftTit | Ant.2 | 14 | 0.105 | 1.140 | 0.120
8366 | 4183 | RMC | 200 | 19.43 | 0.01 | RightCheek | Ant.2 | 11 | 0071 | 1.140 | 0.081
8366 | 4183 | RMC | 200 | 1943 | 009 | RightTit | Ant.2 | 11 | 0056 | 1.140 | 0.064
ANSI/ IEEE C95.1 - 2005 — Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
F-TP22-03 (Rev.00) 30 /90 HCT CO., LTD.




CT FCC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCTCO,LTD

UMTS 1900 Head SAR

Tune- | Meas. | Power Meas. .
Frequency . _ .. Antenna Duty Scaling
Up Limit| Power Drift Test Position )
Config. = Cycle Factor
MHz Ch. @) | @B) | ©B) | (Wikg) |
1880.0 9400 RMC 20.0 19.41 -0.16 Left Cheek Ant. 2 11 0.527 1.146 0.604 4
1880.0 9400 RMC 20.0 19.41 0.09 Left Tilt Ant. 2 11 0.447 1.146 0.512 -

1880.0 9400 RMC 20.0 19.41 -0.10 Right Cheek | Ant.2 1:1 0.243 1.146 0.278 -
1880.0 9400 RMC 20.0 19.41 -0.10 Right Tilt Ant. 2 1:1 0.211 1.146 0.242 -

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 Band 41 Head SAR

Frequency P Antenna MPR° RB RB  Duty "|Scaling Plot
ower| Drift SAR SAR
L TGSt e Config. Size offset Cycle Factor No.

MHz  Ch. | (MHz) \(dBm)| dBm) | (Wikg)| (Wikg)|

2645 | 41140 | QPSK | 20 | 23.8 |23.78 | -0.04 Left Cheek | Ant.2 | 0 1 49 |1:1.58|0.662 | 1.005 | 0.665 | 5
2645 | 41140 | QPSK | 20 | 22.8 |21.64 | 0.11 | Left Cheek | Ant. 2 1 50 0 |1:1.58|0.405| 1.306 | 0.529 | -
2645 | 41140 | QPSK | 20 | 23.8 |23.78|-0.17 | LeftTilt | Ant.2| 0 1 49 |1:1.58|0.381 | 1.005 | 0.383 | -
2645| 41140 | QPSK | 20 22.8 |21.64| 0.16 Left Tilt Ant. 2 1 50 0 [1:1.58]0.227 | 1.306 | 0.296 | -
2645 | 41140 | QPSK | 20 23.8 |23.78 | 0.18 |Right Cheek| Ant. 2 0 1 49 [1:1.58|0.292 | 1.005 | 0.293 | -
2645 | 41140 | QPSK | 20 22.8 |21.64 | -0.10 |Right Cheek| Ant. 2 1 50 0 [1:1.58]0.169 | 1.306 | 0.221 | -
2645 | 41140 | QPSK | 20 | 23.8 |23.78|-0.12 | RightTilt | Ant.2 | O 1 49 |1:1.58(0.198 | 1.005 |0.199 | -
2645 | 41140 | QPSK | 20 22.8 [21.64| 0.17 | RightTilt | Ant. 2 1 50 0 [1:1.58|0.098 | 1.306 | 0.128 | -
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 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.

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

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

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

6. Device was tested only Voice and VolIP call mode for held to ear at Ant 2(2nd Antenna)

7. Per FCC KDB 865664 D01v01r04, variability SAR tests were not performed since the measured SAR
results for all frequency bands were less than 0.8 W/kg. Please see Section 13 for variability analysis
information.

GSM/GPRS Test Notes:

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

2. When this device is at voice-call mode for held to ear at Ant. 2, GSM850/1900 only support Voice
mode cannot support GPRS/EDGE Data mode.

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 required test channels is 1/2 dB, instead of the middle channel, the highest output power
channel must be used.
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UMTS Notes:

1. The 12.2 kbps RMC mode is the primary mode per KDB 941225 D01v03r01.

2. 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.

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.

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

This device support VoLTE.

TDD LTE was tested using UL-DL configuration 0 with 6 UL subframes and 2S subframes using

extended cyclic prefix only and special subframe configuration 6. SAR tests were performed at

maximum output power and worst-case transmission duty factor in extended cyclic prefix. Per 3GPP

36.211 Sec. 4, the duty factor using extended cyclic prefix is 0.633(cf=1.58).

7. 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.

oo
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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 Band WWAN SAR 2.4 GHz WLAN SAR > 1-g SAR
condition (W/kg) (W/kg) (W/kg)
GSM 850 0.602 0.585 1.187
GSM 1900 0.735 0.585 1.320
Head SAR UMTS 850 0.194 0.585 0.779
UMTS 1900 0.604 0.585 1.189
LTE Band 41 0.665 0.585 1.250

Simultaneous Transmission Summation Scenario with 5 GHz WLAN

Exposure M 5 GHz WLAN SAR > 1-g SAR

" Configuration
condition (W/kg) ‘ (W/kg) (W/kg)

Left Cheek 0.602 0.803 1.405
Left Tilt 0.387 0.749 1.136

GSM 850
Right Cheek 0.324 0.977 1.301
Right Tilt 0.258 0.749 1.007
Left Cheek 0.735 0.803 1.538
Left Tilt 0.719 0.749 1.468

GSM 1900
Right Cheek 0.270 0.977 1.247
Right Tilt 0.338 0.749 1.087
Left Cheek 0.194 0.803 0.997
Left Tilt 0.120 0.749 0.869

Head SAR UMTS 850
Right Cheek 0.081 0.977 1.058
Right Tilt 0.064 0.749 0.813
Left Cheek 0.604 0.803 1.407
Left Tilt 0.512 0.749 1.261

UMTS 1900
Right Cheek 0.278 0.977 1.255
Right Tilt 0.242 0.749 0.991
Left Cheek 0.665 0.803 1.468
Left Tilt 0.383 0.749 1.132
LTE Band 41
Right Cheek 0.293 0.977 1.270
Right Tilt 0.199 0.749 0.948
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12.2 Simultaneous Transmission Conclusion

The above numerical summed SAR results for all the worst-case simultaneous transmission conditions were
below the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous transmission
cases will not exceed the SAR limit. And therefore no measured volumetric simultaneous SAR summation is
required per FCC KDB Publication 447498 D01v06 and IEEE 1528-2013.
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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.
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14. MEASUREMENT UNCERTAINTY

Uncertainty (700 MHz ~ 5000 MHz)

Tol ‘ Prob. Standard Uncertainty ‘

Error Description Div. Gi ‘ Verf

(£ %) ‘ dist. (£ %)

1. Measurement System
Probe Calibration 6.55 N 1 1 6.55 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 o
Linearity 4.70 R 1.73 1 2.71 ©
System Detection Limits 1.00 R 1.73 1 0.58 o
Readout Electronics 0.30 N 1.00 1 0.30 o
Response Time 0.8 R 1.73 1 0.46 oo
Integration Time 2.6 R 1.73 1 1.50 o
RF Ambient Conditions 3.00 R 1.73 1 1.73 o
Probe Positioner 0.40 R 1.73 1 0.23 ©
Probe Positioning 2.90 R 1.73 1 1.67 o
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 0
Power Drift 5.00 R 1.73 1 2.89 oo
3.Phantom and Setup
Phantom Uncertainty 4.00 R 1.73 1 2.31 ©
Liquid Conductivity(target) 5.00 R 1.73 | 0.64 1.85 o
Liquid Conductivity(meas.) 3.00 N 1 0.64 1.73 ©
Liquid Permitivity(target) 5.00 R 1.73 | 0.6 1.73 ©
Liquid Permitivity(meas.) 2.30 N 1 0.6 1.14 o
Combind Standard Uncertainty 10.99
Coverage Factor for 95 % k=2
Expanded STD Uncertainty 21.98
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15. SAR TEST EQUIPMENT
Manufacturer Type / Model

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

SPEAG SAM Phantom - N/A

HP SAR System Control PC - N/A N/A N/A
Staubli TX90 Xispeag F13/ 5R4XF1/A/01 | N/A N/A N/A
Staubli TX90 Xispeag F11/5K3RA1/A/01 N/A N/A N/A
Staubli CS8Cspeag-TX90 F13/ 5R4XF1/C/01 | N/A N/A N/A

Staubli CS8Cspeag-TX90 F11/5K3RA1/C/01 | N/A N/A N/A

Staubli Teach Pendant (Joystick) D21142603 N/A N/A N/A
Staubli Teach Pendant (Joystick) D21142605 N/A N/A N/A
SPEAG DAE4 869 10/07/2015 Annual 10/07/2016
SPEAG E-Field Probe EX3DV4 3968 05/31/2016 Annual 05/31/2017
SPEAG Dipole D835V2 4d165 11/24/2015 Annual 11/24/2016
SPEAG Dipole D1900V2 5d061 04/25/2016 Annual 04/25/2017
SPEAG Dipole D2600V2 1106 02/18/2016 Annual 02/18/2017
Agilent Power Meter N1991A MY45101406 10/03/2015 Annual 10/03/2016
Agilent Power Sensor 8481A 2702A72055 05/27/2016 Annual 05/27/2017
SPEAG DAKS 3.5 1038 05/31/2016 Annual 05/31/2017
HP Directional Bridge 86205A 05/18/2016 Annual 05/18/2017
Agilent Base Station E5515C GB44400269 02/05/2016 Annual 02/05/2017
HP Signal Generator N5182A MY47070230 05/13/2016 Annual 05/13/2017
Hewlett Packard 11636B/Power Divider 58698 02/27/2016 Annual 02/27/2017
TESTO 175-H1/Thermometer 40332651310 02/12/2016 Annual 02/12/2017
TESTO 175-H1/Thermometer 40331939309 02/12/2016 Annual 02/12/2017
EMPOWER RF Power amplifier 1011 10/20/2015 Annual 10/20/2016
Agilent Attenuator(3dB) 52744 10/20/2015 Annual 10/20/2016
Agilent Attenuator(20dB) 52664 10/20/2015 Annual 10/20/2016
HP Notebook(DAKS) - N/A N/A N/A

HP Dual Directional Coupler 16072 10/20/2015 Annual 10/20/2016
R&S %L?:?gﬁvsggci)o Communication | 45733 09/18/2015 Annual 09/18/2016

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.
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Attachment 1. — SAR Test Plots
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Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 211 ¢C
Ambient Temperature:  21.3 T

Test Date: 08/02/2016
Plot No.: 1

DUT: SM-C5000; Type: Bar

Communication System: UID 0, GSM 850 (0); Frequency: 836.6 MHz;Duty Cycle: 1:8.30042
Medium parameters used (interpolated): f = 836.6 MHz; 6 = 0.909 S/m; & = 41.139; p = 1000 kg/m?3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3968; ConvF(9.97, 9.97, 9.97); Calibrated: 2016-05-31;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

SM-C5000/GSM850 Head Left Touch 190ch/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.705 W/kg

SM-C5000/GSM850 Head Left Touch 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 16.82 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 1.00 W/kg

SAR(1 g) = 0.457 W/kg; SAR(10 g) = 0.239 W/kg
Maximum value of SAR (measured) = 0.716 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =0.705 W/kg = —-1.52 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 19.8 C
Ambient Temperature:  20.1 T

Test Date: 08/03/2016
Plot No.: 2

DUT: SM-C5000; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; o = 1.376 S/m; & = 39.88; p = 1000 kg/m?3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3968; ConvF(8.14, 8.14, 8.14); Calibrated: 2016-05-31;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (1);

SM-C5000/GSM1900 Head Left Touch 661ch/Area Scan (8x13x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.645 W/kg

SM-C5000/GSM1900 Head Left Touch 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 14.45 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 1.10 W/kg

SAR(1 g) = 0.506 W/kg; SAR(10 g) = 0.267 W/kg
Maximum value of SAR (measured) = 0.801 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB = 0.645 W/kg = —1.90 dBW/kg

F-TP22-03 (Rev.00) 44 /90 HCT CO., LTD.



CT FCC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCT CO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 211 ¢C
Ambient Temperature:  21.3 T

Test Date: 08/02/2016
Plot No.: 3

DUT: SM-C5000; Type: Bar

Communication System: UID 0, WCDMAS850 (0); Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.909 S/m; & = 41.139; p = 1000 kg/m?3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3968; ConvF(9.97, 9.97, 9.97); Calibrated: 2016-05-31;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

SM-C5000/WCDMA850 Head Left Touch 4183ch/Area Scan (8x13x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.212 W/kg

SM-C5000/WCDMA850 Head Left Touch 4183ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.418 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 0.374 W/kg

SAR(1 g) =0.170 W/kg; SAR(10 g) = 0.089 W/kg
Maximum value of SAR (measured) = 0.259 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0dB=0.212 W/kg = -6.74 dBW/kg
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCT COLLTD
Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 19.8 C
Ambient Temperature:  20.1 T

Test Date: 08/03/2016
Plot No.: 4

DUT: SM-C5000; Type: Bar

Communication System: UID 0, WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.376 S/m; & = 39.88; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3968; ConvF(8.14, 8.14, 8.14); Calibrated: 2016-05-31;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (1);

SM-C5000/WCDMA1900 Head Left touch 9400ch/Area Scan (8x13x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.798 W/kg

SM-C5000/WCDMA1900 Head Left touch 9400ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 15.55 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 1.64 W/kg

SAR(1 g) = 0.527 W/kg; SAR(10 g) = 0.171 W/kg
Maximum value of SAR (measured) = 0.708 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =0.798 W/kg = —0.98 dBW/kg
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCT CO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: Mobile Phone
Liquid Temperature: 211 ¢C
Ambient Temperature:  21.3 T

Test Date: 08/02/2016
Plot No.: 5

DUT: SM-C5000; Type: Bar

Communication System: UID 0, LTE Band 41 (0); Frequency: 2645 MHz;Duty Cycle: 1:1.58052
Medium parameters used (interpolated): f = 2645 MHz; o = 2.061 S/m; & = 38.22; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3968; ConvF(7.24, 7.24, 7.24); Calibrated: 2016-05-31;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

SM-C5000/LTE 41 Left touch QPSK 20MHz 1RB 49offset 41140/Area Scan (10x16x1): Measurement grid:
dx=12mm, dy=12mm

Maximum value of SAR (measured) = 0.918 W/kg

SM-C5000/LTE 41 Left touch QPSK 20MHz 1RB 49offset 41140/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 10.17 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 1.26 W/kg

SAR(1 g) = 0.662 W/kg; SAR(10 g) = 0.344 W/kg
Maximum value of SAR (measured) = 0.924 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =0.918 W/kg = -0.37 dBW/kg
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HHCT FCC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCTCOLLTD

Attachment 2. — Dipole Verification Plots
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCTCO,LTD

B Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 211 7T
Test Date: 08/02/2016

DUT: Dipole 835 MHz; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; o = 0.907 S/m; & = 41.16; p = 1000 kg/m?3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3968; ConvF(9.97, 9.97, 9.97); Calibrated: 2016-05-31;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

835MHz Head Verification/Area Scan (7x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.996 W/kg

835MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.21 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 1.39 W/kg

SAR(1 g) = 0.932 W/kg; SAR(10 g) = 0.612 W/kg

Maximum value of SAR (measured) = 1.00 W/kg

-4.67

-9.33

-14.00

-18.66

-23.33

0 dB = 0.996 W/kg = -0.02 dBW/kg
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCTCO,LTD

B Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 19.8 C

Test Date: 08/03/2016

DUT: Dipole 1900 MHz; Type: D1900V2

Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.4 S/m; & = 39.784; p = 1000 kg/m?3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3968; ConvF(8.14, 8.14, 8.14); Calibrated: 2016-05-31;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (1);

1900MHz Head Verification/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 4.00 W/kg

1900MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 53.59 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 7.70 W/kg

SAR(1 g) =3.79 W/kg; SAR(10 g) = 1.87 W/kg

Maximum value of SAR (measured) = 4.17 W/kg

-h.hi

-11.15

-16.73

-22.30

-27.88

0 dB =4.00 W/kg = 6.02 dBW/kg
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCTCO,LTD

B Verification Data (2 600 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.1 °C
Test Date: 08/02/2016

DUT: Dipole 2600 MHz; Type: D2600V2

Communication System: UID 0, CW (0); Frequency: 2600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; 0 = 2 S/m; & = 38.417; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3968; ConvF(7.24, 7.24, 7.24); Calibrated: 2016-05-31;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (1);

2600MHz Head Verification/Area Scan (7x7x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 7.22 W/kg

2600MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 60.83 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 11.2 W/kg

SAR(1 g) = 5.38 W/kg; SAR(10 g) = 2.47 W/kg

Maximum value of SAR (measured) = 8.24 W/kg

-5.70

-11.40

-17.10

-22.80

-28.50

0 dB =7.22 W/kg = 8.59 dBW/kg
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HHCT FCC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCTCOLLTD

Attachment 3. — Probe Calibration Data
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HCTCO,LLTD

FCC ID: ABLSMC5000

Report No.: HCT-A-1609-F003

Calibration Laboratory of

Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerfand

Accreditad by the Swiss Accreditalion Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muitiataral Agreement for the recognition of calibration cartificates

NI caley

Calbrston procedure(s)

Calbraton oste

This caliramon cenificats

Schweizerischer Kalibrierdienst
Saervice suisse d'étalonnage
Sarvizio svizzero & taratura
Swiss Calibration Service

Accraditation No.: SCS 0108

I Iraceatsity to

onal standards. which realize the physical units of measurements (SI).
The measurements and the uncanainties with confidénce probatslity are given an the followng pages and are part of the cedificate

Jucted i Ihe closad labarstory faciity. ervtronment temperatioe (22 4 3)°C and humidity < T0%.,

Calbrntion Equipment Used (MATE criical for calibration)

Thes cafibration carmtficate shall net be reproduced axcap! In full without wettten appronas of the laboratory,

Primary Standartis 4] Cal Date {Cendcata No ) Schedulked Caltwration

Pawer mptes NRP SN 104778 Q0-Apr-18 (No. 217-02288/2289) Apr-17

Pawer sensor NRP-Z91 SN 103288 O0-Apr-16 (No. 217-012288) Apr17

Pawee sensar NRP-Z91 SN- 103245 Off-Apr-18 (No. 217-02288) AgrA7

Refennce 20 8 All SN S5277 (20x%) 08-Apr-16 (No_ 247-42263) Apr-17

Ref Sh- 3013 31-Dec-15 (No. ES3.3013_Dec15) Dec-186

DAE4 SN 660 23-Dec-15 (No. DAEA-£60_Dects) Dec-16

Sscordary Stardard D Chack Date (in howse) Scheduled Check

Powee metar E44 198 SN GBAe1233874 Q6-Apr-18 (No. 217-02286X2284) in house check: Jun-18

Pawes sensor EA4124 SN MYA41468087 06-Apr-18 (No. 217-02285) in house check: Jun-16

Power sensar EA412A SN. 000110210 Q6-Apr-18 (No. 247-02284) in house check: Jun-16

RF generator HP 6480 SN US3642001700 04-Aug-84 (in house check Apr-13) In house check: Jun-16

Network Anaivyzer HP B753E SN US37390585 18-Oct01 (n housa check Oct-15) In house cheack: Oct 16
Name Function

Calibrated by aborato

Approved by.

Certilicate No. EX3-3968_May16

Page 10f 11
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCT CO,LTD
Calibration Laboratory of A, S Schweizerischer Kalibrierdienst
Schmid & Partner = G Senvice suisse ddtalonnage
Engineering AG £} ~ Servizio svizzero di taratura
Zoughaussirasse 43, 8004 Zurich, Switzerdand RN Nl S G e
ol " =,
Acoroaiied by the Swias Accreditation Servion (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Sarvice is one of the signatories to the EA
Multitateral Agreement for the recognition of callbration certificates
Glossary:
TSL tissue simulating liquid
NORMx.y.z sensitivity In free space
ConvF sensitivity in TSL / NORMx.y.z
DCcP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A BCD modulation dependent linearization parameters
Polarization ¢ o retation around probe axis
Paolarization 8 8 rotation around an axis that is in the plane normal to probe axis (3t measurement center),
e, § = 0 Is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1628-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremant
Techniques®, June 2013

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

o) IEC 62209-2, "Procedure to determine the Specific Abscrption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 8 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:
NORMx.y,z: Assessed for E-fisld polarization & = 0 (f < 900 MHz in TEM-cell, I > 1800 MHz: R22 wavogu-de)
NORMx.y,z are only intermediate values, Le., the uncertainties of NORMx,y,z does not affect the E>-field
uncertainty inside TSL (see below ConvF).

«  NORM(fjx.y.z = NORMx.y,z * frequency_response (see Frequency Response Chart), This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response s included
in the stated uncertainty of ConvF.

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

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

o Axyz Byz Cxyz Dxyz VRxy.z A B, C, D are numerical linearization parameters assessed based on
the data of power swaep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration 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 { > 800 MHz The same selups are used for assessment of the parameters applied for
houndary compensation {alpha, depth) of which typical uncertainly values are given. These parameters are
used in DASY4 software to Improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMy,y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency depandent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz,

« Sphencal isotropy (30 dewviation from isotropy): In a field of low gradients realized using a flat phantom
exposed by a patch antenna.

« Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No Wnlerance required,

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

Certificate No: EX3-3968_May16 Page 2 of 11
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCTCO,LTD

EX3DV4 - SN.3968

Probe EX3DV4

SN:3968

Manufactured:  September 30, 2013
Calibrated: May 31, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 systeml)

Certificate No: EX3-3968_May16 Page 3 of 11

F-TP22-03 (Rev.00) 55 /90
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HCT FCC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCT CO,LTD

EX3IDV4- SN:3068 May 31, 2016

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

Basic Calibration Parameters

Sensor X Sensor Y | Sensor 2 | Unc (k=2)
Noem (uVitVim)'y* 0.36 0.35 0,42 =101 %
_DCP (mV)*® 101.7 102.0 97.4 |
Modulation Calibration Parameters
uiD | Communication System Name A B c ) VR Une"
dB d8ypv | | dB mV (k=2}
0 | CW | X 00 | 00 1.0 0.00 | 1344 | 225%
Y 0.0 0.0 1.0 1315
Z| o0 0.0 1.0 146.5 =

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

* Thes uncanainties of Notm X.Y Z do not affect the £ field uncertainty inside TSL {see Pages 5 ard €)

" Numarical inearzation parameler. uncenainty nol reguired

" Uncartainty |5 detanmined using the mix. devialion ron inear responss =pphying raciangular datribution and Is expressed for the square of the
fiald value

Cartificats No: EX3-3568_May16 Page 4 of 11
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CT FGC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCT CO,LTD

EX3DV4- SN:3968 May 31, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative COnduclMty Depth ™ Unc
f(MHz) ¢ | Permittivity" (§im)* ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 52.3 0.76 13.17 13.17 1317 0.00 1.00 | £133%
300 45.3 0.87 12.10 12.10 12.10 0.09 110 | +133%
450 433 0.87 10.73 10.73 10.73 016 | 120 | +133%
750 41.9 0.89 10.27 10.27 10.27 0.51 I 080 | £120%
835 41.5 0.80 9.97 9.97 9.97 0.42 | 0.87 +12.0 %
200 41.5 0.97 9.62 9.62 9.62 025 | 120 | £120%
1480 40.5 1.20 855 B.55 8.55 0.34 0.80 +12.0 %
1750 401 1.37 845 | 845 8.45 0.33 080 | +120%
1800 40.0 1.40 814 | B4 8.14 0.31 0.80 £120%
1950 40.0 1.40 7.89 7.89 7.89 0.37 080 | +120%
2300 395 1.67 7.72 7.72 7.72 0.30 088 | £120%
2450 392 1.80 7.30 7.30 7.30 0.35 080 | 2120%
2600 39.0 1.96 7.24 7.24 7.24 0.37 0.80 | £120%
5250 35.8 a7 5.35 5.35 5.35 0.30 1.80 | £131%
5600 355 5.07 486 4.66 4.68 0.40 1.80 +13.1%
5750 354 5.22 4.78 4.78 4.78 0.40 1.80 | +13.1%

‘FrmmvﬂﬂymmmzdzlNMMymphsle&SYv‘4lndngba(qunZl el £ 5 restricted to + 50 Mz The
uncertarity s the RSS of the ConvF uncestartty at calibration frequency and the uncertanty for the ndicated frequency band. Frequency valdty
below 300 MHEZ is & 10, 25, 40, 50 and 70 MHz for ConmF assesaments at 30, 64, 128, 150 and 220 MHz respeciivedy, Above & Gz frequency
valdty can ba extended 10 ¢ 110 MHz

© At requencies below 3 Gz, the valdey of tissue parameters (c and a) can be relaxod t = 10% i guid pensation formula ts appied 1o
maasured SAR values. Al frequences above 3 GHZ, the valdily of fissue parametens (¢ Bnd o) & restrcted (o £ 5% Themmm;mmoﬂ&&ol
the CanvF uncertainty for ndicaled farget tssue parameters

“Mpln'Duulhaedmmneddmchu SPEAG that the jon due to tha b v atfact atter compensation is
ammmzmbrmmmm3wwmg2$hmmmuemmmmmmmmmw
diamater from 1he boundary,

Cortificate No: EX3-3968_May16 Pags 5of 11
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCT CO,LTD

EX30V4- SN:3968 May 31, 2616

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth * Unc

f(MHz)® | Permittivity" (S/m)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 61.9 0.80 12.46 12.46 12,46 0,00 100 | 2133%
300 58.2 0.82 11.57 11.57 11.57 0.08 1.11 £133%
450 56.7 094 11.24 11.24 11.24 0.10 1.20 £133%
750 55.5 0,95 5.65 9.65 9.65 0.40 082 | £120%
835 §5.2 097 9.66 9.66 9.86 0.49 080 | £12.0%
1750 53.4 1.49 B.16 8.16 8.16 0.34 080 | £120%
1900 53.3 1.52 7.89 7.89 7.89 0.40 080 | +120%
2450 52.7 1.95 7.31 7.31 7.31 0.41 080 | +120%
2800 625 2,16 1 7.1 7.1 034 | 080 | £120%
5250 489 5.38 4.37 4.37 4.37 0.50 190 | +131%
5600 48.5 577 378 3.78 3.78 0.55 180 | £131%
5750 483 5.94 392 3.92 3.92 0.60 190 | £131%

cqumwid(yaboveMOM&oi:looMlﬁmiynppimlntDASVNtmdhlshu(m!’mz).olnnllmedlo:GOMHL The
uncenainty is the RSS of the Cor uncertamty ot calbration freguency and the uncertainty for the indicated fraquancy band. Frequency vasdity
balow 300 MHz 5 £ 10, 25. 40, 50 and 70 MHz for ConvF assesaments nl 30, 64, 128, 150 and 220 N#{z respectively, Above 5 GHz frequency
vaiidity can be @danoad to + 110 MHz
' At requancies betow 3 Gz, the validity of tssue parameters (¢ and o) can be refaxed 10 = 0% I liquict compansation formda s appbed to
measured SAR values. At frequencies abova 3 GHz, tha validity of lissue parameters {n And o) i eaeiclad 1o = 5%. The uncertainty is the RSS of
mcwmﬁybawwmuawmm

e de during SPEAG warrants that the ramanng deviation cue 10 tha boundary offect after compensation s
Sways less Lhan = 1% for freguencies below 3 GHz snd bolow £ 2% for freguencies betanen 3-8 GHz at any datance larger than half the probe tip
dameder from the boundary

Centificate No: EX3-3968_May16 Page 6 of 11
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCT CO,LTD
EX30V4- SN:3968 May 31,2018
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: EX3-2968_May16 Page 7of 11
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCTCO,LTD

EX30DV4. SN:3068 May 31, 2016

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM

f=1800 MHz R22
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1500 MHz

Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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EX3DV4- SN 1968
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Uncertainty of Linearity Assessment: * 0.6% (k=2)

May 31, 2016

10

Certdicate No: EX3-3968_May16

Page 9 of 1

F-TP22-03 (Rev.00)

61 /90

HCT CO., LTD.



CT FCC ID: A3LSMC5000 Report No.: HCT-A-1609-F003

HCT CO,LTD

EX3DV4- SN:3968

May 31, 2016
Conversion Factor Assessment
f= 835 MHz WGLS RS (H_comfF) 1= 1900 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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EX3DV4- SN:3968 May 31, 2016

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

Other Probe Parameters

Sensor Arrangament Triangular
“Connector Angle (*) 634
Mechanical Surface Detection Mode enabled |
Optical Surface Detection Mode ~ disabled |
Probe Qverall Length 337 mm

[Probe Body Diameter 10mm
Tip Length 9 mm

"Tip Diameter 25mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibraton Point 1 mm

. Probe Tip to Sensor Z Calibration Point 1 mm

. Recommended Measurement Distance from Surface 1.4 mm

Cenificate No: EX3-3968_May16 Page 11 of 11
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Report No.: HCT-A-1609-F003

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 6004 Zurich, Switzeriand

Actredited by the Swiss Accredsation Sendce (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration certificates
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Cartificato No: D835V2-4d165_Nov15

Schweizerischer Kaslibrierdienst

c Sarvice sulsse d'éalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

[CALIBRATION CERTIFICATE

|
Cbject

Cadbration date:

Thar

Calbrabion procadur(s)

DB35V2 - SN: 4d165

QA CAL-05.v8

Calibration procedure for dipale validation kits above 700 MHz

November 24, 2015

Caltration Equipment used (MATE critical for caliteation)

This caiibration certificats documants the traceability 1 national standards, which reakze the physical units of measuraments {ST).
figs with confidence probabiity are given on the folowing pages and are part of the cortficate.

Al calibeations have been canducted In the ciosed laboratory tacility: emsronment temparaturs (22 + 3}°C and humidity < 70%

Primary Standards 1D # Cai Dats (Carificatn Na.) Schoduled Casbration

Powar meter EPM-4424 GRI7T4E0704 07-0c1-15 (No, 217-02222) Oct-18

Pawar sansor HP 84814 S37292783 07-Oct15 (No, 217-02222) Cct-18

Eowar sansor HP B481A | MY41092317 07-Oct-15 (No. 217-02223) Qct-16

faferance 20 dB Atteauator SN 068 (20k) 01-Apr-15 (Na. 217-02131) Mar-16

Type-N mismaich combirstion SN 547.2 /08327 01-Apr-15 (No. 217-02134) Mas-16

Reterenca Probe EX30VA SN: 7349 30-Dec-14 (No, EX3-7348_Dect4) Dec-15

DAE4 SN: 601 17-Aug-15 (No. DAES-601_Aug15) Aug-16

Secondary Stasndards 10w Cheex Date (in house) Scheduled Check

AF generatce AAS SMT-08 | 100072 15-40n-15 {In house chack Jun-15) In house chesk Jun-18

Netwark Analyzer HP 8753E | US37960585 S4206  18-Oct-01 (in houso check OC-15) in house check. Oct-18
Name Function Sigrature

Calibrated by: Michast Waber Labaratory Technician l w

Agproved by: Katja Pokovic Techoical Manager

e =

lssued” November 24, 2015

This calitration oerificate shall ot be reproduced axcept in ful withou! wiitten approval of the Iabonsiory

Certificate No; DE35V2-4d165_Nov15
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HCTCOLLTD
Calibration Laboratory of \\\\Q’:/_'//,, §  Schwsizerischer Kallorierdsenst
Schmid & Partner - £ c Service sulsse d'étalonnage
Engineerlng AG g . Servirio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland g3 /{’\\g\ > S swiss Calibration Service
Al
Accraditad by tha Swiss Accreditaticn Sarvica {SAS) Accroditation No.: SCS 0108

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

Glossary:

TSL fissue 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:
8) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: D835V2-4d165_Nov1s Page 20l 8
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 1.5 0,90 mho/m
Measured Head TSL parameters (220+02)C 426+8% 0.92 mho/m £ 8 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 eny’ (1 g) of Head TSL Condition
SAR measurad 250 mW Input power 2.29 Wikg
SAR for nomenal 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 1.49 Wikg
SAR for nominal Haad TSL parameters normalized to 1W 5.90 W/kg = 16,5 % (k=2)
Body TSL parameters
The following pararmeters and calculations were apphed
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mhao/m
Measured Body TSL parameters (220=02)°C 55626% 0.9 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 measuted 250 mW input power 2.40 Wikg
SAR lor nominal Body TSL paramelers normakzed to 1W 9,47 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measurad 250 mW Input power 1.58 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 6.25 W/kg + 16,5 % (k=2)
Cenilicate No: DB35V2-44165_Nov1s Page 3ol B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5210-472
Retum Loss -26.0dB

Antenna Parameters with Body TSL

Impedance, tranaformed to feed point 478Q-681Q
Retumn Loss -227dB

General Antenna Parameters and Design

| Electrical Delay (one direction) I 1.440 ns

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

The dipole is made of standard semengid coaxial cable. The center conductor of the feeding line s directly connected to the
second arm of the dipole, The antenna is therefore short-clroulted for OC-signals, On some of the dipotes, small end caps
are added o the dipole arms in order to improve matching when lcaded according 1o the position as explained in the
"Measurament Conditions® paragraph. The SAR data are not alfected by this change. The overall dipole length |s still
according to the Standard,

No excassive force must be appiied to the dipole arms, because thay might bend or the soldered connections near the
{eedpoint may be damaged.

Additional EUT Data

Manufaciured by SPEAG
Manulactured on December 28, 2012

Certificate No: D835V2-4d165_Nov15s Pagedot8
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DASYS5 Validation Report for Head TSL

Date: 24.11.2015
Test Laboratory: SPEAG, Zurnich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE35V2 - SN: 4d165

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

Medium parameters used: =835 MHz; 6 =092 S/m; & =426, p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.77, 9.77, 9.77); Calibrated: 30.12.2014;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601, Calibrated: 17.08.2015
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Serial: 1001

o DASYS5252.88(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 V/m; Power Drft = 0.02 dB

Peak SAR (extrapolated) = 3.40 W/kg

SAR(1 g) = 2.29 W/kg: SAR(10 g) = 1.49 W/kg

Maximum value of SAR (measured) = 3.03 Wikg

4.3

SLE

0dB=3.03 Wkg =481 dBW/kg

Canificate No: DB35V2-4d165_Nov15 Paga5olB
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL
Date: 24.11.2015

Test 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: f =835 MHz; 0= 0.99 S/m; & = 55.6; p = 1000 kg/m"
Phantom section: Flat Section
Measurement Standurd: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:

o Probe; EX3DV4 - SN7349; ConvF(9.72, 9,72, 9.72). Calibrated: 30.12.2014;

» Sensor-Surface! |.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sno01; Calibrated: 17.08.2015

o Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

o DASYS5252.8.8(1222), SEMCAD X 14.6,1((7331)

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

Reference Value = 61.95 Vim; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 3.54 Wikg

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

Maximum value of SAR (measured) = 3.17 Wikg

L6

41

-1

0dB =3,17 Wikg = 5.01 dBW/kg

Centificate No: DB35V2-40165_Nav15 Page 7of &
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Impedance Measurement Plot for Body TSL
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FCC ID: ABLSMC5000

Report No.: HCT-A-1609-F003

HCT CO,LTD
Calibration Laboratory of \‘\_/\'\1/' P, §  Schweizerischer Kalibrierdienst
Schmid & Partner %& G Service suisse détalonnage
Engineering AG Lz Servizio svizzero ¢l taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand o S swiss Catibration Service
LM M

Accredited by the Swiss Accradation Sarvice (BAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Muitilateral Agreoment for the recognition of calibration certificates

cient  HCT (Dymstec)

Accraditation No.: SCS 0108

Certificate No: D1900V2-5d061_Apri16

CALIBRATION CERTIFICATE
Object D1800V2 - SN: 5d061
Calibeation procedureds) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Calbration date: Aprﬂ 25, 2016

This calibration cerdificals dacumants the raceabilty to naliona! standards, which realize the physical unils of measuremants (51)

This calibration cediticata shall not be reproduced except In full without written aporoval of the laboralory.

The 1t 18 and the unces with cenlidence probabillly are ghven on the following pages and are par of the cerificate

All calbrations have bean contuctad n the closed y fachity: (22 + 3)°C and humidity « 70%

Calibeation Equipment used (METE critical for casbration)

Primary Standarcs 10 # Cal Date {Cectificate No.) Schaduled Calibraton

Pawer meoler NP SN: 104778 06-Ape-16 (No, 217-02288/02284) Apr-17

Power sensor NRP-Z51 | SN 103244 065-Ape-16 (No, 217-02288) Apr-17

Power sensce NRP-Z81 SN’ 103245 DS-Apr-16 (No. 217-02289) Apr-17

Aeferance 20 dB Altenusior SN: 5058 {20k) 05-Apr-16 (No. 217-02290) Apr-17

Type N mismatch combination SN 5047 2/ 06327 05-Apr-16 (No. 21702295) Ape-17

Referance Probe EX30V4 SN: 7348 §1-Dac-15 (No. EX3-7340_Dec15) Dec-18

DAE= SN 601 30-Dec-15 (No. DAE4-601_Dac15) Dec-16

Seconadary Siandards D # Check Date (in housej Scheduled Chack

Powar meter EPM-342A SN: GE37460704 07-Oct-15 (No, 217.02222) In housa check: Oct-16

Powar sensar HP 8481A SN: US37292783 07-Oct-15 (No, 217.02222) In howse check: Oct-16

Pawer sansor HP 8481A EN MY41092317 07-0ct-15 (No, 21702223) In houss cheok: Ool-16

RAF genarator A4S SMT.06 SN: 100972 156-Jun-15 {In house check Jun-15) In house check: Oct-18

Network Anatyzer HP 8753€ | BN UIS37390585 18-Oat-01 (in house chack Oct-15) in hause check: Oct-18
Narne Functicn Signatiure

Caibrated by: Michasl Waber Laboratory Technician /{“ !

Approved by: Kaljs Pokovic

e llB T

lesued: Apnil 26, 2016

Certificate No: D1800V2-54061_Apri6 Page 1 of 8
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HCT COLLTD
Calibration Laboratory of G Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse détalonnage
Engineering AG C'_senvirio svteaswo 1 tavaturn
Zaughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accredited by the Swiss Accreditation Servics (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muttilaters! Agreement for the recognition of calibration cartificates

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) 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) |EC 62208-2, "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:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the centificate. 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
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return 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,

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

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

Certificate No: D1200V2-5d061_~Apri6 Page20i8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center- TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 400+86% 1.37 mho/m + 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW input powar 3.53 Wikg
SAR tor nominal Head TSL paramesters normalized to 1W 38.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW Input power 5.01 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.2 W/kg = 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 mha/m
Measured Body TSL parameters (220+02)°C 529+6% 1.49 mho/m =6 %
Body TSL temperature change during test <05°C - —
SAR resuit with Body TSL
SAR averaged over 1 cm? (1 g} of Body TSL Condition
SAR measured 250 mW input power 9.82 Wikg
SAR for nominal Body TSL parameters normalized to 1W 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 5.20 Wkg
SAR for nominal Body TSL parameters normalized to 1W 20.9 Wikg = 16.5 % (k=2)
Cerntificate No: D1900V2-5d061_Apr16 Page 30ofB
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformead to feed point 5250+77iQ
Retum Loss -221dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 479Q+B5/Q
Heturn Loss -21.04dB

General Antenna Parameters and Design

I Elactrical Delay (one direction) l 1192 ne

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

The dipole is made of slandard semirigid coaxial cable, The center conductor of the feeding line is directly connected to the
sacond am of the dipole. The antenna i therefore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 10 improve matching when loaded according to the position as explained in the
"Measurament Condifions” paragraph. The SAR data are not alfected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipale arms, because they might band or the solderad connections near the

feedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manufactured on December 10, 2004
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DASYS Validation Report for Head TSL

Test Laboratory; SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54061

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

Medium parameters used: F= 1900 MHz; o = 1,37 S/m; & = 40; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Configuration;

Probe: EX3DV4 - SN7349; ConvF(8.2, 8.2, 8.2); Calibrated; 31.12.2015;

Sensor-Surface: | 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 30.12,2015
Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 1001

DASYS52 52.8.8(1258); SEMCAD X 14.6,10(7372)

Date: 25.04.2016

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 107.4 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 17.2 Wikg

SAR(1 g) = 9.53 W/kg; SAR(10 g) =5.01 W/kg
Maximum value of SAR (measured) = 14.5 Wikg

-3.80

-7.60

-11.40

-15.20

-19.00

0dB =145 W/kg=11.61 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 25.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d061

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

Medium parameters used: [ = 1900 MHz; 6 = 1.49 S/m; & =352.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03, 8.03); Calibrated: 31.12.2015;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

» DASYS252.8.8(1258), SEMCAD X 14.6.1(§7372)

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

Reference Value = 104.3 V/im; Power Drift = -0.03 dB

Peak SAR {extrapolated) = 17.3 Wikg

SAR(1 g) = 9.82 W/kg; SAR(10 g) =5.2 W/kg

Maximum value of SAR (measured) = 14.9 Wikg

-3.80
-1.60
-11.40

-15.20

-19.00

0dB =149 Wikg = 11.73 dBW/kg
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HCTCOLLTD
W,
Calibration Laboratory of {_@\‘\:yn,,’ G Schweizerischer Kalibrierdienst
Schm?d & i_’an.nar % c Service suisse d étalonnage
Englneenng AG o= Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland N S  Swiss Calibration Service

3
Drehh W

Accredited by the Swiss Accredistion Service (SAS)

Accraditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o tha EA

Multilateral Agr for the gnition of calibration certiticates
Cliont HCT (Dymstec) Certificate No: D2600V2-1106_Feb16
CALIBRATION CERTIFICATE
Object D2600V2 - SN: 1106
Calbration procedura(s) QA CAL-05.v8 v - 3
Calibration procedure for dipole validation kits above 700 MHz
Calbiration date: February 18, 2018
This caid an cartificate dc ts tha ity b0 natlonal standards, which raglize the physical units of measurements (31),

The measuraments and tha uncarainties with confidence probabiity sre given on the lolowing pages snd are pad of the cartificate
All calibrations have baen conducted in the closed laboratory faciity; environmaent lemperatize (22 = 3)°C and humidity < 70%
Calration Equipment used (MATE critical for calbraton)

Frenary Standards oy

Cal Date {Cenilicate No.) Schedulud Calibeation
Powar motar EPM-442A GH37480704 0700115 (No, 217-02222) Oct- 16
Powar sensor HP B4G1A usaraneel 07-0c1:15 (No, 217.02222) Oct-16
Powar sensor HF B481A My&1062317 07-Qct-15 (No, 217.02223) Qch 16
Rafarence 20 0B Attenuator SN: 5058 (20k) 01-Ape-15 (No, 217-02131) Mar-16
Type-N mismalch combination SN: 50M7.2 £ 06327 01-Ape-15 (No. 217-02134) Mar-16
Relarence Probe EX3DV4 SN: 7349 31-0ec-15 (No. EX3-7348_Dec15) Dac-16
DAE4 SN 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16
Secondary Standards D4 Check Daie (in housa) Scheduled Check
RF gensratar RAS SMT06 100972 15-Jun-15 (In house chack Jun-15) In house check: Jun-18
Network Analyzer HF B753E US37390585 54208 18-0ct-01 (in house check Ot 15) In house check: Oct-18
Nama Function
Calibeated by: Glavudio Laubilar Lavomtory Techmician

|

}‘ﬁamdw Katja Pokowe Tachnical Manager /ﬁ%%_

issuea February 16, 2018
This calbration cantificate shall not be reproduced axcept In full without witten approval of the laboratory.
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Calibration Laboratory of

=
-
-

r A, Schweizerischer Kallbriesdienst

Schmid & Partner AN S s.m.:. sulsse d'étalonnage

Engineering AG % C''_ Sarvtito wrtzsaro 1 sarstivn
Zoughaussirasse 43, 8004 Zurich, Switzeriand RN S Swiss Calibwation Service
Actradied by the Swess Accroditation Sarvice {SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Multitateral Ag foe the recognition of calibration certificatas
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

¢) 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 8 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:

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

Certificate No: D2600V2-1106_Feb16 Page20af 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYs V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MMz + 1 MHz
Head TSL parameters
The following parameters and cakulations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.86 mho/m
Measured Head TSL parameters (220+02)°C 38.126% 2.01 mhaim + 8 %
Head TSL temperature change during test <05°C e —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.0 Wikg
SAR for nominal Head TSL parameters normmalized to 1W 55.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.19 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Measured Body TSL parameters (220:02)“C 525+86% 218 mhao/m 2 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
SARA measured 250 mW input power 13.4 Wikg
SAR for nominal Body TSL parameters normalized to 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 594 Wikg
SAR for nominal Body TSL parameters normalized to 1W 23.7 Wikg = 16.5 % (k=2)
Certificate No: D2600V2-1106_Febi6 Page 30t 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 950-73 0

Helumn Loss -22,7d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 44840 -80 102

Retum Loss -215dB

General Antenna Parameters and Design

| Eectrical Delay (one direction) | 1.150 ns

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

The dipole is made of standard semingid coaxial cable. The center conducior of the feeding line is directly connacted 1o the
second arm of the dipoie. The antenna is therefore short-circulted for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order o iImprove matching when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this changs. The averall dipole length is still
according to the Standard,

No excessive force must be applied to the dipols arms. because they might bend or the soldered connections near the
leadpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on February 18, 2015

Centificate No: D2600V2-1106_Feb16 Page 4 of 8
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DASYS Validation Report for Head TSL

Date: 18.02.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz: Type: D2600V2; Serial: D2600V2 - SN: 1106

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: = 2600 MHz; o = 2.01 S/m; & =38.1; p = 1000 kg}nl"
Phantom section: Flat Section

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

DASYS52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(7.49, 7.49, 7.49), Calibrated: 31.12.2015,
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 30.12.2015
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

o DASYS2528.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 113.4 V/m; Power Drift = 0.04 dB

Peak SAR {extrupolated) = 294 W/kg

SAR(1 g) = 14 W/kg: SAR(10 g) = 6.19 W/kg

Maximum value of SAR (measured) = 23.1 W/kg

-4.89

o -9.77

-14.66

-19.54

-24.43

0dB =231 W/kg = 13.64 dBW/kg

Cartificats No: D2600V2-1106_Feb16 Page 5ol 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 18,02.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Sertal: D2600V2 - SN: 1106
Communication System: UID 0 - CW; Frequency: 26(0 MHz )
Medium parameters used: f= 2600 MHz; o = 2.18 S/m; & = 52.5; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.6, 7.6, 7.6); Calibrated: 31.12.2015;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12,2015
«  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

» DASYS5252.8.8(1258), SEMCAD X 14.6.1((7372)

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

Reference Value = 104.1 V/m; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 27.7 Wikg

SAR(1 g) = 13.4 W/kg; SAR(10 g) = 5.94 W/kg

Maximum value of SAR (measured) = 21.2 W/kg

dB
0

-4.62
-9.64
-14.46
-19.28

-24.10

0dB =212 W/kg = 13.26 dBW/kg

Centificate No: D2600V2-1106_Feb16 Page 7 ot 8
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Impedance Measurement Plot for Body TSL
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Attachment 5. —

SAR Tissue Characterization

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

Ingredients Frequency (MHz)
(% by weight) 1900 2450-2700
Tissue Type Head Head Head
Water 40.45 54.9 71.88
Salt (NaCl) 1.45 0.18 0.16
Sugar 57.0 0.0 0.0
HEC 1.0 0.0 0.0
Bactericide 0.1 0.0 0.0
Triton X-100 0.0 0.0 19.97
DGBE 0.0 44.92 7.99
Diethylene glycol hexyl ether
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

F-TP22-03 (Rev.00)
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Attachment 6. - SAR SYSTEM VALIDATION

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

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

Probe Dlelectrlc Parameters CW Validation Modulatlon Validation
Callijb(attion Dipole Date Measured Measured o .. | Probe Probe MOD. Duty o
o Permlttlwty Conductivity, yLlnearltylsotropy Type Factor

9 3968 |[EX3DV4|Head|835| 4d165 | 2016.06.13 413 PASS | PASS | PASS |GMSK|PASS
9 3968 [EX3DV4|Head |1900| 5d061 | 2016.06.13 40.2 1.42 PASS | PASS | PASS |GMSK|PASS| N/A
8 3968 |EX3DV4|Head[2600| 1106 | 2016.06.13 38.8 1.97 PASS | PASS | PASS | TDD |PASS| NA

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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