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1. Attestation of Test Result of Device Under Test

Test Laboratory

Company Name:

HCT Co., LTD

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

Address 17383, Rep. of Korea
Telephone +82 31 645 6300
Fax. +82 31 645 6401

Attestation of SAR test result

Trade Name: LG Electronics MobileComm USA, Inc.
FCC ID: ZNFH870V
Model: LG-H870DSV

Additional Model:

LGH870DSV, H870DSV, LG-H870V, LGH870V, H870V

EUT Type:

Portable device with Bluetooth and WLAN

Application Type:

Certification

The Highest Reported SAR (W/Kg)

Tx. Frequency

Reported 1g SAR (W/kQg)

(MHz) Head Body-Worn
802.11b 2412 ~ 2 462 DTS 0.54 <0.1
Bluetooth 2402 ~2480 DSS/DTS N/A <0.1
Date(s) of Tests: 02/15/2017 ~ 02/16/2017
4 /58 HCT CO.,LTD.
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2. Device Under Test Description
2.1 DUT specification

Device Wireless specification overview

Band & Mode Operating Mode Tx Frequency
2.4 GHz WLAN Data 2412 -2 462 MHz
Bluetooth Data 2402 — 2 480 MHz

Device Description

Overall (Length x Width): 148.96 mm x 71.98 mm

Device Dimension Overall diagonal dimension: 157.7 mm

Back Cover: Normal Battery cover

Standard (Li-ion Polymer Battery)
Battery Options

Battery Model Name: BL-T32
Hardware Version: Rev.B
Software Version : V08b

Serial Number

Device Serial Numbers
WLAN 2.4GHz/ Bluetooth 2XW8C

F-TP22-03 (Rev.00) 5 /58 HCT CO.,LTD.
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2.2 DUT Wireless mode

Wireless

Modulation Band Operating Mode Duty Cycle
802.11 b, 802.11 g, 802.11 n (HT20), 0
2.4 GHz WLAN Data 802.11 ac (VHT20) 99.87 %
Bluetooth Data 76.8 % (DH5)
Bluetooth LE 4.2 Data N/A

2.3 TEST METHODOLOGY and Procedures

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

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

- FCC KDB Publication 447498 D01 General SAR Guidance v06
- FCC KDB Publication 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

F-TP22-03 (Rev.00)

6 /58

HCT CO.,LTD.



Joy
ha FCC ID: ZNFH870V Report No: HCT-A-1702-F002-2

HCTCO.,,LTD.

2.4 Nominal and Maximum Output Power Specifications
This device operates using the following maximum output power specifications. SAR values were scaled to
the maximum allowed power to determine compliance per KDB publication 447498 D01v06.

2.4.1 Maximum WLAN/BT Power

Modulated Average (dBm)

Mode / Band
Maximum Nominal
1-2 15.0 14.0
IEE 802.11b 3-9 17.5 16.5
10-11 14.5 13.5
1-2 13.0 12.0
IEEE 802.11g 3-9 15.5 14.5
10-11 12.5 115
2.4 GHz

1-2 13.0 12.0

IEEE
802.11n(HT20) 3-9 15.5 14.5
10-11 12.5 11.5
1-2 13.0 12.0

IEEE
802.11ac(VHT20) 3-9 15.5 14.5
10-11 12.5 11.5

Modulated Average (dBm)

Mode / Band ]
Maximum Nominal
1Mbps(GFSK) 12.5 11.5
2Mbps(DPSK) 12.0 11.0
Bluetooth
3Mbps(8DPSK) 12.0 11.0
LE 8.0 7.0

F-TP22-03 (Rev.00) 7 /58 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
C95.1-1992 Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz to 300 GHz. 1992 by the Institute of Electrical and Electronics Engineers, Inc., ,
New York 10017. The measurement procedure described in IEEE/ANSI C95.3-1992 Recommended Practice
for the Measurement of Potentially Hazardous Electromagnetic Fields - RF and Microwave is used for
guidance in measuring SAR due to the RF radiation exposure from the Equipment Under Test (EUT). These
criteria for SAR evaluation are similar to those recommended by the National Council on Radiation Protection
and Measurements (NCRP) in Biological Effects and Exposure Criteria for Radio Frequency Electromagnetic
Fields,” NCRP Report No. 86 NCRP, 1986, Bethesda, MD 20814. SAR is a measure of the rate of energy
absorption due to exposure to an RF transmitting source. SAR values have been related to threshold levels
for potential biological hazards.

SAR Definition

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

sar = L
T oodt

dU)
dm

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

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

o

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) 8 /58 HCT CO.,LTD.
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4. DESCRIPTION OF TEST EQUIPMENT
4.1 SAR MEASUREMENT SETUP

These measurements are performed using the DASY4 & DASY5 automated dosimetric assessment system.
It is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland. It consists of high precision
robotics system (Staubli), robot controller, Pentium Il computer, near-field probe, probe alignment sensor,
and the generic twin phantom containing the brain equivalent material. The robot is a six-axis industrial robot
performing precise movements to position the probe to the location (points) of maximum electromagnetic field
(EMF) (see Figure.2).

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

YD N N N W N N N

~

9
BRRARERYR"

g
p

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

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

F-TP22-03 (Rev.00) 9 /58 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 1528-2013.

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

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

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

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

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

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

F-TP22-03 (Rev.00) 10 /58 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
Maximum distance from closest measurement point
. 0 po 5+1 mm 1,8-In(2)£0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 30°41° 90°41°

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: Axzeom, 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) <5mm 4-5 GHz: <3 mm
5-6 GHz: <2 mm
Maximum zoom scan Azzoom(1): between 15t 3-4 GHz: <3 mm
Spatial resolution two Points closest to <4mm 4-5 GHz: <2.5 mm
normal to phantom surface graded| Phantom surface 5-6 GHz: <2 mm
grid
AzZzo0m(n>1): between
. <1.5-A n-1
subsequent Points <13 2za (i)
3-4 GHz: >28 mm
Minimum zoom scan volume | X, Y, z >30 mm 4-5 GHz: >25 mm

5-6 GHz: >22 mm

for details.

Note: 4 is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard IEEE P1528-2011

* 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.

Figure 6-1
Close-up side view of ERP

6.2 HEAD POSITION

Two imaginary lines on the handset were established: the vertical centerline and the horizontal line. The
device under test was placed in a normal operating position with the acoustic output located along the
“vertical centerline” on the front of the device aligned to the “ear reference point’(see Figure 6-3). The
acoustic output was than located at the same level as the center of the ear reference point. The device under
test was positioned so that the “vertical centerline” was bisecting the front surface of the handset at its top and
bottom edges, positioning the “ear reference point” on the outer surface of the both the left and right head
phantoms on the ear reference point.

Figure 6-2
Front, back and side views of SAM Twin Phantom

vertical vertical
center line center line

horizental
line
harizontal / : \
line A 3 acoustic
A output
acoustic " TR

output

bottom of handnet.
/ handset

Figure 6-3. Handset vertical and horizontal reference lines

F-TP22-03 (Rev.00) 12 /58 HCT CO.,LTD.
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6.3 Body-Worn Accessory Configurations

Body-Worn operating configurations are tested with the belt-dips and holsters
attached to the device and positioned against a flat phantom in a normal use
configuration (see Figure 6-4). Per FCC KDB Publication 648474 D04v01r03
Body-Worn accessory exposure is typically related to voice mode operations when !
handsets are carried in body-Worn accessories. The body-Worn accessory &
procedures in FCC KDB Publication 447498 DO01v06 should be used to test for - \)
body-Worn accessory SAR compliance, without a headset connected to it. When the £
reported SAR for a body- Worn accessory, measured without a headset connected to
the handset, is > 1.2 W/kg, the highest reported SAR configuration for that wireless
mode and frequency band should be repeated for that body- Worn accessory with a
headset attached to the handset.

s
s“a
£

.\

Figure 6-4
Sample Body-Worn Diagram

Accessories for Body-Worn operation configurations are divided into two categories: those that do not contain
metallic components and those that do contain metallic components. When multiple accessories that do not
contain metallic components are supplied with the device, the device is tested with only the accessory that
dictates the closest spacing to the body. Then multiple accessories that contain metallic components are
tested with the device with each accessory. If multiple accessories share an identical metallic component (i.e.
the same metallic belt-dip used with different holsters with no other metallic components) only the accessory
that dictates the closest spacing to the body is tested.

Body-Worn accessories may not always be supplied or available as options for some devices intended to be
authorized for body-Worn use. In this case, a test configuration with a separation distance between the back
of the device and the flat phantom is used. Test position spacing was documented.

Transmitters that are designed to operate in front of a person's face, as in push-to-talk configurations, are
tested for SAR compliance with the front of the device positioned to face the flat phantom in head fluid. For
devices that are carried next to the body such as a shoulder, waist or chest-Worn transmitters. SAR
compliance is tested with the accessories, including headsets and microphones, attached to the device and
positioned against a flat phantom in a normal use configuration.

F-TP22-03 (Rev.00) 13 /58 HCT CO.,LTD.
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7. ANSI/ IEEE C95.1 - 1992 RF EXPOSURE LIMITS

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

Table 8.1 Safety Limits for Partial Body Exposure
NOTES:

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

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

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

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no
knowledge or control of their exposure. The general population/uncontrolled exposure limits are applicable to
situations in which the general public may be exposed or in which persons who are exposed as a
consequence of their employment may not be mad fully aware of the potential for exposure or cannot exercise
control over their exposure. Members of the general public would come under this category when exposure is
not employment-related; for example, in the case of a wireless transmitter that exposes persons in its vicinity.

Controlled Environments are defined as locations where there is exposure that may be incurred by persons
who are aware of the potential for exposure, (i.e.as a result of employment or occupation). In general,
occupational/controlled exposure limits are applicable to situations in which persons are exposed as a
consequence of their employment, who have been made fully aware of the potential for exposure and can
exercise control over their exposure. This exposure category is also applicable when the exposure is of a
transient nature due to incidental passage through a location where the exposure levels may be higher than
the general population/uncontrolled limits, but the exposed person is fully aware of the potential for exposure
and can exercise control over his or her exposure by leaving the area or by some other appropriate means.

F-TP22-03 (Rev.00) 14 /58 HCT CO.,LTD.
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8. FCC SAR GENERAL MEASUREMENT PROCEDURES

8.1 Measured and Reported SAR

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

8.2 SAR Testing with 802.11 Transmitters

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

8.2.1 General Device Setup

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

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

8.2.2 Initial Test Position Procedure

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

F-TP22-03 (Rev.00) 15 /58 HCT CO.,LTD.
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8.2.3 2.4 GHz SAR test Requirements

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

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

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

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

8.2.4 OFDM Transmission Mode and SAR Test Channel Selection

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

8.2.5 Initial Test Configuration Procedure

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

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

8.2.6 Subsequent Test Configuration Procedures

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

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

9.1 WiFi

IEEE 802.11 Average RF Power

IEEE 802.11 (2.4 GHz)
Conducted Power

Channel
[dBm]

2412 1 14.49

2422 3 16.64
802.11b 2437 6 16.89

2452 9 16.75

2462 11 14.11

2412 1 12.80

2422 3 15.08
802.11g 2437 6 15.16

2452 9 15.21

2462 11 12.30

2412 1 12.49

2422 3 14.81
802.11n

2437 14.83

(HT20)

2452 9 14.91

2462 11 11.74

2412 1 12.47

2422 14.78
802.11ac

2437 6 14.79

(HT20)
2452 14.81
2462 11 11.71

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

Test Configuration

EUT

Coax Cable

Spectrum Analyzer

F-TP22-03 (Rev.00)
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9.2 Bluetooth

Averaged-Conducted Power

Bluetooth Power

Channel
[dBm]

0 9.48

DH5 39 10.83
78 8.15

0 8.39

2-DH5 39 9.98
78 6.89

0 8.40

3-DH5 39 9.99
78 6.90

Duty Cycle considerations

Per October 2016 TCB Workshop Notes:
When call box and Bluetooth protocol are used for BT SAR measurement, time-domain plot is required to
identify duty factor for supporting the test setup and result

Bluetooth duty cycle was measured using Bluetooth tester equipment (CBT / R&S) with Bluetooth protocol.
DH5 mode is the highest duty cycle and conducted power, SAR test were performed at DH5 mode

Time Domain Plot: DH5
Duty Cycle = (2.880ms/3.750ms)*100 = 76.8% Duty factor = 1/Duty Cycle = 1.3

Whg Type Perpvn)

Cormer 2. 441020000 GH7 g & Corper 2. 441020000 GM2
s &N § Mz FVEW 50 MH2 " { EVEW £0 M2
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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.

Date of
Tests

02/15/2017

Tissue
Type

2450H

Table for Head Tissue Verification

F Measured | Measured Target Target

eraq' Conductivity| Dielectric Conductivity| Dielectric % dev o

(MH2) o (S/m) |Constant,e o (S/m) |Constant, &

2400 1.723 39.063 1.756 39.290 -1.88% | -0.58%
2450 1.776 38.922 1.800 39.200 -1.33% -0.71%
2500 1.830 38.825 1.855 39.140 -1.35% | -0.80%

Table for Body Tissue Verification

. Measured @ Measured Target Target
Date of Tissue o . . . . .
Conductivity Dielectric Conductivity| Dielectric
Tests Type
o (S/m) Constant,e o (S/m) |Constant, &
2400 1.875 52.765 1.902 52.770 -1.42% -0.01%
02/16/2017 2450B 2450 1.933 52.620 1.950 52.700 -0.87% -0.15%
2500 1.997 52.476 2.021 52.640 -1.19% -0.31%
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10.2 System Verification
Prior to assessment, the system is verified to the + 10 % of the specifications at 2 450 MHz by using the
system Verification kit. (Graphic Plots Attached)

System Verification Results

1w

A 1w .
: Amb. Liguid | Target Measured : . Limit
Probe Dipole Liquid Temp. Temp. SARug SAR1g Normalized Deviation (%]
(SIN)  (SIN) (SPEAG) SAR1gq
[°C] [’C]  [Wikg] _ [Wikg] [Wikg] [%] [%]
2 450 | 02/15/2017 | 3903 965 Head 19.2 19.0 50.6 4.87 48.7 -3.75 | £10
2 450 | 02/16/2017 | 3903 Body | 19.4 19.2 49.2 5.07 50.7 +3.05 | +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 SAR Measurement Results

DTS Head SAR

Band

Data
Rate

Tune- | Meas.

Frequency o L

Mode width
(MHz) (Mbps)| (dBm)

Power

MHz Ch.

Power
Drift
(dBm) | (dB)

\VCEER
SAR

Area Scan
Peak SAR
(Wikg) | (Wikg)

Scaling
Factor

(Duty)

Scaling

u
Test Position y
Cycl Factor

Scaled
SAR
| (Wikg)

Plot

6 |802.11b| 22 17.5 | 16.89 ’ Left Cheek
2437 6 802.11b | 22 1 17.5 16.89 ’ Left Tilt
2437 6 802.11b | 22 1 17.5 16.89 | -0.14 |Right Cheek [99.87 0.697 0.472 | 1.151 1.001 0.544 1
2437 6 802.11b | 22 1 17.5 16.89 | 0.16 Right Tilt  [99.87 0.286 0.177 | 1.151 1.001 0.204 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

DTS Body-Worn SAR

Band
width

Tune- | Meas.

Up Limit | Power

Frequency Mod
ode

Data
Rate

Power
Dri

__MHz __ Ch. (MH2z) | (Mbps) (dBm) | (dBm) (dB)
1

. Area Scan
Test Duty Distance
Peak SAR

Position Cycle —
(mm) | (Wikg) |

Scaling
Factor

Meas. Scali
SAR caling

Scaled
Plot
SAR
o.

wka) 2" outy) | wikg) |

2437 6 |802.11b| 22 17.5 16.89 | -0.18 | Rear | 99.87 10 0.0602 | 0.042 | 1.151 | 1.001 | 0.048 2
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

Bluetoo
Tune- Power
Up Limit| Power Drift
(dBm) | (@Bm) = (dB) |

Frequency Meas.
Mode

MHz Ch.

th Body-Worn SAR

Test
Position

Scaling
Factor

(Duty)

Duty Distance | Meas. SAR

Cycle

Scaling

Factor
(W/kg)

(mm) ‘

Scaled _
SAR ' ©

(W/kg)

2441 39 |Bluetooth DH5| 12.5 10.83 -0.10 | Rear 76.8 10 0.00892 1.469 1.302 0.017 | 3
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg
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 DO1vO06.

6. Device was tested using a fixed spacing for body-worn accessory testing. A separation distance of 10
mm was considered because the manufacturer has determined that there will be body-worn
accessories available in the marketplace for users to support this separation distance.

7. Per FCC KDB 648474 D04v01r03, SAR was evaluated without a headset connected to the device.
Since the standalone reported SAR was < 1.2 W/kg, no additional SAR evaluation using a headset
cable were required.

8. 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.

WLAN Notes:

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

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

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

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

Bluetooth Notes:
1. Per October 2016 TCB Workshop Notes:
When call box and Bluetooth protocol are used for BT SAR measurement, time-domain plot is
required to identify duty factor for supporting the test setup and result
Bluetooth duty cycle was measured using Bluetooth tester equipment (CBT / R&S) with Bluetooth
protocol. DH5 mode is the highest duty cycle and conducted power. SAR test were performed at
DH5 mode
DH5 mode, Duty Cycle = (2.880ms/3.750ms)*100 = 76.8%
Duty cycle factor: 100/76.8 = 1.3
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12. SAR Measurement Variability and Uncertainty

In accordance with KDB procedure 865664 DO01v01r04 SAR measurement 100 MHz to 6 GHz, SAR
additional measurements are repeated after the completion of all measurements requiring the same head or
body tissue-equivalent medium in a frequency band. The test device should be returned to ambient conditions
(normal room temperature) with the battery fully charged before it is re-mounted on the device holder for the
repeated measurement(s) to minimize any unexpected variations in the repeated results.

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

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

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

3) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and first
repeated measurements is > 1.20 or when the original or repeated measurement is = 1.45 W/kg for 1g SAR or
= 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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13. MEASUREMENT UNCERTAINTY

Error Standard
Description Div. Gi Uncertainty Veff
(£ %)

1. Measurement System
Probe Calibration 6.55 N 1 1 6.55 ©
Axial Isotropy 4.70 R 1.73 | 0.70 1.90 o
Hemispherical Isotropy 9.60 R 1.73 ] 0.70 3.88 8]
Boundary Effects 2.00 R 1.73 1 1.15 8]
Linearity 4.70 R 1.73 2.71 o
System Detection Limits 0.25 R 1.73 1 0.14 00
Readout Electronics 0.30 N 1.00 1 0.30 ©
Response Time 0.80 R 1.73 1 0.46 00
Integration Time 2.60 R 1.73 1 1.50 o
RF Ambient Noise 3.00 R 1.73 1 1.73 o
RF Ambient Reflections 3.00 R 1.73 1 1.73 ©
Probe Positioner 0.80 R 1.73 1 0.46 ©
Probe Positioning 6.70 R 1.73 1 3.87 o
Max SAR Eval 4.00 R 1.73 1 2.31 o0

2.Test Sample Related
Device Positioning 2.11 N 1.00 1 2.11 9
Device Holder 3.60 N 1.00 1 3.60 5
Power Drift 5.00 R 1.73 1 2.89 o
Power Scaling 0.00 R 1.73 1 0.00 S8

3.Phantom and Setup
Phantom Uncertainty 6.60 R 1.73 1 3.82 ©
Liquid Conductivity(target) 5.00 R 1.73 | 0.64 1.85 ©
Liquid Permitivity(target) 5.00 R 1.73 | 0.60 1.73 S

CoLr:?:IlLJJchtivity(meas.) 3.80 N 1 0.78 296 °
Liquid Permitivity(meas.) 2.60 N 1 0.23 0.60 5

cOLrlm?jlljlcdtivity(temp.) 1.70 R |1.73]0.78 0.77 o
Liquid Permitivity(temp.) 2.70 R 1.73 | 0.23 0.36 oo
Combind Standard Uncertainty 12.49
Coverage Factor for 95 % k=2
Expanded STD Uncertainty 24.98
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14. SAR TEST EQUIPMENT

Manufacturer Type / Model ‘ Calib. Date Calib.Interval Calib.Due
SPEAG SAM Phantom - N/A N/A N/A
SPEAG Triple Modular Phantom - N/A N/A N/A
HP SAR System Control PC - N/A N/A N/A
Staubli TX90 Xlspeag F13/5R4XF1/A/01 | N/A N/A N/A
Staubli CS8Cspeag-TX90 F13/5R4XF1/C/01 | N/A N/A N/A
Staubli Teach Pendant (Joystick) | D21142605 N/A N/A N/A
SPEAG DAE4 869 09/27/2016 Annual 09/27/2017
SPEAG E-Field Probe EX3DV4 3903 09/28/2016 Annual 09/28/2017
SPEAG Dipole D2450V2 965 04/19/2016 Annual 04/19/2017
IAgilent Power Meter N1911A MY45101406 09/28/2016 Annual 09/28/2017
HP 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 02/02/2017 Annual 02/08/2018
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 02/10/2017 Annual 02/10/2018
TESTO 175-H1/Thermometer 40331939309 02/10/2017 Annual 02/10/2018
EMPOWER RF Power amplifier 1011 10/17/2016 Annual 10/17/2017
Agilent Attenuator(3dB) 52744 10/16/2016 Annual 10/16/2017
Agilent Attenuator(20dB) 52664 10/16/2016 Annual 10/16/2017
HP Dielectric Probe Kit 85070C| 00721521 N/A N/A N/A
HP Dual Directional Coupler 16072 10/16/2016 Annual 10/16/2017
Wideband Radio
R&S 8&“\7\%%0&“0” Tester 101519 09/07/2016 Annual 09/07/2017
Anritsu Radio Communication 6200628628 07/05/2016 Annual 07/05/2017
Analyzer/ MT8820C
Anritsu iﬁgiszgs%"}ggifggm 6200576565 07/05/2016 Annual 07/05/2017
Rohde & Schwarz | CBT / Bluetooth Tester 100272 02/28/2016 Annual 02/28/2017

NOTE:

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

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the ANSI/
IEEE C95.1 1992.

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: Portable device with Bluetooth and WLAN
Liquid Temperature: 190 C
Ambient Temperature: 19.2 C
Test Date: 02/15/2017
Plot No.: 1

DUT: LG-H870DSV; Type: Bar

Communication System: UID 0, 2450MHz FCC (0); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; o = 1.763 S/m; & = 38.962; p = 1000 kg/m?
Phantom section: Right Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.54, 7.54, 7.54); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

802.11b Right touch 1Mbps 6ch/Area Scan (9x15x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.607 W/kg

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

Reference Value = 10.21 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 1.45 W/kg

SAR(1 g) =0.472 W/kg; SAR(10 g) =0.171 W/kg
Maximum value of SAR (measured) = 0.920 W/kg

-10.00
-20.00
-30.00

-40.00

-h0.00

0 dB = 0.607 W/kg = —-2.17 dBW/kg
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HCTCO.,LTD.

Test Laboratory: HCT CO., LTD

EUT Type: Portable device with Bluetooth and WLAN
Liquid Temperature: 192 C

Ambient Temperature: 194 C

Test Date: 02/16/2017

Plot No.: 2

DUT: LG-H870DSV; Type: Bar

Communication System: UID 0, 2450MHz FCC (0); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; o = 1.916 S/m; & = 52.661; p = 1000 kg/m?
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.69, 7.69, 7.69); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

802.11b Body Rear 1Mbps 6ch/Area Scan (9x15x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.0478 W/kg

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

Reference Value = 4.287 VV/m; Power Drift =-0.18 dB

Peak SAR (extrapolated) = 0.0780 W/kg

SAR(1 g) = 0.042 W/kg; SAR(10 g) = 0.022 W/kg
Maximum value of SAR (measured) = 0.0599 W/kg

-h.00
-10.00
-15.00

-20.00

-2h.00

0 dB = 0.0599 W/kg = -12.23 dBW/kg
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HCTCO.,LTD.
Test Laboratory: HCT CO., LTD
EUT Type: Portable device with Bluetooth and WLAN
Liquid Temperature: 192 C
Ambient Temperature: 194 C
Test Date: 02/16/2017
Plot No.: 3

DUT: LG-H870DSV; Type: Bar

Communication System: UID 0, Bluetooth (0); Frequency: 2441 MHz;Duty Cycle: 1:1.3
Medium parameters used (interpolated): f = 2441 MHz; o = 1.922 S/m; & = 52.648; p = 1000 kg/m?
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.69, 7.69, 7.69); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

Bluetooth Body Rear DH5 39ch/Area Scan (9x16x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.0133 W/kg

Bluetooth Body Rear DH5 39ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 1.174 VV/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 0.0200 W/kg

SAR(1 g) =0.00892 W/kg; SAR(10 g) = 0.00431 W/kg
Maximum value of SAR (measured) = 0.0137 W/kg

-h.00
-10.00
-15.00

-20.00

-2h.00

0 dB =0.0137 W/kg = -18.63 dBW/kg
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B Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 19.0 °C

Test Date: 02/15/2017

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2

Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.776 S/m; & = 38.922; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.54, 7.54, 7.54); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (1);

2 450 MHz Head Verification/Area Scan (8x8x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 7.00 W/kg

2 450 MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 63.93 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 10.4 W/kg

SAR(1 g) = 4.87 W/kg; SAR(10 g) = 2.22 W/kg
Maximum value of SAR (measured) = 7.60 W/kg

-6.30
-12.59
-18.89

-2b.18

-31.48

0 dB =7.00 W/kg = 8.45 dBW/kg
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B \erification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 19.2 °C

Test Date: 02/16/2017

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2

Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; 0 = 1.933 S/m; & = 52.62; p = 1000 kg/m?
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.69, 7.69, 7.69); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

2 450 MHz Body Verification/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 5.65 W/kg

2 450 MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 54.09 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 10.0 W/kg

SAR(1 g) =5.07 W/kg; SAR(10 g) = 2.44 W/kg
Maximum value of SAR (measured) = 6.81 W/kg

-7.03
-14.06
-21.09

-28.12

-35.1%

0 dB = 5.65 W/kg = 7.52 dBW/kg
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Attachment 3. — Probe Calibration Data
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FCC ID: ZNFH870V

Report No: HCT-A-1702-F002-2

HCTCO,LTD.
Calibration Laboratory of Schweizorischer Kallbrierdienst
Schmid & Partner S i o e
Engineering AG Sarvizio svizzero di taratura
Zoughaussirasse 43, 8004 Zurich, Switcerland S Swiss Calibration Service

Acoredied by the Swiss Accredtation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multliaterat Agroement for the recognition of callbration certificates

Calibration date:

The 1% snd the

Calbraton Equipment used (MBTE critical for calibration)

Accreditation No.: SCS 0108

This catbeation camficats documants the troceabiity to naliceal standeeds, which reahize the physical units of messwremonts (S1)
wiih confideacs probabiity are givan an tha following pages and are part of the certificarte.

All caibrations have been conducted In thi closed dorsiony faclity, snvrorment tnmperatrs (22 £ 3)°C and humidity < 70%.

Prinary Standar 4] Cal Date (Cartificate No | Scheduled Calibration
Power meter NRP SN: 14778 05-Apr-16 {No, 217-022882289) Ape-1T
Fowar sanscr NRP.291 SN 105244 08-Apr-16 [No. 217-02288) Ape-17
Powar sansor NRP-Z81 Sh- 103245 06-Apr-16 (No. 217-02289) Ape-17
Rat 20 dB A SN: S5277 (20%) O5-Apr-16 (No. 217-02233) Agr-17
Probe ESIDNV2 SN- 3013 31-Dec-15 (No. ES3-3013_Dec15) Dec-16

| DAE4 SN: 662 23-Doc-14 (No. DAE4-660_DectS) Dec-18
Secondary Stancands 1D Check Date (in house) Scheduld Check
Power mater E44108 SN: GBA1293674 05-Agr-18 tin house check Jun-15) In house chack: Jun-18
Pawar sensor E4412A SN MY41456087 05-Apr-18 {in houne chedk Jun-18) In houss chack: Jun-18
Fower sansor E44124 SN- 000110210 08-Apr-18 (in house check Jun-16) In house check: Jun-18
AF ge HP B64KHC SN US3642001700 _04-Aug-98 (in house check Jun-16} In house chack: Jun-18
Neawoek Analyzee HP 87538 SN US37360565 18-0¢ct-01 (in house chack Oct-15) In hovse check: Oct-16

Funtcdion Signature
Approved by:

Ths callbestion catificate shall not be reproduced except in full withoul weillen spgmovad of (he laberatory.

Certificate No: EX3-3903_Sepi6
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HCTCO,,LTD.

Calibration Laboratory of S, . —

Schmid & Partner is Q/ - CSZ Servite sulsse détalorinage
Engineering AG e g Servizio svizzero di aratura

Zeughausstrasse 43, 0004 Zurich, Switzerfand % %ﬁ\“\‘,\? Swiss Calibration Service

Accreditod by the Swiss Accrediation Service (SAS) Accraditation No.: SCS 0108

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

Multilateral Agreement for the recognition of calibration cortificstes

Glossary:

TSL tissue simulating Bquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

pCcpP diode compression point

CF crest facior (1/duty_cycle) of the RF signal

A B.C,D modulation dependent linearzation parameters

Polarzation ¢ o rotation around probe axis

Polarization 4 4 rotation around an axis that is in the plane normal to probe axis (at measurement center),

re., B =0is normal to probe axis
Connector Angle information used in DASY systam to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)

d)

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

IEC 62209-1, "Procedure to measure the Specific Absorplion Rate (SAR) for hand-held devices used in close
preximity 1o the ear (fraquency range of 300 MHz to 3 GHz)*, February 2005

|IEC 62200-2, "Procedure to determine the Specific Absorption Rate (SAR) for wreless communication davices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

KDB 865654, "SAR Measurament Requirements for 100 MHz to 6§ GHZ®

Methods Applied and Interpretation of Parameters:

NORMz,y.2: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell, { > 1800 MHz: R22 wavegulde]
NORMx,y,z are only intermediate values, |.2., the uncartainties of NORMx,y.z does not affect the E”field
uncertainty inside TSL (see below ConvF).

NORM(f)x,y.z = NORMx.y.z * frequency_response (see Frequency Response Chart). This linearization is
implementad in DASY4 software versions iater than 4.2, The uncertainty of the frequency response is included
In the stated uncertainty of CanvF.

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

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

Ax,y,z. Bx,y.z: Cx,y,z: Dx.y.z; VRx.y,z: A. B, C, D ate numerical linearzation parameters assessed based on
the data of power sweep far specific modulation signal. The parameters do not depend on frequency nor
medza, VR is the maximum calibration range axpressed in RMS voltage across the diode.

ConvF and Boundsry Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > B00 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parametlers are
used in DASY4 software fo improve probe accuracy close 1o the boundary. The sensitivity in TSL cofresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which aliows extending the validity from £ 50 MHz to £ 100
MHz.

Spherical isotropy (30 devialion from isotropy): n a field of low gradients realized using a fiat phantom
exposed by a palch antenna.

Sensor Offser. The sensor offset cormresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

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

Cerificate No: EX3-3903_Sep16 Pape 2of 11
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EX30V4 - SN:3503 September 28, 2016
Manufactured:  September 4, 2012
Calibrated: September 28, 2016
Calibrated for DASY/EASY Systems
(Note: non-compatible with DASY2 system!)
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EX3DVA- SN:3903 Saplembear 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Basic Calibration Parameters

| Sensor X Sensor Y Sensor Z Unc (k=2) |
Norm (uV/(Vim)*)" 032 0.38 0.53 *10.1%
[ DCP (mVv)" | 102.5 106.2 103.1

Modulation Calibration Parameters

uiD c System Namea A B c V) VR Une'
4B | dBVV | d8 mv k=2)
0 cw X | o0 0.0 10 | 000 [ 1740 | 235%
Y 0.0 0.0 1.0 184 8
Z 0.0 0.0 1.0 194 4

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

* The uncertainties of Noem X.Y,Z do not atfect ihe E*fieid uncaetainty Inside TEL (see Pages % and 6)
" Numerical Enaanzation parameler; uncerainty not required

* Unoenainty is dotermined using the max: de from linoar resp applymg rectangulor distibuton sad 18 sxpeessed fof the square of the
taxi value
Coriificate No: EX3-3903_Sepi6 Page 4 of 11
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EX3DV4- SN:2803 September 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHz) © p.m' co'(wsletw ConvF X | ConvFY | ConvFZ | Alpha® m“ (t::;)
150 523 0.76 13.42 13.42 13.42 0.00 1.00 | £133%
300 45.3 0.87 12.68 12.68 12.68 0.10 110 | £133%
450 435 0.87 11.00 11.00 11.00 0.20 125 | $133%
750 419 0.82 11.35 11.35 11.35 0.33 114 | 2120%
835 415 0.90 10.72 10.72 10.72 0.51 080 | £120%
900 415 0.97 10.30 10.30 10.30 0.35 1.01 +120%
1450 40.5 1.20 8.76 8.76 8,76 0.39 080 | £120%
1750 40.1 1.37 8.75 875 B.75 0.28 085 | +120%
1900 40.0 1.40 841 841 B.41 0.28 084 | +120%
1850 40.0 1.40 822 822 822 0.32 080 | £120%
2300 395 1.67 8.01 ]: 8.01 8.01 0.32 080 | £120% |
2450 39.2 1.80 7.54 7,54 7.54 031 0.84 £12.0%
2600 39.0 1.96 7.42 7.42 7.42 0.31 086 | £120%
5250 354 471 5.51 5.51 5.51 0,35 180 | #1311 %
5600 35.5 5.07 478 478 478 0.45 1.80 | £13.1%
5750 354 522 5.04 5.04 5.04 0.45 1.80 | £131%

© Froquoncy valldity above 300 MMz of 4 100 MHz only apoles for DASY w4 and highet (see Page 2). alss i i restricted to = 50 MHz The
uncertainty &5 the ASS af the ConvF uncertainty ot caltration fre y and the inty for the ingicaled frequancy band. Fraquency valoty
below 300 Mz is £ 10, 25, 40, 50and7oumbvcmmauao 64, 128, 150“220“‘!%?' Abavo 5 GHz froguancy
vumycmaemmmzﬂowm

' A1 trequencies bolow 3 Gz, tha valdity of tissue parameters (¢ and o) can ba rekaed 10 + 10% If hquic comp fion & in is appied 10
messured SAR values. A requences above 3 GHz. the valldity of 1ssue paramaeters |:.n::$o]umdeozsxmmmymhen35d
tha Conv uncatanty for indicated target tssoe paramaters.

“ AlphaDapth are cetamined during calibration. SPEAG warrants that the remaining deviabon dus 1o the boundury sffect aftee compensation is
atways less than £ 1% for frequencies below 3 GHz and below + 2% for frequencies batween 3-6 GH2 & any distance larger than hat the probe Bp
dametar kom the bountdary,

Certificate No: EX3-3903_Sap16 Page Sof 11
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FCC ID: ZNFH870V

Report No: HCT-A-1702-F002-2

EXIDV4- SN:23803

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Body Tissue Simulating Media

September 28, 2016

Rolative CmductMty Depth© Une

F(MHZ) S | Pormittivity" (sfm)" ConvF X_| ConvF Y f ConvFZ | Alpha® |  (mm) (k=2)
150 61.9 0.80 13.33 13.33 ‘ 13.33 0.00 1.00 +£133%
300 58.2 0.92 12.07 12.07 12.07 0.08 1.10 £133%
450 56.7 094 11.85 11.85 11.85 0.10 1.20 +133%
750 55.5 0.96 10.50 10.50 10.50 0.29 113 £120%
835 85.2 0.87 10.42 10.42 10.42 0.55 0.80 £ 12.0%
1750 53.4 148 B.37 B.37 8.37 0.35 0.91 £12.0%
1900 53.3 1.52 8.10 8.10 8.10 0.37 0,80 $120%
2450 52.7 1.95 7.69 7.69 7.69 0.33 0.85 +120%
2600 525 2.16 745 745 ‘ TAS 0.33 0.90 £120%
5250 48.9 5.36 463 463 463 0.50 1.90 +13.1%
5600 48.5 577 3.85 3.85 3,85 0.60 1.80 +131%
5750 483 5.94 413 413 413 0.60 1.80 131 %

" Frequency valdty above 300 MHz of + 100 MHz cnly applies for DASY v4.4 and higher (ses Page 2), elss it s restficted 1o = 50 M4z The
uncedanty is tha RSS of the ConvF uncartainty at calibeaticn frequency and the uncantainty Yor the indicased Fequency band. Frequency validity
Delow 300 MHz 1s £ 10, 2640, 50 and 70 Mitz for ConyF assassments a1 30, 64 128 150 and 220 MHz mspectvely. Above § GHz froquency

valdity can be extendad %o & 110 MHz

" Al requencies bakow 3 GHz. the valldity of tssue parameters {c and ) can be relsxed to = 10% If guid compensaton fonmula is applied to
measured SAR values. Al frequencies above 3 GH2. the validiy of tissue parameters (c and o) & resiricted o & 5% The uncananty & he RSS of
the ConviF uncerainty for indicatad targal Ussue parametars.

% Aipha'Depth are detammined dunng caltirason. SPEAG warrants thal the remaining teniation ¢us 10 tha boundary effect after

Blways less than + 1% for frequencies below 3 GHz and below £ Z&Ianmsm%Gaxatonymh:gummnmmpob.up
diamater from the Soundary.

Centificate No: EX3-3203_Sep16
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EX3DV4-- SN:3803 Seplamber 28, 2016
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)
Certfficate No, EX3-3803_Sep18 Page 7 of 11
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EX3DV4- SN:3903 Saptember 28, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
1
. . . . " L] "
Tot X Y b 4 Tot X Y F4
0 ‘}:
g‘ )
E‘ 004 —tmpig- 5 or bt g/ 2 3 ogun--g-B-3 o8 T S eoes =33 :f
[’
A5 101 0 =55 )
l:,:’,iT»—: &( ’!‘_(J 'v:T'du-_- 2500 Wiz
Uncertainty of Axial isotropy Assessment: £ 0.5% (k=2)
Cerificate No- EX3-3903_Saep16 Pape 6 of 11
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FCC ID: ZNFH870V

Report No: HCT-A-1702-F002-2

EX30V4- SN:3903

Input Signal [uV

Dynamic Range f(SARcad)

(TEM cell , fyvw= 1900 MHz)
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Cartificate No; EX3-3803 _Sep16

SAR [mW/cm3]
-
nct compansatoed

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

compensatec

Page 9of 11
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HCTCO.,LTD.
EX3DV4- SN:3803 Saptember 28. 2016
Conversion Factor Assessment
f= 835 MHzWGLS R9 (H_conv) = 1900 MHz WGLS R22 {H_comvF)
i - i
z !
i, B
3 i™
l"ﬂ ' ‘,J:" b Y -IJ » . nv 3 \H “-A;-'z:"l _)V 4 »n i -- i -
--:v_ad -.é"'n ﬂ&- wanuoel
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
-0 -08 -06 -04 02 00 02 04 08 048 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Cartificate No; EX3-3803_Sep16 Page 10 of 11
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HCTCO,,LTD.

EX3DV4- SN:3903 September 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (*) | 333 |
‘Mechanical Surface Detection Mode enablad
“Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Dismater 1 T 10mm |
Tip Length T omm |
“Tip Diameter 25mm
—W—Sa—mf;ﬁ%mﬁm Point fmm |
[ Probe Tip to Sensar Y Calibration Point T mm
v Probe Tip to Sensor Z Calibration Point 1 mm
| Recommaended Measursment Distance from Surface T4mm |
Certificate No: EX3-3903_Sep16 Page 110l 11
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughaussirasss 43, B004 Zurich, Switzerland

Accrodited by the Swiss Accreddation Senice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration certificates

Schweizerischer Kalibrierdienst

Secvizio svizzero di taratura

S
c Service suisse d'étalonnage
S Swiss Calibration Service

Accreditstion No: SCS 0108

cient  HCT (Dymstec) Certificate No: D2450V2-965_Apr16
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 965

Calibration procedurals)

Calivratan date.

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

April 19, 2016

Caftirntion Equipment used (METE entical for calibration)

This calibraficn certficate doocuments tha raceability 1o natonal standards, which rualize the physicsf units of measurements (SI).
The measuraments and the uncsnainties with confidence probabiity are givan on tha folkwing pages and are part of the camificite.

A calitvations have baen condudiod in the closed labormiory faciiity: enviconment temperature {22 + 3y°C and humidity < 70%,

Network Anatyzer HP 8753E

Caibrated by:

Approved by:

S US37380585

Name
Michaal Weber

18-0¢1-01 (n house check Oct-15)

Function
Laboratory Technician

Tecnnical Managsr

Primary Standards D& Cal Dats (Certiticate No.) Scheduled Calration
Pawar meler NAP SN: 104778 06-Apr-16 (No. 217-02288/02289) Apr 7

Powaer sensor NRP-Z81 SN: 103244 06-Apr-18 (No. 217-02288) Apra7

Powar sensor NRP-281 SN- 103245 DG-Apr16 (Na. 217-02208) AprAT

Hedaranca 20 dB Attenuator SN 5053 (20K) 05-Ape-16 (Na. 217-02282) Apri7

Type-N mismatch combination SN: 5047.2 7/ 06327 05-Apr16 (No, 217-02295) Ape T

Reteranca Proba EX30V4 SN 7349 31-Dac-15 (No. EX3-7M8_Dec15) Dec-16

DAE4 SN: 601 30-Dec-15 (No. DAE4401_Deci5) Dec-16

Secondary Standards D # Check Date (i heuss) Scheduled Chack
Powar meter EPM-242A SN: GH3T4B0704 07-0c115 (No. 217-02222) In house check: Oat-16
Power sensar HP 8481A SN: US37292783 07-0ct-15 (No, 217-02222) In houss check: Oct-18
Power sarsar HP 84814 SN MYA1082317 0701415 (Na. 217-02223) In house check: Oct- 18
AF genarator H&S SMT-08 SN 100872 15-Jun-15 (in house chock Jun-15) In house check: Oct-18

In house check: Oct-16

Sgnature

Hlkbes—
AR~

Issued: Apri 20, 2018

This calibeation ceniticate ahal not be reproduced except 0 full without written appeoval of the laboratary,

Cartificate No: D2450V2-265_Apr16
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Calibration Laboratory of
Schmid & Partner
Engineering AG

S Schweizerischer Kalibrierdienst
c Service sutsso d'étalonnage
s Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzertand Swiss Calibration Service
Accredited by 1he Swiss Accreditation Seevice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag t for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x.,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

¢) 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 68 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:

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

» 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 unceriainty required.

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

* SAR measured: SAR measured at the stated antenna input power.

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

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

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

Canrtificata No: D2450V2-965_Aprié Page 20f8
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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 Phantomn
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The tollowing parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL paramelers 220°C 382 1.80 mha/m
Measured Head TSL parameters (220=02)°C 400286 % 1.83 mho/m =6 %
Head TSL temperature change during test <05'C - —
SAR result with Head TSL
SAR averaged over 1 cm® (1 @) of Head TSL Condition
SAR measured 250 mW input power 12.7 Wikg
SAHA for nominal Head TSL parameters normalized 1o TW 50.6 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 589 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 23.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Tempersture Permittivity Conductivity
Nominail Body TSL. parameters 220"C 527 1.95 mho/m
Measured Body TSL parameters (220+0.2)°C 527x6% 1.98 mho/m =6 %
Body TSL temperature change during test <05"C - e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.4 Wikg
SAR for nominal Body TSL parameters normalized o 1W 49.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 578 Wikg
SAR for nominal Body TSL parameters nommalized to 1W 23.0 Wikg = 16.5 % (k=2)

Certificate No: D2450V2-865_Apri6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transformed to feed point 54610+ 38)Q

Heturn Loss -248dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 510045910

Return Loss -24.5dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.162 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected to the
second arm of the dipole, The antanna is therefore short-circuited for DC-signals. On some of the dipotes, small end caps
are added 10 the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions* paragraph, The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manutactured by SPEAG
Manufactured on November 19, 2014
Cenificate No: D2450V2-865_Apr1é Page 4 0f B
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DASYS5 Validation Report for Head TSL

Date: 19.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 965

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

Medium parameters used: = 2450 MHz; o = 1.83 S/m; & = 40; p = 1000 kg/m’®
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.76, 7.76, 7.76). 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: QDOOOPSOAA; Serial: 1001

« DASYS252.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 112.4 V/im; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 25.6 W/kg

SAR(I g) = 12.7 W/kg; SAR(10 g) = 5.89 W/kg

Maximum value of SAR (measured) = 20.7 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =207 Wikg = 13.16 dBW/kg

Cerificate No: D2450V2-965_Apri6 PageSofé
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 965

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

Medium parameters used: = 2450 MHz; o = 1.98 S/m; &,=52.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated; 31.12.2015;
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0OAA; Serial: 1002

« DASYS5252.8.8(1258); SEMCAD X 14.6.10(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 = 104.7 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 24.7 Wikg

SAR(I g) = 12.4 W/kg: SAR(10 g) = 5.78 W/kg

Muximum value of SAR (measured) = 20.0 W/kg

dB

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =20.0 Wikg = 13.01 dBW/kg

Cenificate No: D2450V2-965_Apri6 Page 7ol 8
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Impedance Measurement

Plot for Body TSL
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Attachment 5. —= SAR Tissue Characterization

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

Ingredients Frequency (MHz)
(% by weight) 2450-2 700
Tissue Type Head Body
Water 71.88 73.2
Salt (NaCl) 0.16 0.1
Sugar 0.0 0.0
HEC 0.0 0.0
Bactericide 0.0 0.0
Triton X-100 19.97 0.0
DGBE 7.99 26.7
Diethylene glycol hexyl ether -
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose

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

Triton X-100(ultra pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether

Composition of the Tissue Equivalent Matter
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Attachment 6. — SAR SYSTEM VALIDATION

Per FCC KCB 865664 DO02v01r02, 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 1528-2013 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 Ccw Valldatlon Modulatlon Validation
Ca:ial?)ﬁttion Dipole Date Measured Measured Sensitivit Probe | Probe | MOD. | Duty
Permltthlty Conductivity Linearity| Isotropy | Type | Factor
5 3903 |EX3DV4 |Head | 2450 10.10. 2016 39.4 PASS | PASS | PASS |OFDM PASS
5 3903 |EX3DV4 | Body | 2450 | 965 | 10.11. 2016 52.5 1.97 PASS | PASS | PASS |OFDM| N/A | PASS

SAR System Validation Summary 1g

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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