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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: Franklin Technology Inc.
FCC ID: XHG-U772S
Model: u772

EUT Type: LTE/CDMA USB Dongle
Application Type: Certification

The Highest Reported SAR

Band

Tx. Frequency

Reported 1g SAR (W/kQg)

(MHz) Body SAR
BC10 817.90 ~ 823.10 MHz 1.10
CDMAB835 824.70 ~ 848.31 MHz 1.10
PCS CDMA 1 851.25 ~ 1 908.75 MHz 1.16
LTE 25 1850.7 ~ 1 914.3 MHz 1.17
Date(s) of Tests: 07/06/2016 ~ 07/08/2016

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

Device Wireless specification overview

Band & Mode ' Operating Mode ~ Tx Frequency
BC10 Data 817.90 ~ 823.10 MHz
CDMAB835 Data 824.70 — 848.31 MHz
PCS CDMA Data 1851.25 -1 908.75 MHz
LTE 25 Data 1850.7 ~1914.3 MHz
Device Dimension Overall (Length x Width) : 35 mm x 83.8 mm
Key Feature(s) This is a USB Dongle. Therefore, there is no voice transmission.

F-TP22-03 (Rev.00) 5 /90 HCT CO., LTD
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2.2 LTE information

ltem. Description

Frequency Range:

Band 25:

1850.7 MHz ~ 1 914.3 MHz

Channel Bandwidths

Band 25:

1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz

Channel Number s& Frequencies(MHz):

1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
ch. (';Ari'cl) ch. (';;E‘l) ch. (';;Ecl) ch. (EE‘;) ch. (';E(i) ch. Freq. (MH2)
26047 | 1850.7 | 26055 | 18515 | 26055 | 18515 | 26090 | 1855 | 26115 | 1857.5 | 26140 1860
26365 | 18825 | 26365 | 1882.5 | 26365 | 1882.5 | 26365 | 18825 | 26365 |18825| 26365 18825
26683 | 1914.3 | 26675 | 19135 | 26675 | 1913.5 | 26640 | 1910 | 26615 | 1907.5 | 26590 1905

UE Category

UE Category 3

Power Class

UE Power Class 3

LTE voice/data requirements

Data Only

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

These device doses not support downlink and uplink Carrier Aggregation.

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

The tests documented in this report were performed in accordance with IEEE Standard 1528-2013 & IEEE

1528-2005 and the following published KDB procedures.

- FCC KDB Publication 941225 D01 3G SAR Procedures v03r01
- FCC KDB Publication 941225 D05 SAR for LTE Devices v02r05

- FCC KDB Publication 941225 D06 Hot Spot SAR v02r01
- FCC KDB Publication 447498 D01 General SAR Guidance v06
- FCC KDB Publication 447498 D02 SAR Procedures for Dongle Xmtr v02r01

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

2.4 Nominal and Maximum Output Power Specifications

This device operates using the following maximum output power specifications. SAR values were scaled to

the maximum allowed power to determine compliance per KDB publication 447498 DO1v06.

Mode / Band Modulated Average (dBm)

Maximum 24.5

BC10
Nominal 24.0
Maximum 24.0

CDMA
Nominal 23.5
Maximum 21.0

PCS
Nominal 20.5
Maximum 21.2
LTE Band 25

Nominal 20.7

F-TP22-03 (Rev.00) 7 /90
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2.5 SAR Test Exclusions Applied

Licensed Transmitter(s)

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.

F-TP22-03 (Rev.00) 8 /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
C95.1-1992 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—d(dU)— d (dU)
- dm o dt pdv

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

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

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

F-TP22-03 (Rev.00) 9 /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 & 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.

CTTTTTT NS

[0 J—1.

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) 10 /90 HCT CO., LTD
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4.2 SAM Phantom

SAR PHANTOMS

Name Twin SAM
T The shell corresponds to the specifications of
Appearance the Specific Anthropomorphic Mannequin
(SAM) phantom defined in IEEE 1528 and IEC
| 62209-1. It enables the dosimetric evaluation of
N left and right hand Phone usage as well as
Material Vinyl ester, Fiberglass reinforced (VE-GF) body-mounted usage at the ﬂf’ﬂ phantom re_glo_n.
— A cover prevents evaporation of the liquid.
S Conl;:aqal:ilgility Compatible with all DGBE Type liquid Reference markings on the phantom allow the
complete setup of all predefined phantom
A" |Shell Thickness 2+0.2 mm (6+0.2 mm at ear point) positions and measurement grids by teaching
M Length : 1000 mm three points with the robot.
Dimensions Width : 500 mm
Height : adjustable feet
I Filling Volume Approx. 25 liters
Name MFP — Triple Modular Phantom
Appearance Triplg Modular Phaptom consis:ts of three
identical modules which can be installed and
removed separately without emptying the liquid.
M It includes three reference points for phantom
- - - . installation. Covers prevent evaporation of the
Mgter_lal Vinyl ester, Fiberglass reinforced (VE-GF) liquid. Phantom material is resistant to
p Conl;;aqal:ilgility Compatible with all DGBE Type liquid DGBE-based tissue simulating liquids.
Shell Thickness 2£0.2 mm Applicable for system performance check from
Length : 292 mm 700 MHz — 6 GHz as well as dosimetric
Dimensions Width : 178 mm evaluations of body-worn devices.
Height : 178 mm
Useable area : 280 x 175 mm
- Approx. 8.1 liters
Filling Volume (filing height 155 mm)

F-TP22-03 (Rev.00) 11 /90 HCT CO., LTD
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4.3 Device Holder for Transmitters

Device Holder — Mounting Device

In combination with the SAM Phantom, the Mounting Device 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
EN 50360:2001/A:2001 and FCC KDB 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.

F-TP22-03 (Rev.00) 12 /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 1528-2013.

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) 13 /90 HCT CO., LTD
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Area scan and zoom scan resolution setting follow KDB 865664 D01v01r04 quoted below.

<3 GHz >3 GHz
Maximum distance from closest measurement point
. P 51 mm 1/,-6-In(2)£0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface
M PIOBE ang’e Tom proye &xisfo p y 30°1° 20°1°
normal at the measurement location
<2 GHz: <15 mm 3-4 GHz: <12 mm
2-3 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.

<2 GHz: <8Bmm 3-4 GHz: <5 mm*
2-3 GHz: <5mm* 4-6 GHz: <4 mm*

Maximum area scan Spatial resolution: Axares AYarea

Maximum zoom scan Spatial resolution: Ax,oom, AYz00m

3-4 GHz: <4 mm
uniform grid: Az,oom(n) <5mm 4-5 GHz: <3 mm
5-6 GHz: <2 mm

Maximum zoom scan

Spatial resolution AZz00m(1): between 1% 3-4 GHz: <3 mm

normal to phantom two Points closest to <4 mm 4-5 GHz: <2.5 mm

surface graded  [Phantom surface 5-6 GHz: <2 mm
grid

Az,00m(N>1): between

; <l.5-A n-1
subsequent Points = Zz0om(N-1)

3-4 GHz: >28 mm

Minimum zoom scan volume [X, y, z >30 mm 4-5 GHz: 225 mm

5-6 GHz: >22 mm

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

* 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) 14 /90 HCT CO., LTD
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6. DESCRIPTION OF TEST POSITION

6.1 Body Test Configurations

According to KDB 447498, the device that can be connected to a host through a cable must be tested with the
device positioned in all applicable orientations against the flat phantom. And a separation distance 0.5 cm is
required for USB-dongle transmitters.

USB dongles have a rather small footprint; therefore, the SAR scan resolutions should be smaller than those
typically used for testing devices with larger form factors, to maintain acceptable uncertainty for the
interpolation and extrapolation algorithms used in the 1-g SAR analysis. In addition, when USB cables are
used to connect a dongle to the host for SAR testing, the dongle should be supported in several cm of foamed
polystyrene (e.g., Styrofoam) to minimize any field perturbation effects due to test device holder used to
position the dongle for SAR testing. Dongles with certain spacers, contours or tapering added to the housing
should generally be tested according to the 5 mm test separation requirement required for simple dongles,
which is based on overall host platform, device and user operating configurations and exposure conditions of
a peripheral device as compared to individual use conditions.

USB dongle transmitters must show compliance at a test separation distance of 5 mm. When the SAR is 2 1.2
Wi/kg, applications for equipment certification require a KDB inquiry for equipment approval. Preliminary data
submitted through KDB inquiries showing compliance at test distances greater than 5 mm are usually
inapplicable and insufficient for the FCC to determine if potential exposure concerns may be eliminated to
enable the device to satisfy compliance. The information must clearly demonstrate that the likelihood of
non-compliance is remote. When the SAR is = 1.2 W/kg, especially for SAR > 1.5 W/kg, certain caution
statements, labels and other means to ensure compliance may be required.

\ I] N
Lo - .E . =
— — 3
(A) (B) (€) (D)
Horizontal-Up Horizontal-Down Vertical-Front Vertical-Back

Figure 5.1 USB Connector Orientations Implemented on Laptop Computers

Therefore, the EUT was tested in following orientations;

1) Configuration 1: Front side of the EUT was tested with the direct-connection to the host device with
Horizontal-Up (A), and separation distance between EUT and Phantom is 5 mm.

2) Configuration 2: Back side of the EUT was connected to the host device with Horizontal-Down (B) using
a USB cable, and separation distance between EUT and Phantom is 5 mm.

3) Configuration 3: Right side of the EUT was connected to the host device with Vertical-Front (C) using a
USB cable, and separation distance between EUT and Phantom is 5 mm.

4) Configuration 4: Left side of the EUT was tested with the direct-connection to the host device with
Vertical-Back (D), and separation distance between EUT and Phantom is 5 mm.

5) Configuration 5: Top side of the EUT was tested with the direct-connection to the host device, and
separation distance between EUT and Phantom is 5 mm.

Note;
This USB cable was used to operate this unit in the highest RF performance capability for SAR testing.

F-TP22-03 (Rev.00) 15 /90 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 (mWI/g)
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) 16 /90 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 Measurements Conditions for CDMA2000
The following procedures were performed according to FCC KDB Publication 941225 D01v03r01 “3G SAR
Measurement Procedures.”

8.2.1 1x Ev-Do Data Devices

The following procedures apply to Access Terminals (AT) operating under CDMA 2000 High Rate packet
Data, 1x Ev-Do Rev. 0, Rev. A SAR is required for devices with Ev-Do capabilities in body-worn accessory
and other body exposure conditions, such as handsets, laptops, tablets and data modems operating in
various consumer electronic devices. When VOIP is supported by Ev-Do devices for next to the ear use,
head exposure SAR is required. The default test configuration is to measure SAR with an established radio
link between the AT and a communication test set, according to 3GPP2 Test Application Protocols (TAP);
FTAP/RTAP for Rev. 0, FETAP/RETAP for Rev. A The code channel power levels, RF channel output power
(with All Bits Up) and other operating parameters should be actively monitored and controlled by the
communication test set during SAR measurement. The use of FTM should be avoided. Maximum output
power is verified by applying the procedures defined in 3GPP2 C.S0033 and TIA-866. SAR must be
measured according to these maximum output conditions and requirements in KDB Publication 447498
DO1vO06.

8.2.2 Output Power Verification

Maximum output power is verified on the high, middle and low channels according to procedures in section
3.1.2.3.4 of 3GPP2 C.S0033-0/TIA-866 for Rev. 0, section 4.3.4 of 3GPP2 C.S0033-A for Rev. A ..
Maximum output power is measured for Rev. 0 and Rev. A in Subtype 0/1 and Subtype 2 Physical Layer
configurations, respectively.

F-TP22-03 (Rev.00) 17 /90 HCT CO., LTD
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8.2.3 SAR Measurement

SAR is measured using the F/R TAP configurations required for Rev. 0, Rev. A and Rev. B. The AT is tested
with a Reverse Data Channel rate of 153.6 kbps in Subtype 0/1 Physical Layer configurations. A Reverse
Data Channel payload size of 4096 bits and Termination Target of 16 slots are used for Subtype 2 and 3.
FTAP, FETAP and FMCTAP are all configured with a Forward Traffic Channel data rate corresponding to the
2-slot version of 307.2 kbps with ACK Channel transmitting in all slots. AT power control is in “All Bits Up”
conditions for the TAP/ETAP/MCTAP.

Body-worn accessory and other body SAR are measured using Subtype 0/1 Physical Layer configurations for
Rev. 0. The 3G SAR test reduction procedure is applied to Rev. A, Subtype 2 Physical layer configuration,
with Rev. 0 as the primary mode; otherwise, SAR is measured for Rev. A using the highest reported SAR
configuration for body-worn accessory exposure in Rev. 0. SAR is required for Rev. B, Subtype 3; it is
measured by applying both the “test 2” and “test 3” configurations used for power measurement. Head SAR
is required for Ev-Do devices that support next to the ear use according to the required handset test
configurations; for example, with VOIP in Subtype 2 or Subtype 3 Physical Layer configurations.

For Ev-Do data devices that also support 1x RTT voice and/or data operations, the 3G SAR test reduction
procedure is applied to 1x RTT RC3 and RC1 with Ev-Do Rev. 0, Rev. A and Rev. B as the respective primary
modes
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8.3 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 CMWA500 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).

8.3.1 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.

8.3.2 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.

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

8.3.4 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.

F-TP22-03 (Rev.00) 19 /90 HCT CO., LTD



CT FCC ID: XHG-U7728 Report No: HCT-A-1607-F003-1

HCTCOLLTD

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 BC10/CDMA/PCS

1xEvD 1xEvD 1xEvDO | 1xEvDO
ORev.0 O Rev.0 Rev.A Rev.A

Band

ZCB%?; chsﬁl) e (FTAP)  (RTAP) (FETAP) | (RETAP)

BC10 564 23.73 23.73 23.72 23.73 23.80 24.34 24.36 24.40 24.39
1013 23.52 23.59 23.61 23.58 23.50 23.64 23.68 23.65 23.66

CDMA 384 23.53 23.60 23.53 23.63 23.58 23.63 23.79 23.54 23.61
77 23.45 23.49 23.46 23.49 23.55 23.69 23.76 23.53 23.54

25 20.73 20.69 20.69 20.77 20.68 20.79 20.82 20.80 20.80
PCS 600 20.69 20.68 20.74 20.72 20.68 20.96 20.98 20.83 20.85
1175 20.81 20.86 20.81 20.85 20.76 20.83 20.85 20.78 20.81
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9.2LTE
- LTE Band 25
MPR
Max.Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size Per SGPP
26047 26365 26683 ‘
[dB] [dB]
1850.7 MHz 1882.5 MHz 1914.3 MHz ‘
1 0 21.18 21.01 21.08 0 0
1 3 21.03 21.18 21.09 0 0
1 5 20.99 20.98 21.08 0 0
QPSK 3 0 21.14 21.03 21.18 0 0
3 1 21.06 21.16 21.15 0 0
3 3 20.74 21.06 21.15 0 0
1.4 MHz 6 0 20.18 20.06 20.18 0-1 1
1 0 19.45 20.03 20.06 0-1 1
1 3 19.38 20.05 19.86 0-1 1
1 5 19.76 20.09 19.74 0-1 1
16QAM 3 0 20.14 19.96 20.14 0-1 1
3 1 20.08 20.06 20.12 0-1 1
3 3 20.01 20.07 20.01 0-1 1
6 0 19.11 19.12 19.11 0-2 2
MPR
Max.Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size per SGPP
26055 26365 ‘ 26675 ‘
[dB] [dB]
1851.5 MHz 1882.5 MHz ‘ 1913.5 MHz ‘
1 21.13 21.13 21.14 0 0
1 7 21.16 20.99 21.09 0 0
1 14 20.84 21.15 21.11 0 0
QPSK 8 0 20.13 20.12 20.15 0-1 1
8 3 20.16 20.06 20.05 0-1 1
8 7 20.13 20.13 20.03 0-1 1
3 Mz 15 0 20.15 19.97 20.09 0-1 1
1 0 20.10 19.98 19.87 0-1 1
1 7 19.34 20.06 20.01 0-1 1
1 14 19.98 20.08 19.68 0-1 1
16QAM 8 0 19.16 19.14 19.08 0-2 2
8 3 19.11 19.01 19.05 0-2 2
8 7 19.11 19.02 19.06 0-2 2
15 0 19.00 19.04 19.01 0-2 2
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MPR
Max.Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size O;nget RO e e ‘ per SGPP
[dB] el=]]
1852.5 MHz 1882.5 MHz | 1912.5 MHz ‘
1 0 21.04 21.15 21.01 0 0
1 12 20.97 21.13 21.11 0 0
1 24 20.98 21.10 21.08 0 0
QPSK 12 20.01 20.16 20.02 0-1 1
12 20.06 20.18 20.04 0-1 1
12 1 19.94 20.13 20.04 0-1 1
5 Mz 25 20.06 20.19 20.05 0-1 1
1 19.86 20.01 20.01 0-1 1
1 12 19.80 20.05 20.01 0-1 1
1 24 19.67 20.01 19.96 0-1 1
16QAM 12 19.02 19.18 19.03 0-2 2
12 19.04 19.18 19.06 0-2 2
12 1 18.94 19.11 19.16 0-2 2
25 0 19.06 19.13 19.00 0-2 2
MPR
Max.Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size 22 per 3GPP
Offset 26090 26365 ‘ 26640 ‘
[dB] [dB]
1855 MHz  1882.5 MHz ‘ 1910 MHz ‘
1 0 20.79 21.13 20.61 0 0
1 24 20.63 21.18 21.14 0 0
1 49 20.53 21.04 21.16 0 0
QPSK 25 0 19.97 20.14 19.99 0-1 1
25 12 19.91 20.04 20.05 0-1 1
25 24 19.65 20.11 19.97 0-1 1
10 MHz 50 20.01 20.11 20.12 0-1 1
1 20.06 19.85 19.85 0-1 1
1 24 19.19 19.72 20.15 0-1 1
1 49 19.70 19.77 20.15 0-1 1
16QAM 25 0 18.99 18.97 19.00 0-2 2
25 12 18.92 19.08 19.16 0-2 2
25 24 18.67 19.00 19.09 0-2 2
50 0 19.17 19.00 19.08 0-2 2
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MPR
Allowed MPR
Max.Average Power (dBm
. 9 () Per 3GPP  [dB]
Bandwidth Modulation RB Size [dB]
Offset
26115 26365 26615
[dB] el=]]
1857.5MHz  1882.5MHz  1907.5 MHz
1 0 20.84 20.80 20.60 0
1 36 20.73 20.96 21.05 0
1 74 20.42 20.80 21.18 0 0
QPSK 36 0 19.94 20.18 19.73 0-1 1
36 18 19.72 20.16 20.09 0-1 1
36 39 19.45 20.09 20.14 0-1 1
75 19.70 20.13 19.91 0-1 1
15 MHz
1 19.97 19.96 19.95 0-1 1
1 36 19.70 20.14 20.01 0-1 1
1 74 19.44 20.08 20.18 0-1 1
16QAM 36 0 19.12 19.01 18.77 0-2 2
36 18 18.93 19.14 19.19 0-2 2
36 39 18.57 19.15 19.00 0-2 2
75 0 18.83 19.19 19.13 0-2 2
MPR
Allowed MPR
Max.Average Power (dBm
- 9 Ity Per 3GPP  [dB]
Bandwidth Modulation RB Size [dB]
Offset
26140 26365 26590
——— [dB] [dB]
1860 MHz ~ 1882.5 MHz 1905 MHz
1 0 21.00 20.90 20.54 0
1 49 20.57 21.13 20.75 0
1 99 20.77 20.92 21.20 0 0
QPSK 50 0 19.83 20.09 19.99 0-1 1
50 25 19.56 20.14 19.83 0-1 1
50 49 19.41 20.08 19.87 0-1 1
100 19.58 20.17 19.93 0-1 1
20 MHz
1 19.96 19.97 19.85 0-1 1
1 49 19.56 20.20 19.98 0-1 1
1 99 19.69 19.95 20.17 0-1 1
16QAM 50 0 18.80 19.06 18.65 0-2 2
50 25 18.43 19.14 18.80 0-2 2
50 49 18.42 19.16 19.02 0-2 2
100 0 18.65 19.10 18.91 0-2 2
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10. SYSTEM VERIFICATION

10.1 Tissue Verification

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

Table for Body Tissue Verification

Tissue Freq. Measur.et.j M.easurt-j‘d Targgt ' .Target.
Type (MH2) Conductivity | Dielectric | Conductivity | Dielectric | % dev o | % dev €
o (S/m) Constant, € o (S/m) Constant, €

820 0.973 54.213 0.969 55.258 0.41% -1.89%

07/08/2016 19.9 835B 835 0.983 54.12 0.970 55.200 1.34% -1.96%
850 0.995 54.080 0.988 55.154 0.71% -1.95%

820 0.973 54.196 0.969 55.258 0.41% -1.92%

07/07/2016 19.5 835B 835 0.983 54.107 0.970 55.200 1.34% -1.98%
850 0.994 54.077 0.988 55.154 0.61% -1.95%

1850 1.449 52.519 1.520 53.300 -4.67% | -1.47%

07/06/2016 21.1 1900B 1900 1.502 52.313 1.520 53.300 -1.18% | -1.85%
1910 1511 52.284 1.520 53.300 -0.59% | -1.91%

1850 1.446 52.505 1.520 53.300 -4.87% | -1.49%

07/06/2016 20.4 1900B 1900 1.500 52.282 1.520 53.300 -1.32% | -1.91%
1910 1511 52.263 1.520 53.300 -0.59% | -1.95%

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

System Verification Results

Amb. Liquid LW Target Measured 1W o Limit

Dipole Liquid Temp. Temp. (SSEAE?E) SARyg Norsn';;llzed Rl (%]

(SIN) 19

[°C] [°C] (Wikg]l | [Wikg]  [Wikg] (%] (%]

835 07/08/2016 7370 4d165 Body 20.1 19.9 9.47 0.985 9.85 +4.01 +10
835 07/07/2016 7370 4d165 Body 19.7 19.5 9.47 0.939 9.39 -0.84 +10
1900 | 07/07/2016 3797 5d061 Body 21.3 211 39.7 4.05 40.5 +2.02 +10
1900 | 07/06/2016 7370 5d061 Body 20.6 20.4 39.7 3.9 39 -1.76 +10
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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 Measurement Results

CDMA BC10 Body SAR

Tune- | Meas. | Power . :
Frequency " . . . . . Duty Distance Scaling
Mode Up Limit| Power Drift Configuration Configuration STA

Cycle Factor \[o}
MHz  Ch. (dBm) | (dBm) | (dB) | (cm) | (Wikg) (Wikg) |
820.1 | 564 |[EVDO Rev.0| 24.5 | 24.36 | -0.09 Horizontal Up Laptop 11 0.5 1.06 | 1.033 | 1.095 | 1
820.1 | 564 [EVDO Rev.0| 24.5 | 24.36 | -0.15 | Horizontal Down USB Cable 11 0.5 0.584 | 1.033 | 0.603 -
820.1 |564 |[EVDO Rev.0| 245 | 24.36 | -0.17 Vertical Front USB Cable 11 0.5 0.513 | 1.033 | 0.530 -
820.1 |564 |[EVDO Rev.0| 24.5 | 24.36 | -0.08 Vertical Back Laptop 11 0.5 0.485 | 1.033 | 0.501 -
820.1 |564 [EVDO Rev.0| 24.5 | 24.36 | -0.04 Top Laptop 11 0.5 0.091 | 1.033 | 0.094 -

ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg

Uncontrolled Exposure/ General Population

Averaged over 1 gram

CDMA BCO Body SAR

Frequenc R Dut Distance Meas: Scalin Scaled Plot
5 4 Mode Up Limit| Power Drift Configuration Configuration v SAR 2 SAR
Cycle Factor No.
MHz  Ch. (dBm) (dBm) | (dB) | m) | Wikg) (W/kg)
824.7 |1013|EVDO Rev.0| 24.0 | 23.68 | -0.04 Horizontal Up Laptop 11 0.5 0.988 | 1.076 | 1.063 | 2
836.52 | 384 |EVDO Rev.0| 24.0 | 23.79 | -0.18 Horizontal Up Laptop 11 0.5 0.819 | 1.050 | 0.860 -
848.31 | 777 |EVDO Rev.0| 24.0 23.76 0.11 Horizontal Up Laptop 11 0.5 0.750 | 1.057 | 0.793 -
836.52 | 384 [EVDO Rev.0| 24.0 23.79 | -0.15 | Horizontal Down USB Cable 11 0.5 0.455 | 1.050 | 0.478 -
836.52 | 384 [EVDO Rev.0| 24.0 23.79 | -0.14 Vertical Front USB Cable 11 0.5 0.397 | 1.050 | 0.417 -
836.52 | 384 |EVDO Rev.0| 24.0 23.79 0.17 Vertical Back Laptop 1:1 0.5 0.379 | 1.050 | 0.398 -
836.52 | 384 |[EVDO Rev.0| 24.0 | 23.79 | 0.07 Top Laptop 11 0.5 0.080 | 1.050 | 0.084 -
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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PCS1900 Body SAR

Tune- | Meas. | Power : Meas. .
Frequency o . . . . . Duty Distance Scaling
Mode Up Limit| Power Drift Configuration Configuration Cvcle STA Factor
MHz  Ch. (dBm) | (dBm) | (dB) | ‘ (cm) | (Wikg) (Wikg) |
1851.25| 25 |EVDO Rev.0| 21.0 | 20.82 | -0.15 Horizontal Up Laptop 11 0.5 0.912 | 1.042 | 0.950 -
1880 |600 [EVDO Rev.0| 21.0 | 20.98 | 0.18 Horizontal Up Laptop 11 0.5 1.06 | 1.005 | 1.065 -
1908.75(1175|EVDO Rev.0| 21.0 | 20.85 | 0.13 Horizontal Up Laptop 11 0.5 1.12 1.035 | 1.159 | 3
1851.25| 25 |EVDO Rev.0| 21.0 | 20.82 0.11 Horizontal Down USB Cable 11 0.5 0.754 | 1.042 | 0.786 -
1880 |600 |[EVDO Rev.0| 21.0 | 20.98 | -0.02 | Horizontal Down USB Cable 11 0.5 0.933 | 1.005 | 0.938 -
1908.75[1175|EVDO Rev.0| 21.0 20.85 -0.12 Horizontal Down USB Cable 11 0.5 0.951 | 1.035 | 0.984 -
1880 |600 |EVDO Rev.0| 21.0 | 20.98 | -0.01 Vertical Front USB Cable 11 0.5 0.626 | 1.005 | 0.629 -
1880 |600 |EVDO Rev.0| 21.0 | 20.98 | -0.18 Vertical Back Laptop 11 0.5 0.502 | 1.005 | 0.505 -
1880 |600 |EVDO Rev.0| 21.0 | 20.98 | -0.15 Top Laptop 11 0.5 0.360 | 1.005 | 0.362 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

LTE Band 25 QPSK SAR

Frequenc Band Tune- |Meas. Power e . Distance Meas. Scali Scaled o
u calin o
# Mode width Up Limit|Power| Drift | Configuration Configuration v SAR 9 sar

MHz  Ch. (MHz) (dBm) |(dBm) (dB) Size offset Cycle = ) Twikg) T2 wikg)|

1860 |[26140 |QPSK| 20 | 21.2 |21.00| -0.10 | Horizontal Up Laptop 1 0 1:1 0.5 0.879 | 1.047 | 0.920 | -
1882.5|26365 |QPSK | 20 | 21.2 |21.13| -0.14 | Horizontal Up Laptop 1 49 1:1 0.5 1.15 [ 1.016 | 1.168 | 4
1905 {26590 |QPSK| 20 | 21.2 |21.20| -0.18 | Horizontal Up Laptop 1 99 11 0.5 0.805 | 1.000 | 0.805 | -

1860 |26140 |QPSK| 20 | 20.2 |19.83| -0.14 | Horizontal Up Laptop 50 0 1:1 0.5 0.621 | 1.089 | 0.676 | -

1882.5|26365 |QPSK | 20 | 20.2 |20.14| -0.01 | Horizontal Up Laptop 50 25 11 0.5 0.866 | 1.014 | 0.878 | -

1905 | 26590 [QPSK | 20 | 20.2 |19.99| -0.15 | Horizontal Up Laptop 50 0 11 0.5 0.751 | 1.050 | 0.789 | -

1882.5| 26365 [QPSK | 20 | 20.2 |20.17| -0.12 | Horizontal Up Laptop 100 0 11 0.5 0.898 | 1.007 | 0.904 | -

1860 |26140 |QPSK| 20 | 21.2 |(21.00| -0.14 [Horizontal Down| USB Cable 1 0 11 0.5 0.780 | 1.047 | 0.817 | -

1882.5(26365 |QPSK | 20 | 21.2 [21.13| 0.12 |Horizontal Down| USB Cable 1 49 11 0.5 0.945 | 1.016 | 0.960 | -

1905 | 26590 |QPSK | 20 | 21.2 |21.20| 0.12 [Horizontal Down| USB Cable 1 99 11 0.5 0.636 | 1.000 | 0.636 | -

1882.5(/26365 |QPSK | 20 | 20.2 [20.14| -0.10 |Horizontal Down| USB Cable | 50 25 11 0.5 0.761 | 1.014 | 0.772 | -

1882.5|26365 |QPSK | 20 | 20.2 |20.17| -0.06 [Horizontal Down| USB Cable | 100 0 11 0.5 0.695 | 1.007 | 0.700 | -

1882.5| 26365 [QPSK | 20 | 21.2 |21.13| 0.04 | Vertical Front | USB Cable 1 49 11 0.5 0.709 | 1.016 | 0.720 | -

1882.5|26365 |QPSK | 20 | 20.2 |20.14| 0.16 | Vertical Front | USB Cable | 50 25 11 0.5 0.503 | 1.014 | 0.510 | -

1882.5|26365 |QPSK | 20 | 21.2 |21.13| 0.09 | Vertical Back Laptop 1 49 11 0.5 0.508 | 1.016 | 0.516 | -

1882.5|26365 |QPSK | 20 | 20.2 |20.14| -0.19 | Vertical Back Laptop 50 25 11 0.5 0.364 | 1.014 | 0.369 | -

1882.5|26365 |QPSK | 20 | 21.2 |21.13| 0.10 Top Laptop 1 49 11 0.5 0.333 | 1.016 | 0.338 | -
1882.5|26365 |QPSK | 20 | 20.2 |20.14| -0.01 Top Laptop 50 25 11 0.5 0.263 | 1.014 | 0.267 | -
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 DO1v06.

6. Test all USB orientations [see figure below: (A) Horizontal-Up, (B) Horizontal-Down, (C)
Vertical-Front, and (D) Vertical-Back] with a device-to-phantom separation distance of 5 mm or less,
according to KDB Publication 447498 D01 requirements. These test orientations are intended for the
exposure conditions found in typical laptop/notebook/netbook or tablet computers with either
horizontal or vertical USB connector configurations at various locations in the keyboard section of the
computer. Current generation portable host computers should be used to establish the required SAR
measurement separation distance. The same test separation distance must be used to test all
frequency bands and modes in each USB orientation. The typical Horizontal-Up USB connection (A),
found in the majority of host computers, must be tested using an appropriate host computer. A host
computer with either Vertical-Front (C) or Vertical-Back (D) USB connection should be used to test
one of the vertical USB orientations. If a suitable host computer is not available for testing the
Horizontal-Down (B) or the remaining Vertical USB orientation, a high quality USB cable, 12 inches
or less, may be used for testing these other orientations. It must be documented that the USB cable
does not influence the radiating characteristics and output power of the transmitter.

7. Power Supply: Power supplied through host device (TOSHIBA)

CDMA Notes:

1. CDMA Wireless Router SAR for CDMA2000 mode was tested under EVDO Rev O.per FCC KDB
Publication 941225 D01v03r01.

2. CDMA Wireless Router SAR is measured using Subtype 0/1 Physical Layer configurations for Rev. 0
according to KDB 941225 D01v03r01 procedures for data devices. Since the average output power
of Subtype 2 for Rev. Ais less than the Rev. 0 power levels, EVDO Rev. A SAR is not required. SAR
is not required for 1x RTT for Ev-Do hotspot devices when the maximum average output of each
channel is less than 1/4 dB higher than that measured in Subtype 0/1 Physical Layer configurations
for Rev. 0..

3. For Ev-Do data devices that also support 1x RTT data operations, the 3G SAR test reduction
procedure is applied to 1x RTT RC3 and RC1 with Ev-Do Rev. 0, Rev. A as the respective primary
modes

4. Per FCC KDB Publication 447498 D01v06, if the reported (scaled) SAR measured at the middle
channel or highest output power channel for each test configuration is s 0.8 W/kg then testing at the
other channels is not required for such test configuration(s).
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LTE Notes:

1. LTE Considerations: LTE test configurations are determined according to SAR Evaluation
Consideration for LTE Devices in FCC KDB 941225 D05v02r05.
2. According to FCC KDB 941225 D05v02r05.
When the reported SAR is < 0.8 W/kg, testing of the 100%RB allocation and required test channels
is not required. Otherwise, SAR is required for the remaining required test channels using the 1RB,
50%RB and 100%RB allocation with highest output power for that channel.
Only one channel, and as reported SAR values for 1RB allocation and 50%RB allocation were less
than 1.45W/Kg only the highest power RB offset for each allocation was required.
3. MPR is permanently implemented for this device by the manufacturer. The specific manufacturer
target MPR is indicated alongside the SAR results. MPR is enabled for this device, according to
target MPR is indicated alongside the SAR results.
A-MPR was disabled for all SAR tests by setting NS=01 on the base station simulator..
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.

S
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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.

Original  Repeated | Largest to

Frequenc . . . Plot
i / Modulation  Battery Configuration SAR SAR Smallest .
MHz Channel (W/kg) (W/kg)  SAR Ratio :
CDMA BC10 Horizontal Up
820.1 564 Standard 1.06 1.02 1.04 5
EVDO Rev.0 Laptop
PCS1900 Horizontal Up
1908.75 1175 Standard 1.12 1.05 1.07 6
EVDO Rev.0 Laptop
Horizontal Up
1882.5 26365 LTE 25 Standard 1.15 1.12 1.03 7
Laptop
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13. MEASUREMENT UNCERTAINTY

Uncertainty (700 MHz ~ 5000 MHz)

Tol ‘ Prob. Standard Uncertainty ‘
Error Description Div. (of 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 =)
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 o
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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14. SAR TEST EQUIPMENT
Manufacturer Type / Model

Calib. Date ‘Calib.lnterval Calib.Due
N/A N/A N/A

SPEAG Triple Modular Phantom -

HP SAR System Control PC - N/A N/A N/A
Staubli TX90 Xlspeag F13/ 5RAXF1/A/01 | N/A N/A N/A

Staubli TX90 XLspeag 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) D21142605 N/A N/A N/A

Staubli Teach Pendant (Joystick) D21142603 N/A N/A N/A
SPEAG DAE4 648 05/11/2016 Annual 05/11/2017
SPEAG DAE4 1225 03/17/2016 Annual 03/17/2017
SPEAG E-Field Probe EX3DV4 3797 11/24/2015 Annual 11/24/2016
SPEAG E-Field Probe EX3DV4 7370 09/01/2015 Annual 09/01/2016
SPEAG Dipole D835V2 4d165 11/24/2015 Annual 11/24/2016
SPEAG Dipole D1900V2 5d061 04/25/2016 Annual 04/25/2017
Agilent Power Meter N1991A MY45101406 10/03/2015 Annual 10/03/2016
Agilent Power Sensor N1921A MY55220026 08/19/2015 Annual 08/19/2016
SPEAG DAKS 3.5 1038 05/31/2016 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
TOSHIBA Notebook - N/A N/A N/A

HP Dual Directional Coupler 16072 10/20/2015 Annual 10/20/2016
R&S \ﬁégi??ﬁvsgg'g Communication | ) 5733 00/18/2015 Annual 00/18/2016
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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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: LTE/CDMA USB Dongle
Liquid Temperature: 199 C

Ambient Temperature: 201 C

Test Date: 07/08/2016

Plot No.: 1

DUT: U772, Type: Bar

Communication System: UID 0, BC10 (0); Frequency: 820.1 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 820.1 MHz; o = 0.973 S/m; ¢, = 54.212; p = 1000 kg/m*
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN7370; ConvF(9.66, 9.66, 9.66); Calibrated: 2015-09-01;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2016-05-11

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

Configuration/CDMA BC10 EVDO Rev.0 Body Horizontal Up 564ch/Area Scan (5x8x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.34 W/kg

Configuration/ CDMA BC10 EVDO Rev.0 Body Horizontal Up 564ch/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 37.67 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 1.48 W/kg

SAR(1 g) = 1.06 W/kg; SAR(10 g) = 0.734 W/kg

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

Wikg
1.340

1.075

0.8610

0.545%

0.280

0.015%
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Test Laboratory: HCT CO., LTD
EUT Type: LTE/CDMA USB Dongle
Liquid Temperature: 195 T
Ambient Temperature: 197 C
Test Date: 07/07/2016
Plot No.: 2

DUT: U772, Type: Bar

Communication System: UID 0, CDMA 835MHz FCC (0); Frequency: 824.7 MHz;Duty Cycle: 1:1
Medium parameters used: f = 825 MHz; 6 = 0.976 S/m; ¢, = 54.163; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN7370; ConvF(9.66, 9.66, 9.66); Calibrated: 2015-09-01;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2016-05-11

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

Configuration/CDMA BCO EVDO Rev.0 Body Horizontal Up 1013ch/Area Scan (5x8x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.10 W/kg

Configuration/ CDMA BCO EVDO Rev.0 Body Horizontal Up 1013ch/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 33.51 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 1.40 W/kg

SAR(1 g) = 0.988 W/kg; SAR(10 g) = 0.657 W/kg

Maximum value of SAR (measured) = 1.24 W/kg

Wikg
1.100

0.882

0.664

0.446

0.228

0.00997

F-TP22-03 (Rev.00) 38 /90 HCT CO., LTD



=
CT FCC ID: XHG-U7728 Report No: HCT-A-1607-F003-1

HCTCOLLTD
Test Laboratory: HCT CO., LTD
EUT Type: LTE/CDMA USB Dongle
Liquid Temperature: 211 C
Ambient Temperature: 213 °TC
Test Date: 07/06/2016
Plot No.: 3

DUT: U772, Type: Bar

Communication System: UID 0, PCS 1900MHz FCC (0); Frequency: 1908.75 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1908.75 MHz; ¢ = 1.51 S/m; €, = 52.289; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(7.32, 7.32, 7.32); Calibrated: 2015-11-24;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2016-03-17

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

Configuration/PCS 1900 EVDO Rev.0 Body Horizontal Up 1175ch/Area Scan (5x8x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 1.14 W/kg

Configuration/1900 EVDO Rev.0 Body Horizontal Up 1175ch/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 24.17 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 1.79 W/kg

SAR(1 g) = 1.12 W/kg; SAR(10 g) = 0.650 W/kg
Maximum value of SAR (measured) = 1.49 W/kg

Wikg
1.140

0.916
0.691
0.467

0.243

0.ma
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Test Laboratory: HCT CO., LTD

EUT Type: LTE/CDMA USB Dongle
Liquid Temperature: 204 C

Ambient Temperature: 20.6 C

Test Date: 07/06/2016

Plot No.: 4

DUT: U772, Type: Bar

Communication System: UID O, LTE Band 25 (0); Frequency: 1882.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1882.5 MHz; 0 = 1.48 S/m; €, = 52.353; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN7370; ConvF(7.49, 7.49, 7.49); Calibrated: 2015-09-01;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2016-05-11

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

Configuration/LTE Band 25 Horizontal Up QPSK 20MHz 1RB 49 offset 26365ch/Area Scan (5x8x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.28 W/kg

Configuration/LTE Band 25 Horizontal Up QPSK 20MHz 1RB 49 offset 26365ch/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 22.99 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 1.96 W/kg

SAR(1 g) = 1.15 W/kg; SAR(10 g) = 0.638 W/kg

Maximum value of SAR (measured) = 1.70 W/kg

Wikg
1.280

1.027
0774
0.522

0.270

0.017
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Test Laboratory: HCT CO., LTD
EUT Type: LTE/CDMA USB Dongle
Liquid Temperature: 199 T
Ambient Temperature: 201 C
Test Date: 07/08/2016
Plot No.: 5

DUT: U772; Type: Bar

Communication System: UID 0, BC10 (0); Frequency: 820.1 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 820.1 MHz; 6 = 0.973 S/m; €, = 54.212; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN7370; ConvF(9.66, 9.66, 9.66); Calibrated: 2015-09-01;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2016-05-11

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

Configuration/CDMA BC10 EVDO Rev.0 Body Horizontal Up 564ch/Area Scan (5x8x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.20 W/kg

Configuration/ CDMA BC10 EVDO Rev.0 Body Horizontal Up 564ch/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 32.06 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 1.39 W/kg

SAR(1 g) = 1.02 W/kg; SAR(10 g) = 0.694 W/kg

Maximum value of SAR (measured) = 1.23 W/kg

Wikg
1.200

0.965

0.730

0.496

0.261

0.026
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Test Laboratory: HCT CO., LTD
EUT Type: LTE/CDMA USB Dongle
Liquid Temperature: 211 C
Ambient Temperature: 213 °TC
Test Date: 07/07/2016
Plot No.: 6

DUT: U772, Type: Bar

Communication System: UID 0, PCS 1900MHz FCC (0); Frequency: 1908.75 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1908.75 MHz; ¢ = 1.51 S/m; €, = 52.289; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(7.32, 7.32, 7.32); Calibrated: 2015-11-24;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2016-03-17

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

Configuration/PCS 1900 EVDO Rev.0 Body Horizontal Up 1175ch/Area Scan (5x8x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 1.13 W/kg

Configuration/ PCS 1900 EVDO Rev.0 Body Horizontal Up 1175ch/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 23.23 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 1.64 W/kg

SAR(1 g) = 1.05 W/kg; SAR(10 g) = 0.619 W/kg
Maximum value of SAR (measured) = 1.38 W/kg

Wikg
1.130

0.907
0.683
0.460

0.237

0.m4

F-TP22-03 (Rev.00) 42 /90 HCT CO., LTD



=
CT FCC ID: XHG-U7728 Report No: HCT-A-1607-F003-1

HCTCOLLTD
Test Laboratory: HCT CO., LTD
EUT Type: LTE/CDMA USB Dongle
Liquid Temperature: 204 C
Ambient Temperature: 20.6 C
Test Date: 07/06/2016
Plot No.: 7

DUT: U772, Type: Bar

Communication System: UID O, LTE Band 25 (0); Frequency: 1882.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1882.5 MHz; 0 = 1.48 S/m; €, = 52.353; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN7370; ConvF(7.49, 7.49, 7.49); Calibrated: 2015-09-01;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2016-05-11

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

Configuration/LTE Band 25 Horizontal Up QPSK 20MHz 1RB 49offset 26365ch/Area Scan (5x8x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.28 W/kg

Configuration/LTE Band 25 Horizontal Up QPSK 20MHz 1RB 49offset 26365ch/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 12.33 V/m; Power Drift = -0.17 dB

Peak SAR (extrapolated) = 1.93 W/kg

SAR(1 g) = 1.12 W/Kkg; SAR(10 g) = 0.646 W/kg
Maximum value of SAR (measured) = 1.57 W/kg

Wikg
1.280

1.026
0772
0.519

0.265

0.011

F-TP22-03 (Rev.00) 43 /90 HCT CO., LTD



=
CT FCC ID: XHG-U7728 Report No: HCT-A-1607-F003-1

HCTCOLLTD

Attachment 2. — Dipole Verification Plots
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Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 199 C

Test Date: 07/08/2016

DUT: Dipole 835 MHz D835V2; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.983 S/m; ¢, = 54.12; p = 1000 kg/m®
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN7370; ConvF(9.66, 9.66, 9.66); Calibrated: 2015-09-01;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2016-05-11

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

Dipole/835MHz Body Verification/Area Scan (7x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.21 W/kg

Dipole/835MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 36.29 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.42 W/kg

SAR(1 g) = 0.985 W/kg; SAR(10 g) = 0.657 W/kg
Maximum value of SAR (measured) = 1.23 W/kg

Wikg
1.210

0.968

0.726

0.484

0.242

0.000568
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Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 19.7 C

Test Date: 07/07/2016

DUT: Dipole 835 MHz D835V2; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.983 S/m; ¢, = 54.107; p = 1000 kg/m®
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN7370; ConvF(9.66, 9.66, 9.66); Calibrated: 2015-09-01;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2016-05-11

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

Dipole/835MHz Body Verification/Area Scan (7x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.15 W/kg

Dipole/835MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 35.43 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.35 W/kg

SAR(1 g) = 0.939 W/kg; SAR(10 g) = 0.626 W/kg
Maximum value of SAR (measured) = 1.17 W/kg

Wikg
1.150

0.920

0.690

0.460

0.230

0.000504
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Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 211 C
Test Date: 07/07/2016

DUT: Dipole 1900 MHz D1900V2; Type: D1900V2

Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.502 S/m; ¢, = 52.313; p = 1000 kg/m®
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(7.32, 7.32, 7.32); Calibrated: 2015-11-24;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1225; Calibrated: 2016-03-17

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

Dipole/1900MHz Body Verification/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 6.05 W/kg

Dipole/1900MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 64.96 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 8.58 W/kg

SAR(1 g) = 4.05 W/kg; SAR(10 g) = 1.92 W/kg
Maximum value of SAR (measured) = 6.25 W/kg

Wikg
6.050

4.81

3.633

2.424

1.215

0.00626
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Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 204 C

Test Date: 07/06/2016

DUT: Dipole 1900 MHz D1900V2; Type: D1900V2

Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.5 S/m; €, = 52.282; p = 1000 kg/m®
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN7370; ConvF(7.49, 7.49, 7.49); Calibrated: 2015-09-01;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2016-05-11

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

Dipole/1900MHz Body Verification/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 5.84 W/kg

Dipole/1900MHz Body Verification/Zoom Scan (7x7x7)/Cube 0. Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 63.32 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 8.35 W/kg

SAR(1 g) = 3.9 W/kg; SAR(10 g) = 1.84 Wikg
Maximum value of SAR (measured) = 6.07 W/kg

Wikg
5.840

4,673

3.506

2.340

1.173

0.00614
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FCC ID: XHG-U772S

Report No: HCT-A-1607-F003-1

Accrediied by the Swiss Avcredtation Sarvice (SAS)
The Swiss Accreditation Service Is one of the signatores 10 the EA
Multilataral Agroament for the recognition of calieation cectificates

This calitration centificale documants the

HCTCO,LTD
Calibration Laboratory of i Schwalzaitsihet Kalbrierdienat
Engineering AG z 3 g Servisio svizzaro dh taraturs
Zeughaussirasse 43, 8004 Zurich, Switzertand W Swiss Calibration Service

Accreditation No.; SCS 0108

bdtty 1o > which realizo the physical unis of s (S
The measurements and the uncertantes with confidence prabiability are given on ihw lollowing pages sed ure part of the certificate

A caibrations hove beoan conduced In the closed laboraiory laciity: smvronment tempecaiues (22 = 3)°C ant humidity < TO%

Calibeation Equipmant used (MATE oritical for caltrason)

Primary Standards 0 Cal Date (Cerificate No | Schedulet Calbration
Power meler E44168 GB41283874 O1-Ap-15 (No. 217.02128) Mie-18
Power sansor E4412A MY4 1458087 01-Apt-15 (No. 21702128} Mar-10
Ret 3 4B Amanuator SN 55084 () 01-Anr-15 {No. 217-02129) Mai-18
Reh 20 68 Attenualor SN S8277 (20x) 01-Ane-15 (No. 217-02132) Mar-10
e X0 08 Ateroatoe | SN $5129 1308) 01-Ap-15 (No. 217-02133) Mar- 40
e Proba ES3IVZ SN 3013 _30-Dec-14 (Na ES3.3013_Decis) Dec-18
DATS SN 880 14.-Jan-15 (No. DAES-800_Jan15) Jan-18
| Sﬁm Standerds 0 Check Date (In housa) Schetued Chack
| RF generator HP BH4BC US342001700 4-Aug-99 {in house check Aar-13] in house check: Apr-18
Netwark Analyzer HP 8753E US37IH0885 1800201 (in house check Oct-14) In house chacdk Oa-15
Function
e i
Approved by:
This calbraton certficate shal not be - excent in Al without wiilien approvsl of Me labaratory

v

Cartificata No: EX3.7370_Sep15

Page 1of 11

F-TP22-03 (Rev.00)

50 /90

HCT CO., LTD



-
CT FCC ID: XHG-U772S Report No: HCT-A-1607-F003-1

HCTCOLLTD

Calibration Laboratory of Py ik b T

Sthnn;H & E‘anr;\g % g Service sulsse détatonnage
ineenng 3 3 Sarvizio evirzero di taratura

Zeughausstrasse 3, 8004 Zurich, Switzertand ‘&,/f;\\\),y? S gwies Calibeation Service

Dl

Accredilad by the Swiss Accreditation Servios (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 10 the EA

Muttitateral Agreement for the recognition of calibration certificatos

Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL/ NORMx.y,z

pcp dinde compression point

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

ABCD modulation dependent linearization parameters

Polarization ¢ ip rotation around probe axis

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

Le., 8 =0 normat to probe axis
Connector Angle Information used in DASY system to align probe sensor X 1o the robot coordinate systom

Calibration is Performed According to the Following Standards:

n) [EEE St 1528-2013, "IEEE Recommended Practice for Determining the Paak Spatal-Averaged Specific
Absorption Rate {SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, June 2013

b} IEC 6220941, "Procedure to measure the Spedific Absorption Rate (SAR) for hand-hedd devices used in close
proximity to the sar (frequency range of 300 MHz to 3 GHz)", February 2005

c) IEC 82208-2, "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 & GHz)", March 2010

d) KDB 865664, "SAR Measurement Requiremaents for 100 MMz to 6 GH2"

Methods Applied and Interpretation of Parameters:

o NORMx,y.x Assessed for E-field polarization 8 = 0 (I < 900 MHz in TEM-call, f > 1800 MHz- R22 waveguida)
NORMx,y,z are only Intermadiate values, |.e., the uncertainties of NORMx.y.z does not affect the E ? field
uncertainty inside TSL (see below ConvF).

o NORM()x,y.z = NORMx,y.z * frequency_response (see Fraquency Response Chart). This linsarization is
implemented In DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF

¢ DCPxyz DCP are numerical lineanzation parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

e PAR:PAR s the Peak 1o Average Ratio that is not callbrated but determined based on the signal
characteristics

o Axyz Bryz Cxy.z Dxyz VRxyz A B, C, D are numerical inearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do nat depend on frequency nor
media. VR s the maximum calibration range expressed in RMS voltage across the diode.

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

« Sphencal isotropy (30 deviation from isotropy): in a feld of low gradients realized using a fiat phantom
exposed by a patch antenna.

* Sensor Offset: The sensor offsel corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

o Connector Angie: The angle |s assassed using the information gained by determining the NORMx (no
uncertainty required)

Cartificate No: EX3-7370_Sep15 Page 2ot 11
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EX3DV4 - SN.7370 Saplernbar 1, 2015

Probe EX3DV4

SN:7370

Manufactured: March 17, 2015
Calibrated: September 1, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX3DV4- SN.TIT0 Septomber 1, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Basic Calibration Parameters

Sensor X Sensor Y 1 Sensor Z Unc (k=2)
Norm (WV/IVim)Y')" 047 0,51 0.43 +10.1 %
DCP (mV)" 900 105.3 998 |

Modulation Calibration Parameters B
uio c ication Sy Name A v c o VR Unc"

- 48 | dBVv _ @8 | mv k=2) |

A v X | 00 00 | 10 | 000 | 1623 | =33% |

B - 1y 0.0 00 | 10 | | weas | |
4 00 0.0 | 10 167.7

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

* The uncertantes of Nomm XY 2 4o not affect the E*.fimig uncertainty inside TSL (see Pages 8 and 0)
* Numarcal linearization parametor: uncedainty not regured

' Uncectairty & determined uaing the max. deviatian from inear response apphying rectangular datribution and m expressed far the square of the
Ml valos
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductjvity Depth ° Une

f(MHz)“ | Permittivity" (Sim)” ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
450 435 0.87 10.67 10.87 10.67 016 1.70 | £133%
750 41.9 0.89 9.81 9.81 9.81 0.26 124 | £120%
835 415 0.90 957 9.57 957 027 117 | £120%
900 415 0.57 9.29 9.29 9.29 029 112 | 2120%
1450 405 1.20 8.08 8.08 8.08 0.26 106 | £120%
1750 40.1 137 8.06 8.05 8.05 0.34 080 | +120%
1900 40.0 1,40 7.80 7.80 7.80 0.34 080 | £120%
1950 40.0 1.40 7.57 7.57 7.57 0.40 080 | £120%
2300 305 1.67 743 743 7.43 0.33 083 | £120%
2450 39.2 1.80 6.94 6.94 6.94 0.32 092 | +120%
2600 30.0 1.98 8.81 6.81 6.81 0.43 080 | +120%
3500 374 29 6.92 6.92 692 0.29 139 | £131%
5200 36.0 4.66 513 513 513 0.35 180 | £131%
5300 369 4.76 495 495 495 0.35 180 | 2131 %
5500 158 4.96 453 453 453 0.40 1.80 | £131%
5600 355 5.07 435 435 4,35 0.40 180 | £131%
5800 353 527 453 453 4,53 0.40 180 | £131%

 Fraquency valdity sbove 300 MHz of ¢ 100 Mz cedy applies Tor DASY vd 4 and higher (see Page 2), else It is restricted 10 + 50 Mz The
uncertainty s the RSS of the ConvF uncartanty st calibrotion # y aexd the une y for the frequency band. Frequency valdity
below 300 MiHz s + 10, 25, 40, wmwwwcmwum o4 128 tso.mzzonmmmy Above 5 Gz frequency
vaue“mz"ﬂhﬂz

" AL frequancies beiow 3 GH2. the walidity of Susus parameters (= and o) can b retased 5o & 10% i igued o 5 plied 0
measured SAR vilues. At frequencies above 3 Gz, the valdty of lissue paramelers (s 8nd o) m realncied 1o = 5% TNWM.NRSSd
mwwwhwmﬁmm

* AphaiDopth ace daleemined dusing caltvation. SPEAG that the due 10 the boundary effect afler compensation
adways less than « w.vumwmm-msmwm:nwmmu&ummmwmmmmw
dinmessr rom e Soundary
Cartficate No. EX3-7370_Sep15 Page Sof 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth " Unc

f(MH2)® | Permittivity” | (Sim)" ConvF X | ConvFY | ConvFZ | Alpha® |  (mm) (k=2)
450 56,7 0.94 11.08 11.08 11.08 0.11 160 | £1339%
750 §5.5 0.96 982 9.82 9.82 0.24 127 | £120%
835 56.2 0.97 9.66 866 9.66 0.29 125 | £120%
1750 534 149 | 778 176 | 178 047 0.81 £12.0%
1900 53.3 1.52 I 7.49 7.49 7.49 0.41 080 | £120%
2450 52.7 1.95 7.16 7.16 7.16 0.35 080 | £120%
2600 52.5 216 7.07 7.07 7.07 0.29 080 | £120%
5200 49.0 5.30 4.64 4,64 4.64 045 190 | 2131%
5300 489 5.42 445 446 | 446 | 045 190 | £131%
5500 486 5.65 4.03 4.03 4.03 0.50 190 | 2131 %
5600 485 577 3.85 3.85 385 0.50 190 | 2131%
5800 482 6.00 403 4.03 403 0.50 180 | +131%

“ Froquoncy vaiidity abave 300 MHz of 2 100 MMz anly appies for DASY wi 4 and highw (56 Page 2). eise It is restricled ta & 50 MMz The
uncartmaty is the RSS of the ConvF uncertainty ol calbnston froquency and the uncertainty for the indicated frequancy band. Frequency validity
bedow 300 MH2 is £ 10, 25, 40, 50 and 70 MMz ko CoonF assesaments at 30, 64, 124, 150 and 220 Mz respectively. Above 5 GHz frequency
validity can be edended 1o = 110 MHz

" Al frequencies below 3 GHz, (he validty of tasus parametars (£ and ») can be rekaned 1o + 10% It igud compansation fonmuts i appled o
measured SAR voluos, Az froquonces above 3 GHMz. the viidity of fissue parametens (1 and o) is restncted 1o £ 5%, The uncertmnty is the ASS of
the Comf uncetanty for indicated target 1a0e parameters.

“ iphaiDapth are determined durng calibestion. SPEAG that the g ue 10 the y offect afor compe a
adways less than & 1% for frequenckes below 3 GHz and below £ 2% for equences 3-8 GHz o Ay dstance lwrger than half the probe Sp
diameter from the bouncary
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EXIDVa- SN.T7370 Soptomber 1, 2015
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Froquoncy Response of E-field: £ 6.3% (k=2)
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FCC ID: XHG-U772S Report No: HCT-A-1607-F003-1

EX3DV4- SN 73T

Error [dB]

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
’ B . ® ® s
PR CESIGIEDR FNSVISCIE FURDETE, SEPDITIESS SEPEIRIS FeS -
Rot [

Cartificate No

Uncertainty of Axial Isotropy Assessmant: £ 0.5% (k=2)
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EX3 - SN.73T Seplember 1, 2015
Dynamic Range f(SAR}..q4)
(TEM cell , foou= 1900 MH2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EXIDVA- SN.7370 September 1, 2015

Conversion Factor Assessment

f= 835 MHz WGLS RS9 (H_convF) = 1800 MHz WGLS R22 (H_comfF)
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£ !
x -
i 1"
"0
" "1
" S P a a a io_3as._ 33
o L - w ~ L ] L] " " x Bl . e -
Ll vl
2 21 21 " 3
ravuy ewnawt e Tes

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

10 -D8 06 04 02 00 02 D04 085 OB 10
Uncartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Other Probe Parameters

Sensor Arrangerment Triangular |
[ Cbhnector?\’r;glé '("] 4.7 |
| Mechanical Surface Detection Mode | enabled
Optical Surface Detection Mode disabled |
| Probe Overall Length - | 337 mm
{ Probe Body Diameter 1 T 10mm |
[ Tip Length 9 mm
Tip Diameter T 25mm|
Probe Tip to Sensor X Calibration Point | 1 mm
[ Probe Tip to Sensor Y Calibration Point . 1mm
Probe Tip to Sensor Z Calibration Pont 1%
| Recommended Measurement Distance from Surface 14mm |

Centificate No: EX3-.7370_Sep1s Page 11 of 11
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FCC ID: XHG-U772S

Report No: HCT-A-1607-F003-1

Calibration Laboratory of

Schimid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzariand

Aecredited by the Swiss Accredtatian Sarvice (SAS)
The Swiss Accreditation Secvice is onw of the signatories to the EA
Multftateral Agreement far the recognition of calibration cernificates

Cadibration date

This caltration conficate gocuments the fraceabiity to natonal standards, which reaize the

The and the

All caltratons have been conduciod n the ciosed |

a,

(
S

K7

Accreditation No.: SCS 0108

Catbration Equipmernt wsed (MATE critical for calibeation)

y facsiity:

Y

with cunfidence probabilty ate given on the following pages and sre part of the cenificate.

unes of (B

ature (22  3)°C and humidity < 70%.

Standars 0 Cal Date (Contficate Na ) Scheduled Caltraton
Power mute: EA4198 GB4 1293874 Qt-Apr-15 (No. 217-02128) Mar.10
Fower sensor E4412A MY4 1408087 01-Apr15 (No 297-02128) Mar-16
Refarence 3 0B Allencaror SN 55064 (3c) 01-Apr-1% (No. 217-02120) Mar-10
Ruferenca 20 B Atlecuator BN 55277 (20 01-Apr16 (No 217-02132) Mar-18
Referencs 30 ¢B Aneouator SN. 55123 {300) O1-Apr-15 (No. 217-02133) Mar- 10
Rufurence Probe ES30V2 SN 3013 30-Dec-14 (Na. E53-3013_Dec14) Dec-18
DAE4 SN 560 14-Jan- 15 (No. DAE4-880_Jan18) Jan-16
Secondary Standands 1D Check Dato (n house) Scheduied Check
| RF generater HP 8648C US3642001700 4-Aup-98 (In house check Apr-13) In house check: Apr-18
L k Analyzer HP 87TS3E US3TIN0585 18-0c1 41 (n houso check Oct-15) in house chock: Oct- 18
Function
Caltrated by alory
Aporoved by

4 excegt in full without wiitten saproval of the laboratory
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CT FCC ID: XHG-U772S Report No: HCT-A-1607-F003-1

HCT COLLTD
Calibration Laboratory of AN, = e
4 “""\, cher Kalibriardi
Schmid & Partner N g Service sulsse d'stalonnage
Engineering AG % " g Servirio svizaero di taratura
Zsughausstrasse 43, 8004 Zurich, Switzertand ,@ Ot/ Swias Calliwation Service
Accredied by the Smss Accrediation Serace (SAS] Accreditation No.: SCS 0108
The Swiss Accroditation Servica Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMx.y,z sensitivity in free space
ConvF sensitivity in TSL / NORM: yz
pce diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A B.C.D modulstion dependent linearization parameters
Polarization p @ rotation around probe axis
Polarization 5 8 rotation around an axis that is in the plane normal to probe axis (at measuremant centar),
Le, 8 =0 i normal to probe axis
Conneclor Angle Information used in DASY system to align probe sensor X to the robot coordinate syatom

Calibration is Performed According to the Following Standards:

8) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Speaaific
Absorption Rate {SAR) in the Human Head from Wireless Communications Devicas: Measurement
Techniques™, June 2013

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

¢} IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wirsless 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"

Mothods Applied and Interpretation of Parameters:
NORMy.y,z: Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-cell; { > 1800 MHz: R22 waveguide)
NORMx.y,z are only intermediate values, |.0., the uncertainties of NORMx,y,z does not affect the E”-field
uncertainty inside TSL (see below ConvF).

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

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

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

o Axyz Bxy.z Cxy.z Dxyz VRxyz A B, C, D are numencal ingarization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

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

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

* Sensor Offset: The sensor offset coresponds 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 required).
Cenrtificste Na: EX3-3787_Novis Page 2ol 11
F-TP22-03 (Rev.00) 62 /90 HCT CO., LTD



CT FCC ID: XHG-U7728 Report No: HCT-A-1607-F003-1

HCT CO,LTD
EX30V4 - SN:3797 Novaember 24, 2015
Manufactured:  April 5, 2011
Calibrated: November 24, 2015
Calibrated for DASY/EASY Systems
(Note: non-compatible with DASY2 system!)
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FCC ID: XHG-U772S

Report No: HCT-A-1607-F003-1

EX30Va- SN:3787

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

November 24, 2015

Basic Calibration Parameters
. Sensor X Sensor Y Sensor Z Unc (k=2}
| Norm (uVi(Vim)')" 0,62 0.58 0.56 +10.1%
DCP (mV)” 99.5 97.0 98.4
Modulation Calibration Parameters
uio C ication System Name A | B c 0 VR Unc"
o d8 | dBvVuv a8 mv (k=2)
0 cw x| 00 0.0 10_| 000 | 1775 | 25%
Y| 00 00 10 1768 |
2| o0 0.0 1.0 1718

muitipl

The rerorted uncertainty of measurement is stated as the standard uncertainty of measurement
ed by the coverage factor k=2, which for a normal distribution corresponds lo a coverage

probability of approximately 95%.

* The uncertainties of Norm XY, Z do not affect the E*fisld uncertanty inside TSL (see Pages 5 and 8)
" Numercs! inearnzation paramater: uncerainty not requined,
¥ Uncenanty 15 determined using the max d

fl @ viviom

from binear

Centificats No: EX3-3707_Nov15

Pago 4 of 11
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EX3DV4- SN:3797 November 24, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © m' °°“L§'-’.?§""" ConvF X | ConvFY | ConvFZ | Alpha® | j::‘; (g-mz)
750 41.9 0.89 9.38 938 9.38 0.32 096 | +120%
835 415 0.90 B.98 B.98 8.98 0.16 1.78_ | $120%
900 415 097 8.66 8.86 8.88 0.21 153 | £120%
1450 405 1.20 7.73 7.73 7.73 0.15 177 | £120%
1750 40.1 137 7.85 7.85 7.85 035 | 080 | +120%
1900 40,0 1.40 7.61 7.61 7.61 0.34 080 | £120%
1950 40.0 1.40 7.32 7.32 7.32 0.39 083 | 2120%
2300 386 1.67 1.27 r.27 7.27 0.39 085 | £120%
2450 392 1.80 8.90 6.90 6.90 0.40 080 | £120%
2600 38.0 1.96 6.68 6.68 6.68 048 0.80 £12.0%
3500 378 2.91 8.61 6.61 6.61 0.39 089 | 2131%
5200 36.0 4.66 4.80 4.80 4.80 0.40 180 | 2131%
5300 35.9 4.76 4,59 4.59 4.50 0.40 180 | 2131%
5500 356 496 452 4,52 452 0.45 180 | £131%
56800 355 5.07 421 4.2 421 0.50 180 | £13.1%
5800 35.3 527 4.20 4.20 420 0.50 180 | £+131%

“metyuhd«y-mwowudx!mwwwmhmvuamm(lnlﬂmz)wl-mn:wmm
uncertainty is thi RSS of the Conmvi uncenainty # calteaton fre y and the uncertainty for the d frequency band. Frequency validity
balow 300 MiHz s ¢ 10, 25, 40, SDWTOWHGCUWFWMIUN 54,128, m-mmnummm Atove 5 GHz bequency
vakckty can be exended 10 & 110 Mz

" At froquancies balow 3 GHz. the vaiidity of lissue paramaten (¢ and o) can be reksd 19 T 10% I Soud compensalion fonmea & applied to
measured SAR vaumes. Al froquencies above 3 GHz, the validity of Sssue parnmeters (e and o} la resincied 1o £ 5%. The uncertainty @ the RSS of
mwmumwmwuum

“ Apha/Degih are during SPEAG warronts that the o Gut 10 the boundary sffect after
always less than ¢ mhhsnmmaamnmmtzﬂmmmnawmmcmmuwmmmmup
diameler from the boundaery
Certificate No. EX3-3787_Novis Page 5of 11
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EX30V4- SN-3797 November 24, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Canductivity Depth® | Unc

f(MHz)© | Permittivity” (Stm) " ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 555 0.96 9,38 9.39 939 | 020 | 116 | s120%
835 55.2 097 9.17 9.17 917 | 032 | 100 | £120%
1750 53.4 1.49 752 752 | 752 | 042 | oso | s120%
1800 533 15 | 732 732 | 733 | 031 | oer | s120%
2450 52.7 195 | 891 B.01 691 | 034 | 085 | £120%
2600 525 216 | 678 675 675 | 016 | 0080 | +120%
5200 49.0 5.30 424 424 424 | 050 | 190 | £131%
5300 48.9 542 4.07 4.07 407 | 050 | 180 | s134%
5500 486 565 3.80 3.80 380 | 055 | 190 | s131%
5600 485 517 3.54 354 35¢ | 060 | 190 | £131%
5800 48.2 6,00 384 384 34 | 060 | 190 | s131%

‘rmmmmmuu~mmmnummmsvu4mmowlmmznmummaoom S50 MHZ The
uncetakity s the RSS of me Conyf uncertainty st caliboation fmg y et tha ur y for the Q) y band. Frequency validity
Befow 300 MHz & = 10, 25, 40, 50 and 70 MHz for ConvF assessmaents at 30, 64, 124 15owmmumm Abonbeth'mmy
vmwwb'.mmt‘low

M Trequencies befow 3 GHz. the valiity of tssus paramaiers (= and o) can be relaxed 1o 2 10% I lgued compensaton fomida is appsed 1o
measured SAR values. At froquencies above 3 Gz, the validty of lissue parsmeten (c and o) & restricted 1o £ 5%. The uncentainly i the RSS of
the ConvF unoertainty for indicated fargedt tasue

* AphaiDepsh are during calb \ SPEAG that (e remaining devialion dus 10 the boundury sfect after Compunaation s
munlhon'll!u"mm“bw:ﬂﬁmbobwﬂ%whwlm}GWumymtuwmmmmnp
Sametar from he boundary
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EX3DV4-- SN 3797 November 24, 2015

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

Frequency response (normalized)

0 500 1000 1500 2000 2500 3000
t [MHz]

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

Cartifficate Na: EX3-3797 Novis Page T of 11
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22

)
% ‘;g.;;.ﬁs,‘.-.rk*t:!-. 289t 3.5 T 00t g0 20
w
- —1 . 1 1
Rol (1]
ol Pt Y ST 5T
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Certificate No: EX3-3797_Nov1s Page 8ol 11
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EX3DV4- SN3T97 November 24, 2015
Dynamic Range f(SARcad)
(TEM cell , fou= 1900 MHz)
10%
f »
L
. .
1053 S
2 ¥
L
akd ¢
> 4
S 10 >
[ {
c »
[+ 3
o *
!
= 0% . ;
f ¢ i
i i
i < {
3 # A
[ |
nC | g !
r |
5 {
:
. |
10 10 10 10 10 10 10
SAR [mW/em3]
. 3
not compensatsd compensated
1
g‘ it Y2 S PRI
w
K 103 o 1m0 0= ) 10
SAR [mW/emd)
*
Gt COMPIABAINO compansaten
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cerlificate No: EX3-3797 _Novis Page 9 of 11
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EX3DV4.-. SN.3797 November 24, 2015
Conversion Factor Assessment
= 835 MHz WGLS RS (H_comfF) = 1900 MHz WGLS R22 (H_comF)
3% .‘ Q
20 \| ] '
\ i
i Hn E =1
9, £ |
i St
‘u < & . :”I o - ; B - .;‘—_0— = o _l___”_'; _a_ _la - -
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
10 08 06 04 02 00 02 04 08 08 10
Uncartainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
Cartificate No: EXS3-3787_Novis Page 10of 11
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EXIDV4- SN:3797 Novernber 24, 2015

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

Other Probe Parameters

| Sensor Arrangement Triangular
{"Connector Anglo (") 675
[ Mechanical Surface Detection Mode enabled |
Optical Surface Detection Mode disabled |
Probe Overall Langth 337 mm
Probe Body Diameter 10 mm |
Tip Length Gmm |
“Tip Diameter 2.5mm
‘Probe Tip 1o Sensor X Calibration Point 1mm
‘ Probe Tip to Sensor Y Calibration Pomt 1 mm
' Probe Tip to Sensor Z Calibration Point 1 mm
“Recommended Measurement Distance from Surface 1.4 mm
Cartficate No: EX3-3787_Nov1s Page 110l 11

F-TP22-03 (Rev.00) 71 /90 HCT CO., LTD



=
CT FCC ID: XHG-U7728 Report No: HCT-A-1607-F003-1

HCTCOLLTD

Attachment 4. — Dipole Calibration Data

F-TP22-03 (Rev.00) 72 /90 HCT CO., LTD



-
CT FCC ID: XHG-U772S Report No: HCT-A-1607-F003-1

HCT CO,LTD
Calibration Laboratory of L8, Schweizerischer Kalibrierdienst
Schmid & Partner % g Service suisse d'éalonnage
Engineering AG g Servizio svizzero di taratura
Zoughausstrasse £3, 5004 Zurich, Switzertand % ,‘ﬁ‘\,.\:' S Swiss Calibration Service
Astredied by the fiwiss Accroddation Service (SAS) Accreditation No: SCS 0108
The Swiss Accreditalion Service is ono of the signatories fo the EA
Muttilateral Agreement for the recognition of calibration certificates
ctiet  HCT (Dymstec) Cartificate No: DB35V2-4d165_Novi5
[CALIBRATION CERTIFICATE
I
| Object DB35V2 - SN; 44165
Calbration procaure(s) QA CAL-05.v9

Calibration procedure for dipale validation kits above 700 MHz

Cattiration date November 24, 2015

This calibration cenilicate documents the taceability to national standards, which reakze the physical units of meagsuremonts {SI).
The meas: and 1he o vins with confidence proboabiity aro given on the fallowing pages and are part of the cartdicate

Al calibrations have been conducied In the closed laboratory tacility: amaronment tempariture (22 + 3}°C and humidity < 70%

Caltration Equipment used (MATE ontical for caliteation)

Primary Standards 10 # Cal Dats {Cantificate No. ) Scheduled Caltiration
Powar meter EPM-4424 GB37480704 O7-Oct-145 (No. 217-02222; Oct- 16

Powor sensor HP 84814 US37292783 07-Oct-15 (No. 217-02222) Oct-16

Power sensar HP 8401A MY41002317 07-0ct1-18 (No. 217-02223) Oct-16

Astaronce 20 9B Aleauator SN BOSS (20k) 01-Ape-15 (Na. 217-02131) Mar-18

Type-N mismatch combination SN: 5047 .2 / 08327 O1-Apr-15 {No. 217-02134) Maz-16

Reterance Probe EXIDV SN: 7346 30-Dec-14 (No. EX3-7348_Dec14) Dec-18

DAES SN 601 17-Aug1S (No. DAE4-G01_Augts) Aug18

Secondary Standards LD » Checi Date (In house) Schaduled Chack

AF gunerator RAS SMT-06 10072 15-3un-15 {In house chack Jun-15) In house check: Jun-18
Natwork Analyzer HP 8753E USI7I60585 S4206  18-Oct-01 (in houne check Ocl-15) In house check: Oct-16

Snature
Calibeated by: Michaat Webat Laboratory Technician lw
Adproved by Katjis Pokovic Technicai Manager %%

Insued: November 24, 2015

This calibration certificate shall it be reproduced except in full without wittsn approval of the laboralory

Certificate No: D835V2-4d165_Novis Page 1ot8
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HCT CO,LTD

Calibration Laboratory of L, Schweizerischer Kalibrierdsenst

Schmid & Partner % g Sarvice sulsse d'étalonnage
Engineering AG =6 Servizio svizzero di taratura

Zeughaussirasse 43, 8004 Zurich, Switzerland o ,'ﬁ\\.\_.\? S Swiss Calibration Service

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

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

Multilateral Agr for the recognition of calibeation certificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity 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 te 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:

« 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 dipoie is mounted with the spacer to position its feed
point exactly below the center marking of the fiat 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 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: DEISV2-4d185_Nov1h Page 20l 8
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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 Extrapotation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency B35 MHz = 1 MH2
Head TSL parameters
The following parameters and catoulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C Mns 0,90 mho/m
Measured Head TSL parameters (220+02)°C A26+£6% 0.92 mho/m + 6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW Input power 2.29 Wikg
SAR for nomenal Hoad TSL parameters nomalized to 1W 9.06 Wikg = 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 Head TSL parameters normalized 1o 1W 5.90 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations wers applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 55.2 0.97 mho/m
Measured Body TSL parameters (220=02)°C 556+6% 0.99 mho/m £ 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measurad 250 mW input power 240 Wikg

SAR for nominal Body TSL parameters

nommalized to 1W

9.47 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

1.58 Wikg

SAR for nominal Body TSL parameters

normalized 10 1W

6.25 W/kg % 16,5 % (k=2)

Cenilicale No: DB35V2-4d165_Nov15

Page 3ot B

F-TP22-03 (Rev.00)

75 /90

HCT CO., LTD



CT FCC ID: XHG-U772S Report No: HCT-A-1607-F003-1

HCTCO,LTD

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

Impedance, transformed to feed point 5210Q-4712
Retum Loss - 26048

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4780Q-88j1Q
Aetumn Loss -227dB

General Antenna Parameters and Design

l Electrical Delay (one direction) I 1440 ns ]

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

The dipole is made of standard semingid coaxial cable. The centar conductor of the feeding line s directly connected to the
second arm of the dipole, The antenna is therefore short-clroulted for DC-signals, On some of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when lcaded according to the position as explained in the
*Measuremaent Conditions™ 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 dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
Manutacturad on December 28, 2012

Certificate No: D835V2-4d165_Nov15 Pagadots

F-TP22-03 (Rev.00) 76 /90 HCT CO., LTD



CT FCC ID: XHG-U7728 Report No: HCT-A-1607-F003-1

HCT CO,LTD

DASYS Validation Report for Head TSL

Date: 24.11.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2: Serial: DE35SV2 - SN: 4d165

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

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

Measurement Stundard: DASYS (TEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
o 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 DASYS252.8.8(1222), SEMCAD X 14.6.10(7331)

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

Reference Value = 60.39 V/im; Power Drift = 0.02 dB

Peak SAR (extrupolated) = 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 W/kg

0dB =3.03 Wikg =481 dBW/kg

Cenificate No: DB35V2-4d165_Nov15 Page50!8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

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

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

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

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

DASYS2 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 30.12.2014;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; 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 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 61.95 V/im; Power Drift =-0.02 dB

Peak SAR (cxtrapolated) = 3.54 W/kg

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

Maximum value of SAR (measured) = 3.17 Wikg

-1amn

0dB =3.17 W/kg = 5.01 dBW/kg

Centificate No: DB3SV2-4d165_Nov15 Page 7of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of 28, Schweizerischer Kalibrierdienat
Schmid & Partner = S Service suisse d'étalonnage
Engineering AG 2 ¥ G gorvinio evisero o tarmiirs

Zoughausstrasse 43, 8004 Zurich, Switzeriand i ,'ﬁ‘\_)*' S  Swiss Calibration Service
Accredited by the Swiss Accredatn Sanice (SAS) Accraditation No.: SCS 0108
The Swiss Acoreditation Service is one of the signatories to the EA

Mustilatoral Ags for the recognition of calibration certificates

cient  HCT (Dymstec) Certificate No: D1900V2-5d061_Apr16
CALIBRATION CERTIFICATE

Object D1900V2 - SN: 5d061

Calibeation procedurads) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Cabration dite: April 25, 2016

This calibeation cedificate documeonts the racesbilty to nationad standards, which reafize the physical Unils of measuremeants (51)
The s and the ur thes with confick probability are given o the tollowing pages and are part of the certificate

All caltrations have bean conmucted I the cicsed laboratory faciity: environment temperatire (22 + 3)°C and humidity < 70%.

Calitention Equipment used (METE criscal for calbration)

Primary Standards D » Cal Date (Certificals No.) Se dou Calibraton

Powsr meter NRP SN: 104778 06-Ape-16 (No. 217 02288/02289) Apr-17

Power sensor NRF-Z91 SN 103244 06-Apr-16 (No. 217022858) Apr17

Power sensce NRP-281 SN 103245 05-Apr-16 (No. 21702259 Ape-17

Relerence 20 dB Aenustor SN 5058 {20k) 05-Apr-18 (No. 217-02292) Ape17

Type-N mismatch cambination SN 5047 .2 / 06327 05-Apr-16 (No. 217.02295) Ape17

Aefarmnce Probe EXIDV4 SN: 7848 51-Dec-15 (No. EX3-7340_Dec15) Dec-18

DAEA SN 601 30-Dec-15 (No. DAE4-601_Dact5) Dec-10

Seconcary Standards D& Check Date (n house) Schedulod Chock

Power meter EPM-242A SN: GEIT400704 7-0ct-15 (No, 217.02222) In house check: Oct-16

Power sensor HP 8481A SN US37292783 07-Oct-15 (No. 217.02222) In howse cheok: Oct-16

Power sensor HP 8481A SN MYA1092317 07-Oct-16 (No, 217-02223) In house check: Dct-16

RF genarator RS SMT-08 SN 100872 15-Jun-15 {in house check Jun-15) In house check: Oct-18

Networs Anwtyzar HP 87536 SN UST7390585 18-Oc1-01 (0 house chack Oct-15) in house check: Oct-10
N Function Sigrature

Catbrated by: Mchasl Weber Laboratory Technician /{%
Approved by Kalja Pokovic Techrical Managor %4

tssued: Apdl 26, 2016

This calibeation certificate shall not be reproduced except In full without written approval of the labaratory

Certificate No: D1900V2-50061_Apr1& Page 1 0f8
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Zeughausstrasse 43, 8004 Zurich, Switzertand %y ,{A}w\? S  Swiss Calibration Service
Accredited by the Swiss Accreditation Senwce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilatersl Agreement for the recognition of calibeation 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) 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 GHz2)",
February 2005

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report at the end
of the cenrtificate. 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 fiat 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 resuit.

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%.

Cenificate No: D1200V2-5d061_Apri6 Page20of8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS vs288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 400 1.40 mho/m
Measured Head TSL parameters (22.0+02)°C 400+6% 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
SAHA measured 250 mW input powar 9.53 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.6 Wikg 2 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 501 Wikg
SAR Tor nominal Head TSL parameters normalized to 1W 20.2 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were appliad.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (220=202)°C 529+6% 1.49 mho/m 26 %
Body TSL temperature change during test <05°C - —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.82 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.20 Whg

SAR for nominal Body TSL parameters

pormalized to 1W

20.9 W/kg = 16.5 % (k=2)

Centificate No: D1800V2-50061_Apri6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 58250+77)Q
Retum Loss -221dB

Antenna Parameters with Body TSL

Impedance, transiormed 1o feed point 4790+8B5)Q
Aeturn Loss -21.0d8

General Antenna Parameters and Design

I Electrical Delay (one direction) [ 1.192 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 semingid coaxial cable. The center conductor of the feeding fine is directly connected to the
sacond arm of the dipole. The anfenna i therefore shont-circulted for DC-signals. On some of the dipoles, small end caps
are added to the dipoie arms in order 1o improve matching when loaded according 1o the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not alfected by this change, The overall dipole length is stif
according o the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldeéred conneactions near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 10, 2004
Certificate No: D1800V2-53061_Apr18 Page 4ol B
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DASYS5 Validation Report for Head TSL

Date: 25.04.2016
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54061

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

Medium parameters used: = 1900 MHz; a = 1,37 S/m; g = 40; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(8.2, 8.2, 8.2); Calibrated: 31.12.2015;
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

« DASYS5252.8.8(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=5Smm, dz=Smm

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 Wikg

Maximum value of SAR (measured) = 14.5 Wikg

-3.00
-71.60
-11.40

-15.20

-19.00

0dB = 14.5 W/kg = 11.61 dBW/kg

Certificate No: D1800V2-53061_Apr16 Page 50f B
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Impedance Measurement Plot for Head TSL

Centificate No: D18900V2-5d061_Apri6
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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 0 - CW; Frequency: 1900 MHz

Medium parameters used: { = 1900 MHz; o = 1.49 S/m; & = 32.9: p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(8.03, 8,03, 8,03); Calibruted: 31.12.2015;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; 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:
Measurement grid: dx=Smm, dy=5mm, dz=Smm

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

Peak SAR {(extrapolated) = 17.3 Wikg

SAR(I 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 = 14.9 Wikg = 11,73 dBW/kg

Cenrtiticate No: D1900V2-50061_Apr16 Page 7of8
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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)
Tissue Type Head Body Head Body
Water 40.45 53.06 54.9 70.17
Salt (NaCl) 1.45 0.94 0.18 0.39
Sugar 57.0 44.9 0.0 0
HEC 1.0 1.0 0.0 0
Bactericide 0.1 0.1 0.0 0
Triton X-100 0.0 0.0 0.0 0.0
DGBE 0.0 0.0 44.92 29.44
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 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 CW Validation Modulatlon Validation
Ca:iabr_attion Dipole Date Measured Measured o ... Probe | Probe MOD. Duty S5
L Permlttlwty Conductivity Y Lineari Isotropy Type |Factor

12 | 7370 |[EX3DV4 | Body | 835 | 4d165 | 2015.12.02 54.8 PASS | PASS | PASS |GMSK|PASS

12 | 7370 |EX3DV4 | Body | 835 | 4d165 | 2015.12.02 54.8 0.98 PASS | PASS | PASS |[GMSK|PASS| N/A
3 3797 |[EX3DV4 | Body |1900| 5d061 | 2016.05.10 53.1 151 PASS | PASS | PASS |[GMSK|PASS| N/A
12 | 7370 [EX3DV4 | Body (1900 5d061 | 2016.05.10 53.1 151 PASS | PASS | PASS | N/A | N/A | N/A

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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