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1. Attestation of Test Result of Device Under Test

Test Laboratory

Company Name:

HCT Co., LTD

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

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

Attestation of SAR test result

The Highest Reported SAR

Tx. Frequency

Brand Name: LG Electronics, Mobile Comm U.S.A., Inc.

FCC ID: ZNFLO1J

Mode Name: L-01J

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Application Type: Certification

Reported SAR (W/kg)

e Equipment g 19
Body-Worn Hotspot
GSM/GPRS 850 824.2 ~ 848.8 PCE 0.37 0.38 0.42
GSM/GPRS 1900 1850.2 ~1909.8 PCE 0.19 0.50 0.50
UMTS 850 826.4 ~ 846.6 PCE <0.10 <0.10 <0.10
LTE 5 (Cell) 824.7 ~ 848.3 PCE 0.23 0.18 0.19
802.11b 2412 ~2 462 DTS 0.69 0.13 0.13
U-NII-1 5180 ~5240 NIl N/A N/A 0.11
U-NII-2A 5260 ~5 320 NII 0.88 <0.10 N/A
U-NII-2C 5500 ~5720 NII 1.00 <0.10 N/A
U-NII-3 5745 ~5 825 NII 0.39 <0.10 <0.10
Bluetooth 2402 ~ 2480 DSS/DTS N/A <0.10 N/A
Simultaneous SAR per KDB 690783 D01v01r03 1.37 0.63 0.63
Date(s) of Tests: 10/19/2016 ~ 10/28/2016, 11/23/2016, 11/29/2016
F-TP22-03 (Rev.00) 4 /195 HCT CO., LTD.
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2. Device Under Test Description
2.1 DUT specification

Device Wireless specification overview

Band & Mode Operating Mode Tx Frequency
GSM/GPRS 850 Voice / Data 824.2 — 848.8 MHz
GSM/GPRS 1900 Voice / Data 1850.2 — 1 909.8 MHz
UMTS 850 Voice / Data 826.4 — 846.6 MHz
LTE Band 5 (Cell) Voice / Data 824.7 — 848.3 MHz
2.4 GHz WLAN Data 2412 - 2 462 MHz
U-NII-1 Data 5180 — 5 240 MHz
U-NII-2A Data 5260 -5 320 MHz
U-NII-2C Data 5500 -5 720 MHz
U-NII-3 Data 5745 -5 825 MHz
Bluetooth Data 2402 — 2 480 MHz
NFC Data 13.56 MHz

Device Description

Overall (Length x Width): 148.9 mm x 71.9 mm

Device Dimension Overall diagonal dimension :158.19 mm

Battery Mode Name: BL-T28

Battery Options: Battery Type: Lithium Polymer Battery Pack
Hardware Version: Rev.1.0
Software Version : VV06h
Mode S/IN
(LBTSEMsaSr?é LEJ)MTSBSO, GSM1900, ORLAG
2.4 GHz WLAN, 2RLAD,
Device Serial Numbers 5 GHz WLAN 2RLAC

Several samples with identical hardware were used to SAR testing.

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

There is no power reduction used for any band/mode implemented in this

Power Reduction for SAR device for SAR purposes.

F-TP22-03 (Rev.00) 5 /195 HCT CO., LTD.
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2.2 DUT Wireless mode

Wireless Band

Operating Mode

Duty Cycle

Modulation

GPRS/ EDGE Rx only

GSM Voice: 12.5%
GPRS:

GSM 850 \é%;es((?gag)}() Multi-Slot Class: 1 Slot: 12.5%
1900 Class 12 — 4 Up, 4 Down 2 Slots : 25%
Mode class B 3 Slots : 37.5%
4 Slots : 50%
UMTS Rel.99 (Voice / DATA)
WCDMA
0,
(UMTS) Band 5 | HSDPA (Cat.10) 100 %

HSUPA (Cat. 6)

LTE Band 5 (Cell)

Voice / Data (QPSK, 16QAM)

100 % (FDD)

802.11 b, 802.11 g, 802.11 n (HT20), o
2.4 GHz WLAN Data 802.11 ac (VHT20) 100 %
802.11 a, 802.11 n (HT20/HT40) .
5 GHz WLAN Data 802.11 ac (VHT20/40/80) 99.18 %
Bluetooth Data 77.0 % (DH5)
Bluetooth LE 4.2 Data N/A

F-TP22-03 (Rev.00)

6 /195

HCT CO., LTD.
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2.3 LTE information

Item.

Frequency Rang

LTE Band 5 (Cell)

Description

824.7 MHz ~ 848.3 MHz

Channel Bandwidths

LTE Band 5 (Cell)

1.4 MHz, 3 MHz, 5 MHz, 10 MHz

Channel Numbers & Freq.(MHz)

Low Mid High

LTE Band 5 (Cell)

UE Category

1.4 MHz

824.7 (20407) 836.5 (20525) 848.3 (20643)

3 MHz

825.5 (20415) 836.5 (20525) 847.5 (20635)

5 MHz

826.5 (20425) 836.5 (20525) 846.5 (20625)

10 MHz

Item.

829.0 (20450) 836.5 (20525) 844.0 (20600)
Description

LTE Rel. 11, UE Category 11

Modulations Supported in UL

QPSK, 16QAM

LTE voice/data requirements

Voice / DATA

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

LTE MPR options

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

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

A-MPR is not implemented in the DUT.

Power reduction explanation

This device doesn't implements power reduction.

LTE Carrier Aggregation

This device does not support downlink and uplink Carrier Aggregation for
US region.

LTE Release 10 information

This device does not support full CA features on 3GPP Release 11. The
following LTE Release 11 features are not supported. Relay, HetNet,
Enhanced MIMO, elCl, WiFi offloading, MDH, eMBMA, Cross-Carrier
Scheduling, Enhanced SC-FDMA.

software, etc.

Description of the test equipment,

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

F-TP22-03 (Rev.00)

7 /195 HCT CO., LTD.
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2.4 TEST METHODOLOGY and Procedures

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

- FCC KDB Publication 941225 D01 3G SAR Procedures v03r01
- FCC KDB Publication 941225 D06 Hot Spot SAR v02r01
- FCC KDB Publication 941225 D05 SAR for LTE Devices v02r05

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

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

- FCC KDB Publication 447498 D01 General SAR Guidance v06

- FCC KDB Publication 648474 D04 Handset SAR v01r03

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

- October 2013 TCB Workshop Notes (GPRS testing criteria)

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

F-TP22-03 (Rev.00) 8 /195 HCT CO,, LTD.
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2.5 Nominal and Maximum Output Power Specifications
This device operates using the following maximum output power specifications. SAR values were scaled to
the maximum allowed power to determine compliance per KDB publication 447498 D01v06.

Voice
Burst Average GMSK GPRS (dBm)
Mode / Band (dBm)
1 Tx Slot ‘ 1Tx Slot 2 Tx Slot 3 Tx Slot 4 Tx Slot
Maximum 33.2 33.2 31.7 30.2 28.2
GSM/GPRS 850
Nominal 32.7 32.7 31.2 29.7 27.7
Maximum 30.2 30.2 28.7 27.2 25.2
GSM/GPRS 1900
Nominal 29.7 29.7 28.2 26.7 24.7

Mode / Band

Modulated Average (dBm)

UMTS Band 5

(850 MHz)

3GPP WCDMA 3GPP HSDPA 3GPP HSUPA
Maximum 24.7 24.7 24.7
Nominal 24.2 24.2 24.2

Mode / Band

LTE Band 5 (Cell)

Modulated Average (dBm)
Maximum 23.7
Nominal 23.2

Mode / Band
Channel
Maximum 14.0 15.5 15.5 14.0 13.0
IEEE 802.11b

Nominal 13.0 14.5 14.5 13.0 12.0
Maximum 11.5 12.0 12.5 11.0 9.5

IEEE 802.11g -
2.4GHzW IFI Nominal 10.5 11.0 115 10.0 8.5
|IEEE 802.11n Maximum 10.0 10.5 11.0 10.5 8.5
(HT20) Nominal 9.0 9.5 10.0 9.5 7.5
IEEE 802.11ac Maximum 10.0 10.5 11.0 10.5 8.5
(VHT20) Nominal 9.0 9.5 10.0 9.5 7.5

F-TP22-03 (Rev.00) 9 /195 HCT CO., LTD.
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Mode / Band Modulated Average (dBm)
20MHz Bandwidth 52~60 64 \ 100 104~144  149~161
IEEE 802.11a Maximum 8.5 9.0 10.5 10.5 15 10.5 11.0 11.0
(5 GHz) Nominal 7.5 8.0 9.5 9.5 10.5 9.5 10.0 10.0
IEEE 802.11n Maximum 9.0 9.0 10.0 10.5 11.0 10.0 10.5 10.5
(6 GHz) Nominal 8.0 8.0 9.0 9.5 10.0 9.0 9.5 9.5
IEEE 802.11ac Maximum 9.0 9.5 10.0 10.5 11.0 10.0 10.5 10.5
(5 GHz) Nominal 8.0 8.5 9.0 9.5 10.0 9.0 9.5 9.5

40MHz Bandwidth 110~142

IEEE 802.11n Maximum 8.0 8.5 10.0 10.0 10.0 10.0 10.0
(5 GHz) Nominal 7.0 75 9.0 9.0 9.0 9.0 9.0
IEEE 802.11ac Maximum 8.0 8.5 9.0 10.5 10.0 10.5 10.5

(5 GHz) Nominal
80MHz Bandwidth

Maximum

|EEE 802.11ac(5 GHz)

Nominal 6.0 7.5 8.5 7.5 7.5
Mode / Band Modulated Average (dBm)
Bluetooth Maximum 14.0
(1Mbps, GFSK) Nominal 13.0
Bluetooth Maximum 115
(2Mbps, GFSK) Nominal 10.5
Bluetooth Maximum 1.5
(3Mbps, GFSK) Nominal 10.5
Mode/Band Modulated Peak (dBm)
Maximum 55
Bluetooth LE
Nominal 4.5

F-TP22-03 (Rev.00) 10 /195 HCT CO., LTD.
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2.6 DUT Antenna Locations
Device Edges / Sides for SAR Testing

Front

Left

Right

Bottom

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

Particular EUT edges were not required to be evaluated for Wireless Router SAR if the edges were > 25 mm
from the transmitting antenna according to FCC KDB 941225 D06v02r01 on page 2. The distance between
the transmit antennas and the edges of the device are included in found in SAR _ Setup_ photos.

Note; All test configurations are based on front view.

2.7 Near Field Communications (NFC) Antenna
This EUT has NFC operations. The NFC antenna is integrated into the device for this model. Therefore, all
SAR tests were performed with the device which already incorporates the NFC antenna. A diagram showing
the location of the NFC antenna can be found in SAR _ Setup_ photos.

F-TP22-03 (Rev.00)

11 /195
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2.8 SAR Summation Scenario

According to FCC KDB 447498 D01v06, transmitters are considered to be transmitting simultaneously when
there is overlapping transmission, with the exception of transmissions during network hand-offs with
maximum hand-off duration less than 30 seconds. Possible transmission paths for the EUT are shown below
paths and are mode in same rectangle to indicate communication modes which share the same path. Modes
which share the same transmission path cannot transmit simultaneously with one another.

Path 1 Path 2
- s = = === =====71 1 T T T T T T =771
GSM/GPRS I : |
UMTS | | BT/WiFi |
LTE I | l

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

Simultaneous transmission paths

This device contains multiple transmitters that may operate simultaneously, and therefore requires a
simultaneous transmission analysis according to FCC KDB 447498 D0O1v06.

Simultaneous Transmission Scenarios

Applicable Combination Head Body-Worn Wireless Router
GSM Voice + 2.4 GHz WiFi Yes Yes N/A
GSM Voice + 5 GHz WiFi Yes Yes N/A
GSM Voice + 2.4 GHz Bluetooth N/A Yes N/A
GPRS + 2.4 GHz WiFi Yes Yes Yes
GPRS + 5 GHz WiFi Yes Yes Yes
GPRS + 2.4 GHz Bluetooth N/A Yes N/A
UMTS + 2.4 GHz WiFi Yes Yes Yes
UMTS + 5 GHz WiFi Yes Yes Yes
UMTS + 2.4 GHz Bluetooth N/A Yes N/A
LTE + 2.4 GHz WiFi Yes Yes Yes
LTE + 5 GHz WiFi Yes Yes Yes
LTE + 2.4 GHz Bluetooth N/A Yes N/A

rPowbdpE

o

©o~No

2.4 GHz WLAN, 5 GHz WLAN and 2.4 GHz Bluetooth share antenna path and cannot transmit simultaneously.
All licensed modes share the same antenna path and cannot transmit simultaneously.

Wi-Fi Hotspot is only supported for 2.4GHz WLAN

Wi-Fi Direct GO/GC is only supported for 5GHz WLAN Band U-NII-1, U-NII-3 and 2.4GHz WLAN, therefore
U-NI2A and U-NII2C were not evaluated for wireless router conditions.

Per the manufacturer, WiFi Direct is not expected to be used in conjunction with a held-to-ear or body-worn
accessory voice call. Therefore, there are no simultaneous transmission scenarios involving WiFi direct beyond
that listed in the above table.

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

Per the manufacturer, GPRS support VOIP service.

This device support VOLTE.

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

F-TP22-03 (Rev.00) 12 /195 HCT CO,, LTD.
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2.9 SAR Test Exclusions Applied

(A) WiFi

Since wireless router operations are not allowed by the chipset firmware using U-NII-2A & U-NII-2C WiFi, WiFi
Hotspot SAR test and combinations are considered only 2.4 GHz, U-NII-1 and U-NII-3 for SAR with respected
to wireless router configurations according to FCC KDB 941225 D06v02r01.

Since U-NII-2A band have higher maximum output power than U-NII-1 band and the highest reported SAR for
U-NII-2A is less than 1.2 W/kg for 1g SAR and is less than 3.0 W/kg for 10g SAR, SAR is not required for
U-NII-1 band Head and body-worn mode according to FCC KDB 248227 D01v02r02.

This device supports IEEE 802.11 ac with the following features:
a) Up to 80 MHz Bandwidth only
b) No aggregate channel configurations
c) 1 Tx antenna output
d) 256 QAM is supported
e) Band gap channels are supported.

(B) Bluetooth LE

Per FCC KDB 447498 D01v06, The 1g SAR exclusion threshold for distance < 50 mm is defined by the
following equation:

Max Power of Channel(mW)
Test Separation Distance (mm)

* [Frequency(GHz) < 3.0

Maximum Separation
Allowed Power Distance
[MHZz] [mW] [mm]
Bluetooth LE 2480 4 10 0.6

Frequency

Based on the maximum conducted power of Bluetooth LE and antenna to use separation distance, Bluetooth
LE SAR was not required [(4/10)*V2.480] = 0.6 < 3.0.

This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission
analysis is required. Per FCC KDB 447498 D01v06 IV.C.1iii, simultaneous transmission SAR test exclusion
may be applied when the sum of the 1-g SAR for all the simultaneous transmitting antennas in a specific a
physical test configuration is < 1.6W/kg. When standalone SAR is not required to be measured per FCC KDB
447498 D0O1v06 4.3.22, the following equation must be used to estimate the standalone 1-g and 10g SAR for
simultaneous transmission assessment involving that transmitter.

F-TP22-03 (Rev.00) 13 /195 HCT CO,, LTD.
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Estimated 1g SAR = Jf(GHZ) " (Max Power of channel mW)

7.5 Min Seperation Distance
Frequenc Maximum Separation Distance Estimated 1g SAR
q y Allowed Power (Body)
Bluetooth LE 2480 4 10 0.084
Note:

1) Held-to ear configurations are not applicable to Bluetooth operations and therefore were not considered for
simultaneous transmission. The Estimated 1g SAR results were determined according to FCC KDB 447498
D01v06.

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

(C)Licensed Transmitter(s)

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

This device is only capable of QPSK HSUPA in the uplink. Therefore, no additional SAR tests are required
beyond that described for devices with HSUPA in FCC KDB 941225 D01v03r01.

LTE SAR for the higher modulations and lower bandwidths were not tested since the maximum average
output power of all required channels and configurations was not more than 0.5 dB higher than the highest
bandwidth; and the reported LTE SAR for the highest bandwidth was less than 1.45 W/kg for all configurations
according to FCC KDB 941225 D05v02r05.

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

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

) _ Secondary Max tune —up (mW)
Adjusted SAR = Highest Reported SAR * — <12 W/kg.
Primary Max tune tune — up(mW)

Based on the highest Reported SAR, the secondary mode is not required.
[0.051 * (295/295)] = 0.051 W/kg < 1.2 W/kg

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

F-TP22-03 (Rev.00) 14 /195 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 (d U)
o dt\dm

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

Where:
o = conductivity of the tissue-simulant material (S/m)
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) 15 /195 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 Ill computer, near-field probe, probe alignment sensor,
and the generic twin phantom containing the brain equivalent material. The robot is a six-axis industrial robot
performing precise movements to position the probe to the location (points) of maximum electromagnetic field
(EMF) (see Figure.2).

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

] TR y
T I =]\

LControber )

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

The DAE consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel and
gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic unit.
Transmission to the PC-card is accomplished through an optical downlink for data and status information and
an optical uplink for commands and clock lines. The mechanical probe mounting device includes two different
sensor systems for frontal and sidewise probe contacts. They are also used for mechanical surface detection
and probe collision detection. The robot uses its own controller with a built in VME-bus computer. The system
is described in detail in.
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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
5.0mm from the inner surface of the shell. The area covered the entire dimension of the DUT’s head and
body area and the horizontal grid resolution was depending on the FCC KDB 865664 D01v01r04 table
4-1 & |IEEE 1528-2013.

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

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

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

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

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

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

normal at the measurement location

<3GHz >3 GHz
Maximum distance from closest measurement point
. 0 po 5+1 mm 1,:3-I(2)£0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 30°41° 90°41°

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

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

Maximum area scan Spatial resolution: Axarea, AyArea

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

point on the test device.

Maximum zoom scan Spatial resolution: Axzoom, Ayzoom

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

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

3-4 GHz: <4 mm
uniform grid: Azzeom(n) <5mm 4-5 GHz: <3 mm
5-6 GHz: <2 mm
Maximum zoom scan
Spatial resolution Azzoom(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
Azz0om(N>1): between
. <1.5-A n-1
subsequent Points = Zzoom(n-1)
3-4 GHz: >28 mm
Minimum zoom scan volume | x,y, z >30 mm 4-5 GHz: >25 mm

5-6 GHz: >22 mm

2011 for details.

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

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

Figure 6-2 shows the front, back and side views of the SAM phantom. The
center-of-mouth reference point is labeled “M”, the left ear reference point (ERP) is
marked “LE”, and the right ERP is marked “RE.” Each ERP is on the B-M
(back-mouth) line located 15 mm behind the entrance-to-ear-canal (EEC) point, as
shown in Figure6-1.The Reference Plane is defined as passing through the two ear
reference point and point M. The line N-F (Neck-Front), also called the Reference
Pivoting Line, is not perpendicular to the reference plane (See Figure 5-1), Line B-M
is perpendicular to the N-F line. Both N-F and B-M lines are marked on the external
phantom shell to facilitate handset positioning.

Fi 3.
6.2 HEAD POSITION Close-up side view of ERP

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

RE

Figure 4. Front, back and side views of SAM Twin Phantom
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Figure 5. Handset vertical and horizontal reference lines
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6.3 Body-Worn Accessory Configurations

Body-Worn operating configurations are tested with the belt-dips and holsters
attached to the device and positioned against a flat phantom in a normal use
configuration (see Figure 6-4). Per FCC KDB Publication 648474 D04v01r03
Body-Worn accessory exposure is typically related to voice mode operations when |
handsets are carried in body-Worn accessories. The body-Worn accessory 8
procedures in FCC KDB Publication 447498 D01v06 should be used to test for N \}
body-Worn accessory SAR compliance, without a headset connected to it. This '
enables the test results for such configuration to be compatible with that required for
hotspot mode when the body-Worn accessory test separation distance is greater than
or equal to that required for hotspot mode, when applicable. When the reported SAR
for a body- Worn accessory, measured without a headset connected to the handset,
is > 1.2 W/kg, the highest reported SAR configuration for that wireless mode and
frequency band should be repeated for that body- Worn accessory with a headset
attached to the handset.

s
Q““
K

Figure 6.
Sample Body-Worn Diagram

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

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

6.4 Wireless Router Configurations

Some battery-operated handsets have the capability to transmit and receive user data through simultaneous
transmission of WIFI simultaneously with a separate licensed transmitter. The FCC has provided guidance in
FCC KDB Publication 941225 D06v02r01 where SAR test considerations for handsets (LxW > 9 cm x5 cm)
are based on a composite test separation distance of 10 mm from the front back and edges of the device
containing transmitting antennas within 2.5 cm of their edges, determined from general mixed use conditions
for this type of devices. Since the hotspot SAR results may overlap with the body-Worn accessory SAR
requirements, the more conservative configurations can be considered, thus excluding some body-Worn
accessory SAR tests.

When the user enables the personal wireless router functions for the handset, actual operations include
simultaneous transmission of both the WIFI transmitter and another licensed transmitter. Both transmitters
often do not transmit at the same transmitting frequency and thus cannot be evaluated for SAR under actual
use conditions due to the limitations of the SAR assessment probes. Therefore, SAR must be evaluated for
each frequency transmission and mode separately and spatially summed with the WIFI transmitter according
to FCC KDB Publication 447498 DO01v06 publication procedures. The "Portable Hotspot* feature on the
handset was NOT activated during SAR assessments, to ensure the SAR measurements were evaluated for
a single transmission frequency RF signal at a time.
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7. ANSI/ IEEE C95.1 - 1992 RF EXPOSURE LIMITS

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

Table 8.1 Safety Limits for Partial Body Exposure

NOTES:

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

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

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

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

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

Per FCC KDB Publication 447498 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 FCC KDB 690783
D01v01r03.

8.2 3G SAR Test Reduction Procedure

8.2.1 GSM, GPRS AND EDGE

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

8.2.2 SAR Test Reduction

In FCC KDB 941225 D01v03r01, certain transmission modes within a frequency band and wireless mode
evaluated for SAR are defined as primary modes. The equivalent modes considered for SAR test reduction
are denoted as secondary modes. When the maximum output power including tune-up tolerance specified for
production units in a secondary mode is < 0.25 dB higher than the primary mode or when the highest
reported SAR of the primary mode, scaled by the ratio of specified maximum output power and tune-up
tolerance of secondary to primary mode, is < 1.2 W/kg, SAR measurements are not required for the
secondary mode. These criteria are referred to as the 3G SAR test reduction procedure. When the 3G SAR
test reduction procedure is not satisfied, SAR measurements are additionally required for the secondary
mode.

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

8.3 Procedures Used to Establish RF Signal for SAR

The following procedures are according to FCC KDB 941225 D01v03r01 - 3G SAR Measurement Procedures
The handset was placed into a simulated call using a base station simulator in a shielded chamber. Such test
signals offer a consistent means for testing SAR and are recommended for evaluation SAR measurements
were taken with a fully charged battery. In order to verify that the device was tested and maintained at full
power, this was configured with the base station simulator. The SAR measurement Software calculates a
reference point at the start and end of the test to check for power drifts. If conducted Power deviations of more
than 5 % occurred, the tests were repeated.
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8.4 SAR Measurement Conditions for UMTS

8.4.1 Output Power Verification

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

8.4.2 Head SAR Measurements

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

8.4.3 Body SAR measurements

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

8.4.4 SAR Measurements with Rel. 5 HSDPA

The 3G SAR test reduction procedure is applied to HSDPA body configurations with 12.2 kbps RMC as the
primary mode. Otherwise, Body SAR for HSDPA is measured using and FRC with H-SET 1 in Sub-test and a
12.2 kbps RMC without HSDPA. Handsets with both HSDPA and HSUPA are tested according to release 6
HSPA test procedures.

8.4.5 SAR Measurements with Rel. 6 HSUPA

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

When VOIP applies to head exposure, the 3G SAR test reduction procedure is applied with 12.2 kbps RMC
as the primary mode; otherwise, the same HSPA configuration used for body SAR measurements are applied
to head exposure testing
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8.5 SAR Measurement Conditions for LTE

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

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

8.5.2 MPR

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

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

8.5.4 Required RB Size and RB offsets for SAR testing
According to FCC KDB 941225 D05v02r05

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

for SAR.

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

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

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

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

d. Per Sec. 4.2.4 and 4.3, SAR test for higher order modulations and lower bandwidths configurations are
not required when the conducted power of the required test configurations determined by Sec. 4.2.1
through 4.2.3 is less than or equal to 1/2 dB higher than the equivalent configuration using QPSK
modulation and when the QPSK SAR for those configurations is < 1.45 W/Kg.
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8.6 SAR Testing with 802.11 Transmitters

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

8.6.1 General Device Setup

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

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

8.6.2 U-NII-1 and U-NII-2A

For devices that operate in both U-NII-1 and U-NII2A bands, when the same maximum output power is
specified for both bands, SAR measurement using OFDM SAR test procedures is not required for U-NII-1
unless the highest reported SAR for U-NII-2A is > 1.2 W/kg for 1g SAR or > 3.0 W/kg for 10g SAR. When
different maximum output powers are specified for the bands, SAR measurement for the U-NII band with the
lower maximum output power is not required unless the highest reported SAR for the U-NII band with the
higher maximum output power, adjusted by the ratio of lower to higher specified maximum output power for
the two bands, is > 1.2 W/kg for 1g SAR or > 3.0 W/kg for 10g SAR.

8.6.3 U-NII-2C and U-NII-3

The frequency range covered by U-NII-2C and U-NII-3 is 380MHz (5.47 — 5.85 GHZz), which requires a
minimum of at least two SAR probe calibration frequency points to support SAR measurements. When
Terminal Doppler Weather Radar (TDWR) restriction applies, the channels at 5.60 -5.65 GHz in U-NII-2C
band must be disabled with acceptable mechanisms and documented in the equipment certification.

Unless band gap channels are permanently disabled, SAR must be considered for these channels.

8.6.4 Initial Test Position Procedure

For exposure conditions with multiple test positions, such as handset operating nest to the ear, devices with
hotspot mode or UMPC mini-tablet, procedures for initial test position can be applied. Using the transmission
mode determined by the DSSS procedure or initial test configuration, area scans are measured for all
positions in an exposure condition. The test position with the highest extrapolated (peak) SAR is used as the
initial test position. When reported SAR for the initial test position is < 0.4 W/kg for 1g SAR and < 1.0 W/kg for
10g SAR, no additional testing for the remaining test position is required. Otherwise, SAR is evaluated at the
subsequent highest peak SAR positions until the reported SAR result is < 0.8 W/kg for 1g SAR and < 2.0 W/kg
for 10g SAR or all test positions are measured.
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8.6.5 2.4 GHz SAR test Requirements
SAR is measured for 2.4 GHz 802.11b DSSS using either the fixed test position or, when applicable, the initial
test position procedure. SAR test reduction is determined according to the following:

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

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

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

8.6.6 OFDM Transmission Mode and SAR Test Channel Selection

For the 2.4 GHz and 5 GHz bands, when the same maximum output power was specified for multiple OFDM
transmission mode configurations in a frequency band or aggregated band, SAR is measured using the
configuration with the largest channel bandwidth, lowest order modulation and lowest data rate and lowest
order 802.11 a/g/n/ac mode. When the maximum output power of a channel is the same for equivalent OFDM
configurations; for example, 802.11a, 802.11n and 802.11 ac or 802.11g and 802.11n with the same channel
bandwidth, modulation and data rate etc., the lower order 802.11 mode i.2., 802.11a, then 802.11n and
802.11ac or 802.11g then 802.11n, is used for SAR measurement. When the maximum output power are the
same for multiple test channels, either according to the default or additional power measurement
requirements, SAR is measured using the channel closest to the middle of the frequency band or aggregated
band. When there are multiple channels with the same maximum output power, SAR is measured using the
higher number channel.

8.6.7 Initial Test Configuration Procedure

For OFDM, in both 2.4 GHz and 5 GHz bands, an initial test configuration is determined for each frequency
band and aggregated band, according to the transmission mode with the highest maximum output power
specified for SAR measurements. When the same maximum output power is specified for multiple OFDM
transmission mode configurations in a frequency band or aggregated band, SAR is measured using the
configuration(s) with the largest channel bandwidth, lowest order modulation, and lowest data rate. If the
average RF output powers of the highest identical transmission modes are within 0.25 dB of each other, mid
channel of the transmission mode with highest average RF output power is the initial test channel. Otherwise,
the channel of the transmission mode with the highest average RF output conducted power will be the initial
test configuration.

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

8.6.8 Subsequent Test Configuration Procedures

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

F-TP22-03 (Rev.00) 26 /195 HCT CO,, LTD.



-~
’—.'C'- FCC ID: ZNFLO1J

HCTCO,LTD

Report No: HCT-A-1611-F002-2

9. Output Power Specifications

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

9.1 GSM
GSM Conducted output powers (Burst-Average)
Voice GPRS(GMSK) Data — CS1
Band | Channel [y GlPTF§<S GszF;S (33PTF§<S
(dBm) Slot Slot Slot
(dBm) (dBm) (dBm)
Maximum Tune-up 33.20 33.20 31.70 30.20 28.20
128 32.98 32.97 31.40 29.94 27.74
C;Eg/' 190 33.13 33.14 31.34 29.85 27.81
251 32.70 32.69 31.69 30.13 27.95
Maximum Tune-up 30.20 30.20 28.70 27.20 25.20
512 30.19 30.18 28.13 26.83 24.79
fgsol\g 661 30.19 30.19 28.49 27.11 24.90
810 30.17 30.18 28.48 27.13 24.93
GSM Conducted output powers (Frame-Average)
Voice GPRS(GMSK) Data — CS1
Band Channel GPRS GPRS GPRS GPRS
GSM 1TX 2 TX 3TX 4 TX
Slot Slot Slot Slot
Maximum Tune-up 24.17 24.17 25.68 25.94 25.19
128 23.95 23.94 25.38 25.68 24.73
G;g/' 190 24.10 24.11 25.32 25.59 24.80
251 23.67 23.66 25.67 25.87 24.94
Maximum Tune-up 21.17 21.17 22.68 22.94 22.19
512 21.16 21.15 22.11 22.57 21.78
fgso'\g 661 21.16 21.16 22.47 22.85 21.89
810 21.14 21.15 22.46 22.87 21.92
Note:

Time slot average factor is as follows:

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

GSM Class: B
GSM voice/GPRS VOIP: Head SAR, Body worn SAR
GPRS Multi-slots 12: Hotspot SAR with GPRS

Multi-slot Class 12 with CS 1 (GMSK)

Base Station

EUT
RF Connector

27 /195 HCT CO., LTD.
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9.2 UMTS
WCDMAS850
3GPP 3GPP 34.121 WCDMA Band 5 [dBm]
Release UL 4132 UL 4183 UL 4233
Version SIS DL 4357 DL 4408 DL 4458
99 WCDMA 12.2 kbps RMC 24.21 24.47 24.49
99 WCDMA 12.2 kbps AMR 24.20 24.47 24.47
5 Subtest 1 22.99 23.23 23.23
5 HSDPA Subtest 2 22.98 23.23 23.21
5 Subtest 3 22.49 22.75 22.83
5 Subtest 4 22.48 22.75 22.83
6 Subtest 1 22.97 23.23 23.30
6 Subtest 2 20.99 21.25 21.31
6 HSUPA Subtest 3 22.10 22.22 22.30
6 Subtest 4 20.98 21.24 21.31
6 Subtest 5 23.09 23.22 23.30

WCDMA Average Conducted output powers

F-TP22-03 (Rev.00)
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9.3LTE

- LTE Band 5 Maximum Conducted Power

MPR
Max. Average Power (dBm) Allowed = MPR
Bandwidth Modulation RB Size o> Per 3GPP
20407 20525 20643
824.7 MHz 836.5 MHz | 848.3 MHz | [dB] [dB]
1 0 23.16 23.16 23.22 0 0
1 3 23.14 23.27 23.29 0 0
1 5 23.14 23.26 23.23 0 0
QPSK 3 0 23.16 23.21 23.33 0 0
3 1 23.21 23.27 23.35 0 0
3 3 23.08 23.30 23.29 0 0
1.4 MHz 6 0 21.98 22.21 22.25 0-1 1
1 0 22.40 22.19 22.35 0-1 1
1 3 22.43 22.28 22.34 0-1 1
1 5 22.42 22.27 22.30 0-1 1
16QAM 3 0 22.14 22.40 22.41 0-1 1
3 1 22.20 22.40 22.44 0-1 1
3 3 22.19 22.40 22.42 0-1 1
6 0 20.92 21.37 21.41 0-2 2
MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size Per 3GPP
20415 20525 20635 (dE] (dB]
825.5 MHz 836.5 MHz | 847.5 MHz |
1 0 23.33 23.25 23.34 0 0
1 7 23.20 23.28 23.45 0 0
1 14 23.17 23.21 23.29 0 0
QPSK 8 0 22.12 22.31 22.31 0-1 1
8 3 22.11 22.28 22.37 0-1 1
8 7 22.16 22.23 22.32 0-1 1
3 MHz 15 0 22.11 22.26 22.37 0-1 1
1 0 22.50 22.29 22.20 0-1 1
1 7 22.56 22.34 22.30 0-1 1
1 14 22.47 22.23 22.13 0-1 1
16QAM 8 0 21.26 21.37 21.44 0-2 2
8 3 21.19 21.33 21.52 0-2 2
8 7 21.21 21.37 21.45 0-2 2
15 0 21.17 21.24 21.44 0-2 2
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MPR
Max. Average Power (dBm) PAeIrIo3v(v;t|eDdP 'E/(;F;T
Bandwidth Modulation RB Size [dB]
20425 20525 20625
826.5MHz 836.5MHz 846.5 MHz [dB] [dB]
1 0 23.21 23.36 23.35 0
1 12 23.11 23.25 23.31 0 0
1 24 23.19 23.32 23.31 0
QPSK 12 0 22.13 22.35 22.36 0-1 1
12 6 22.24 22.29 22.41 0-1 1
12 11 22.21 22.31 22.41 0-1 1
5 Mz 25 0 22.17 22.28 22.34 0-1 1
1 0 22.37 22.67 22.48 0-1 1
1 12 22.31 22.63 22.42 0-1 1
1 24 22.33 22.65 22.42 0-1 1
16QAM 12 0 21.22 21.50 21.43 0-2 2
12 6 21.30 21.43 21.46 0-2 2
12 11 21.31 21.53 21.46 0-2 2
25 0 21.19 21.39 21.38 0-2 2
MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RBSize G Per3GPP
Offset 20525
[dB] [dB]
836.5 MHz
1 0 23.36 0
1 24 23.25 0 0
1 49 23.53 0
QPSK 25 0 22.41 0-1 1
25 12 22.36 0-1 1
25 24 22.42 0-1 1
10 MHz 50 22.44 0-1 1
1 22.30 0-1 1
1 24 22.15 0-1 1
1 49 22.37 0-1 1
16QAM 25 0 21.39 0-2 2
25 12 21.36 0-2 2
25 24 21.40 0-2 2
50 0 21.39 0-2 2

Note: LTE Band 5 at 10 MHz Bandwidth does not support three non-overlapping channels. Per KDB 941225
DO05v02r05, when a device supports overlapping channel assignment in a channel bandwidth configuration,
the mid channel of the group of overlapping channels should be selected for testing.

F-TP22-03 (Rev.00) 30 /195
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9.4 WiFi

IEEE 802.11 Average RF Power

IEEE 802.11 (2.4 GHz)
Conducted Power

Channel
[dBm]
2412 1 13.76
2417 2 14.84
2422 3 15.15
802.11b 2437 6 15.32
2452 9 15.10
2457 10 13.19
2462 11 11.54
2412 1 10.78
2417 2 10.91
2422 3 11.58
802.11g 2437 6 11.54
2452 9 11.05
2457 10 10.38
2462 11 9.34
2412 1 9.71
2417 2 9.94
2422 3 10.50
802.11n
2437 6 10.49
(HT20)
2452 9 10.03
2457 10 9.61
2462 11 8.44
2412 1 9.75
2417 2 9.95
2422 3 10.49
802.11ac
2437 6 10.49
(HT20)
2452 9 10.27
2457 10 9.60
2462 11 8.39
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IEEE 802.11a Average RF Power— 20 MHz Bandwidth
IEEE 802.11 (5 GH2z)

Freg. Channel Conducted Power
[MHz] [dBm]
5180 36 8.37
5200 40 8.48
5220 44 8.41
5240 48 8.79
5260 52 9.89
5280 56 9.78
5300 60 9.94
802.11a 5320 64 1008

5500 100 10.41
5520 104 9.84
5580 116 10.11
5660 132 9.45
5720 144 9.32
5745 149 10.79
5785 157 10.51
5825 165 10.39

Justification for test configurations for WLAN per FCC KDB Publication 248227 D01v02r02:

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

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

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

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

Test Configuration

EUT Coax Cable Spectrum Analyzer
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9.5 Bluetooth

Averaged-Conducted Power

Bluetooth Power

Channel
[dBm]

0 13.49

DH5 39 13.56
78 11.95

0 10.93

2-DH5 39 10.95
78 9.08

0 10.93

3-DH5 39 10.95
78 9.10

Duty Cycle considerations

Per October 2016 TCB Workshop Notes:

When call box and Bluetooth protocol are used for BT SAR measurement, time-domain plot is required to

identify duty factor for supporting the test setup and result

Bluetooth duty cycle was measured using Bluetooth tester equipment (CBT / R&S) with Bluetooth protocol.

DH5 mode is the highest duty cycle and conducted power, SAR test were performed at DH5 mode

Time Domain Plot: DH5
Duty Cycle = (2.890ms/3.750ms)*100 = 77%

Agilonit Spectrum Analyrer - Sweypit SA

£0:13:35 PNy 04, 2016
RACE |

Center Freq 2.441000000 GHz #Avg Type: Pur(RMS) Frequency
NO- Fast ~»— 1rig:Free Run TYPE
IFGainl ow Atten: 30 d8 (23]

________ a—— A:‘: ]" | ', 1 S mm

Ref 20.00 dBm ) )
344 142
é 1 Center Freq

2.441000000 GHz

Xa—

StartFreq
2.441000000 GHz

Stop Freq
2,441000000 GHz

ICenter 2441000000 GHz Span 0 Hz|
Res BW 1.0 MHz VBW 1.0 MHz Sweep 10.00 ms (1001 pts) CF

. 1.000000 MHz
FUNCTON FUNCTION WO TH FUNCTION VALLIE | m Man

3750 ms [{A) 001 dB,
2840 ms | 631d8m|
2,890 ms | {4&) 002 dB |
2240 ms . $31dBm|

wso 3 Alighment Completed STATUS
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10. SYSTEM VERIFICATION

10.1 Tissue Verification

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

Table for Head Tissue Verification

Tissue Tissue Fre Measured Measured Target Target
Temp. Type (MHCL.) Conductivity Dielectric | Conductivity | Dielectric | % devo | % dev e
(°C) yP o (S/m) Constant, € o (S/m) Constant, €
820 0.884 42.854 0.899 41.578 -1.67% 3.07%
10/19/2016 21.7 835H 835 0.904 42.663 0.900 41.500 0.44% 2.80%
850 0.919 42.451 0.916 41.500 0.33% 2.29%
1850 1.369 39.290 1.400 40.000 -2.21% -1.78%
10/20/2016 21.0 1900H 1900 1.419 39.107 1.400 40.000 1.36% -2.23%
1910 1.428 39.052 1.400 40.000 2.00% -2.37%
2400 1.745 38.908 1.756 39.290 -0.63% -0.97%
10/24/2016 19.6 2450H 2450 1.803 38.779 1.800 39.200 0.17% -1.07%
2500 1.856 38.646 1.855 39.140 0.05% -1.26%
5250 4.608 35.541 4.706 35.930 -2.08% -1.08%
10/27/2016 20.9 5250H-5400H 5280 4.559 35.806 4,744 35.894 -3.90% -0.25%
5300 4.623 36.336 4.758 35.870 -2.84% 1.30%
5500 5.083 36.479 4.963 35.640 2.42% 2.35%
10/27/2016 20.9 5500H-5600H
5600 5.248 36.369 5.065 35.530 3.61% 2.36%
5720 5.329 36.135 5.133 35.458 3.83% 1.91%
5750 5.351 36.055 5.221 35.365 2.49% 1.02%
10/27/2016 20.9 5700H-5900H
5800 5.396 35.906 5.270 35.300 2.39% 1.72%
5825 5.419 35.891 5.303 35.270 2.19% 1.76%
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Table for Body Tissue Verification

Date of Tissue Tissue e Measur.ec.i M_easurgd Targe_t . ?I'arget.
Tests Temp. Type (MH2) Conductivity | Dielectric | Conductivity | Dielectric % dev o % dev &
(°C) o (S/m) Constant, € o (S/m) Constant, €

820 0.962 54.247 0.969 55.258 -0.72% -1.83%
10/19/2016 21.7 835B 835 0.974 54.213 0.970 55.200 0.41% -1.79%
850 0.984 54.192 0.988 55.154 -0.40% -1.74%
820 0.961 54.193 0.969 55.258 -0.83% -1.93%
10/20/2016 21.8 835B 835 0.972 54.149 0.970 55.200 0.21% -1.90%
850 0.983 54.130 0.988 55.154 -0.51% -1.86%
1850 1.452 52.506 1.520 53.300 -4.47% -1.49%
10/21/2016 22.0 1900B 1900 1.505 52.322 1.520 53.300 -0.99% -1.83%
1910 1.513 52.296 1.520 53.300 -0.46% -1.88%
2400 1.888 52.427 1.902 52.770 -0.74% -0.65%
10/24/2016 19.6 2450B 2450 1.954 52.219 1.950 52.700 0.21% -0.91%
2500 2.014 52.039 2.021 52.640 -0.35% -1.14%
2400 1.870 54.225 1.902 52.770 -1.68% 2.76%
11/23/2016 22.3 2450B 2450 1.935 54.008 1.950 52.700 -0.77% 2.48%
2500 2.006 53.962 2.021 52.640 -0.74% 2.51%
5180 5.353 46.969 5.283 49.038 1.33% -4.22%
5250 5.480 46.762 5.358 48.950 2.28% -4.47%

10/28/2016 20.7 5200B-5300B
5280 5.513 46.719 5.400 48.908 2.09% -4.48%
5300 5.535 46.690 5.416 48.880 2.20% -4.48%
5240 5.305 48.692 5.353 48.962 -0.90% -0.55%

11/29/2016 18.4 5200B-5300B
5250 5.326 48.663 5.358 48.950 -0.60% -0.59%
5500 5.708 48.062 5.650 48.610 1.03% -1.13%
10/28/2016 20.7 5500B-5720B 5600 5.855 47.778 5.766 48.470 1.54% -1.43%
5720 6.030 47.490 5.845 48.388 3.17% -1.86%
5750 6.064 47.445 5.944 48.277 2.02% -1.72%
10/28/2016 20.7 5725B-5900B 5800 6.123 47.249 6.000 48.200 2.05% -1.97%
5825 6.170 47.220 6.037 48.165 2.20% -1.96%
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10.2 System Verification
Prior to assessment, the system is verified to the £ 10 % of the specifications at 835 MHz/ 1 900 MHz/ 2 450
MHz/ 5 250 MHz /5 600 MHz /5 750 MHz by using the system Verification kit. (Graphic Plots Attached)

System Verification Results

1 W Target 1w .
SAR1g MEEEE Normalized Deviation Limit

(SPEAG) AR [%]

. Amb. Liquid
Probe Dipole Liquid Temp. | Temp.

(SIN)  (SIN)

835 10/19/2016 | 1605 Head 21.9 21.7 9.06 0.909 9.09 +0.33 +10

835 10/19/2016 | 3967 4d165 Body 21.9 21.7 9.47 0.974 9.74 +2.85 +10

835 10/20/2016 | 3967 Body 22.0 218 9.47 0.941 9.41 -0.63 +10
1900 | 10/20/2016 | 1605 Head 21.3 21.0 38.6 3.85 38.5 -0.26 +10
1900 | 10/21/2016 | 3967 >d08t Body 22.2 22.0 39.7 3.97 39.7 + 0.00 +10
2450 | 10/24/2016 | 3797 Head 19.8 19.6 50.6 5.19 51.9 +2.57 +10
2450 | 10/24/2016 | 3797 965 Body 19.8 19.6 49.2 4.85 48.5 -1.42 +10
2450 | 11/23/2016 | 3863 Body 22.5 22.3 49.2 4.79 47.9 -2.64 +10
5250 | 10/27/2016 | 7370 Head 21.1 20.9 77.8 8.03 80.3 +3.21 +10
5250 | 10/28/2016 | 7370 Body 20.9 20.7 74.0 7.33 73.3 -0.95 +10
5250 | 11/29/2016 | 7370 Body 18.6 18.4 74.0 7.76 77.6 + 4.86 +10
5600 | 10/27/2016 | 7370 1107 Head 211 20.9 80.5 8.08 80.8 +0.37 +10
5600 | 10/28/2016 | 7370 Body 20.9 20.7 78.9 7.93 79.3 +0.51 +10
5750 | 10/27/2016 | 7370 Head 211 20.9 76.8 7.46 74.6 -2.86 +10
5750 | 10/28/2016 | 7370 Body 20.9 20.7 74.9 7.57 75.7 +1.07 +10

10.3 System Verification Procedure
SAR measurement was prior to assessment, the system is verified to the + 10 % of the specifications at each
frequency band by using the system Verification kit. (Graphic Plots Attached)

- Cabling the system, using the Verification kit equipments.

- Generate about 100 mW Input Level from the Signal generator to the Dipole Antenna.

- Dipole Antenna was placed below the Flat phantom.

- The measured one-gram SAR at the surface of the phantom above the dipole feed-point should be within 10 %
of the target reference value.

- The results are normalized to 1 W input power.

NOTE;
SAR Verification was performed according to the FCC KDB 865664 D01v01r04.
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11. SAR TEST DATA SUMMARY

11.1 HEAD SAR Measurement Results
GSM 850 Head SAR

Frequenc Tune- Meas. Power Meas. Scalin Scaled =t
i
st Mode  UpLimit| Power = Drift | Test Position SAR Facto? SAR
MHz ch. @) | @) = (@B) (Wkg) (Wkg)
836.6 190 GSM 33.2 33.13 -0.18 Left Cheek 1:8.3 0.194 1.016 0.197 -
836.6 190 GSM 33.2 33.13 -0.00 Left Tilt 1:8.3 0.102 1.016 0.104 -
836.6 190 GSM 33.2 33.13 -0.12 Right Cheek 1:8.3 0.198 1.016 0.201 1
836.6 190 GSM 33.2 33.13 0.00 Right Tilt 1:8.3 0.104 1.016 0.106 -
836.6 190 GPRS 3Tx 30.2 29.85 -0.05 Left Cheek 1:2.77 0.315 1.084 0.341 -
836.6 190 GPRS 3Tx 30.2 29.85 0.00 Left Tilt 1:2.77 0.174 1.084 0.189 -
836.6 190 GPRS 3Tx 30.2 29.85 0.04 Right Cheek 1:2.77 0.340 1.084 0.369 2
836.6 190 GPRS 3Tx 30.2 29.85 -0.04 Right Tilt 1:2.77 0.174 1.084 0.189 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

GSM 1900 Head SAR

Frequenc Tune- Meas. Power Meas. Scali Scaled -
calin o
R Mode  UpLimit| Power | Drift | TestPosition saR | T 9 saR 3
actor o
(dB) (dB) (dB) (W/kg) (W/kg)
1880.0 661 GSM 30.2 30.19 -0.10 Left Cheek 1:8.3 0.096 1.002 0.096 3
1880.0 661 GSM 30.2 30.19 0.12 Left Tilt 1:8.3 0.025 1.002 0.025 -
1880.0 661 GSM 30.2 30.19 0.15 Right Cheek 1:8.3 0.050 1.002 0.050 -
1880.0 661 GSM 30.2 30.19 -0.17 Right Tilt 1:8.3 0.037 1.002 0.037 -
1880.0 661 GPRS 3Tx 27.2 27.11 -0.12 Left Cheek 1:2.77 0.185 1.021 0.189 4
1880.0 661 GPRS 3Tx 27.2 27.11 0.04 Left Tilt 1:2.77 0.047 1.021 0.048 -
1880.0 661 GPRS 3Tx 27.2 27.11 -0.14 Right Cheek 1:2.77 0.089 1.021 0.091 -
1880.0 661 GPRS 3Tx 27.2 27.11 -0.06 Right Tilt 1:2.77 0.059 1.021 0.060 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram
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UMTS 850 Head SAR

Frequenc Tune- Meas. Power [\ CECH Scalin
|
AR UpLimit| Power | Drift  Test Position SAR Facto?
MHz Ch. @) | @) | @) (Wikg)
836.6 4183 RMC 247 | 2447 | 016 Left Cheek 11 | 0048 | 1.054 | 0051 | 5
836.6 4183 RMC 247 | 2447 | -0.06 Left Tilt 11 | 0023 | 1.054 | 0024 | -
836.6 4183 RMC 247 | 2447 | 017 | RightCheek 11 | 0044 | 1.054 | 0046 | -
836.6 4183 RMC 247 | 2447 | 017 Right Tilt 11 | 0024 | 1.054 | 0025 | -
ANSI/ IEEE C95.1 - 1092 Safety Limit Head
Spatial Peak 1.6 Wikg

Uncontrolled Exposure/ General Population

Averaged over 1 gram

LTE Band 5 (Cell) Head SAR
Frequenc Band | Tune- | Meas. | Power MPR Meas. Scaled
. Mode Width Up Limit Power | Drift Test RB RB  Duty gapr  Scaling gar | Plo
Position Factor t No.
MHz  Ch. (MHz) | (dBm) | (dBm) | (dB) (W/kg)
836.5| 20525 | QPSK 10 23.7 | 23.53 | -0.13 | Left Cheek 0 1 49 1:1 0.209 1.040 0.217 -
836.5| 20525 | QPSK 10 22.7 | 22.42 | -0.04 | Left Cheek 1 25 24 1:1 0.154 1.067 0.164 -
836.5| 20525 | QPSK 10 23.7 | 23.53 | -0.01 Left Tilt 0 1 49 1:1 0.105 1.040 0.109 -
836.5| 20525 | QPSK 10 22.7 | 22.42 | -0.02 Left Tilt 1 25 24 1:1 0.081 1.067 0.086 -
836.5| 20525 | QPSK 10 23.7 | 23.53 | -0.12 | RightCheek | 0 1 49 1:1 0.222 1.040 0.231 6
836.5| 20525 | QPSK 10 22.7 | 22.42 | -0.10 | Right Cheek 1 25 24 1:1 0.170 1.067 0.181 -
836.5| 20525 | QPSK 10 23.7 | 23.53 | -0.04 Right Tilt 0 1 49 1:1 0.098 1.040 0.102 -
836.5| 20525 | QPSK 10 22.7 | 22.42 | 0.06 Right Tilt 1 25 24 1:1 0.078 1.067 0.083 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram
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DTS Head SAR

Band| Data | Tune- | Meas. | Power Dut Area Scan | Meas.
u
Mode width| Rate |Up Limit Power | Drift |Test Position c cliz Peak SAR | SAR Factor SAR No
3 )
MHz  Ch. (MH2)|(Mbps)| (dBm) | (dBm) | (dB) | (Wikg)  (Wikg) (Duty) | (Wikg) |

2437 6 802.11b | 22 1 155 | 15.32 | -0.01 | Left Cheek | 100 1.01 0.666 | 1.042 1.000 0694 | 7

Scaling | Scaled
Frequency

Plot

Scaling
‘ Factor

2437 6 802.11b | 22 1 155 | 1532 | 0.05 Left Tilt 100 0.914 0.544 | 1.042 1.000 0.567 | -

2437 6 802.11b | 22 1 155 | 15.32 | -0.04 |Right Cheek| 100 0.546 0.347 | 1.042 1.000 0.362 | -

2 437 6 802.11b | 22 1 155 | 15.32 -l Right Tilt | 100 0.48 _

ANSI/ IEEE C95.1 - 1992- Safet16.5y Limit Head
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

NIl Head SAR

Tune- Area

Frequenc Band | Data Meas.| Power Dut Distance Scan Meas. Scalin Scaling| Scaled Plot
ENY " \Mode width Rate| . Power Drift TestPosition y Peak  sAR 9 Factor  SAR

Limit Cycle SAR Factor No.
MHz  Ch. (MHz) (Mbps) (dBm) (dBm) (dB) (mm) | (Wikg) (Wikg) (Duty) | (Wikg)
5320 | 64 |802.11a| 20 |6Mbps| 10.5 |10.08| 0.14 | LeftCheek | 99.18 0 1.39 |0.515( 1.102 | 1.008 | 0.572 | -
5300| 60 |802.11a| 20 |[6Mbps| 10.5 | 9.94 | -0.07 Left Tilt 99.18 0 2.09 [0.766| 1.138 | 1.008 | 0.879 | 8
5320 | 64 |802.11a| 20 |6Mbps| 10.5 |10.08| 0.12 Left Tilt 99.18 0 2.15
5320 | 64 |802.11a| 20 |6Mbps| 10.5 10.08! Right Cheek | 99.18 0 0.636
5320 | 64 |802.11a| 20 |6Mbps| 10.5 [10.08| -0.05 Right Tilt 99.18 0 0.787
5500 | 100 |802.11a| 20 |6Mbps| 11.5 |10.41| -0.15 | Left Cheek | 99.18 0 152 |0.523| 1.285 | 1.008 | 0.677 | -
5500 | 100 |802.11a| 20 |6Mbps| 11.5 [10.41| -0.12 Left Tilt 99.18 0 2,22 [0.773|1.285 | 1.008 | 1.001 | 9
5580 | 116 |802.11a| 20 |6Mbps| 10.5 [10.11| -0.06 Left Tilt 99.18 0 1.72
5500 | 100 |802.11a| 20 |6Mbps| 11.5 |10.41 ‘ Right Cheek | 99.18 0 0.59
5500 | 100 |802.11a| 20 |6Mbps| 11.5 10.41 Right Tilt 99.18 0 0.709
5745 149 |802.11a| 20 |6Mbps| 11.0 |10.79 ‘ Left Cheek | 99.18 0 0.857
5745|149 [802.11a| 20 |[6Mbps| 11.0 [10.79| 0.12 Left Tilt 99.18 0 1.44
5745 149 |802.11a| 20 |6Mbps| 11.0 |10.79 ‘ Right Cheek | 99.18 0 0.731 ‘
5745|149 |802.11a| 20 |[6Mbps| 11.0 (10.79 ‘ Right Tilt 99.18 0 0.579 ‘

ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram
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11.2 Body-worn SAR Measurement Results
GSM/UMTS Body-Worn SAR
Tune- | Meas. | Power . . Scaled
Frequency . . Test Duty Distance Meas. SAR| Scaling
Up Limit Power | Drift W SAR
Position | Cycle Factor
MHz  Ch. @) | @8) | (dB) | (mm)  (Wikg) | (Wikg)
836.6 | 190 GSM 850 GSM 33.2 | 33.13 | -0.07 Rear 1:8.3 10 0.168 1.016 0.171 11
836.6 | 190 GSM 850 | GPRS3Tx | 30.2 | 29.85 | -0.04 Rear 1:2.77 10 0.348 1.084 0.377 12
1880 | 661 | GSM 1900 GSM 30.2 | 30.19 | -0.16 Rear 1:8.3 10 0.185 1.002 0.185 13
1880 | 661 | GSM 1900 | GPRS 3Tx | 27.2 | 27.11 | -0.04 Rear 1:2.77 10 0.490 1.021 0.500 14
836.6 | 4183 | UMTS 850 RMC 247 | 24.47 | 0.04 Rear 11 10 0.043 1.054 0.045 15
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

LTE Body-Worn SAR

Frequenc Band Tune- Meas. Power MPR Distance Meas. Scaled
EE Mode Width Up Limit Power Drift Test RB | RB  Duty SAR | Scaling  gAR
Size | offset Cycle
(W/kg)
836.5 | 20525 | | g5 | 10 | 23.7 | 23.53| 0.04 | Rear | 0 1 | 49 | 11 10 0.175 | 1.040 | 0.182 |16
836.5 | 20525 | QPSK | 10 | 227 | 2242 | 002 | Rear | 1 | 25 | 24 | 11 10 0.134 | 1.067 | 0.143 | -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

DTS Body-Worn SAR

Band Data | Tune- | Meas. | Power . Area Scan | Meas. Scaling| Scaled
Frequency ) . ) Test | Duty Distance Scalin Plot
Mode width Rate | Up Limit| Power | Drift o Peak SAR| SAR Factor| SAR
Position Cycle Factor (\[¢}
MHz  Ch. (MHz) (Mbps) (dBm) | (dBm)| (dB) | (mm)  (Wikg) (Wikg)| (Duty) | (Wikg) |
2437 6 |802.11b| 22 1 155 15.32 | -0.16 | Rear 100 10 0.186 0.129 | 1.042 | 1.000 | 0.134 17
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

Bluetooth Body-Worn SAR

Tune- Meas. Power . .
Frequency . . Distance |Meas. SAR| Scaling Scaled SAR | Plot
Mode Up Limit  Power Drift __ Duty Cycle
Position Factor No.
MHz  Ch. @Bm) (dBm) | (@@B) | (mm) | (Wkg) Wikg) |
2441 39 |Bluetooth DH5| 14.0 13.56 0.102 Rear 77.0 10 0.065 1.107 0.072 18
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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NIl Body-Worn SAR
Band | Data | Tune- | Meas.| Power i | DistanceArea Scan Meas. Scalin Scaling | Scaled
Mode width | Rate |\Up Limit Power| Drift = uty g

- Peak SAR SAR Factor SAR
Position Cycle Factor
MHz  Ch. (MHz) | (Mbps) (dBm) (dBm)| (dB) (mm)  (Wikg) (Wikg) Outy) | (Wikg)

5320 64 |[802.11a| 20 |6Mbps| 10.5 |10.08| 0.00 | Rear |99.18 10 0.219 |0.038 | 1.102 | 1.008 | 0.042 19

Frequency

5500 | 100 |802.11a| 20 |[6Mbps| 11.5 |10.41| 0.00 | Rear |99.18 10 0.166 | 0.040 | 1.285 | 1.008 | 0.052 20

5745 | 149 |802.11a| 20 |[6Mbps| 11.0 |[10.79| 0.00 | Rear |99.18 10 0.127 |0.025 | 1.050 | 1.008 | 0.026 21

ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

11.3 Hotspot SAR Measurement Results
GSM 850 Hotspot SAR

Tune- Meas. Power . Meas. . Scaled
Frequency Test Duty Distance Scaling Plot

SAR SAR

Mode Up Limit | Power Drift

Cmiz e | @ @ @ " kg M kg |

836.6 190 GPRS 3Tx 30.2 29.85 -0.04 Rear 1:2.77 10 0.348 1.084 0.377 12
836.6 190 GPRS 3Tx 30.2 29.85 -0.17 Front 1:2.77 10 0.330 1.084 0.358 -
836.6 190 GPRS 3Tx 30.2 29.85 -0.01 Left 1:2.77 10 0.294 1.084 0.319 -
836.6 190 GPRS 3Tx 30.2 29.85 -0.06 Right 1:2.77 10 0.205 1.084 0.222 -
836.6 190 GPRS 3Tx 30.2 29.85 0.03 Bottom 1:2.77 10 0.390 1.084 0.423 22
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

GSM 1900 Hotspot SAR

Frequenc Tune- Meas. Power - 5 Distance Meas. Scali Scaled
es u calin
4 v Mode Up Limit | Power Drift " v SAR 9 SAR
Position Cycle Factor
MHz  Ch. @) | @) (@) | (mm) | (Wikg) | Wikg) |
1880 661 GPRS 3Tx 27.2 27.11 -0.04 Rear 1:2.77 10 0.490 1.021 0.500 14
1880 661 GPRS 3Tx 27.2 27.11 -0.02 Front 1:2.77 10 0.487 1.021 0.497 -
1880 661 GPRS 3Tx 27.2 27.11 0.02 Left 1:2.77 10 0.323 1.021 0.330 -
1880 661 GPRS 3Tx 27.2 27.11 -0.06 Right 1:2.77 10 0.068 1.021 0.069 -
1880 661 GPRS 3Tx 27.2 27.11 -0.02 Bottom 1:2.77 10 0.382 1.021 0.390 -
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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UMTS 850 Hotspot SAR

Tune- Meas. Power

Frequenc Test Dut Distance
. Y Mode Up Limit | Power Drift S 1y
Position Cycle
MHz ch. @) (@B | (@B) | (mm)
836.6 4183 RMC 24.7 24.47 0.04 Rear 11 10 0.043 1.054 0.045 15
836.6 4183 RMC 24.7 24.47 -0.04 Front 11 10 0.048 1.054 0.051 23
836.6 4183 RMC 24.7 24.47 0.05 Left 11 10 0.032 1.054 0.034 -
836.6 4183 RMC 24.7 24.47 -0.03 Right 11 10 0.00765 1.054 0.008 -
836.6 4183 RMC 24.7 24.47 0.14 Bottom 11 10 0.0043 1.054 0.005 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

LTE Band 5 Hotspot SAR

Band | Tune- | Meas. | Power Scaled
Frequency Mode Width Up Limit Power | Drift | Test MPR RB RB Duty Distance Scaling gar |Plot
| ] ] o.

Size offset | Cycle Factor N
(dB) . (wikg) Wikg)

836.5 | 20525 |QPSK| 10 23.7 | 23.53 0.04 Rear 0 1 49 11 10 0.175 | 1.040 | 0.182 | 16

Position
MHz Ch. (MHz) (dBm)‘ (dBm)‘ (dB) ‘

836.5 | 20525 [QPSK| 10 22.7 | 22.42 0.02 Rear 1 25 24 11 10 0.134 | 1.067 | 0.143 | -

836.5 | 20525 [QPSK| 10 23.7 | 23.53 | -0.05 Front 0 1 49 11 10 0.169 | 1.040 | 0.176 | -

836.5 | 20525 [QPSK| 10 22.7 | 22.42 0.01 Front 1 25 24 11 10 0.129 | 1.067 | 0.138 | -

836.5 | 20525 [QPSK| 10 23.7 | 2353 | -0.01 Left 0 1 49 11 10 0.128 | 1.040 | 0.133 | -
836.5 | 20525 [QPSK| 10 22.7 | 2242 | -0.02 Left 1 25 24 11 10 0.100 | 1.067 | 0.107 | -
836.5 | 20525 [QPSK| 10 23.7 | 2353 | -0.03 Right 0 1 49 11 10 0.090 | 1.040 | 0.094 | -

836.5 | 20525 |QPSK| 10 22,7 | 2242 | -0.01 Right 1 25 24 11 10 0.072 | 1.067 | 0.077 | -

836.5 | 20525 [QPSK| 10 23.7 | 23.53 -0.06 | Bottom 0 1 49 11 10 0.187 | 1.040 | 0.194 | 24

836.5 | 20525 [QPSK| 10 22.7 | 22.42 0.04 Bottom 1 25 24 11 10 0.135 | 1.067 | 0.144 | -

ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

DTS Hotspot SAR

Band | Data | Tune- | Meas. | Power Area Scan | Meas. Scaling| Scaled

Test Duty Dist Scali
Mode  width | Rate | Up Limit| Power| Drift es Ly [Sistance Peak SAR| SAR caing Factor| SAR
Position Cycle Factor
ch. (MHz) |(Mbps)| (dBm) | (dBm)  (dB) | (mm) | Wikg) | (Wikg)| (Duty) (Wikg)

Frequency Plot

MHz

2437 6 |802.11b 22 1 155 17
2437 6 |802.11b 22 1 155 |[15.32
2437 6 |802.11b 22 1 155 |[15.32
2437 6 |802.11b 22 1 155 |[15.32

ANSI/ IEEE C95.1 - 1992— Safety Limit
Spatial Peak
Uncontrolled Exposure/ General Population

1.6 Wikg
Averaged over 1 gram

F-TP22-03 (Rev.00) 42 /195 HCT CO., LTD.



aCT

HCTCO,LTD

FCC ID: ZNFL01J

Report No: HCT-A-1611-F002-2

MHz

Frequency

Ch.

Mode

Band
width

Data
Rate

Tune-
Up Limit

Power
Power | Drift
(MHz) | (Mbps)| (dBm) | (dBm) | (dB)

Test

Duty Distance
Position Cycle

5GHz WLAN Hotspot SAR

Meas.

(mm) | Wikg)

Area Scan Meas.
Peak SAR SAR

Scaling Scaled
Factor SAR
tor

(Duty) (W/kg)

Plot
No.

Scaling

5240 48 |802.11a| 20 |6Mbps 9.0 8.79 ‘
5240 48 |802.11a| 20 |6Mbps 9.0 8.79 ‘
5240 48 |802.11a| 20 |6Mbps 9.0 8.79 ‘
5240 48 |802.11a| 20 |6Mbps 9.0 8.79
5745 | 149 [802.11a| 20 |[6Mbps| 11.0 10.79 | 0.00 Rear [99.18 10 0.127
5745 | 149 [802.11a| 20 |[6Mbps| 11.0 10.79 Front [99.18 10 0.105
5745 | 149 [802.11a| 20 |[6Mbps| 11.0 10.79 Right [99.18 10 0.06
5745 149 |802.11a| 20 |6Mbps| 11.0 10.79 | 0.00 Top [99.18 10 0.187 0.070 | 1.050 | 1.008 |0.074| 26
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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11.4 SAR Test Notes

General Notes:

1. The test data reported are the worst-case SAR values according to test procedures specified in IEEE
1528-2013, FCC KDB Procedure.

2. Batteries are fully charged at the beginning of the SAR measurements. A standard battery was used
for all SAR measurements.

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

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

5. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
447498 DO1vO06.

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

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

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

GSM/GPRS Test Notes:

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

2. This device supports GPRS VOIP in the head and the body-worn configurations therefore GPRS was
additionally evaluated for head and body-worn compliance.

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

4. Justification for reduced test configurations per KDB 941225 DO01v03r0l: The source-based
time-averaged output power was evaluated for all multi-slot operations. The multi-slot configuration
with the highest frame averaged output power including tolerance was evaluated for SAR.

5. Per FCC KDB 447498 DO01v06, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is < 0.8 W/kg then testing at the other
channels is not required for such test configuration(s). When the maximum output power variation
across the required test channels is 1/2 dB, instead of the middle channel, the highest output power
channel must be used.

6. Justification for reduced test configurations per KDB Publication 941225 D01v03r01 and October
2013 TCB Workshop Notes: The source-based frame-averaged output power was evaluated for all
GPRS/EDGE slot configurations. The configuration with the highest target frame averaged output
power was evaluated for hotspot SAR. When the maximum frame-averaged powers are equivalent
across two or more slots (within 0.25 dB), the configuration with the most number of time slots was
tested.

7. When the maximum output power variation across the required test channels are over than 1/2 dB,
instead of the middle channel, the highest output power channel was selected for SAR test according
to Per FCC KDB 447498 D01v06.
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UMTS Notes:

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

2. UMTS mode in Body SAR was tested under RMC 12.2 kbps with HSPA inactive per FCC KDB
941225 D01v03r01l. HSPA SAR was not required since the average output power of the HSPA
subtests was not more than 0.25 dB higher than the RMC level and Adjusted SAR value was less
than 1.2 W/kg.

3. Per FCC KDB 447498 D01vO06, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is < 0.8 W/kg then testing at the other
channels is not required for such test configuration(s). When the maximum output power variation
across the channel highest output power channel was used.

LTE Notes:

1. LTE Considerations: LTE test configurations are determined according to SAR Evaluation
Consideration for LTE Devices in FCC KDB 941225 D05v02r05.

2. According to FCC KDB 941225 D05v02r05.

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

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

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

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

5. SAR test reduction is applied using the following criteria:

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

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

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

3. Per KDB 248227 D01v02r02 justification for test configurations of 5 GHz WiFi Single transmission
chain operations, the initial test configuration was selected according to the transmission mode with
the highest maximum allowed powers. Other transmission mode were not investigated since the
highest reported SAR for initial test configuration adjusted by the ration of maximum output powers is
less than 1.2 W/kg for 1g SAR and less than 3.0 W/kg for 10 g SAR.

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

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

Bluetooth Notes:

1. Per October 2016 TCB Workshop Notes:
When call box and Bluetooth protocol are used for BT SAR measurement, time-domain plot is
required to identify duty factor for supporting the test setup and result
Bluetooth duty cycle was measured using Bluetooth tester equipment (CBT / R&S) with Bluetooth
protocol. DH5 mode is the highest duty cycle and conducted power. SAR test were performed at
DH5 mode
DH5 mode, Duty Cycle = (2.890ms/3.750ms)*100 = 77%
Duty cycle factor: 100/77 = 1.299
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12. Simultaneous SAR Analysis

12.1 Simultaneous Transmission Summation for Head

Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

Exposure o WWAN SAR 2.4 GHz WLAN SAR ¥ 1-g SAR
condition (W/kg) (Wikg) (Wikg)
GSM 850 0.201 0.694 0.895
GPRS 850 0.369 0.694 1.063
GSM 1900 0.096 0.694 0.790
Head SAR
GPRS 1900 0.189 0.694 0.883
UMTS 850 0.051 0.694 0.745
LTE Band 5 0.231 0.694 0.925

Simultaneous Transmission Summation Scenario with 5 GHz WLAN

e WWAN SAR 5 GHz WLAN SAR S 1-g SAR
condition (W/kg) (W/kg) (W/kg)
GSM 850 0.201 1.001 1.202
GPRS 850 0.369 1.001 1.370
GSM 1900 0.096 1.001 1.097
Head SAR
GPRS 1900 0.189 1.001 1.190
UMTS 850 0.051 1.001 1.052
LTE Band 5 0.231 1.001 1.232
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12.2 Simultaneous Transmission Summation for Body-Worn

Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

Exposure Distance \ S WWAN SAR 2.4 GHz WLAN SAR ¥ 1-g SAR
condition (mm) \ (W/kg) (W/kg) (W/kg)
GSM 850 0.171 0.134 0.305
GPRS 850 0.377 0.134 0.511
Body-worn 10 GSM 1900 0.185 0.134 0.319
GPRS 1900 0.500 0.134 0.634
UMTS 850 0.045 0.134 0.179
LTE Band 5 0.182 0.134 0.316

Simultaneous Transmission Summation Scenario with 5 GHz WLAN

Exposure Distance \ B WWAN SAR 5 GHz WLAN SAR ¥ 1-g SAR
condition (mm) \ (W/kg) (W/kg) (W/kg)
GSM 850 0.171 0.052 0.223
GPRS 850 0.377 0.052 0.429
GSM 1900 0.185 0.052 0.237
Body-worn 10
GPRS 1900 0.500 0.052 0.552
UMTS 850 0.045 0.052 0.097
LTE Band 5 0.182 0.052 0.234

Simultaneous Transmission Summation Scenario with Bluetooth

Exposure Distance _— WWAN SAR Bluetooth SAR 2 1-g SAR
condition (mm) (W/kg) (W/kg) (W/kg)
GSM 850 0.171 0.084 0.255
GPRS 850 0.377 0.084 0.461
Body-worn 10 GSM 1900 0.185 0.084 0.269
GPRS 1900 0.500 0.084 0.584
UMTS 850 0.045 0.084 0.129
LTE Band 5 0.182 0.084 0.266

Note: Bluetooth LE was not required to be measured per FCC KDB 447498 D01v06. Estimated SAR results
were used for SAR summation for body-worn back side at 10 mm to determine simultaneous transmission
SAR test exclusion.
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12.3 Simultaneous Transmission Summation for Hotspot
Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

Exposure Distance ] ‘ WWAN SAR ‘2.4 GHz WLAN SAR > 1-g SAR
" Ban

condition (mm) (Wikg) (Wikg) (W/kg)
GSM 850 0.423 0.134 0.557
GSM 1900 0.500 0.134 0.634

Hotspot 10

UMTS 850 0.051 0.134 0.185
LTE Band 5 0.194 0.134 0.328

Simultaneous Transmission Summation Scenario with 5 GHz WLAN

Exposure Distance ] ‘ WWAN SAR ‘ 5 GHz WLAN SAR > 1-g SAR
" Ban

condition (mm) (W/kg) (W/kg) (W/kg)
GSM 850 0.423 0.109 0.532
GSM 1900 0.500 0.109 0.609

Hotspot 10

UMTS 850 0.051 0.109 0.160
LTE Band 5 0.194 0.109 0.303

12.4 Simultaneous Transmission Conclusion

The above numerical summed SAR results for all the worst-case simultaneous transmission conditions were
below the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous transmission
cases will not exceed the SAR limit. And therefore no measured volumetric simultaneous SAR summation is

required per FCC KDB Publication 447498 D01v06 and IEEE 1528-2013.
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13. SAR Measurement Variability and Uncertainty

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

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

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

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

3) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and first
repeated measurements is > 1.20 or when the original or repeated measurement is = 1.45 W/kg for 1g SAR or
> 3.625 W/kg for 10g SAR (~ 10% from the 1-g SAR limit).

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

The measured SAR was <1.5 W/kg for 1g and SAR < 3.75 W/kg for 10g for all frequency bands. Therefore,
per KDB publication 865664 D01v01, the extended measurement uncertainty analysis per IEEE1528-2013

was not required.

HCT CO., LTD.
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15. SAR TEST EQUIPMENT
Manufacturer Type / Model

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

SPEAG SAM Phantom - N/A

SPEAG Triple Modular Phantom - N/A N/A N/A

HP SAR System Control PC - N/A N/A N/A
Staubli Robot RX90B L FO01/5L76A1/ A/ 01 | N/A N/A N/A
Staubli Robot RX90B L FO1/ 5K08A1/ A/ 01 | N/A N/A N/A
Staubli TX90 XlIspeag F10/ 5D1CA1/ A/ 01| N/A N/A N/A

Staubli TX90 Xlspeag F11/ 5K3RA1/ A/ 01 | N/A N/A N/A

Staubli Robot ControllerCS7TMB FO01/5L76A1/ C/ 01 | N/A N/A N/A
Staubli Robot ControllerCS7TMB FO01/ 5K08A1/ C/ 01 | N/A N/A N/A
Staubli CS8Cspeag-TX90 F10/ 5D1CA1/ 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) D22134006 A N/A N/A N/A
Staubli Teach Pendant (Joystick) D22134001 1 N/A N/A N/A
Staubli Teach Pendant (Joystick) D21142106 N/A N/A N/A
Staubli Teach Pendant (Joystick) D21142603 N/A N/A N/A
SPEAG DAE3 466 02/17/2016 Annual 02/17/2017
SPEAG DAE3 504 07/26/2016 Annual 07/26/2017
SPEAG DAE4 648 05/11/2016 Annual 05/11/2017
SPEAG DAE4 652 01/22/2016 Annual 01/22/2017
SPEAG DAE4 1417 01/27/2016 Annual 01/27/2017
SPEAG E-Field Probe EX3DV4 3967 12/16/2015 Annual 12/16/2016
SPEAG E-Field Probe EX3DV4 3797 11/24/2015 Annual 11/24/2016
SPEAG E-Field Probe EX3DV4 7370 08/30/2016 Annual 08/30/2017
SPEAG E-Field Probe ET3DV6 1605 07/29/2016 Annual 07/29/2017
SPEAG E-Field Probe EX3DV4 3863 07/28/2016 Annual 07/28/2017
SPEAG Dipole D835V2 4d165 11/24/2015 Annual 11/24/2016
SPEAG Dipole D1900V2 5d061 04/25/2016 Annual 04/25/2017
SPEAG Dipole D2450V2 965 04/19/2016 Annual 04/19/2017
SPEAG Dipole D5GHzV2 1107 01/29/2016 Annual 01/29/2017
Agilent Power Meter N1911A MY45101406 09/28/2016 Annual 09/28/2017
HP Power Sensor 8481A 2702A72055 05/27/2016 Annual 05/27/2017
SPEAG DAKS 3.5 1038 05/31/2016 Annual 05/31/2017
HP Directional Bridge 86205A 05/18/2016 Annual 05/18/2017
Agilent Base Station E5515C GB44400269 02/05/2016 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 10/17/2016 Annual 10/17/2017
Agilent Attenuator(3dB) 52744 10/16/2016 Annual 10/16/2017
Agilent Attenuator(20dB) 52664 10/16/2016 Annual 10/16/2017
HP Notebook(DAKS) - N/A N/A N/A

HP Dual Directional Coupler 16072 10/16/2016 Annual 10/16/2017
R&S M%;ds‘f:fg?\ﬂwsdé% Communication| 44990 11/30/2015 Annual 11/30/2016
Rohde & Schwarz CBT / Bluetooth Tester 100272 02/28/2016 Annual 02/28/2017

NOTE:

1. The E-field probe was calibrated by SPEAG, by the waveguide technique procedure. Dipole Verification
measurement is performed by HCT Lab. before each test. The brain/body simulating material is calibrated by HCT using
the DAKS 3.5 to determine the conductivity and permittivity (dielectric constant) of the brain/body-equivalent material.
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16. 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: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 217 C
Ambient Temperature: 219 C
Test Date: 10/19/2016
Plot No.: 1

DUT: L-01J; Type: Bar

Communication System: UID 0, GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.905 S/m; & = 42.633; p = 1000 kg/m3
Phantom section: Right Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(6.6, 6.6, 6.6); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM850 Right touch 190ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.201 W/kg

GSM850 Right touch 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.539 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.238 W/kg

SAR(1 g) = 0.198 W/kg; SAR(10 g) = 0.153 W/kg

Maximum value of SAR (measured) = 0.211 W/kg

-1.68

-3.36

-h.04

-b.72

-8.40

0dB=0.211 W/kg = -6.76 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 217 C
Ambient Temperature: 219 C
Test Date: 10/19/2016
Plot No.: 2

DUT: L-01J; Type: Bar

Communication System: UID 0, GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.77
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.905 S/m; & = 42.633; p = 1000 kg/m3
Phantom section: Right Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(6.6, 6.6, 6.6); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM850 Right touch 3Tx 190ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.342 W/kg

GSM850 Right touch 3Tx 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 7.177 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 0.407 W/kg

SAR(1 g) = 0.340 W/kg; SAR(10 g) = 0.262 W/kg
Maximum value of SAR (measured) = 0.362 W/kg

-1.68

-3.37

-h.0%

-b.73

-8.42

0 dB = 0.362 W/kg = -4.41 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 210 C
Ambient Temperature: 213 TC
Test Date: 10/20/2016
Plot No.: 3

DUT: L-01J; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.401 S/m; & = 39.177; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(5.18, 5.18, 5.18); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM1900 Left touch 661ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.0906 W/kg

GSM1900 Left touch 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.084 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 0.137 W/kg

SAR(1 g) = 0.096 W/kg; SAR(10 g) = 0.061 W/kg

Maximum value of SAR (measured) = 0.103 W/kg

-2.85

-h.71

-8.56

-11.141

-14.27

0 dB =0.103 W/kg = -9.87 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 210 C

Ambient Temperature: 213 TC

Test Date: 10/20/2016

Plot No.: 4

DUT: L-01J; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.77
Medium parameters used: f = 1880 MHz; o = 1.401 S/m; & = 39.177; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(5.18, 5.18, 5.18); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM1900 Left touch GPRS 3Tx 661ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.187 W/kg

GSM1900 Left touch GPRS 3Tx 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 4.260 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.265 W/kg

SAR(1 g) = 0.185 W/kg; SAR(10 g) = 0.118 W/kg
Maximum value of SAR (measured) = 0.202 W/kg

-2.74

-5.48

-8.22

-10.96

-13.70

0 dB = 0.202 W/kg = -6.95 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 217 C
Ambient Temperature: 219 C
Test Date: 10/19/2016
Plot No.: 5

DUT: L-01J; Type: Bar

Communication System: UID 0, WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.905 S/m; & = 42.633; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(6.6, 6.6, 6.6); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

WCDMAS850 Left touch 4183ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.0496 W/kg

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

Reference Value = 3.051 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 0.0590 W/kg

SAR(1 g) = 0.048 W/kg; SAR(10 g) = 0.037 W/kg
Maximum value of SAR (measured) = 0.0507 W/kg

-2.03

-4,0%

-b.08

-8.10

-10.13

0 dB = 0.0507 W/kg = -12.95 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 217 C

Ambient Temperature: 219 C

Test Date: 10/19/2016

Plot No.: 6

DUT: L-01J; Type: Bar

Communication System: UID O, LTE Band 5; Frequency: 836.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.5 MHz; o = 0.905 S/m; &r = 42.635; p = 1000 kg/m3
Phantom section: Right Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(6.6, 6.6, 6.6); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

LTE band 5 Right touch QPSK 10MHz 1RB 49offset 20525ch/Area Scan (8x12x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.224 W/kg

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

Reference Value = 5.555 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.274 W/kg

SAR(1 g) = 0.222 W/kg; SAR(10 g) = 0.168 W/kg
Maximum value of SAR (measured) = 0.235 W/kg

-2.09

-4.17

-b.26

-8.34

-10.43

0 dB = 0.235 W/kg = -6.29 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 196 C

Ambient Temperature: 198 C

Test Date: 10/24/2016

Plot No.: 7

DUT: L-01J; Type: Bar

Communication System: UID 0, 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; o = 1.786 S/m; & = 38.803; p = 1000 kg/m?
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3797; ConvF(6.9, 6.9, 6.9); Calibrated: 2015-11-24;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2016-01-22

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

802.11b Head Left Touch 1Mbps 6ch/Area Scan (9x15x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.978 W/kg

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

Reference Value = 9.865 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.32 W/kg

SAR(1 g) = 0.666 W/kg; SAR(10 g) = 0.322 W/kg
Maximum value of SAR (measured) = 0.969 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =0.978 W/kg = -0.09 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 209 C
Ambient Temperature: 211 C
Test Date: 10/27/2016
Plot No.: 8

DUT: L-01J; Type: Bar

Communication System: UID 0, WIFI 5GHz (0); Frequency: 5300 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; o = 4.623 S/m; & = 36.336; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(5.26, 5.26, 5.26); Calibrated: 2016-08-30;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

802.11a Head Left Tilt 6Mbps 60ch/Area Scan (11x18x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 1.50 W/kg

802.11a Head Left Tilt 6Mbps 60ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm; Graded Ratio:1.4

Reference Value = 2.195 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 4.37 W/kg

SAR(1 g) = 0.766 W/kg; SAR(10 g) = 0.153 W/kg
Maximum value of SAR (measured) = 2.33 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =1.50 W/kg = 1.77 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 209 C
Ambient Temperature: 211 C
Test Date: 10/27/2016
Plot No.: 9

DUT: L-01J; Type: Bar

Communication System: UID 0, WIFI 5GHz (0); Frequency: 5500 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5500 MHz; o = 5.083 S/m; & = 36.479; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(4.6, 4.6, 4.6); Calibrated: 2016-08-30;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

802.11a Head Left Tilt 6Mbps 100ch/Area Scan (11x18x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 1.43 W/kg

802.11a Head Left Tilt 6Mbps 100ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm; Graded Ratio:1.4

Reference Value = 1.637 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 4.48 W/kg

SAR(1 g) =0.773 W/kg; SAR(10 g) = 0.146 W/kg
Maximum value of SAR (measured) = 2.45 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =1.43 W/kg = 1.55 dBW/kg
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HCT CO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 209 C
Ambient Temperature: 211 C
Test Date: 10/27/2016
Plot No.: 10

DUT: L-01J; Type: Bar

Communication System: UID 0, WIFI 5GHz (0); Frequency: 5745 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5745 MHz; o = 5.344 S/m; & = 36.124; p = 1000 kg/m?
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(4.85, 4.85, 4.85); Calibrated: 2016-08-30;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

802.11a Head Left Tilt 6Mbps 149ch/Area Scan (11x18x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.743 W/kg

802.11a Head Left Tilt 6Mbps 149ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm; Graded Ratio:1.4

Reference Value = 7.004 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 2.19 W/kg

SAR(1 g) = 0.369 W/kg; SAR(10 g) = 0.070 W/kg
Maximum value of SAR (measured) = 1.22 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =0.743 W/kg = -1.29 dBW/kg
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HCTCO,LTD

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 217 C

Ambient Temperature: 219 C

Test Date: 10/19/2016

Plot No.: 11

DUT: L-01J; Type: bar

Communication System: UID 0, GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.975 S/m; & = 54.214; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.76, 9.76, 9.76); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn504; Calibrated: 2016-07-26

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM850 Body worn Voice Rear 190ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.214 W/kg

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

Reference Value = 13.94 VV/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 0.275 W/kg

SAR(1 g) = 0.168 W/kg; SAR(10 g) = 0.105 W/kg
Maximum value of SAR (measured) = 0.223 W/kg

-4.86

-9.73

-14.59

-19.4%

-24.32

0 dB =0.214 W/kg = -6.69 dBW/kg
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HCTCO,LTD

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 217 C

Ambient Temperature: 219 C

Test Date: 10/19/2016

Plot No.: 12

DUT: L-01J; Type: bar

Communication System: UID 0, GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.77
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.975 S/m; & = 54.214; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.76, 9.76, 9.76); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn504; Calibrated: 2016-07-26

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM850 Body GPRS 3Tx Rear 190ch 2/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.443 W/kg

GSM850 Body GPRS 3Tx Rear 190ch 2/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 19.97 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.564 W/kg

SAR(1 g) = 0.348 W/kg; SAR(10 g) = 0.216 W/kg
Maximum value of SAR (measured) = 0.461 W/kg

-4.38

-8.77

-13.15

-17.53

-21.9

0 dB = 0.443 W/kg = -3.53 dBW/kg
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HCTCO,LTD

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMAV/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 220 C

Ambient Temperature: 222 C

Test Date: 10/21/2016

Plot No.: 13

DUT: L-01J; Type: bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.483 S/m; & = 52.407; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(7.95, 7.95, 7.95); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn504; Calibrated: 2016-07-26

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM1900 Body worn Voice Rear 661ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.219 W/kg

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

Reference Value = 10.71 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 0.338 W/kg

SAR(1 g) = 0.185 W/kg; SAR(10 g) = 0.104 W/kg
Maximum value of SAR (measured) = 0.263 W/kg

-2.99

-5.97

-8.96

-11.94

-14.93

0 dB =0.219 W/kg = -6.59 dBW/kg
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HCTCO,LTD

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 220 C

Ambient Temperature: 222 C

Test Date: 10/21/2016

Plot No.: 14

DUT: L-01J; Type: bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.77
Medium parameters used: f = 1880 MHz; o = 1.483 S/m; & = 52.407; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(7.95, 7.95, 7.95); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn504; Calibrated: 2016-07-26

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM1900 GPRS 3Tx Body Rear 661ch 2/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.685 W/kg

GSM1900 GPRS 3Tx Body Rear 661ch 2/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 13.27 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.889 W/kg

SAR(1 g) = 0.490 W/kg; SAR(10 g) = 0.267 W/kg
Maximum value of SAR (measured) = 0.690 W/kg

-h.71

-11.42

-17.12

-22.83

-28.54

0 dB = 0.685 W/kg = -1.64 dBW/kg
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HCTCO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 217 C
Ambient Temperature: 219 C
Test Date: 10/19/2016
Plot No.: 15

DUT: L-01J; Type: bar

Communication System: UID 0, WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.975 S/m; & = 54.214; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.76, 9.76, 9.76); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn504; Calibrated: 2016-07-26

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

WCDMAS850 Body Rear 4183ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.0561 W/kg

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

Reference Value = 5.621 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 0.0690 W/kg

SAR(1 g) = 0.043 W/kg; SAR(10 g) = 0.026 W/kg
Maximum value of SAR (measured) = 0.0553 W/kg

-4.82

-9.64

-14.46

-19.27

-24.09

0 dB = 0.0561 W/kg = -12.51 dBW/kg
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HCTCO,LTD

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 218 C

Ambient Temperature: 220 C

Test Date: 10/20/2016

Plot No.: 16

DUT: L-01J; Type: bar

Communication System: UID O, LTE Band 5; Frequency: 836.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.5 MHz; 0 = 0.973 S/m; & = 54.15; p = 1000 kg/m?
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.76, 9.76, 9.76); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn504; Calibrated: 2016-07-26

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

LTE Band 5 Body Rear 10MHz QPSK 1RB 49offset 20525ch/Area Scan (8x12x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.195 W/kg

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

Reference Value = 13.79 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 0.219 W/kg

SAR(1 g) = 0.175 W/kg; SAR(10 g) = 0.137 W/kg
Maximum value of SAR (measured) = 0.199 W/kg

-h.1%

-10.30

-15.46

-20.61

-2h. 76

0 dB =0.195 W/kg = -7.11 dBW/kg
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HCTCO,LTD

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 196 C

Ambient Temperature: 198 C

Test Date: 10/24/2016

Plot No.: 17

DUT: L-01J; Type: Bar

Communication System: UID 0, 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; o = 1.935 S/m; & = 52.252; p = 1000 kg/m?
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3797; ConvF(6.91, 6.91, 6.91); Calibrated: 2015-11-24;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2016-01-22

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (1);

802.11b Body Rear 1Mbps 6ch/Area Scan (9x15x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.181 W/kg

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

Reference Value = 4.894 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 0.237 W/kg

SAR(1 g) = 0.129 W/kg; SAR(10 g) = 0.067 W/kg
Maximum value of SAR (measured) = 0.179 W/kg

-bh.86

-11.72

-17.57

-23.43

-29.29

0 dB =0.181 W/kg = -7.43 dBW/kg
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HCT CO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 223 C
Ambient Temperature: 225 C
Test Date: 11/23/2016
Plot No.: 18

DUT: L-01J; Type: Bar

Communication System: Bluetooth; Frequency: 2441 MHz;Duty Cycle: 1:1.299
Medium parameters used (interpolated): f = 2441 MHz; o = 1.92 mho/m; & = 54.1; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(7.45, 7.45, 7.45); Calibrated: 2016-07-28
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2016-01-27

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

Bluetooth Body rear DH5 1Mbps 39ch/Area Scan (9x15x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.081 mW/g

Bluetooth Body rear DH5 1Mbps 39ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 1.07 V/m; Power Drift = 0.102 dB

Peak SAR (extrapolated) = 0.116 W/kg

SAR(1 g) = 0.065 mW/g; SAR(10 g) = 0.032 mW/g
Maximum value of SAR (measured) = 0.090 mW/g

dB
0.000

-4.00
-8.00
-12.0

-16.0

-20.0

0 dB = 0.090mW/g
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HCT CO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 20.7 C
Ambient Temperature: 209 C
Test Date: 10/28/2016
Plot No.: 19

DUT: L-01J; Type: Bar

Communication System: UID 0, WIFI 5GHz (0); Frequency: 5320 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5320 MHz; o = 5.568 S/m; & = 46.606; p = 1000 kg/m?
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(4.66, 4.66, 4.66); Calibrated: 2016-08-30;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

802.11a Body Rear 6Mbps 64ch/Area Scan (11x18x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.0901 W/kg

802.11a Body Rear 6Mbps 64ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm; Graded Ratio:1.4

Reference Value = 0 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 0.221 W/kg

SAR(1 g) = 0.038 W/kg; SAR(10 g) = 0.011 W/kg
Maximum value of SAR (measured) = 0.109 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB = 0.0901 W/kg = -10.45 dBW/kg
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HCT CO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 20.7 C
Ambient Temperature: 209 C
Test Date: 10/28/2016
Plot No.: 20

DUT: L-01J; Type: Bar

Communication System: UID 0, WIFI 5GHz (0); Frequency: 5500 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5500 MHz; o = 5.708 S/m; & = 48.062; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(3.92, 3.92, 3.92); Calibrated: 2016-08-30;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

802.11a Body Rear 6Mbps 100ch/Area Scan (11x18x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.115 W/kg

802.11a Body Rear 6Mbps 100ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm; Graded Ratio:1.4

Reference Value = 0 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 0.278 W/kg

SAR(1 g) = 0.040 W/kg; SAR(10 g) = 0.013 W/kg
Maximum value of SAR (measured) = 0.119 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0dB=0.115 W/kg = -9.38 dBW/kg

F-TP22-03 (Rev.00) 76 /195 HCT CO,, LTD.



-
h’a- FCC ID: ZNFLO01J Report No: HCT-A-1611-F002-2

HCT CO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 20.7 C
Ambient Temperature: 209 C
Test Date: 10/28/2016
Plot No.: 21

DUT: L-01J; Type: Bar

Communication System: UID 0, WIFI 5GHz (0); Frequency: 5745 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5745 MHz; o = 6.056 S/m; & = 47.45; p = 1000 kg/m?
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(4.25, 4.25, 4.25); Calibrated: 2016-08-30;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

802.11a Body Rear 6Mbps 149ch/Area Scan (11x18x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.0769 W/kg

802.11a Body Rear 6Mbps 149ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm; Graded Ratio:1.4

Reference Value = 0 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 0.234 W/kg

SAR(1 g) = 0.025 W/kg; SAR(10 g) = 0.00821 W/kg
Maximum value of SAR (measured) = 0.0799 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =0.0769 W/kg = -11.14 dBW/kg
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HCTCO,LTD

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 217 C

Ambient Temperature: 219 C

Test Date: 10/19/2016

Plot No.: 22

DUT: L-01J; Type: bar

Communication System: UID 0, GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.77
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.975 S/m; & = 54.214; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.76, 9.76, 9.76); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn504; Calibrated: 2016-07-26

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM850 Body Bottom 3Tx 190ch/Area Scan (8x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.518 W/kg

GSM850 Body Bottom 3Tx 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 22.67 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.703 W/kg

SAR(1 g) = 0.390 W/kg; SAR(10 g) = 0.236 W/kg
Maximum value of SAR (measured) = 0.510 W/kg

-4.63

-9.26

-13.89

-18.52

-23.15

0 dB =0.518 W/kg = -2.85 dBW/kg
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HCTCO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 217 C
Ambient Temperature: 219 C
Test Date: 10/19/2016
Plot No.: 23

DUT: L-01J; Type: bar

Communication System: UID 0, WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.975 S/m; & = 54.214; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.76, 9.76, 9.76); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn504; Calibrated: 2016-07-26

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

WCDMAS850 Body Front 4183ch/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.0597 W/kg

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

Reference Value = 5.516 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.0800 W/kg

SAR(1 g) = 0.048 W/kg; SAR(10 g) = 0.028 W/kg
Maximum value of SAR (measured) = 0.0620 W/kg

-3.59

-f.119

-10.78

-14.38

-17.97

0 dB = 0.0620 W/kg = -12.08 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 218 C

Ambient Temperature: 220 C

Test Date: 10/20/2016

Plot No.: 24

DUT: L-01J; Type: bar

Communication System: UID 0, LTE Band 5; Frequency: 836.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.5 MHz; 0 = 0.973 S/m; & = 54.15; p = 1000 kg/m?
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.76, 9.76, 9.76); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn504; Calibrated: 2016-07-26

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

LTE Band 5 Body Bottom 10MHz QPSK 1RB 49offset 20525ch 2/Area Scan (7x8x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.230 W/kg

LTE Band 5 Body Bottom 10MHz QPSK 1RB 49offset 20525ch 2/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 14.71 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.311 W/kg

SAR(1 g) = 0.187 W/kg; SAR(10 g) = 0.113 W/kg
Maximum value of SAR (measured) = 0.250 W/kg

-3.71

-7.42

-11.13

-14.84

-18.55

0 dB = 0.230 W/kg = -6.39 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 184 C

Ambient Temperature: 18.6C

Test Date: 11/29/2016

Plot No.: 25

DUT: L-01J; Type: Bar

Communication System: UID 0, WIFI 5GHz (0); Frequency: 5240 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5240 MHz; o = 5.305 S/m; & = 48.692; p = 1000 kg/m?
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(4.66, 4.66, 4.66); Calibrated: 2016-08-30;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

802.11a Body Top 6Mbps 48ch/Area Scan (91x151x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.247 W/kg

802.11a Body Top 6Mbps 48ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm; Graded Ratio:1.4

Reference Value = 1.153 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 0.434 W/kg

SAR(1 g) = 0.103 W/kg; SAR(10 g) = 0.030 W/kg

Maximum value of SAR (measured) = 0.262 W/kg

dB

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB =0.247 W/kg = -6.07 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 20.7 C
Ambient Temperature: 209 C
Test Date: 10/28/2016
Plot No.: 26

DUT: L-01J; Type: Bar

Communication System: UID 0, WIFI 5GHz (0); Frequency: 5745 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5745 MHz; o = 6.056 S/m; & = 47.45; p = 1000 kg/m?
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(4.25, 4.25, 4.25); Calibrated: 2016-08-30;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

802.11a Body Top 6Mbps 149ch/Area Scan (11x9x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.181 W/kg

802.11a Body Top 6Mbps 149ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm; Graded Ratio:1.4

Reference Value = 0 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 0.335 W/kg

SAR(1 g) = 0.070 W/kg; SAR(10 g) = 0.022 W/kg
Maximum value of SAR (measured) = 0.201 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =0.181 W/kg = -7.43 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 209 C
Ambient Temperature: 211 C
Test Date: 10/27/2016
Plot No.: 27

DUT: L-01J; Type: Bar

Communication System: UID 0, WIFI 5GHz (0); Frequency: 5320 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5320 MHz; 0 = 4.631 S/m; & = 36.013; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(5.26, 5.26, 5.26); Calibrated: 2016-08-30;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

802.11a Head Left Tilt 6Mbps 64ch/Area Scan (11x18x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 1.54 W/kg

802.11a Head Left Tilt 6Mbps 64ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm; Graded Ratio:1.4

Reference Value = 2.039 V/m; Power Drift =0.12 dB

Peak SAR (extrapolated) = 4.27 W/kg

SAR(1 g) = 0.771 W/kg; SAR(10 g) = 0.153 W/kg

Maximum value of SAR (measured) = 2.48 W/kg

-10.00
-20.00
-30.00

-40.00

-h0.00

0 dB =1.54 W/kg = 1.86 dBW/kg
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Attachment 2. — Dipole Verification Plots

F-TP22-03 (Rev.00) 84 /195 HCT CO,, LTD.



-
ha- FCC ID: ZNFL01J Report No: HCT-A-1611-F002-2

HCTCO,LTD

B Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.7 °C
Test Date: 10/19/2016

DUT: Dipole 835 MHz; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.904 S/m; & = 42.663; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(6.6, 6.6, 6.6); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

Verification head 835 MHz/Area Scan (7x9x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.988 W/kg

Verification head 835 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 34.25 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 1.30 W/kg

SAR(1 g) = 0.909 W/kg; SAR(10 g) = 0.599 W/kg

Maximum value of SAR (measured) = 0.985 W/kg

-4.01

-8.0

-12.02

-16.02

-20.03
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B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.7 °C
Test Date: 10/19/2016

DUT: Dipole 835 MHz; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.974 S/m; & = 54.213; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.76, 9.76, 9.76); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn504; Calibrated: 2016-07-26

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

Verification 835 MHz body/Area Scan (12x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.05 W/kg

Verification 835 MHz body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 32.88 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 1.44 W/kg

SAR(1 g) = 0.974 W/kg; SAR(10 g) = 0.636 W/kg

-h.m
-10.02
-15.03

-20.04

-2h.04

0 dB =1.05W/kg = 0.20 dBW/kg
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B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 218 C
Test Date: 10/20/2016

DUT: Dipole 835 MHz; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.972 S/m; & = 54.149; p = 1000 kg/m?3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.76, 9.76, 9.76); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn504; Calibrated: 2016-07-26

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

835MHz Body Verification/Area Scan (12x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.18 W/kg

835MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 35.99 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 1.40 W/kg

SAR(1 g) = 0.941 W/kg; SAR(10 g) = 0.616 W/kg

Maximum value of SAR (measured) = 1.19 W/kg

-h.38

-10.76

-16.14

-21.52

-26.90

0dB=1.18 W/kg = 0.72 dBW/kg
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B Verification Data (1900 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.0 °C
Test Date: 10/20/2016

DUT: Dipole 1900 MHz; Type: D1900V2

Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; 0 = 1.419 S/m; & = 39.107; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: ET3DV6 - SN1605; ConvF(5.18, 5.18, 5.18); Calibrated: 2016-07-29;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

Verification Dipole 1900MHz/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 4.23 W/kg

Verification Dipole 1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 58.08 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 6.31 W/kg

SAR(1 g) = 3.85 W/kg; SAR(10 g) = 2.16 W/kg

Maximum value of SAR (measured) = 4.27 W/kg

dB
0

-4.97
-9.94
-14.92

-19.89

-24.86

0 dB =4.23 W/kg = 6.27 dBW/kg
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B Verification Data (1900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 22.0 °C
Test Date: 10/21/2016

DUT: Dipole 1900 MHz; Type: D1900V2

Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.505 S/m; & = 52.322; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(7.95, 7.95, 7.95); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn504; Calibrated: 2016-07-26

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

1900MHz Body Verification/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 5.67 W/kg

1900MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 62.51 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 7.13 W/kg

SAR(1 g) = 3.97 W/kg; SAR(10 g) = 2.06 W/kg

Maximum value of SAR (measured) = 5.57 W/kg

-h.92

-11.84

-17.77

-23.69

-29.61

0 dB =5.67 W/kg = 7.53 dBW/kg
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B Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 19.6°C

Test Date: 10/24/2016

DUT: Dipole 2450 MHz; Type: D2450V2

Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.803 S/m; & = 38.779; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3797; ConvF(6.9, 6.9, 6.9); Calibrated: 2015-11-24;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2016-01-22

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (1);

2450MHz Head Verification/Area Scan (8x8x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 7.39 W/kg

2450MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 65.53 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 11.1 W/kg

SAR(1 g) =5.19 W/kg; SAR(10 g) = 2.36 W/kg

Maximum value of SAR (measured) = 8.10 W/kg

-b.12

-12.24

-18.37

-24.49

-30.61

0 dB =7.39 W/kg = 8.69 dBW/kg
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B Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 19.6 °C

Test Date: 10/24/2016

DUT: Dipole 2450 MHz; Type: D2450V2

Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.954 S/m; & = 52.219; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3797; ConvF(6.91, 6.91, 6.91); Calibrated: 2015-11-24;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2016-01-22

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (1);

2450MHz Body Verification/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 7.26 W/kg

2450MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 62.55 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 9.85 W/kg

SAR(1 g) = 4.85 W/kg; SAR(10 g) = 2.28 W/kg

Maximum value of SAR (measured) = 7.40 W/kg

-F.21
-14.42
-21.63

-28.84

-36.05

0 dB =7.26 W/kg = 8.61 dBW/kg
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B Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 223 °C

Test Date: 11/23/2016

DUT: Dipole 2450 MHz; Type: D2450V2

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.94 mho/m; & = 54; p = 1000 kg/m?
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3863; ConvF(7.45, 7.45, 7.45); Calibrated: 2016-07-28
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2016-01-27

Phantom: Triple Flat Phantom

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

Verification 2450MHz/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 5.67 mW/g

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 46.4 V/m; Power Drift = -0.104 dB

Peak SAR (extrapolated) = 10.4 W/kg

SAR(1 g) =4.79 mWI/g; SAR(10 g) = 2.14 mW/g

Maximum value of SAR (measured) = 7.54 mW/g

dB
0.000

-4.84

-9.68

-14.5

-19.4

-24.2

0 dB = 7.54mW/g
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B Verification Data (5.25 GHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.9 °C

Test Date: 10/27/2016

DUT: Dipole D5GHzV2; Type: D5GHzV2

Communication System: UID 0, CW (0); Frequency: 5250 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5250 MHz; o = 4.608 S/m; & = 35.541; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(5.26, 5.26, 5.26); Calibrated: 2016-08-30;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

5.25GHz Head Verification/Area Scan (8x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 12.5 W/kg

5.25GHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm;
Graded Ratio:1.4

Reference Value = 71.99 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 34.8 W/kg

SAR(1 g) = 8.03 W/kg; SAR(10 g) = 2.27 W/kg
Maximum value of SAR (measured) = 20.9 W/kg

-h.¥2

-11.44

-17.16

-22.88

-28.60

0 dB=12.5W/kg = 10.98 dBW/kg
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HCTCO,LTD

B Verification Data (5.25 GHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.7 °C

Test Date: 10/28/2016

DUT: Dipole D5GHzV2; Type: D5GHzV2

Communication System: UID 0, CW; Frequency: 5250 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5250 MHz; o = 5.48 S/m; & = 46.762; p = 1000 kg/m?
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(4.66, 4.66, 4.66); Calibrated: 2016-08-30;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

5.25GHz Body Verification/Area Scan (8x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 13.4 W/kg

5.25GHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm,;
Graded Ratio:1.4

Reference Value = 45.61 V/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 32.7 W/kg

SAR(1 g) = 7.33 W/kg; SAR(10 g) = 2.05 W/kg
Maximum value of SAR (measured) = 19.5 W/kg

-b.94

-13.89

-20.83

2707

-34.7¢

0dB=13.4 W/kg = 11.26 dBW/kg
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B Verification Data (5.25 GHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 18.4 °C

Test Date: 11/29/2016

DUT: Dipole D5GHzV2; Type: D5GHzV2

Communication System: UID 0, CW (0); Frequency: 5250 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5250 MHz; o = 5.326 S/m; & = 48.663; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(4.66, 4.66, 4.66); Calibrated: 2016-08-30;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

5250MHz Body Verification/Area Scan (10x10x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 12.3 W/kg

5250MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm : Graded Ratio:1.4

Reference Value = 69.55 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 30.8 W/kg

SAR(1 g) =7.76 W/kg; SAR(10 g) = 2.2 W/kg

Maximum value of SAR (measured) = 19.7 W/kg

dB

-9.24

-18.50

-27.7h

-37.00

-46.24

0 dB=12.3 W/kg = 10.89 dBW/kg
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HCTCO,LTD

B Verification Data (5.6 GHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.9 °C

Test Date: 10/27/2016

DUT: Dipole D5GHzV2; Type: D5GHzV2

Communication System: UID 0, CW (0); Frequency: 5600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.248 S/m; & = 36.369; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(4.6, 4.6, 4.6); Calibrated: 2016-08-30;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

5.6GHz Head Verification/Area Scan (8x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 12.3 W/kg

5.6GHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm;
Graded Ratio:1.4

Reference Value = 68.55 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 33.3 W/kg

SAR(1 g) = 8.08 W/kg; SAR(10 g) = 2.3 W/kg

Maximum value of SAR (measured) = 20.5 W/kg

-h.23

-10.46

-15.70

-20.93

-26.16

0 dB=12.3 W/kg = 10.90 dBW/kg
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HCTCO,LTD

B Verification Data (5.6 GHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.7°C

Test Date: 10/28/2016

DUT: Dipole D5GHzV2; Type: D5GHzV2

Communication System: UID 0, CW (0); Frequency: 5600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.855 S/m; & = 47.778; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(3.92, 3.92, 3.92); Calibrated: 2016-08-30;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

5.6GHz Body Verification/Area Scan (8x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 15.5 W/kg

5.6GHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm;
Graded Ratio:1.4

Reference Value = 43.60 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 35.1 W/kg

SAR(1 g) = 7.93 W/kg; SAR(10 g) = 2.22 W/kg
Maximum value of SAR (measured) = 20.9 W/kg

-f.01

-14.03

-21.04

-28.06

-35.07

0 dB =15.5W/kg = 11.89 dBW/kg
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B Verification Data (5.75 GHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.9 °C

Test Date: 10/27/2016

DUT: Dipole D5GHzV2; Type: D5GHzV2

Communication System: UID 0, CW (0); Frequency: 5750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5750 MHz; o = 5.351 S/m; & = 36.055; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(4.85, 4.85, 4.85); Calibrated: 2016-08-30;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

5.75GHz Head Verification/Area Scan (8x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 13.0 W/kg

5.75GHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm;
Graded Ratio:1.4

Reference Value = 67.11 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 32.5 W/kg

SAR(1 g) = 7.46 W/Kkg; SAR(10 g) = 2.12 W/kg
Maximum value of SAR (measured) = 19.5 W/kg

-b.48

-12.96

-19.44

-25h.92

-32.40

0 dB=13.0 W/kg = 11.13 dBW/kg
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HCTCO,LTD

B Verification Data (5.75 GHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.7°C

Test Date: 10/28/2016

DUT: Dipole D5GHzV2; Type: D5GHzV2

Communication System: UID 0, CW; Frequency: 5750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5750 MHz; o = 6.064 S/m; & = 47.445; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(4.25, 4.25, 4.25); Calibrated: 2016-08-30;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn466; Calibrated: 2016-02-17

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

Verification/5.75GHz Body Verification/Area Scan (8x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 14.8 W/kg

Verification/5.75GHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=1.4mm; Graded Ratio:1.4

Reference Value = 41.87 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 33.6 W/kg

SAR(1 g) = 7.57 W/kg; SAR(10 g) = 2.12 W/kg

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

-f.01

-14.03

-21.04

-28.06

-35.07

0 dB=14.8 W/kg = 11.69 dBW/kg
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h'a- FCC ID: ZNFL01J Report No: HCT-A-1611-F002-2

HCTCO,LTD
Calibration Laboratory of Sy,
Schmid & Partner =2 (Y 3 servoa suies cvoage
Engineering AG £ g Serviio svizzero di tarstura
Zaughsissirasse 43. B004 Zurich, Switzerland ‘5@ NS/, Swiss Calibration Sarvics
Accrodifed by the Swiss Accreditabion Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signataries to the EA
Muttilateral Agreemant for the recognition of callbration certificates

Calbranon date

This calibration ceificate documents the traceabiily to naticnal standards. wiich reaize the physical unis of maasuraments (7).
The measurements and the uncertaintes with canfidencs probabiity sre gven on the following pages and are part of the certificale.

AR calibrations have beon canducted in the closed labeentory faciity. anvironment tempanature (22 = 3)°C and humidity < 70%

Calibeation Equoment used (MATE critical for caliration)

Primary Stancaros ) Cal Dale (Cestificate No.) Scheduled Calibration
Power metsr NRP SN 1778 068-Ape-18 (No. 217-0226842289) AprA7

Pawer senso NRP-291 SN 103244 06-Ape-18 (No._ 217-02265) Apr1?

Powar sangof NRP-231 SN 04245 06-Apr-18 (No. 217-02289) Ape-1?

Redarance 20 05 Attenuatar | SN: SE277 (20w) 05-Apr-18 (No. 217-02293) Apr-17

R Probe ESI0V2 SN: 3013 31-Dee-15 (No. ES3-3013 Dec1s) Dec-18

DAE4 SN 660 23-Dec-15 (No, DAE4-560_Dects) Dec-18

Secondary Standands 10 Check Date (in housa) Scheculed Check
Power meter E44108 SN GB45293874 08-Apr-16 {in howss check Jun-18) in house chack: Jun-18
Power sersar EM 124 SN: MY41458087 08-Apr-18 (i howsa check Jun-16) In house check. Jun-18
Power sensor E4412A SN 000110210 06-Ape-16 (in bouss check Jun-18) In house chack: Jun-18
RF g HP B648C SN US3842001700 04-Aug B4 (its house chack Jun-16) In house check: Jun-18
Netweek Analyzer HP 8753E | SN US37350888 18-D¢1-01 (in houss check Oct-15) In houze chack: Oct-16
Calbvated by

Aporoved by:

This calibration cortrficate shall not be reproduced excepl in ful wihoot wrsten approval af the taboratory.

Cartificate No: ET3-1605_Jul16 Page 1of 11
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FCC ID: ZNFL01J Report No: HCT-A-1611-F002-2
HCT CO,LTD
Calibration Laboratory of S, ik e
Schmid & Partner s cs: Service suisse d'étalonnsge
Engineering AG b8 g Servisosvizzers dl aralura
Zeughaussirasss 43, 8004 Zurich, Switzerfand U Swiss Calibration Service
ol
Aczredited by I8 Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accroditation Service is ane of the signatories to the EA
Multilateral Agr for the g of calibration cectifcates
Glossary:
TSL tissue simulating liquid
NORMx.y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx.y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A.B,C.D modulation dependent linearization parametors
Polarization ¢ i rotation around probe axis
Polanzation % 4 rotation around an axis that is in the plane normal Lo probe axis (at measurement center),
Le., 8 = 0is normal o probe axis
Connector Angle Information used in DASY system o afign probe sensor X to the robol coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)

d)
Metho:

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

IEC 62208-1, *Pracedurs to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity 10 the ear (frequency range of 300 MHz o 3 GHz)", February 2005

1EC 62208-2, “Procadure fo 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

KDB 865664, "SAR Maasurement Requirements for 100 MHz to 6 GHz"

ds Applied and Interpretation of Parameters:

NORMx,y.z: Assessed for E-Nield polarization 4 = 0 (f < 900 MMz in TEM-ced, f > 1800 MHz: R22 waveguide),
NORMx.y.z are only intermediate values, i.e., the uncertainties of NORMx,y,z does nat affect the E”-field
uncertainty inside TSL (see below ConvF).

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

DCPx.y.z: DCP ase numerical linearization parameters sssessed based on the data of power sweep with CW
signal {no uncenainty required). DCP does not depend on frequency nor media

PAR: PAR s the Peak to Average Ratlo that is nat calibrated but determined based on the signal
characteristics

Axy.z: Br.y.z; Cx.y.z; Dx,y.z VRxy,z. A B, C, D are numerical inearization parameters assessed based on
the data of power sweep ot specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the dicde.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temparature Transfer
Standard for f < 800 MHz) and inside waveguide using analylical fisld distributions based on power
measurements for f > 800 MHz. The same setups are usad for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software 1o improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
1o NORMx.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF, A frequency depandant
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to = 100
MHz.

Spherical isotropy {3D deviation from isotropy): in a field of low gradients realized using & fiat phantom
exposed by a patch antenna.

Sansor Offset: The sensor offset corespands 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),

Certificat

e No: ET3-1605_Jul16 Page Zof 11
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HCTCO,LTD

FCC ID: ZNFL01J Report No: HCT-A-1611-F002-2

ETADVS - SN 1806

July 20, 2016

Probe ET3DV6

SN:1605

Manufactured:  July 27, 2001
Calibrated: July 29, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 sysiem!)

Cenificate No. ET3-1605_Jui16 Page 3of 11

F-TP22-03 (Rev.00)
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HCTCO,LLTD

FCC ID: ZNFL01J

Report No: HCT-A-1611-F002-2

ETIDVE-- SN:1605

July 26, 2016

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Basic Calibration Parameters

Sensor X Sansor Y Sensor Z Une (k=2)
Norm (uV/(V/imy ) 146 1.83 155 +101%
DCP (mV)" 100.9 995 993
Modulation Calibration Parameters
uiD Communication System Name A B c D VR Une"
a8 dBVuv 48 mV (k=2)
0 cw X | 00 0.0 70 | 000 | 2182 | 8%
B Yy | oo 0.0 1.0 2325
Z 0.0 0.0 1.0 210.7

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%.

A The uncartainties of Norm XY 2 da not affect the £-fisle uncertainty inside TSL (see Pages § ams 6)

" Numencal irmanzation paramater: uncerainty not required

* Uncartainty is determined usng the max. deviobon from inear respanse spplying rectangular digtnbution and & axpressed for the square of the

fieid value

Cartdicate No: ET3-1605_Jul16

Page 4 of 11

F-TP22-03 (Rev.00)

104 /195

HCT CO., LTD.
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HCTCO,LTD

ETIDVE-~ SN:1605 July 28, 2016

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth© Unc

t(MHz)® | Permittivity” | (Stm)* | ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 419 0.59 6.96 .96 696 032 | 281 | £120%
835 415 0.80 6.60 6.60 6.60 035 | 280 | +120%
800 415 0.97 5.50 6.50 6.50 031 | 288 | £120%
1450 405 1.20 5.64 5.64 5.64 048 | 260 | £120%
1750 40.1 1.37 537 | 537 5.37 072 | 215 | +120%
1800 40.0 1.40 518 | 518 5.18 080 | 208 | +120%
1950 40.0 1.40 5.03 5.03 5.03 080 | 210 | £120%
2300 39.5 1.67 479 479 4.79 080 | 205 | £120%

 Freguency validity abave 300 MHz of + 100 MHz only applies for DASY w4 4 and higher {see Page 2), cise it is restricted to £ 50 MHz. Tha
uncertainty is fhe RSS of e ConvF uncertainty st calbration frequency and the uncertainty for the indcated frequency band. Fréquency vascity
bedow 300 MHz in = 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHzx respecsyely. Above § GHZ lrequency
valdity can be extended to + 110 MHz,

¥ A froquencies befow 3 GHz. the validity of a0 perameters (¢ 0d «) can ba refaxed 1o + 10% # tquid compersaton formuls is appled to
massured SAR values. Al frequencies above 3 Gz, the validity of ssue paramaters ( 8nd o) i restricted 1o + 5% . The uncentainty is the RES of
tha CanvF uncertainty for indcated targst issue parsmelers

' Alpha/Depth are determined during calation, SPEAG warrants that the remaining doviation due to the boundary effect after compecsstion is
ahways less than £ 1% for frequencies balow 3 GHz and delow + 2% for frequencies between 1.4 GHz at any distance larger than haf the probe to
dasmetar fron the boundary.

Cerfificate No: ET3-1605_ Jui18 Page 5of 1
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ET3DVE~ SN 1605 July 29, 2016

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth” Unc

f(MHz)® | Permittivity” |  (Sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 6,55 6.55 6.55 0.39 228 | £120%
835 55.2 0.97 6542 6.42 6.42 042 223 | £120%
1750 53.4 1.49 4,79 4,79 4.79 0.80 2.30 £120%
| 1900 53.3 1.52 4.55 455 455 0.80 2.46 £12.0%

* Frequency valigity sbove 300 MHz of + 100 Mz only applies for DASY w4 .4 and higher {ses Page 2), efse It is restrictad 1o + 50 MHZ. Tha
uncartanty is the RSS of the ConvF uncenainty ot caibration frequency and the uncenainty for e indcsted Fequency band. Frogquency validity
below 300 MHz is = 10, 25, 20, 80 and 70 MHz for CanvF nsssssments at 30, 64, 128, 150 and 220 MHz respecsvely. Above 5 GHz freguency
validty can be extented to + 110 Mz,

" Al trequancias below 3 GHz, the validity of tssue parameters (c and o) can be retansd 10 & 10% # fqud formula 5 appied 1o
meoasured SAR values. At frequancies above 3 GHz, ihe validity of tesue parametars (s and a} is resincted 1o + 5% Tha uncertainty is the RSS of
the Canv® uncenainty for indkeated target issue parameters

"' Alpha/Dapth sre dstermined during SPEAG that the r G deviation due to the boundary efect aftar compensation s
adways jees than = 1% for frequencies bolow 3 GHz and belaw £ 2% for frequences between 3-8 GHz al any dislance larger than halt the probe o
dametar from the boundary

Certificate No: ET3-1605_Jul1g Page 6 of 11
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ETIDVG- SN!160S July 26, 2016
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Cerificate No: ET3-1605_Jii16 Page 7 of 11
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FCC ID: ZNFL01J Report No: HCT-A-1611-F002-2

ET30VE- SN:160S July 29, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
L, . L * 2 . o o
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Cenificate No: ET3-1605_Jul16 Page 8 af 11
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ET30VE- SN:1805 July 29, 2016
Dynamic Range f(SAR}caq)
(TEM cell , fovm= 1900 MH2)
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Uncertainty of Linearity Assessment:  0.6% (k=2)
Certficate No;: ET3-1606_Jul16 Page 9of 11
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HCTCO,LTD
ET3DVE~ SN.1605 July 29,2016
Conversion Factor Assessment
f= 835 MHz WGLS R8 (H_comf) { = 1800 MHz WGLS R22 (H_convF)
z e z “
£4 £
3 ™
"
"
04 . ; \ M | P P Pt S it
" ] w " ck lf-l = k! n . o 4 0 " x|§n| . N - -
.;:;n ..i._J- c-:&l- n—-‘in
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
10 <08 06 -04a 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
Certificate No: ET3-1605_Jul16 Page 10 of 11
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ET3DVG- SN:1605 July 20, 2016

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Other Probe Parameters

Sansor Arrangement | Triangulas
Connector Angle () | 588
Mechanical Surface Detection Mode \ enabled
Optical Surface Detection Mode desabled |

| Probe Overall Langth | 337 mm |
Probe Body Diameter F0mm |
Tip Length 10 mm

! Tip Diameter 6.8 mm
Probe Tip to Sensor X Calibration Point 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor Z Calibrabion Point 2.7 mm
Recommended Measurement Distance from Surace 4 mm

Certificate No: ET3.1605_Jul16 Page 11 of 11
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FCC ID: ZNFL01J

Report No: HCT-A-1611-F002-2

HCTCO,LTD
Calibration Laboratory of S, Sohvwelisitect
Schmid & Partner S (TR 3 s e ttconmge
Engineering AG > \ g Servizio svizzero g taratura
43,5004 Zurieh, Switzertand e QoS Swiss Calibration Sarvice

Acoredited by the Swiss Acorediation Sarvce (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilaterad Agroament for tha recognition of calibration certificates

Calibraticn

This caiibeation canficate cocuments the fracsabiity to natonal standards. which reakze the phy
The measLremants and e uncartamties with confidance probatiity am given on the follkwing pages und are paet of (he ceniicste.

Caibrabion Equipment used (MATE critical for calibration)

Accraditation No.: SCS 0108

ol unts of

(S

All calbrabons have been conducisd in the cosed laboratary faciRy. snvitonment tenpersture (22 = 3)°0 and hunidity < 70%.

This calibration cerificate shal nol be reproduced axcept n full without watten aparovad of the laboratary.

Primary Star 0 Cal Date (Cartficato No Scheduled C

Power meter E44158 GBL1293874 01-Apr-16 (No. 21742128) Mar. 18

Power senzar £4412A MY 41490087 01-Apn 15 {No. 217-02128) Mar- 16

Rl 3dB A SN: S5064 (30) 01-Apr-16 (No. 217.02123) Mar-16

Ref 20 4B A SN: SS277 (20x} 01-Apr-15 (No. 217-02132) Mar-16

Rt 30 B Attorsatoe SN- 56323 {30b) 01-Apr-15 (No. 217402133) Mar-16

Ref Probe ES30V2 SN 3013 30-Dec-14 {No. ES3-3013_Dec14) Dec-15

OAE4 Sh- 860 14-Jan-15 {No. DAE4-560_Jan15} Jan-16

Secocdary Standards D Chack Date (in howss) Scheduled Check

RF g HP BBARC US342001700 £-Aug-98 {in house check Agar-13) In house chack Apr-16

L & Analyzor HP 8751E | US37300585 18-0c1-01 (i houss check Oct-15) In house chack O-16
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FCC ID: ZNFL01J Report No: HCT-A-1611-F002-2
HCTCO,LTD
Calibration Laboratory of SO,
. & ke Schweizerischer Kalibrierdionst

Schmid & Partner %% cs: Service suisse d'étalonnage

Engineering AG & Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerfand , ‘ S Swiss Calitration Service

S W
Accredited by the Swss Accreditation Service (SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories 1o the EA
Multiiateral Agroement for the recognition of calibeation certificates
Glossary:
TSL tissue simulating iquid
NORMx,y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y.z
DCcP dicde compression paint
CF crest factor (1/duty_cycle) of the RF signal
A B CD modulation dependent Nnearization parameters
Polarization ¢ i rotation around probe axis
Potarization 8 § rotation around an axis that Is in the plane normal to probe axis (at measurement center),
i.e,, % =0 is normal to probe axis

Conneator Angle information used in DASY system 1o align probe sensor X 1o ihe robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)

d)

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

IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the aar (frequency range of 300 MHz 1o 3 GHz)", February 2005

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

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

Methods Applied and Interpretation of Parameters:

NORMYy,y.z: Assessed for E-fiekd polarization § = 0 (f < 900 MHz in TEM-csll; f > 1800 MHz: R22 wavcwido)
NORMx.y,z are only intermediate values, i.e., the uncertainties of NORMx.y,z does not affect the E”-field
uncertainty inside TSL {see below ConvF).

NORM(f)x.y,.z = NORMx.y.z * frequency_response (see Frequency Responsse Chart). This linearization i
implemented in DASY4 software versions fater than 4.2. The uncertainty of the frequency résponse is iIncluded
in the stated uncartainty of ConvF.

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

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

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

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

Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a fiat phantom
exposed by a patch antenna,

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

Connectar Angle: The angle Is assessed using the information gained by detarmining the NORMx (no
uncertainty required)

Cerfificate No: EX3-3067_Dects Page 2 of 11
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h’a- FCC ID: ZNFL01J Report No: HCT-A-1611-F002-2

HCTCO,LLTD

EX3DV4- SN:3967 December 16. 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Une (k=2)
Norm (uVAVIm)*y" (.54 0.38 0,45 £101 %
DCP (mV)" 101.3 97.8 101.0
Modulation Calibration Parameters
uiD Communication System Name A 8 c [} VR Unc"
e 48 | dBVuV dB my (k=2)
0 oW x| 00 00 | 10 | 000 | 1460 | *35%
Y | 00 0.0 1.0 1437
Z 0.0 0.0 1.0 138.2

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 uncartainties of Norm X.¥.2 do not atfect the £'-fleki uncertanty inside TSL (s=s Pages 5 and &)
¥ Numerical \ paramater- ¢

not required,
¥ Uncertainty is dutermined using the max. d 1 from lnear response applying rectangular disinbution and 16 axpressed for the square of the
fiedd vahue
Cerificate No: EX3.3967_Dec15 Page ¢ of 11
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h'a- FCC ID: ZNFLO01J Report No: HCT-A-1611-F002-2

HCTCO,LTD

EX3DVa- SN:3967 December 18, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHz) © Pe::m < cu('ds:nc;“n ConvFX | ConvFY | ConvFZ | Alpha® T«ﬁ}i =) 7(;;)_
750 419 0.89 10.27 10,27 10.27 0.21 139 | £120%
835 415 0.50 8.87 9.87 9.87 0.20 138 | +120%
500 415 0.97 l 9.70 9.70 370 0.25 115 | £120% '
1450 405 1.20 B.19 8.19 8.19 0.29 092 | +120%
1750 401 1.37 8.39 8.39 8.39 0.25 088 | £120%
1900 40.0 1.40 8.11 8.11 8.11 0.38 080 | £120%
1950 40.0 1.40 7.90 7.90 7.90 0.38 086 | £120%
2300 39.5 1.67 7.73 7.73 7.73 l 0.37 084 | £120%
2450 392 1.80 742 | 742 | 742 | 040 | o080 | 2120%
2600 39.0 1.96 7.47 7.47 7.17 0.41 083 | £120%
3500 379 291 789 | 768 7.69 0.94 063 | +131%
5200 36.0 4,66 537 5.37 5.37 0.35 180 | £131%
5300 35.9 476 5.04 5.04 5.04 0.40 1.80 | #131%
5500 356 496 4,87 4.87 487 0.45 1.80 | +131%
5600 355 5.07 4,65 4.65 4.65 0.50 180 | £131%
5800 35.3 5.27 4.69 4.69 469 0.50 180 | £131%

‘meyvahdnyamSMMzdzlmMcmmmlocMYv‘lmmlumi’) acnumumswm The
uncortanty is the RSS of the CanvF uncerfainty a1 calibration frequency and the unceriainty for the y band. F y valdity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ComnF assessmants & 30, 64, 128, \wmammwy AbunSGHxﬁaqum
uhdlymbemmedln‘ 110 MHE

" A trequencias below 3 GHz, the valdty of tissue parameters (o and o) can be relazed 1o + 10% # lqud foemara =
measured SAR values, At frequences above 3 GHz, the vality of tssus paramelers (c and o) & restncted 1o 2 5%, TMummaﬂycmeRSSd
Iho ConvF uncaanty for Ingicated target tssue parameters.

% Alpha/Depth are detarmined during calibration. SPEAG warrants that the remaining deviation due (o he boundary sffect aftar compensaton is
Pways kess than + 1% for frequencies below 3 GHz and below + 2% for frequencias batween 3-6 GHZ at any distance Sarger than half the probe tip
dameter from the boandary.
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h'a- FCC ID: ZNFLO01J Report No: HCT-A-1611-F002-2

HCTCO,LTD

EX30V4- SN:3067 December 182015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth * Une

Cf(MHz)® | Permittivity " (Sim)* ConvF X | ConvFY | ConvFZ | Alpha® | (mmj) (k=2)
750 55.5 0.96 9.92 9.92 0.92 0.22 1.41 +£120%
835 55.2 0.97 9.76 9.76 9.76 0.24 1.28 +120%
1750 53.4 1.49 8,04 8.04 8.04 0.40 0.85 £120%
1800 53.3 152 7.95 7.95 7.95 0.35 092 | 120%
2450 52.7 1.95 7.31 7.31 7.3 0.40 086 | £120%
2600 525 216 7.18 7.19 7.19 0.25 105 | £120%
3500 51.3 an 686 6.86 6.86 0.36 1.14 | £131%
5200 49.0 5.30 4.32 4.32 4.32 0.55 190 | +13.1%
5300 489 542 4.23 4.23 423 0.55 190 | £131%
5500 488 585 3.80 3.80 3.80 080 | 180 | +13.1%
5600 | 48.5 577 3.70 3.70 370 060 | 190 | £134%
5800 482 .00 382 3.82 3.82 060 | 180 | £13.1%

© Fraquancy valkity above 300 MHz of 3 100 Mi<z only appies for DASY w4 and higher (see Page 2). alse It is resticied fo £ 50 MHz. The
uncerainty 5 the RSS of the ConvE uncerainty at calration fraguancy and the uncertainty for the indicated fraguency band. Frequency validity
below 300 Mz is £ 10, 25, 40, 50 and 70 MMz for CorwF assesaments at 30, 64, 128, 150 and 220 MMz respechively. Abave 5 GHz frequency
vakdity can be exiended fo = 110 MHz

" Al roquencies balow 3 GHz. the valdity of tissue parameters (¢ and ) can be refaeed 10 £ 10% if liguid comp formuia is anphed to
measured SAR values Al freguencies sbove 3 GHz, the validity of tasue paramesers (s and o) is reaticiad 10 = 5%, The uncertainty is the RSS of
1he ConvF uncertainty for indicatad targel issue parameters

“ Alpha'Deth are d 0a durning SPEAG that tha ramaning ceviation cue to the y effect after cor

atways less than + 'I'Llukequmbebwzmummwihhhwbemn%G’tuwmmgmhﬁlmmm
diameter from the boundary,
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Report No: HCT-A-1611-F002-2

EX3DV4- SN:3967

ency response (normalized)
Q

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

December 16, 2015
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 =0°

December 16, 2015
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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FCC ID: ZNFL01J

Report No: HCT-A-1611-F002-2

EX30V4- SN:3867
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December 16, 2015
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Uncertainty of Linearity Assessment: £ 0,6% (k=2)
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FCC ID: ZNFL01J Report No: HCT-A-1611-F002-2

EX3DV4- SN.3867

December 16, 2015

Conversion Factor Assessment
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Error ($, 9), =900 MHz
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Uncertainty of Spherical Isotropy Assessment; £ 2.6% (k=2)
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h'a- FCC ID: ZNFL01J Report No: HCT-A-1611-F002-2

HCTCO,LLTD

EX3DVA-- SN:3967 Deacember 16, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle () -20.6
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 1 10 mm
Tip Length g mm
Tip Diameter 25mm
Probe T 10 Sensor X Calibration Paint T mm
Probe Tip 1o Sensor Y Calibration Paint 1 mm
“Probe Tip to Sensar Z Cailbration Point 1T mm
Recommended Measurement Distance from Surface 14 mm
Certificate No: EX3-3967_Dec15 Page 11 of 11
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FCC ID: ZNFL01J

Report No: HCT-A-1611-F002-2

HCT CO,LTD
Calibration Laboratory of o e Siinatonrhiichiar KA
Schmid & Partner % 7 g mmmmm
Engineering AG g 3 Servizic svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 7 ; W\ S wiss Caibration Service

Accrecited by the Swiss Accreditation Service |SAS)
The Swiss Accreditation Service is onu of the signatories to the EA
Muttitateral Agreement for the recognition of callbration certifficates

Calibration procedurels)

Caliration dute

Thvs caliteation cantificate he ity 1o nabor o8 which realize (e physcal units of (8
Tha maan and tha with confh pe Wity are givan an tha following pages and ae pan of e cedilicale

Al caiibrations nave Dasn canducted In the closed lsboratory tacilty: sawimnment tamperaturs (22 + 37°C and humity < 70%.

Cafitrution Equpment used (MATE crilical for cal®ymon)

Accroditation No.: SCS 0108

Primary Stanards 10 Cail Date {Castificste Nov) Sghedulsd Calbration
Power mater E44108 GBA1263874 01-Age-15 (No. 217-02125) Mar-18
Perwer senzof E4412A 1Y 43428067 D1-Apr-15 (No. 217-02128) Mar-18
Ref 3 4B Altenusior SN: S5054 {3¢) 01-Age-15 (No. 217-02129) Mar-15
Rel 20 4B Atenuator | SN: SS277 {20%) 01-Ape-15 (No. 217-02132) Mar-16
Referenioe 30 dB Atenualor | SN: S51261308) 01-Age-15 (No. 217-02133) Mar-15
Ref Probe ES30V2 SN: 3013 30-Dec-14 (No_E53-3013_Dac4) Dec-15
DAE4 SN 630 14-18n-15 (No_ DAEA-B50_Jsn15) Jan-16
Secondary Standards D Check Date {in house) Scheduled Check
| RF generalor HP 86460 US36542U01700 4-A1g-20 (in house chick Apr-13) In house check: Apr-18
Network Anaiyzee HP BTSIE | US37390585 18-0ct-D1 in hause chack Cez-15) In house chock: Oct 1

Function

Calteated by

Approved by:

This callbraton cevtificaa shal not be reproduced excapt in full without written approval o the laboratory,
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FCC ID: ZNFL01J Report No: HCT-A-1611-F002-2
HCTCO,LTD
Calibration Laboratory of S, s S Foé Kalibiiert
Schmid & Partner i % Sefvice sulsse détalonnage
Engineering AG % ¢ Servizio swizzero ¢ taratura
Zoughausstragse 43, 8008 Zurich, Switzeriand TN S swiss Catibration Sarvic
Accrodited by e Swiss Accreditation Servios (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service &5 one of the signataries to the EA

Multilateral Ags for the recognition of calibration certificates

Glossary:

TSL tissue simukating liquid

NORMx.y,z sensitivity in free space

CoavF sensitivity in TSL / NORMx.y,z

DCP diode compression point

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

A B.C.D modulation dependent linearization parameters

Polarization ¢ i rotation around probe axis

Polarization 8 4 rotation around an axis that s in the plane normal to probe axis (8l measurement center),
e, & =0 Is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
)

d)

|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

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

IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz 1o & GHz)", March 2010

KDB 885664, "SAR Measurament Requirements for 100 MHz to 6 GHz"

Mothods Applied and Interpretation of Parameters:

NORMy,y,2: Assessed for E-field polarization § = 0 (f < 900 MHz in TEM-cel; f > 1800 MHz: R22 weveguvde)
NORMzx.y,z are only intermediate valuss, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncerainty inside TSL (see below ConvF).

NORM(N)x.y.z = NORMx.y.z * frequency_response (see Frequency Respanse Chart). This linearization is
impiemented in DASY4 software versions faler than 4.2. The uncertainty of the frequency response is included
In the stated uncertainty of ConvF,

DCPy,y,z;: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncenainty required). DCP does not depend on frequency nor medsa,

PAR: PAR is the Peak to Average Ratio that i not calibrated but datermined based on the signal
charscteristics

Axy.2 Bxyz: Cx.y.z Dxy,z, VRx.y.z A B, C, D are numerical linearization 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 Parameders: Assessed (n flal phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and Inside waveguide using analylical field distributions based on power
measurements for f > 800 MHz. The same setups are usad for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given, These parameters are
used in DASY4 software to improve probe accuracy ciose 1o the boundary. The sensitivity in TSL coresponds
to NORMSy,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which alows extending the validity from = 50 MHz to £ 100
MHz,

Sphencal isotropy (3D dewiation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antanna.

Sensor Offset. The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). Na lolerance required.

Connector Angle: The angie Is assessed using the information gained by determining the NORMx (no
uncertainty required),

Centificate No; EX3-3797_Newis Page 2 of 11
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h’a- FCC ID: ZNFL01J Report No: HCT-A-1611-F002-2

HCTCO,LLTD

EX30DV4- SN:ATOT November 24, 2015

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

Basic Calibration Parameters
|

| Sensor X Sensor Y Sensor Z Unc (k=2)
_Norm (uVi(vim))* | 0.62 0.58 0.56 +101 %
L DCP (mv)” 1 49,5 97.0 984

Modulation Calibration Parameters

uiD ‘ Communication System Name A B c ) VR Unc"
| 98 laBvpv)] | dB | mv | (k=2)
0 | CW X 0.0 0.0 10 0.00 715 | 25%
Y 0.0 0.0 1.0 1760
z 0.0 0.0 1.0 171.8

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%.

* Tha uncestanties of Norm XY Z do not afect the £*-fisc uncentainty inside TSL (see Pages 5 and 6)

* Numarncal | \ Wy net requrRd
' Uncestasrty = determined using $he max. devation from Anear responst apphing reczanguitar distribution and is expressed far the square of the
fiedd vaiue
Cantificate No: EX3-3797_Nov15 Page 4 of 11
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h'a- FCC ID: ZNFLO01J Report No: HCT-A-1611-F002-2

HCTCO,LTD

EX3DV4- SN:3797 November 24, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © p."..:wg, 4 Cov(ig::“c)ﬂvly ConvF X | ConvFY [ ConvFZ | Alpha® o(:np:uh: (ll::;)
750 419 0.80 938 | 938 | o038 | 032 | 096 | +120%
836 415 0.90 898 | 898 | 898 | 016 | 178 | £120%
900 415 0.97 886 | 886 | 886 | 021 | 153 | £120%
1450 405 120 773 | 773 | 773 | 045 | 177 | £120%
1750 40.1 1.37 785 | 785 | 785 | 03s | oso | s120%
1900 400 1.40 781 | 761 761 | 034 | o080 | £120%
1950 400 1.40 7a2 | 732 | 732 | 039 | o83 | s120%
2300 95 1.67 727 | 722 | 727 | 039 | o085 | s120%
2450 392 1.80 690 | 690 | 690 | o040 | oso | s120%
2600 300 1.96 688 | 668 | 668 | 048 | 080 | 2120%
3500 379 2.91 661 | 661 | 881 | 030 | ose | s131%
5200 360 466 480 | 480 | 480 | 040 | 180 | £131%
5300 35.9 476 450 | 450 | aso | o040 | 180 | +131%
5500 358 4.96 452 | 452 | as2 | o4s | 180 | s131%
5600 355 5.07 421 | 421 | a21 | os0 | 180 | $131%
5800 353 527 420 | 420 | 420 | os0 | 180 | £131%

cqumcyv:ldtynwemMdezlmmmwmlwmsvvldmhmm(mm?] 56 1 o resiricled to = 50 MHz, The
uncertainty is the RSS of the Convf uncertainty at calibration frequency and the unceranty foc the iIndicated Fequency band, Frequency valdty
bolow 300 MMz = £ 10, 26, 40, 50 and 70 MHE for Convi assessments at 30, 64, 128, 150 and 270 MHz mspactvely. Abowve 4§ GHz frequency
midtymbemwedmgﬂnmz

" Al frequencies bakow 3 GHz. the valldity of ts5ue parameters [z and o) con be relaxed o = 10% if iguad WeNsaton | w0
measured SAR viluss At frequencies above 3 GHz, tha validty of lissue parameters (s and o) = mesincted (o + 5%. IhumtyameRSSd
the Comnvi uncenainty for indicaned tangat lissue paramoters.

“ Alpha/Degth aro dwing SPEAG warrants that the remaining deviation due % Ihe boundary effect after compansation is
alwiys less than ¢ 1% for fequencies belaw 3 GHz and below 2 2% for frequencies between 3-6 GHz of any tistancs iarger than half tha proba tip
diameter from the bourdary
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h'a- FCC ID: ZNFLO01J Report No: HCT-A-1611-F002-2

HCTCO,LTD

EX3DV4- SN.3797 Novermber 24, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Dopth ™ Unc
f(MHZ)® | Parmittivity” (Sim)" ConvE X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 5.39 9,39 9.39 0.29 116 | £120% |
835 5§5.2 0.97 9.17 9147 8.17 0.32 108 | £120%
1750 53.4 1.49 7.52 7.52 7.52 042 080 | £120%
1900 53.3 1.52 7.32 7.32 7.32 0.31 097 | £120%
2450 §2.7 1.95 691 | &9 6.91 ' 0.34 085 | £120%
2600 525 2.16 675 | &75 675 | 016 099 | 2120%
5200 49.0 530 4.24 4.24 4.24 0.50 190 | 2131%
5300 489 542 4.07 4.07 4.07 0.50 190 | £131%
5500 486 565 3.80 3.80 3.80 055 190 | £131%
5600 48.5 577 3.54 3.54 3.54 0.60 190 | £13.1%
5800 482 600 | 384 3.84 384 060 | 190 | £13.1%

© Fraquency vaiidity abava 300 MHz of £ 100 MHz anly apples far DASY w4 4 and highar {see Page 2). else it is restricted %o & 60 M4z The
urcertainty s the RSS of the ConvF uncertainty at caltiration freguency and the uncertainty for the indicaled requency band Frequency validity
bedow 300 Mz is £ 10, 25, 40, 50 and 70 MHz for Comd™ mssesaments ut 30, 64, 128, 150 andd 220 MHz respectlively. Above 5 GHz frequancy
validity can be extended 1o 2 110 MHE

* At froquencies bielow 3 Ghz, tha valdty of tissue parameters (¢ and o) can be refared 1o+ 10% if figuid ¢ 1 formids s sppked to
measured SAR vakies, AL frequencies above 3 GHz. the wvalidity of 5508 paramesers (¢ and o) is resticied to £ 5%. The uncertainty is the RSS of
tha ConvF mmrwlmmwlwmutmwmm

" Apha/Dopth are during SPEAG warrants that the remaining devatian due (o the boundary effect afler compensstion a
miwarys less than £ 1% for frequencess below 3 GHe and below £ 2% for frequendies between 3-6 GHz ot onvy distance larger (han hall he probe tp
darmeter from the boundary
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FCC ID: ZNFL01J Report No: HCT-A-1611-F002-2

EX3DVA4- SN:3797

November 24, 2015

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

\
/

equency response (normakzed)
o

0.9+
08+
* o7
06
-:)5" 1 1 Ig_L,i_L,],*-.;x = S
0 500 1000 1500 2000 2500 3000
f [MHz]

U

necertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0,5% (k=2)
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FCC ID: ZNFL01J

Report No: HCT-A-1611-F002-2

EX3DV4- SN-3797

Dynamic Range f(SAR..q)
(TEM cell , fova= 1900 MHz)

November 24, 2015
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DVa- SN3T97 November 24, 2015
Conversion Factor Assessment
f= 835 MHz, WGLS RS (H_conv) f = 1800 MHz WGLS R22 (H_convF)
') - '\ » E
3 384 ) : 'E
S B
. : ._-"*l N TRV . IRY .
) = »n ”:“I - e - o L | < S :l:’nl t " -
. .l .l A 3
avEet R Ll i e wasaes
Deviation from Isotropy in Liquid
Error (¢, 8), f= 900 MHz
<10 08 06 04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Cartificats No: EX3-3797_Nov15 Page 10 of 11

F-TP22-03 (Rev.00) 132 /195 HCT Co., LTD.



-
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HCTCO,LLTD

EX30V4~ SNI3TR7 November 24, 2015

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

Other Probe Parameters

Sensor Arrangement Triangular
| Connector Angle (") 67.6
Mechanical Surface Detection Mode enabled
| Opticai Surface Detection Mode disabled
Probe Overall Length 337 mm
|"Probe Body Diametsr 10 mm
| TipLength 9 mm
Tip Diameater T 25mm .
Probe Tip to Sensor X Calibration Point | 1 mm
Probe Tip 1o Sensor Y Calibration Point 1mm
Probe Tip 1o Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
Cartificata No: EX3-3797_Navis Page 11 of 11

F-TP22-03 (Rev.00) 133 /195 HCT Co., LTD.



aCT

FCC ID: ZNFL01J

Report No: HCT-

A-1611-F002-2

Accredited by ihe Swias Accreditation Service (SAS)
Tha Swiss Accreditation Service |s ane of the signatories to the EA

This calibeation certficals docurments the bikty to

HCT CO,LTD
Calibration Laboratory of N Schweizeriacher Katibrierdarst
Schmid & Partner g’%‘ g Sorvice sulsse d'étalonnage
Engineering AG & g Servizio svicze di tarsturs
Zeughausstrasse 43, 8004 Zurich, Switzedand m’m Swiss Callbration Servica

Accreditation No.: SCS 0108

Mudtitatersl Agreement for the recognition of calibration certificates

i -

Calratian Equipment used (METE crcal for calibration)

All calorations have been conducied i the dosed lsboratory tacity: anvirnment temperature (22 + 35°C and humidity < 70%

o5, which realize the physical crits of measurements {Si)
The massuremants and the uncerainties with confidence probabilly ars ghin on the foliowing poges and ane part of the caIthicate.

Prmary Stndards ] Ca Date [Cotticate No.j Schecuied Catb

Power meler NRF SN: 104778 06-Apr-16 (No. 217.02288/02253) -17

Power sersor NRP-201 SN: 103244 16 (No. 217.02288} Apr-17

Power sensor NRP-Z81 SN: 103245 U6-Ape-16 (Na, 217.02263) Apr-17

Relt 20 4B Asenuatoe SN: S5217 (20%) US-Agr-16 No. 217.02293) Apr-17

Refy Probs ES30V2 SN: 3013 31-Dac-15 (No, ES3-3013_Dec15) Dao-18

DAEA SN 880 23-Doc-15 (No. DAE4-HE60_Dec15) Doc-18

Secondary Slandards D Check Date {in house) S sed Check

Power meter E44158 SN. GBA1293374 06-Apr-18 (in houss check Jur-18) in house check. Jun-18

Powear sensor E4412A SN MY4&1498067 Ot-Apr-18 (in house check Jun-16] in bouse check: Jun-16

Power sansor E44124 SN. 000110210 08-Apr-18 (i houss check Jun-18) In bouse check: Jun-18
‘M}Pm SN US3642001700 O4-Auy-99 (n howse chack Jun-16) In house check. Jun-18
|_Network Analyzar HP 8753E SN! US3T3I0585 18-Oct-01 {In house chack Oct-15) In howss check: Oct-16
Cafibrated by,

Approved by

Thes calibration cecificato shall not be reproducsd sxcept in il withaut wiitten approval of the IaboEtory.

Issusd: September 1, 2018

Certflicato No: EX3-7370_Aug18

Page 1 of 11

F-TP22-03 (Rev.00)

134 /195

HCT CO., LTD.



-
h'a- FCC ID: ZNFLO01J Report No: HCT-A-1611-F002-2

HCTCO,LTD

Calibration Laboratory of s“".&""" §  Schweizerischer Kalibri

Schmid & Partner C Service suisse d'étalonnage
Engineering AG i g g Servisio svizzero di taroturs

Zoughsusstrasse 43, 8004 Zurich, Switzeriand % /.,,/’,\T‘v*? Swiss Calibration Sorvice

Accredted by the Swiss Accredtation Sarvice (SAS) Accreditation No.: STS 0108

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

Multilaterat Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating bquid

NORMx,y.z sensitivity In free space

CaonvF sensitlvity In TSL / NORMx,y.2

DCP diede compression point

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

A B.C.D modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

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

lL.e., 8 =0 is normal to probe axis
Connecior Angle information used in DASY system to align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b}
€)
d)

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

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

|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 8§ GHz)", March 2010

KDB 885684, "SAR Measurament Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

NORMz,y.z: Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cefl; f > 1800 MHz R22 waveguide),
NORMx,y.z are only intermediate values, i.2., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

NORM(f)x,y,z = NORMzx,y.z * frequency_response (see Frequency Response Chart). This iinearization is
Implemented in DASY4 software versions iater than £.2. The uncertainty of the frequency response is included
In the stated uncertainty of ConvF,

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

PAR! PAR is the Peak to Average Ratio that is niot calibrated but determined based on the signal
charactenstics

Ax.y.z: Bxy.z: Cx.y.z; Dx.y.z; VRx.y.z: A, B, C, D are numerical linearization paramelers assessed based on
the data of pawer swesp for specific moduiation signal. The parameters do not depend on frequency nor
media. VR is tha maximum calibration range expressed in RMS voltage scross the diode.

CanvF and Boundary Effect Parsmeters: Assessed in flat phantom using E-field (of Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz The same setups are used for assessment of the parameters applied for
boundary compensation (aipha, depth) of which typical uncerainty values are given. These parameters 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 ConvF. A frequency depandent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from = 50 MHz to + 100
MHz.

Sphevical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
expased by a patch antenna.

Sensor Offsat; The sensor offsat corresponds to the offsat of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

Connector Angle: The angle s assessed using the Information gained by determining the NORMx (no
uncertainty required).
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HCTCO,LTD

FCC ID: ZNFL01J Report No: HCT-A-1611-F002-2

EX30V4 - SN:7370

August 30, 2018

Probe EX3DV4

SN:7370

Manufactured: March 17, 2015
Calibrated: August 30, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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HCTCO,LLTD

FCC ID: ZNFL01J

Report No: HCT-A-1611-F002-2

EX3DV4A- SN.7370

August 30, 2016

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

Basic Calibration Parameters

Sensor X Sensor Y Sansor 2 Unc (k=2)
Norm {uVi(Vim))* 0.46 0.49 0.42 $10.1 %
DCP (m\/)H 8B.7 108.3 93.7
Modulation Calibration Parameters
uiD c ication System Name A | B [ ) VR Unc"
da dBvuv a8 mV (ke2)
0 cW X | 00 0.0 1.0 | 000 | 1398 | #33%
Y| 00 0.0 1.0 1364 |
Z | 00 0.0 1.0 1426

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 uncedaintes of Nomm X.Y.2 do not aiect the £ Seid uncertainty inside TSL {vee Pages 5 and &)

¥ Numercal lineanization paramater: uncertainty nct required

¥ Uncartanty 5 determined using e max. deviatian from inesr response applying rectangular distribution and is expressed for the square of 1he

Neic vaue.

Cortficate No: EX3-7370_Aug16
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h'a- FCC ID: ZNFL01J Report No: HCT-A-1611-F002-2

HCTCO,LTD

EX30V4- SN.7370 August 30, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relstive _ | Conductivity Dopth Unc

F(MHz)© | Permittivity” (sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 523 0.76 1330 | 1330 | 1330 | 000 | 100 | s133%
300 453 0.87 1220 | 1220 | 1220 | 010 | 130 | s133%
450 425 0.87 1107 | 1107 | 1or | 017 | 160 | 1133%
750 419 089 1041 | 1041 | 041 | 042 | 091 | s120%
835 M5 0.90 1000 | 1000 | 1000 | 043 | 080 | £120%
500 45 0.97 975 | 975 | e75 | 03s | 083 | +120%
1450 405 1.20 860 | 860 | B60 | 041 | 080 | £120%
1750 40.1 1.37 852 | 8s2 | 852 | 040 | 080 | £120%
1900 400 1.40 816 | 816 | B16 | 037 | 080 | 2120%
1950 400 1.40 764 | 794 | 794 | 038 | 080 | 2120%
2300 395 167 702 | 702 | 792 | 031 | o080 | +120%
2450 302 180 | 728 | 728 | 728 | 041 | 080 | x120%
2600 30.0 1.96 745 | 715 | 715 | 041 | 080 | +120%
5250 359 471 526 | 526 | 526 | 035 | 180 | £131%
5600 355 5.07 450 | 480 | 460 | 040 | 180 | £131%
5750 354 5.22 485 | 485 | 485 | 04s | 180 | s131%

:vamvaﬂny:bam:\mmﬂzd:1coumonlynpphsbr0ASlelmdhw¢seaPm2).mnmmw\o:SOMHz ™e
uncartainty ks the RSS of the CanvF uncertainty at calibration frequency and the uncenainty for o Indicated frequency band. Freéquency validity
betow 300 MMz is + 10, 25, 40, 50 and 70 MHz for ComvF assessments 82 30, 54, 128, 150 and 220 MHz respectively. Adove 5 GHz frequancy
validity can be extended o + 110 MHz.

" Al frequencias beiow 3 Gz, the validty of Ussus paramesars (c and o) can be relaxed to £ 10% # ¥0ud comp formubs = applied 1o
messured SAR values. Al frequencies above 3 GHz, the valdity of tissue pacamaters (¢ and o} is restricled 1o = 5% The uncertairty iz the RSS of
e Comvf unoertainty for indicaled targe! lsSus persmatens

© ArphaDepth are determined diring cyibeation. SPEAG wararits that the remaining deviation dus to the y effoct after alion is
amlmmnsmlawmmmawwmsumwemummmymwwwlmmw
diameser from the boundary
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HCTCO,LTD

EX30DV4- SN:73T0 August 30, 2018

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth” Unc

f(MHz)® | Pormittivity" sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 61.8 0.80 12.43 12.43 12.43 0.00 100 | £133%
300 58,2 0.92 1162 | 11.62 11.62 0.08 120 | 2133%
450 56.7 0.4 11.22 11.22 11.22 0.10 150 | #133%
750 55.5 0.98 9.96 9.96 9.96 0.49 0B6 | £120%
835 55.2 0.97 8.87 9.87 9.87 0.38 094 | £120%
1750 53.4 1.49 8.24 8.24 8.24 0.37 080 | £120%
1900 53.3 1.52 7.92 7.92 7.92 0.42 080 | +120%
2450 52.7 1.95 7.62 762 7.62 035 080 | £120%
2600 52.5 2.16 7.42 7.42 7.42 0.43 080 | 2120%
5250 488 5.30 4,66 4.66 4.66 0.50 190 | #1341 %
5600 48.5 577 | 382 392 | 392 0.55 190 | £131%
5750 483 504 | 425 425 | 4325 0.55 180 | +131%

cqumvaidlyme:noMH:dtloomzod-/nphslMDASle4anahqhu(mP1902’| &ae it resiricled 10 + 50 MHz, The
uncenainty s the RSS of the ConvF unoertainty al calibration Fequancy and the y far the frequency and. Frequency vabGty
below 300 MHz & £ 10, 28 40, SOM?OMHUO'CMVFWMB.‘!O 84,126, !SOQMZZDMIOMM Above S GHz frequency
mrymucmuw- 110 MHz

Al frequancies balow 3 GHz. the validity of fsue parumaeters (x and ) can be relaxed to = 10% T Iqukl pensation ] o
mensured SAR values Al fraquancios abava 3 GHz, the validay «f lissue parameters (s and o) & restrcted (0 £ 5% TrnmnystSSaI
lheConvF uncenginty for indicated targat lissue parametens.

h are determined during calibration, SPEAG warrants 1hat tha remanng teviabon dus 1o tha bouncary offoct aher campearsaton is

ummsmm:l%hkuqumbabwscmnncumuKMMMWSEGﬂzmmymhmmuﬂmmm
diamater from the doundary.
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EX30V4- SN:7370 August 30, 2016
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz,R22
. . . . . D
Tot X Y 2 Tot X Y F

Ervor [dB)

e ]

0 y':FJ«A L .3'7] -J "

1800 MMz 500 lh-_—

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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FCC ID: ZNFL01J

Report No: HCT-A-1611-F002-2

EX30DV4- SN:7370
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Dynamic Range f(SARcaq)
(TEM cell , fovy= 1900 MHz)

Uncartainty of Linearity Assessment: £ 0,6% (k=2)
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FCC ID: ZNFL01J

Report No: HCT-A-1611-F002-2
HCTCO,LTD
EX3DV4- SN7370 August 30, 2018
Conversion Factor Assessment
f= 835 MHz WGLS R8 (H_comf) f= 1900 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f = 300 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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FCC ID: ZNFL01J

Report No: HCT-A-1611-F002-2

EX3DVa.- SN.7370

August 30, 216

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

Other Probe Parameters

| Sengor Arrangement Teiangulas
“Connector Angle (%) 98.9
Mechanical Surface Detection Mode “enabled
Optical Surface Detection Maods disabled
Probe Overall Length 337 mm |
Probe Body Diametar 10 mm |
-'ﬁp Length g mm
Tip Diameter Z5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point o Tmm
[Probe Tip to Sensor Z Calibeation Point 1mm
Recommended Measurement Distance from Surface 1.4 mm

Cestilicata No: EX3-7370_Aug1é
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Multilateral Agreement for the recognition of calibration cerificates

Glossary:

T5L tissue simulating liquid

NORMx.y.x sensitivity in free space

ComviF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

A B CD modutation dependent inearization parameters

Polarization @ @ rotation around probe axis

Polarization 5 4 rotation around an axis that is in the plane normal to probe axis (st measurament center),

i.e., 8 =0 is normal to probe axls
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

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

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

d) KDB B65664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

«  NORMx,y.2: Assessed for E-field polarization 8 = 0 (f < 800 MHz In TEM-ceall; f > 1800 MHz: R22 waveguide).
NORMx,y.z are only intermediate valuss, i.e., the uncertainties of NORMx,y,z does not affect the E*field
unceriainty inside TSL (see below ConvF).

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

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

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

o Axy.z 8x,y.2; Cxy.x Dxy.z; VRx.y.z. A, B. C, D are numerical linearization parameters assessed based on
the data of pawer sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum cafibration range expeessed In RMS voliage 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
measurements for f > 800 MMz The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given, These parameters are
used in DASY4 saftware to improve probe accuracy close to the boundary, The sensilivity in TSL corresponds
to NORMx,y.z * ConvF whereby the uncertainty coresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to = 100
MHz,

« Spherical isotropy (30 devistion from isatropy): in & field of low gradients realized using a flat phantom
exposed by a patch antenna.

« Sansor Offser. The sensor offset corresponds to the offset of virtual measuremant center from the probe tip
{on probe axis), No tolerance raguired.

e Connector Angle: The angle is assessed using the infarmation gained by delermining the NORMx (no
uncertainty required).

Cerlificate No: EX3-3863_Jul16 Page 2of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Basic Calibration Parameters

| Sensor X Sensor Y | Sensor Z | Unc (k=2)

[ Norm (uVi(Vim)")* 0.35 0.34 | 0.44 | 2101 %

| DCP {mV)" 98.2 101.0 | 99.8 |

Modulation Calibration Parameters

uiD Communication System Name A 8 | C D VR Unc:

d8 4B Vv 4B mV (k=2)

2 oW X 0.0 0.0 1.0 000 | 1314 [ 230%

| Y 0.0 0.0 1.0 148.2

| [z | oo 0.0 1.0 497

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 uncertainties of Namm XY .Z da not afect (s E*-feid uncertainty inside TSL (see Pagas % and 6],
U Numerical linaarization paramessr- uncedainty not required.

* Uncertainty is datarmined using the max. doviation from bnear nesponse applyng rectangulnr distribattion and s axpressed for the sguare of e

field valua

Cortificate No: EX3-3863_Jui16

Page 4 of 11

F-TP22-03 (Rev.00)

148 /195

HCT CO., LTD.



-
h'a- FCC ID: ZNFLO01J Report No: HCT-A-1611-F002-2

HCTCO,LTD
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Head Tissue Simulating Media

1 {MHz) © Po'r!rﬁ.b?ﬁ_:n.y' co'(:"nne;ww ConvF X | ConvFY | ConvFZ | Alpha® mu (l:::)
150 52.3 0.76 12.59 12.50 12,59 0.00 1.00 | 2133%
300 453 0.87 11.75 11.75 11.75 | 0.1 120 | 2133 %
450 435 0.87 10.84 10.84 10.84 0.20 125 | +133%
750 419 0.89 10.44 10,44 10.44 0.38 103 | +120%
835 415 0.90 10.03 10.03 10.03 | 048 083 | +120%
900 415 097 9.81 9.81 9.81 0.28 111 | 2120%
1450 405 1.20 8.84 884 8.84 032 080 | +120%
1750 40.1 1.37 8.65 8.65 8.65 0.28 097 | +120%

| 1800 40.0 1.40 8.38 8.38 8.38 033 080 | £120%
1950 40.0 1.40 8.00 8.00 8.00 0.33 080 | £120%
2300 395 1.67 7.84 7.84 7.84 0.30 080 | £12.0%
2450 302 1.80 7.42 742 7.42 0.39 080 | $+120%
2600 39.0 1.96 7.47 717 717 0.41 0.81 +120%
5250 359 4.71 5.01 5.01 5.01 0.40 180 | £131%
5600 355 507 4.85 485 485 0.40 180 | #131%
5750 354 522 4.92 492 4.92 045 180 | £131%

 Frequancy validity abave 300 MHz of = 1wmzuww“hmsvu4mnqh¢(mt>agnm amnsumu:wmm The
urcattanty is the RSS of the ConvF uncartainty at calibration fequency and the y for y band. Frequency valdity
betow 300 MHz ig = 10, 25, 40, 57 and 70 MHz for ConvF assessments ai 30, 64, 123, mwnomuosoecmw Abcvl&Glc&equnn:y
validity can be extended to £ 110 MHz

' As frequencies befow 3 GHz, Mvddnydmwnmlzwo}mbevawm:imdnwmmimuwuwm
Imeasured SAR valies. At fraquencies sbove 3 GHz, the validity of tissue parametars {c and o) is restricied to = 5%, The uncertainty is the RSS o!
lm Comf mmmly for lnduwd lavgm tissue paramesers.

15 that tho g deviation due 10 the houndary effect sfter compansation s
mmamm: 1$'ammuhnbw36menomlow ﬂhmmnawmmdmmmnnnwlmmnp
dismster from the boundary
Cerificate No: EX3-3863_Jul16 Paga Sof 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ™ Unc
1(MHZ) ¢ | Permittivity” {sim) " l ConvEX | ConvFY | ConvFZ | Aipha® |  (mm) (k=2)
150 61.9 0.80 ! 12.11 12.11 12.11 0.00 1.00 2133%
300 58.2 0.92 11.56 11.56 11.56 0.05 120 | +133%
450 56.7 0.94 11.24 11.24 11.24 0.09 125 | #133%
750 555 0.96 9.98 9.98 9,98 0.48 0.82 £12.0%
B35 55.2 097 9.73 9.73 9.73 0.48 080 | 2120%
1750 53.4 1.49 817 817 8.17 0.40 083 | £120%
1800 53.3 1.52 7.83 7.83 7.83 0.38 083 | 2120%
2450 52.7 1.95 7.45 7.45 7.45 0.38 080 | +120%
2600 525 2.16 7.24 724 | 724 0.32 0.80 | £120%
5250 459 5.36 449 4.49 4.49 0.45 1.0 £13.1%
5600 48.5 5.77 3.77 377 377 0,56 180 | #1311 %
5750 483 594 418 | 419 4.19 055 | 190 | +£131%

’-'mecyuldtyubm300MHzot:1oom-¢xan0ynpaleshtDASYv4.4mmnmPaer}.mlsmlmdtus 50 MHz. Tha
uncarainty s the RSS of the Convi uncerainty at caforation frequancy and the uncertainty for the Indicated fequency band. Fraguancy validty
Delow 200 MMz is + 10, 25, 40, 50 and 70 Miz far ComvF assessmants at 30, 84, 126, 150 ung 220 MHz respoctively. Above 5 GHz freguancy
valdty can be extended 10 2 110 MMz

" Al trequencies below 3 GHz, 1he valkity of issue paramelers {r 803 o) can be relaxed o = 10% If Iguid compensation formula |8 apjpled to
measured SAR values. Al froquencies above 3 GH2. the valdty of tissue paramebars (c and o) & restricied 1o £ 5% The uncartainty is the RSS of

gae CanvF uncertanty for indicated Larpat lissue paramotens.

AlphaDaptn are determined duwing calbration SPEAG worrants thal (e remaning deviesion dus 10 the boundary effect afier penEanion 5
aumysusslhmzﬂsto:rreqaemubualem-m!bab-v:m'umnmms—acﬂzuwwmlswlmmmmw
diamater fram the boundary
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EX3DV4- SN:2863 July 28, 2016
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 3 = 0°
=600 MHz, TEM f=1800 MHz,R22
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Error [dB]
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Cenificate No: EX3-36863_Jul16

Input Signal [uV]

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

July 28, 2016
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July 28, 2016

Conversion Factor Assessment

f = B35 MH2. WGLS RS (H_conv)

SATTAGIY
I "

»
i hem!

L) .l
B -

= 1900 MHz WGLS R22 (H_comf)

Lerd

Deviation from Isotropy in Liquid

Error (¢, 8), f =900 MHz

-10 -0a8

06 04 02 00 D2 04 08
Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)

08 10
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Other Probe Parameters

Sensor Arrangement Triangular
[ Connector Angie (7) - 107.2 |
Mechanical Surface Detection Mode enabled
"Optical Surface Detection Mode ' disabled
Probe Overall Length 337 mm
| Probe Bady Diameter TOmm
[ Tip Length 9 mm
Tip Diameter 25 mm
Probe Tip to Sensor X Cafibration Point Tmm |
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
Cartificate No: EX3-3663_Jul16 Page 11 of 11
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HCT CO,LTD
Calibration Laboratory of :\\t‘_i’:/”, S Schweiserischer Kalibrisrdianst
Schmid & Partner M ¢ Service suisse détalonnage
Engineering AG Bk Sarvizio svizzero di taratura
Zeughausstrasse 43, 6004 Zurich, Switzeriand UL S Swiss Calibration Service
T
Actredited by the Swiss Accrodiation Sendce (SAS) Accreditation No.: SCS 0108

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

ciient  HCT (Dymstec) Cartificato No: D835V2-4d165_Nov15

[CALIBRATION CERTIFICATE
|

Cbject DB35V2 - SN: 4d165

Calbration procadre(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Cafbration date: November 24, 2015

This calibeation centificata documants the traceability 0 national standards, which reakze the physical units of measuramernts 1S
Thar s and the unc figs with confidence probablity are given on the following pages and are part of the certficate.

Al calibeations have been canducied In the ciosed laboratory tacility: emwonment temparaturs (22 + 31°C and humidity < 70%

Caltration Equipment used (MATE critical for caliteation)

Primary Standards 0# Cail Dats (Cerificata Na.) Schaduled Caibration

Powar meter EPM-4424 GR3I7T4ED704 07-0c1-15 (No. 217-02222) Oct-18

Pawar sensor HP 84814 US37292763 07-Oct:15 (Na, 217-02222) Oct-16

Fower sansar HP 8481A | MY41092317 07:Oct-15 (No. 217-02223) Oct-16

Aelerance 20 dB Attenuator SN S058 (20k) 01-Ape15 (Mo 217-02131) Mar-18

Type-N mismaich combiration SN: 5047.2 / 08327 01-Apr-15 (No. 217-02134) Mas-16

Reterenca Probe EX30VA SN: 7348 30-Dac-14 (No. EX3-7348_Dec14) Dec-15

DAE4 SN: 601 17-Aug-15 (No. DAES-G01_Aug15) Aug16

Secondary Standards liow Check Date (in houss) Scheduled Check

AF generatoe AAS SMT-06 | 100072 15-2n-15 {in house check Jun-15) In house check Jun-18

Natwark Analyzer HP 8753E ! US37380585 S4208 18-Oct-01 (n house chack Oc-15) In house check: Oct-18
Nama Function Sigrature

Calibrated by Michaat Waber Labaratory Technician IM
Agproved by: Katja Pokovic Technicat Manager %@

lesued: November 24, 2015

This calibration certificate shall ot be reproduced axcept in full withou! wiitten approval of the laborslory

Certificate No; D835V2-4d165_Nov15 Page 1 of 8
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Calibmlon Laboratory of \‘i\\";/l’, S  Schwelzerischer Kallbrierdienst
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Engineering AG T % Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland /f{;\\‘*} S swiss Calibration Service
“liel
Accreditad by tha Swiss Accreditaticn Sarvios {SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL fissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: D835V2-4d185_Novis Page2of8
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FCC ID: ZNFL01J Report No: HCT-A-1611-F002-2

Measurement Conditions

DASY system configuration. as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C M5 0,90 mho/m
Measured Head TSL parameters (220+202)"C 426+6% 0.92 mho/m £ 6 %
Head TSL temperature change during test <05"C - —
SAR result with Head TSL
SAR averaged over 1 cmy’ (1 g) of Head TSL Condition
SAR measurad 250 mW Input power 2.29 Wikg
SAR for nomanal Hoad TSL parameters normalized to 1W 9.06 W/kg £ 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 1.49 Wikg
SAR for nominal Haad TSL parameters normalized to 1W 5.90 W/kg = 16.5 % (k=2)
Body TSL parameters
The following pararmneters and calculations were apphied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mho/m
Measured Body TSL parameters {(220=202)C 556+6% 0.99 mho/m £ 6 %
Body TSL temperature change during test <05°C e —
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.40 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.47 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measurad 250 mW input power 1.58 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 6.25 W/kg = 16.5 % (k=2)

Cenilicate No: DB35V2-44165_Nov1s Page 30l B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 52140-47 12
Retum Loss -26.0d8B

Antenna Parameters with Body TSL

Impedance, tranaformed to feed point 4780Q-681Q
Retumn Loss -227dB

General Antenna Parameters and Design

I Electrical Delay (one direction) I 1.440 ns ]

After fong term use with 100W radiated power, only a slhight warming of the dipole neas the feedpaoint can be measured

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

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

Additional EUT Data
Manufactured by SPEAG
Manulactured on Daceamber 28, 2012
Certificate No: D835V2-4d165_Nov15s Page 4ot 8
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DASYS5 Validation Report for Head TSL
Date: 24.11.2015

Test Laboratory: SPEAG, Zurnich, Switzerlund
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d165
Communication System: UID 0 - CW; Frequency: 835 MHz
Medium parameters used: =835 MHz; 6 =092 S/m; & =42.6, p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:

« Probe: EX3DV4 - SN7349; ConvF(9.77, 9.77, 9.77); Calibrated: 30.12.2014;

» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 17.08.2015

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

o DASYS5252.8.8(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 (extrapolated) = 3.40 W/kg

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

Maximum value of SAR (measured) = 3.03 Wikg

-t

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

Canificatle No: DB35V2-40165_Nov15 Page50lB
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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: f = 835 MHz: o = 0.99 S/m; & = 55.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe; EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 30.12.2014;
o Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sno01; Calibrated: 17.08.2015
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

o DASYS5252.8.8(1222), SEMCAD X 14.6,10(7331)

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

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

Peak SAR (extrapolated) = 3.54 W/kg

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

Maximum value of SAR (measured) = 3.17 Wikg

1206

412

41

-1an

0dB =3.17 Wikg = 5.01 dBW/kg

Centificate No: DB3SV2-4a165_Nav1s Page 7of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of & \\\:/f %, §  Schweizerischer Kalibrierdienst
Schmid & Partner M C Service suisse d'étalonnage
Engineering AG S Sorvizio svizzero ¢l taratura
Zaughausstrasse 43, 8004 Zurlch, Switzediand {’I,,/'ﬁ‘\\,\‘} S swiss Caiibration Service
el

Accredited by the Swiss Accradabon Servica (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Muttilateral Agreement for the recognition of calibration certificates

Accraditation No.: SCS 0108

cient  HCT (Dymstec) Certificate No: D1900V2-5d061_Apr16
CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d061
Calibeation procedurels) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz
Casbration date: April 25, 2016

This calration certificale documants the trac

ity to rat

Calibration Equipment used (MATE crtical for calibration)

which realize the phy=sical units of measurements (SI)
The measuramants and the uncedainties with confidance probability are given on the following pages and are padt of the cerificals.

All cafbrations have been conductad in the closed aboratory faciity. environment lempenaturs (22 ¢ 3)°C and humidity < 7T0%.

Primary Standards |0 Cal Dats (Certificats No.) Scheduled Calibration
Power meter NAP | 88 104778 06-Ape-16 (No. 217-0228/02289) Apr-17
Pawer sansor NAP-291 | SN 103244 06-Ape-18 (Na. 217-02268) A7
Power sansor NAP-291 BN 105245 06-Apr-16 (No. 217-02289) Apra7
FAetesence 20 B Attenuator SN: 5058 (20K) 05-Apr-18 (No. 217-02292) Apr17
Type-N mismaich combination SN:SIMT7.2/ 06327 05-Apr-16 (No. 217-02295) Ape-17
Referanos Probe EX3DVA SN; 7349 31-Dac-14 (No, EX3.7348_Dec15) Dec-16
DAES SN 601 30-Dec-1%5 (No DAE4-601_Dec15) Dec-16
Secondary Standards 1D ¥ Check Date (in houss) Scheduled Check
Power meter EPM-842A SN; GBI74E0704 07-0ct-15 (No, 217-02222) In house check: Ocl-16
Pawer sensor HP 84814 SN: US37202783 07:0ct-15 (No, 217-02222) In house check; Oct-16
Power sensurt HP 84814 EN. MYA1082317 07-Oat-15 (No, 217-02223) In hause check: Og1-16
AF genermtor HAS SMT-08 | 8N 100872 15Jun-15 {in house check Jun-15) In house check: Oct-16
Network Analyzor HP 87S3E | 5N US37390585 18-Oct-01 (in house chack Oot-15) In house check: Oct-16

Name Functicn Signalure
Calbratsd by Michaal Waber Laboratory Technician /{

.%lﬂ s

Approved by: Kalje Pokovic Technical Managar

AT

Issuad. April 26, X016

This calibention cediticats shall not be reproduced axcept in full without writton approval of the iaboralory.

Certfficate No: D1900V2-5d061_Apri6
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Calibration Laboratory of Schweizerischer Kalibrierdienss

Schmid & Partner D il S
Engineering AG C ' _sunvirio svieawo & tavaturn
Zaughausstrasse 43, 8004 Zurich, Switzerland S  Swiss Caiibration Service

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

+ SAR measured: SAR measured at the stated antenna input power,

o SAR 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%.

Cedificate No: D1200V2-5d061_Apri6 Page20i8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYs V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center- TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 400+6% 137 mho/m 8%
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 moeasured 250 mW input power 9.53 Wikg
SAR for nominal Head TSL paramsters normalized to 1W 38.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW Input power 5.01 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.2 Wikg = 16,5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mha/m
Measured Body TSL parameters (220=+02)°C 528+6% 1.49 mho/m =6 %
Body TSL temperature change during test <05°C - —
SAR resulit with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW Iinput power 9.82 Wikg
SAR for nominal Body TSL parameters normalized to 1W 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.20 Wikg
SAR for nominal Body TSL parameters normalized to 1TW 20.9 Wikg = 16.5 % (k=2)

Certificate No: D1900V2-5d061_Apr16

Page 30ofB
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormead to feed point s250+771Q
Retum Loss -221dB

Antenna Parameters with Body TSL

Impadance, transformed to feed point 4790Q+B5|Q
Aeturn Loss -21.04d8B

General Antenna Parameters and Design

I Elactrical Delay (one direction) l 1192 ne

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

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

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

feedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manufactured on December 10, 2004
Centificate No: D1900V2-5d061_Apr16 Page4 ol B

F-TP22-03 (Rev.00) 168 /195 HCT Co., LTD.



aCT

HCTCO,LTD

FCC ID: ZNFL01J Report No: HCT-A-1611-F002-2

DASYS5 Validation Report for Head TSL

Date: 25.04.2016

Test Laboratory: SPEAG, Zurich, Switzerlind

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

Communication System: UID 0 - CW; Frequency: 19() MHz
Medium parameters used: f= 1900 MHz; o = 1,37 S/m; & =40; p = 1000 kg/m’
Phantom section: Flat Section

Measur

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.2, 8.2, 8.2); Calibrated: 31.12,2015;
Sensor-Surface: | 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12,2015

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 1001

DASY52 52.8.8(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=5mm, dz=5Smm

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

dB

-15.20

0

-3.80

-7.60

-11.40

-19.00

0dB =145 W/kg=11.61 dBW/kg

Certificate No: D1200V2-50061_Apri6 Page 50l 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 25.04.2016

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d061

Commt

mication System: UID () - CW; Frequency: 1900 MHz

Medium parameters used: [ = 1900 MHz; 6 = 1.49 S/m; & =352.9; p = 1000 kg/m’
Phantom section: Flat Section
Mecasurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03, 8.03); Calibrated: 31.12.2015;
Sensor-Surface: . 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12,2015

Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

DASYS2 52,8.8(1258); SEMCAD X 14.6.1(7372)

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

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

Peak SAR {extrapolated) = 17.3 Wikg

SAR(1

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

Maximum value of SAR (measured) = 14.9 Wikg

-3.80

-1.60

-11.40

-15.20

-19.00

0dB = 14.9 Wikg = 11,73 dBW/kg

Certiticate No: D1900V2-50061_Apri6 Page 70i8
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FCC ID: ZNFL01J Report No
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Impedance Measurement Plot for Body TSL
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Report No: HCT-A-1611-F002-2

Accrodited by the Swiss Accroddaton Service (SAS)
The Swiss Accreditation Sorvice is one of the signatories 1o the EA
Multilatersl Agreement for the recognition of callbration certificates

cient  HCT (Dymstec)

HCTCO,LTD
Calibration Laboratory of \\‘\_/\‘\'J S S Schweizerischer Kalibrierdienst
Schmid & Partner % c Service sulsse d'étalonnage
Engineering AG et Servizio svizzero di taratura
Zeughausstrasse 43, 004 Zurich, Switzerland N S  swiss Calibration Service

Accreditation No.- SCS 0108

Cortificate No: D2450V2-965_Apr16

|CALIBRATION CERTIFICATE

p

Catbration procedure(s)

Caliraton dats:

This calitvation centd o

D2450V2 - SN: 965

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

April 19, 2016

tha bifity b0 national standasds, which reatize the physical units of measurements (S1).

Calvrabion Equipment used (MATE critical for cafibestion)

The maasuraments and the uncertaintias with confidence peobabilty are given on the tollowing pagas and are pan of the carificute

A calibrations have been conducted In the cosed labormtory tacility: ervieanmont temperabure (22 = 3)°C and humidity < 700%

Primary Standards 04 Cal Date (Certilicate No.) Scheduled Caltiration
Powar metee NHP SN: 104778 06-Apr-16 (No, 217.02288/02289) Apr-17
Powsr sensor NRP-Zi SN: 103244 06-Ape-16 (No, 217-02264) Apr7
Power senscr NRP-Z81 SN 103245 06-Ape-16 (No. 217-02269) Apr-17
Fedarence 20 dB Altenustor SN 5058 (20k) 05-Ape-16 (No. 217-02292) Apr17
Typo-N mismaich comnbimation SN: 5047 .2/ 06327 05-Apt-18 (No. 217-02285) Ape-17
Aatorence Probe EX30VA SN; 7346 31-Dec-15 (No. EX3-7548_Dec15) Dec-16
DAES SN:BN 30-Dac-156 (Na. DAE4-601_Dec15) Cec-16
Sacondary Standards iD# Check Date (m house) Scheduled Check {
Powar metar EPM-442A 5N: GB37480704 a7-0ce-15 (No. 217-02222) In house check: Ool-16 |
Powar sensor HP 8483A SN: US37292783 Q7-Oct-15 (No. 217-02222) In house check: Oct-16
Pawaer sensor MP 84814 SN: MYA41092317 07-0ct-15 (Na. 217-02223) In house check: Oct-18
AF ganerator RAS SMT-08 SN 100872 15Jun-15 {in house check Jun-15) In houss check: Oct-16
Netwark Anatyzar HP 8753E | SN USS7390585 18-Oat-01 (in house check Oct-15) In house check: Oct-14
MNarme Funation Syjrature
Calbrated by Michael Weber Labamtory Technician /{ “ ’
Apgiroved by Katis Pokovic Technical Manager

P

Issuved: Apri 20, 2016

This calibration ceniti:ate shad not be reproduced axcept o full wthout witten spproval of the laboratary.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurtoh, Switzertand

S Schweizerischer Kalibrierdienst

c Service sulsso d'étalonnage
Servizic svizzero di taratura

S swiss Calibration Service

Accredited by 1he Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement tor the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 68 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantomn
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MH2 = 1 MHz
Head TSL parameters
The toliowing parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL paramelers 220°C 382 1.80 mha/m
Measured Head TSL parameters (220=02)°C 400286% 1.83 mho/m =6 %
Head TSL temperature change during test <05'C S —
SAR result with Head TSL
SAR averaged over 1 cm® (1 @) of Head TSL Condition
SAR measured 250 mW Input power 12.7 Wikg
SAR for nominal Head TSL parameters normatized to TW 50.6 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.89 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 23.5 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Tempersture Permittivity Conductivity
Nominail Body TSL. parameters 220"C 527 1.95 mho/m
Measured Body TSL parameters (22.0+02}°C 527x6% 1.98 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 Caondition
SAR measured 250 mW input power 12.4 Wikg
SAR for nominal Body TSL parameters normalized o 1W 49.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 578 Whkg
SAR for nominal Body TSL parameters nommalized to 1W 23.0 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transformed to feed point 54610+ 38 0

Heturn Loss -248dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 51.0Q459(Q
Retumn Loss -24.5dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1162 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on November 19, 2014
Cenlicate No: D2450V2-8685_Apr16 Paged4 of B
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DASYS5 Validation Report for Head TSL

Date: 19.04.2016

Fest Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 965

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

Medium parameters used: f= 2450 MHz: o = 1.83 8/m; & = 40; p= 1000 kg m’
Phantom section: Flat Section

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

DASY52 Configuration:

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Probe: EX3DV4 - SN7349; ConvF(7.76, 7.76, 7.76). Calibrated: 31.12.2015;
Sensor-Surface; | 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA; Serial: 1001

DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

Measurement grid: dx=5mm, dy=3mm, dz=5mm
Reference Value = 112.4 V/im; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 25.6 W/kg

SAR(1 g) = 12.7 W/kg: SAR(10 g) = 5.89 W/kg
Maximum value of SAR (measured) = 20.7 W/kg

0dB =207 W/kg = 13.16 dBW/kg

Centiticate No: D2450V2-865_Apri6 PageSofé

F-TP22-03 (Rev.00) 177 /195

HCT CO., LTD.



aCT

HCTCO,LTD

FCC ID: ZNFL01J Report No

: HCT-A-1611-F002-2

Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.04.2016
Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 963

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

Medium parumeters used: = 2450 MHz; o = 1,98 S/m; &, =52.7; p = 1000 kg/m’
Phantom section: Flat Section

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

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

« DASY5252.8.8(1258); SEMCAD X 14.6.1((7372)

Dipole Calibration for Body Tissue/Pin=230 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 104.7 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 24.7 Wikg

SAR(1 g) = 12.4 W/kg; SAR(10 g) = 5.78 W/kg

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

-5.00

-10.00
-15.00
-20.00

-25.00

0dB =20.0 W/kg = 13.01 dBW/kg
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Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE
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Calibration procedure for dipole validation kits between 3-6 GHz
Calibration date: January 29, 2016

Calitvation Equipment usod (M&TE crtical for calibration)

This caloration cerlificale documants the traceabiity 1o naticnal standards, which realize the physicai units of measuremaents {S1)
The measurements and the uncartanties with confidence probabiRy afe given an the follwing pages and are part of the certificate,

Al calibeations have been conducted in the closed laboratory faciity: environmant temperstus (22 « 3)'C and humidity < 70%.

Primary Standards De Cul Dale (Cernil No.) Scheduled Calibraton

Powar meter EPM-442A GB37480704 07-0ct-15 (No. 217-02222) Oct-16

Power sensar HP B4BTA US37202783 07-0ct-15 (No. 217-02222) Oct-16

Fowear sensor HP BABTA MY41082317 07.0ct+15 (No. 217-02223) Oct-16

Relarence 20 dB Attenuator SN: 5058 (20k) 01-Apr-15 (No, 217-02131) Mar-16

Type-N mismatch combination SN: 5047.2 / 06327 O1-Ape-15 (No. 217-02134) Mar-16

Aeferance Proba EX30V4 SN 3503 31-Dec-15 (No. EX23503 Dects) Dec-16

DAES SN B0t 30-0a0-15 (No. DAE4-&IY_Dac15) Dec-16

Sacondary Standards l1ID¥ Check Date (in house) Schaduled Chack

AF generator H&S SMT-06 100972 15-Jun-15 (in heuse check Jun-15) In house chack: Jun-18

Network Anatyzer HP 87538 US37390585 SAX06 18-0¢t-01 (in house check Oct-15) In house check: Oct-18
Name Function Sgrature

Calibrated by Michasl Wabar Laboratory Technician WZ !

Approved by: Katja Pokovic Technicat Manager

SEC

Issued: Janvary 29, 2016

This calbration cerfificate shall not be reproducad excapt in full without written approval of the saboratory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughsusstrasse 43, 8004 Zurich, Switzerland

S Schwelzerischer Kalibrierdienst
Service suisse d'étalonnage

C

s Servizio svizzero di taratura

Swiss Callbration Service
Accredited by the Swiss Accreditation Servico (SAS) Accreditation No: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Ag t for the gnition 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) |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 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* 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.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS v52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy=4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz = 1 MHz

Frequency 5600 MHz = 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied,

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 359 4.71 mho/m

Measured Head TSL parameters (220+£02)°C 352:6% 455 mha/m + 6 %

Head TSL temperature change during test <05°C e e
SAR result with Head TSL at 5250 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 100 mW input power 7.82 Wikg

SAH for nomanal Head TSL parameters normalized to 1W 77.8 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm? (10 g) of Head TSL condition

SAA measured 100 mW Input powear 224 Whg

SAR for nominal Head TSL parameters normalized to 1W 22.2 Wikg = 18.5 % (k=2)
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5,07 mho/m
Measured Head TSL parametors (220+02)°C NT=26% 4.90 mho/m + 6 %
Head TSL temperature change during test <05°C —
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.10 Wikg
SAR tor nominal Head TSL parameters normalized to TW 80.5 W/ kg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 233 Wikyg
SAR for nominal Head TSL parameters nommalized to 1W 23.1 Wikg = 19.5 % (k=2)

Head TSL parameters at 5750 MHz

Tha following parameters and calculations were applied.

Tomperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 354 5.22 mho/m

Measured Head TSL parameters (22.0+0.2) °C 345+6% 5,05 mho/m =6 %

Head TSL temperature change during test <05"C e -
SAR result with Head TSL at 5750 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 100 mW input power 773 Wikg

SAR for nominal Head TSL parameters normabizad to tW 76.8 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.21 Wikg

SAR for nominal Head TSL parameters normalized 1o 1W 21.9 W/kg = 19.5 % (k=2)

Cantificate No: D5GHzV2-1107_Jan16
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied

Temperature Parmittivity Conductivity

Nominal Body TSL parameters 220°C 48.9 5.36 mho/m

Measured Body TSL parameters (220+0.2)"C 47046 % 544 mho/m 6 %

Body TSL temperature change during test <05°C - —
SAR result with Body TSL at 5250 MHz

SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured 100 mW input power 7.46 Wikg

SAR for nominal Body TSL parameters normalized to 1W 74.0 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 211 Wiy

SAR for nominal Body TSL parameiers normalized to 1W 20.9 Wkg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 435 5.77 mho/m

Measured Body TSL parameters (220=202)°C 464 26% 5.91 mho/m + 6 %

Body TSL temperature change during test <05°C — vee
SAR result with Body TSL at 5600 MHz

SAR averaged over 1 em® (1 g) of Body TSL Condition

SAR measured 100 mW input power 7.95 Wikg

SAR for nominal Body TSL parameters normalized 1o 1W 78.9 Wikg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL condition

SAR measured 100 mW input power 2.24 Wikg

SAR for nominal Body TSL parameters normalized 1o 1W 22.2 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.3 5,94 mhoim

Measured Body TSL parameters (220+02)°C 4B61:6% 6.12 mha/m £6 %

Body TSL temperature change during test <D5°C - —
SAR result with Body TSL at 5750 MHz

SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured 100 mW input power 7.55 Wika

SAR for nominal Body TSL parameters normalized to 1W 74.9 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition

SAR measured 100 mW input power 212 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.0 Wikg + 19.5 % (k=2)

Certificate No: DSGHzV2-1107_Jan16

Page 6 af 13

F-TP22-03 (Rev.00)

186 /195

HCT CO., LTD.



CT

HCTCO,LTD

FCC ID: ZNFL01J

Report No: HCT-A-1611-F002-2

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 5520-7310

Return Loss -215d8
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 56.9Q-02

Retumn Loss -2514d8B
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed 10 feed point 5680+07Q

Retumn Loss -238dB
Antenna Parameters with Body TSL at 5250 MHz

Impedancs, transformed to feed point 4850Q-73)Q

Retum Loss -224d8B
Antenna Parameters with Body TSL at 5600 MHz

Impedance, ransformed to feed point 5530-39)Q

Retum Loss -241d8B
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 5520-441)

Retum Loss -238dB
General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.196 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 semirigld coaxial cable, The center conductor of the feeding line Is directly connected to the
second am of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according 1o the position as explained in the
"Measutement Conditions” paragraph. The SAR data are not affected 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

Manutactured by SPEAG
Manufactured on March 11, 2011
Cerificate No: DSGHzV2-1107_Jan16 Page 7 of 13
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DASYS Validation Report for Head TSL

Date: 28.01.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: $750 MHz
Medium parumeters used: = 5250 MHz: 6 = 4.55 S/m; & = 35.2; p = 1000 kg/m* , Medium parameters
used: = 5600 MHz: 6 = 4.9 S/m; .= 34.7; p = 1000 kg/m’ , Medium parameters used: f = 5750 MHz; o =
5.05 S/m; & =34.5; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

» Probe; EX3DV4 - SN3503: ConvIF(5.53, 5.53. 5.33); Calibrated: 31.12.2015, ConvF(4.99, 4.99.
4.99); Calibrated: 31.12.2015, ConvF(4.95, 4.95, 4.95): Calibrated: 31.12.2015:

* Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 30.12.2015

» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
« DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5250 MHz/Zoom Scan.
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 72.04 V/m; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 28.7 Wikg

SAR(1 g) =7.82 W/kg: SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 18.4 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, £=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.71 V/m; Power Drift = 0.08 dB

Peak SAR (extrupolated) = 31.8 Wikg

SAR(1 g) = 8.1 W/kg: SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 19.4 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 69.35 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 31.7 W/kg

SAR(T p) = 7.73 W/kg; SAR(10 g) = 2.21 W/kg

Maximum value of SAR (measured) = 19.0 Wikg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 29.01.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz: Type: D5GHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: { = 5250 MHz; o = 5.44 $/m; & = 47; p = 1000 kg/m’ , Medium parameters used: [
= 5600 MHz; 0 =5.91 S/m; & =46.4; p= 1000 kg/m’ , Medium parameters used: f = 5750 MHz: 0 = 6.12
Sim; & = 46.1; p = 1000 kg/m'

Phantom section; Flat Section

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

DASYS52 Configuration:

» Probe; EX3DV4 - SN3503; ConvF(4.85, 4.85, 4.85); Calibrated: 31.12.2015, ConvF(4.35, 4.35,
4.35); Calibrated: 31.12.2015, ConvF(4.3, 4.3, 4.3); Calibrated; 31.12.2015;

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

= Electronics: DAE4 Sn601; Calibrated: 30,12.2015

» Phantom: Flat Phantom 5.0 (back); Type: QDDOOPSOAA; Serial: 1002
o DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Vilue = 66.57 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 g) = 7.46 W/kg; SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 17.0 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.15 V/m; Power Drift = (.03 dB

Peak SAR (extrapolated) = 32.5 Wikg

SAR(1 g) = 7.95 W/kg: SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 18.8 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64,88 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.2 W/kg

SAR(I g) = 7.55 W/kg: SAR(10 g) = 2.12 W/kg

Maximum value of SAR (measured) = 18.1 Wikg

Certificate No: DSGHzV2-1107_Jan16 Page 110t 13
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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 bactericide 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) 2 450 -2 700 5200 - 5 800
Tissue Type Head Body Head Body Head Body Head Body
Water 40.45 53.06 54.9 70.17 71.88 73.2 65.52 78.66
Salt (NaCl) 1.45 0.94 0.18 0.39 0.16 0.1 0.0 0.0
Sugar 57.0 44.9 0.0 0 0.0 0.0 0.0 0.0
HEC 1.0 1.0 0.0 0 0.0 0.0 0.0 0.0
Bactericide 0.1 0.1 0.0 0 0.0 0.0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 19.97 0.0 17.24 10.67
DGBE 0.0 0.0 44.92 29.44 7.99 26.7 0.0 0.0
Diethylene glycol ) ) )
hexyl ether
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether

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

Per FCC KCB 865664 DO02v01r02, SAR system validation status should be document to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system validation,
according to the procedures outlined in IEEE 1528-2013 and FCC KDB 865664 D01v01r04. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the
valid frequency range of the probe calibration point, using the system that normally operates with the probe
for routine SAR measurements and according to the required tissue-equivalent media.

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

Probe Dlelectrlc Parameters CW Validation Modulation Validation
Calibration | Dipole Date Measured ~Measured Sensitivity Probe | Probe | MOD. Duty
Point  Permittivity Conductivity Linearitylsotropy Type Factor

4 1605 |ET3DV6| Head | 835 | 4d165 | 08/08/2016 41.7 0.91 PASS | PASS | PASS |GMSK|PASS

4 1605 |ET3DV6| Head | 835 | 4d165 | 08/08/2016 41.7 0.91 PASS | PASS | PASS | N/A | N/A | N/A
8 3967 |EX3DV4| Body | 835 | 4d165 | 12/30/2015 55.1 0.98 PASS | PASS | PASS [GMSK|PASS| N/A
8 3967 |EX3DV4| Body | 835 | 4d165 | 12/30/2015 55.1 0.98 PASS | PASS | PASS | N/A | N/A | N/A
4 1605 |ET3DV6| Head [1900 | 5d061 | 08/08/2016 40.3 1.43 PASS | PASS | PASS [GMSK|PASS| N/A
8 3967 |EX3DV4| Body |1900 | 5d061 | 05/10/2016 53.1 151 PASS | PASS | PASS [GMSK|PASS| N/A
3 3797 |EX3DV4| Head |2450| 965 |05/02/2016 39.1 1.78 PASS | PASS | PASS [OFDM| N/A |PASS
3 3797 |EX3DV4| Body |2450| 965 |05/03/2016 52.4 1.96 PASS | PASS | PASS [OFDM| N/A |PASS
1 3863 |EX3DV4| Body |2450| 965 |08/09/2016 52.2 1.96 PASS | PASS | PASS |OFDM| N/A |PASS
12 | 7370 |EX3DV4| Head [5250| 1107 |09/12/2016 36.1 4.73 PASS | PASS | PASS [OFDM| N/A |PASS
12 | 7370 |EX3DV4| Body [5250| 1107 |09/13/2016 48.7 5.37 PASS | PASS | PASS [OFDM| N/A |PASS
12 | 7370 |EX3DV4| Head [5600| 1107 |09/12/2016 35.6 5.08 PASS | PASS | PASS [OFDM| N/A |PASS
12 | 7370 |EX3DV4| Body [5600| 1107 |09/13/2016 48.4 5.76 PASS | PASS | PASS [OFDM| N/A |PASS
12 | 7370 |EX3DV4| Head [5750| 1107 |09/12/2016 35.2 5.19 PASS | PASS | PASS [OFDM| N/A |PASS
12 | 7370 |EX3DV4| Body [5750| 1107 |09/13/2016 48.1 5.95 PASS | PASS | PASS [OFDM| N/A |PASS

SAR System Validation Summary

Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above
represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01v01r04. SAR system were validated for modulated signals with a periodic duty cycle,
such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664
DO01v01r04.
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