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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

Trade Name: LG Electronics, MobileComm U.S.A., Inc.

FCC ID: ZNFKTH

Model: LGV34

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/EDGE 850 824.2 ~ 848.8 PCE 0.39 0.55 0.55
GSM/GPRS/EDGE 1900 | 1850.2 ~1909.8 PCE 0.19 0.33 0.33
UMTS 850 826.4 ~ 846.6 PCE 0.35 0.46 0.50
LTE 5 (Cell) 824.7 - 848.3 PCE 0.36 0.66 0.66
LTE 13 779.5-784.5 PCE 0.20 0.37 0.47
LTE 17 706.5-713.5 PCE 0.15 0.29 0.29
802.11b 2412 ~ 2462 DTS 1.01 0.17 0.17
U-NII-1 5180 ~ 5240 NII N/A N/A 0.18
U-NII-2A 5260 ~5 320 NII 1.16 <0.10 N/A
U-NII-2C 5500 ~5 720 NIl 0.99 <0.10 N/A
U-NII-3 5745 ~5825 NIl 0.37 <0.10 0.10

Bluetooth 2402~ 2480 DSS/DTS N/A
Simultaneous SAR per KDB 690783 D01v01r03 1.55 0.99 0.83

Date(s) of Tests: 09/02/2016 ~ 09/22/2016
F-TP22-03 (Rev.00) 4 /190 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

Device Dimension

GSM/GPRS/EDGE 850 Voice / Data 824.2 — 848.8 MHz
GSM/GPRS/EDGE 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
LTE Band 13 Voice / Data 779.5—784.5 MHz
LTE Band 17 Voice / Data 706.5 —713.5 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 2 402 — 2 480 MHz
NFC Data 13.56 MHz

Device Description

Overall (Length x Width): 148.9 mm x 71.9 mm
Overall diagonal dimension :158.19 mm

Battery Model: BL-T28

Battery Options: Battery Type: Lithium Polymer Battery Pack
Hardware Version: Rev.B
Software Version : KTHO8b
Mode S/N
352662080011316,
GSM850, UMTS850, GSM1900, 352662080011308,
LTE Band 5/13/17 352662080011290,
352662080011282
Device Serial Numbers
2.4 GHz WLAN, 5 GHz WLAN 352662080011381

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.

Power Reduction for SAR

There is no power reduction used for any band/mode implemented in this
device for SAR purposes.

F-TP22-03 (Rev.00)
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2.2 DUT Wireless mode

Wireless

Modulation Band Operating Mode Duty Cycle
GSM Voice: 12.5%
. GPRS/ EDGE GPRS/EDGE:
850 VoIce(GMSK) | 1 ti-Slot Class: 1 Slot: 12.5%
GSM GPRS (GMSK) :
1900 EGPRS (8PSK) 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 HSDPA (Cat.14) o
(UMTS) BandS | isupa (cat. 6) 100 %
HSPA+ (Cat.14) (Uplink QPSK Only)
5 (Cell) | Voice / Data (QPSK, 16QAM) 100 % (FDD)
LTE Band 13 Voice / Data (QPSK, 16QAM) 100 % (FDD)
17 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) 99.92 %
802.11 a, 802.11 n (HT20/HT40) .
5 GHz WLAN Data 802.11 ac (VHT20/40/80) 98.76 %
Bluetooth Data 4.2 LE N/A
F-TP22-03 (Rev.00) 6 /190 HCT CO., LTD
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2.3 LTE information

Iltem.

LTE Band 5 (Cell)

| Description
824.7 MHz ~ 848.3 MHz

Item.

Frequency Rang LTE Band 13 779.5 MHz ~ 784.5 MHz
LTE Band 17 706.5 MHz~ 713.5 MHz
LTE Band 5 (Cell) 1.4 MHz, 3 MHz, 5 MHz, 10 MHz
Channel Bandwidths | LTE Band 13 5 MHz, 10 MHz
LTE Band 17 5 MHz, 10 MHz
Channel Numbers & Freq.(MHz) Low Mid High
1.4 MHz 824.7 (20407) 836.5 (20525) 848.3 (20643)
3 MHz 825.5 (20415) 836.5 (20525) 847.5 (20635)
LTE Band 5 (Cell)
5 MHz 826.5 (20425) 836.5 (20525) 846.5 (20625)
10 MHz 829.0 (20450) 836.5 (20525) 844.0 (20600)
5 MHz 779.5(23205) 782(23230) 784.5(23255)
LTE Band 13
10 MHz 782(23230)
5 MHz 706.5 (23755) 710 (23790) 713.5 (23825)
LTE Band 17
10 MHz 709.0 (23780) 710 (23790) 711.0 (23800)

Description

LTE voice/data requirements

UE Category LTE Rel. 11, UE Category 10
Modulations Supported in UL QPSK, 16QAM
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)
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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 /190 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 Burst Average 8-PSK
dBm GPRS (dBm EGPRS (dBm
Mode / Band ( ) ( ) ( )
1Tx 1Tx 2 TX 3 Tx 4 Tx 1Tx 2 Tx 3 Tx 4 TX
Slot Slot Slot Slot Slot Slot Slot Slot Slot
Maximum 33.2 33.2 31.7 30.2 28.2 26.7 26.7 25.7 24.7
GSM/GPRS/EDGE 850
Nominal 32.7 32.7 31.2 29.7 27.7 26.2 26.2 25.2 24.2
Maximum 30.2 30.2 28.7 27.2 25.2 25.2 25.2 24.2 23.2
GSM/GPRS/EDGE 1900
Nominal 29.7 29.7 28.2 26.7 24.7 24.7 24.7 23.7 22.7

3GPP HSDPA(dBm)

3GPP HSUPA(dBm)

3GPP
Mode / Band
WCDMA Sub | Sub Sub Sub Sub Sub | Sub | Sub | Sub
testl test2 test3 test4d testl |test2 | test3 | test4 | Tests
UMTS Band 5|Maximum| 237 | 237|237 | 232|232 | 237 | 21.7 | 227 | 21.7 | 237
(850 MHZ) | Nominal | 232 | 232 | 232 | 227 | 227 | 232 | 212 | 222 | 212 | 232

Mode / Band Modulated Average (dBm)

Maximum 23.7
LTE Band 5 (Cell)

Nominal 23.2
Maximum 23.7

LTE Band 13
Nominal 23.2
Maximum 24.7

LTE Band 17
Nominal 24.2

F-TP22-03 (Rev.00) 9 /190 HCT CO., LTD
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Modulated Average (dB

Channel

Maximum 155 17.0 175 17.0 15.0

IEE 802.11b
Nominal 145 16.0 16.5 16.0 14.0
Maximum 13.0 14.0 15.0 14.0 125

IEEE 802.11g
2.4GHzW IFI Nominal 12.0 13.0 14.0 13.0 11.5
IEEE 802.11n Maximum 115 13.0 14.0 13.0 11.0
(HT20) Nominal 10.5 12.0 13.0 12.0 10.0
IEEE 802.11ac Maximum 115 13.0 14.0 13.0 11.0
(HT20) Nominal 10.5 12.0 13.0 12.0 10.0

Mode/Band Modulated Average (dBm)
20MHz Bandwidth 36 40~48 52~60 64 100 104~144 | 149~161 165
IEEE 802.11a Maximum 12 12 13 12.5 135 13.0 11.5 11.5
(5 GHz) Nominal 11 1 12 11.5 12,5 12.0 10.5 10.5
IEEE 802.11n Maximum 12 12 13 12 13.0 12.5 1 1
(5GHz) Nominal 11 11 12 11 12.0 11.5 10 10
IEEE 802.11ac Maximum 12 12 13 12 13.0 12.5 1 1
(5GHz) Nominal 11 11 12 11 12.0 11.5 10 10
40MHz Bandwidth 38 46 54~62 102 110~142 151 159
IEEE 802.11n Maximum 11.0 10.5 12.0 12.0 11.8 10 10
(5 GHz) Nominal 10.0 9.5 11.0 11.0 10.8 9 9
IEEE 802.11ac Maximum 11.0 10.5 11.5 12 12.0 10 10
(5 GHz) Nominal 10.0 9.5 10.5 1 11.0 9
80MHz Bandwidth 42 58 106 138 155
IEEE 802.11ac Maximum 9.5 11 11 10.5 8.5
(5 GHz) Nominal 8.5 10 10 9.5 7.5

Mode/Band Modulated Average (dBm)

Maximum 12.0

Bluetooth (1Mbps, GFSK)
Nominal 11.0
Maximum 9.0

Bluetooth (2Mbps, GFSK)
Nominal 8.0
Maximum 9.0

Bluetooth (3Mbps, GFSK)
Nominal 8.0
Maximum 3.0

Bluetooth LE
Nominal 2.0
F-TP22-03 (Rev.00) 10 /190 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
LTE Band 13 Yes Yes Yes Yes Yes No
LTE Band 17 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)
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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
|- - - - T T T ===71 |- - - T T T =T 77
I GSM/GPRS/EDGE I I |
I UMTS | | BT/WiFi |
| LTE | | |

—-_—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/EDGE + 2.4 GHz WiFi Yes Yes Yes
GPRS/EDGE + 5 GHz WiFi Yes Yes Yes
GPRS/EDGE + 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

1. 2.4 GHz WLAN,5 GHz WLAN and 2.4 GHz Bluetooth share antenna path and cannot transmit

simultaneously.

2. All licensed modes share the same antenna path and cannot transmit simultaneously.

3. Wi-Fi Hotspot is only supported for 2.4GHz WLAN,

4. 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.

5. 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.

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

7. Per the manufacturer, GPRS support VOIP service.

8 This device support VOLTE.

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

F-TP22-03 (Rev.00) 12 /190 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-1 and U-NII-2A bands have the same maximum output power and the highest reported SAR for
U-NII-2A s 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 not supported.

F-TP22-03 (Rev.00) 13 /190 HCT CO,, LTD
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(B) BT & 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)

* \/Frequency(GHz) < 3.0

Test Separation Distance (mm)

Frequenc Maximum Separation Distance
q y Allowed Power
Bluetooth 2 480 16 10 25
Bluetooth LE 2 480 2 10 0.3

Based on the maximum conducted power of Bluetooth and antenna to use separation distance, Bluetooth
SAR was not required [(16/10)*V2.480] = 2.5 < 3.0.

Based on the maximum conducted power of Bluetooth LE and antenna to use separation distance, Bluetooth
LE SAR was not required [(2/10)*V2.480] = 0.3 < 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.

Estimated 19 SAR = Jf(GHZ) " (Max Power of channel mW)

7.5 Min Seperation Distance

Frequency Maximum Separation Distance Estimated 1g SAR
Allowed Power (Body) (Body)
[MHZ] | [(mW] [mm] [W/kg]
Bluetooth 2 480 16 10 0.336
Bluetooth LE 2 480 2 10 0.042

Note :

1) Held-to ear configurations are not applicable to Bluetooth operations and therefore were not considered for
simultaneous transmission. The Estimated 1g and 10g SAR results were determined according to FCC KDB

447498 DO1v06.

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

Bluetooth LE for highest estimated SAR.

F-TP22-03 (Rev.00)
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(C)Licensed Transmitter(s)

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

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

Adjusted SAR = Highest Reported SAR x ——condary Max tune —up (W) _ .,
e * . .
Juste ighest Reporte Primary Max tune tune —up(mW) — /ke

Based on the highest Reported SAR, the secondary mode is not required.
[0.503 * (234/234)] = 0.503 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) 15 /190 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.
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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 Holster/Belt Clip Configurations

Body-worn operating configurations are tested with the belt-clips and holsters attached to the device and
positioned against a flat phantom in a normal use configuration. A device with a headset output is tested with
a headset connected to the device. Body dielectric parameters are used.

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

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

Since this EUT does not supply any body worn accessory to the end user a distance of 1.0 cm from the EUT
back surface to the liquid interface is configured for the generic test.

"See the Test SET-UP Photo"

Transmitters that are designed to operate in front of a person’s face, as in push-to-talk configurations, are
tested for SAR compliance with the front of the device positioned to face the flat phantom. For devices that
are carried next to the body such as a shoulder, waist or chest-worn transmitters, SAR compliance is tested
with the accessory(ies), Including headsets and microphones, attached to the device and positioned against a
flat phantom in a normal use configuration.

In all cases SAR measurements are performed to investigate the worst-case positioning. Worstcase
positioning is then documented and used to perform Body SAR testing.

6.4 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 DO04v01r03 ,:.’;o,
Body-Worn accessory exposure is typically related to voice mode operations when | e

handsets are carried in body-Worn accessories. The body-Worn accessory iy
procedures in FCC KDB Publication 447498 DO1v06 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.

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

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

6.5 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 (Lx W > 9cm 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
conseqguence 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
speading 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

F-TP22-03 (Rev.00) 25 /190 HCT CO,, LTD



-
h’a- FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1

HCTCOLLTD

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.
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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 GHz), 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.

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.
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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
result is 1.2 W/kg or all channels are measured. When there are multiple untested channels having the same
subsequent highest average RF output power, the channel with higher frequency from the lowest 802.11
mode is considered for SAR measurements.

8.6.8 Subsequent Test Configuration Procedures

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

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

the maximum allowed power to determine compliance per KDB publication 447498 D01v06.

9.1 GSM

GSM Conducted output powers (Burst-Average)

GPRS(GMSK) Data — CS1 EDGE Data

Band Channel GPRS GPRS GPRS EDGE EDGE

1TX 2TX 3TX 2TX 3TX

Slot Slot Slot Slot Slot

(dBm) (dBm) (C1=110) (C1=110) (C1=110)
Maximum Tune-up 33.20 33.20 31.70 30.20 28.20 26.70 26.70 25.70 24.70
128 33.00 33.01 31.43 29.85 27.78 26.46 26.28 25.17 24.21
C;Z(l;/l 190 33.13 33.12 31.56 30.01 27.98 26.51 26.41 25.36 24.27
251 32.88 32.88 31.62 29.97 27.91 26.53 26.42 25.30 24.16
Maximum Tune-up 30.20 30.20 28.70 27.20 25.20 25.20 25.20 24.20 23.20
512 30.00 30.03 28.29 26.98 24.98 24.85 24.60 24.12 23.00
f;)'\g 661 30.07 30.06 28.28 26.96 24.96 24.84 24.77 24.00 22.96
810 30.00 30.03 28.21 26.85 24.82 24.81 24.74 24.10 22.95

GSM Conducted output powers (Frame-Average)

GPRS(GMSK) Data — CS1 EDGE Data
Band Channel GPRS GPRS GPRS GPRS EDGE EDGE
1TX 2TX 3TX 4 TX 2TX 3TX
Slot Slot Slot Slot Slot Slot
Maximum Tune-up 24.17 24.17 25.68 25.94 25.19 17.67 20.68 21.44 21.69
GSM 128 23.97 23.98 25.41 25.59 24.77 17.43 20.26 20.91 21.20
850 190 24.10 24.09 25.54 25.75 24.97 17.48 20.39 21.10 21.26
251 23.85 23.85 25.60 25.71 24.90 17.50 20.40 21.04 21.15
Maximum Tune-up 21.17 21.17 22.68 22.94 22.19 16.17 19.18 19.94 20.19
GSM 512 20.97 21.00 22.27 22.72 21.97 15.82 18.58 19.86 19.99
1900 661 21.04 21.03 22.26 22.70 21.95 15.81 18.75 19.74 19.95
810 20.97 21.00 22.19 22.59 21.81 15.78 18.72 19.84 19.94
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/EDGE Multi-slots 12: Hotspot SAR with GPRS/EDGE
Multi-slot Class 12 with CS 1 (GMSK)
Base Station EUT
RF Connector
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9.2 UMTS

HSPA+
This DUT is only capable of QPSK HSPA+ in uplink. Therefore, the RF conducted power is not measured
according to 941225 D01v03r01 3G SAR.

WCDMABS50
3GPP 3GPP 34.121 WCDMA Band 5 [dBm]

Hielzzze UL 4132 UL 4183 UL 4233

Version SEES DL 4357 DL 4408 DL 4458
99 WCDMA 12.2 kbps RMC 23.60 23.56 23.47
99 WCDMA 12.2 kbps AMR 23.57 23.54 23.45
5 Subtest 1 23.40 23.37 23.25
5 Subtest 2 23.38 23.36 23.24
5 HSDPA Subtest 3 22.91 22.90 22.78
5 Subtest 4 22.91 22.90 22.77
6 Subtest 1 22.41 22.38 22.30
6 Subtest 2 21.42 21.39 21.31
6 HSUPA Subtest 3 22.42 22.38 22.28
6 Subtest 4 21.42 21.39 21.29
6 Subtest 5 23.40 23.37 23.25

WCDMA Average Conducted output powers
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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 23.25 23.62 23.55 0 0
1 3 23.40 23.56 23.56 0 0
1 5 23.31 23.50 23.44 0 0
QPSK 3 0 23.32 23.56 23.59 0 0
3 1 23.37 23.60 23.64 0 0
3 3 23.31 23.56 23.61 0 0
1.4 MHz 6 0 22.24 22.57 22.56 0-1 1
1 0 22.63 22.53 22.61 0-1 1
1 3 22.66 22.55 22.64 0-1 1
1 5 22.61 22.44 22.55 0-1 1
16QAM 3 0 22.48 22.63 22.70 0-1 1
3 1 22.50 22.69 22.70 0-1 1
3 3 22.45 22.64 22.68 0-1 1
6 0 21.19 21.68 21.66 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 23.32 23.63 23.62 0 0
1 7 23.47 23.52 23.68 0 0
1 14 23.40 23.62 23.46 0 0
QPSK 8 0 22.34 22.60 22.58 0-1 1
8 3 22.36 22.62 22.57 0-1 1
8 7 22.34 22.58 22.54 0-1 1
3 MHz 15 0 22.33 22.59 22.67 0-1 1
1 0 22.23 22.40 22.57 0-1 1
1 7 22.41 22.46 22.70 0-1 1
1 14 22.30 22.41 22.51 0-1 1
16QAM 8 0 21.44 21.62 21.64 0-2 2
8 3 21.46 21.64 21.63 0-2 2
8 7 21.44 21.55 21.61 0-2 2
15 0 21.38 21.61 21.59 0-2 2
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Bandwidth Modulation

5 MHz

Bandwidth Modulation

10 MHz

MPR
| Max. Average Power (dBm) PAeIrIo3v(v;t|eDdP 'E/(;F;T
RB Size [d B]
20425 20525 20625 [dB] [dB]
826.5MHz 836.5MHz 846.5 MHz
1 0 23.40 23.60 23.58 0
1 12 23.57 23.57 23.61 0 0
1 24 23.39 23.55 23.47 0
QPSK 12 0 22.48 22.61 22.63 0-1 1
12 22.47 22.60 22.58 0-1 1
12 11 22.47 22,51 22.53 0-1 1
25 22.42 22.56 22.63 0-1 1
1 22.65 22.68 22.65 0-1 1
1 12 22.68 22.70 22.70 0-1 1
1 24 22.64 22.68 22.62 0-1 1
16QAM 12 0 21.51 21.67 21.63 0-2 2
12 6 21.55 21.65 21.60 0-2 2
12 11 21.48 21.69 21.59 0-2 2
25 0 21.34 21.60 21.54 0-2 2
MPR
Max.Average Power (dBm) Allowed MPR
RBSize o ~  Per3GPP
Offset 20525
836.5 MHz [dB] [dB]
1 0 23.45 0
1 24 23.55 0 0
1 49 23.57 0
QPSK 25 0 22.65 0-1 1
25 12 22.63 0-1 1
25 24 2253 0-1 1
50 22.66 0-1 1
1 22.35 0-1 1
1 24 22.48 0-1 1
1 49 22.45 0-1 1
16QAM 25 0 21.59 0-2 2
25 12 21.58 0-2 2
25 24 21.48 0-2 2
50 0 21.59 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.
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- LTE Band 13 Maximum Conducted Power

MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation Per 3GPP

S (@8] [d8)

1 0 23.66 0 0

1 12 23.67 0 0

1 24 23.66 0

QPSK 12 0 22.68 0-1 1

12 6 22.64 0-1 1

12 1 22.63 0-1 1

25 0 22.59 0-1 1

5 MHz

1 0 22.54 0-1 1

1 12 22.68 0-1 1

1 24 22.67 0-1 1

16QAM 12 21.65 0-2 2

12 21.60 0-2 2

12 11 21.56 0-2 2

25 0 21.52 0-2 2

Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation i . Per3cGPP
sz i 98] ldo)
1 0 23.62 0 0
1 24 23.60 0 0
1 49 23.46 0 0
QPSK 25 0 22.67 0-1 1
25 12 22.69 0-1 1
25 24 22.58 0-1 1
50 0 22.64 0-1 1
10 MHz
1 0 22.52 0-1 1
1 24 22.52 0-1 1
1 49 22.34 0-1 1
16QAM 25 0 21.65 0-2 2
25 12 21.70 0-2 2
25 24 21.58 0-2 2
50 0 21.59 0-2 2

Note: LTE Band 13 at 5 MHz/ 10 MHz Bandwidth does not support three non-overlapping channels. Per KDB
941225 D05v02r05, when a device supports overlapping channel assignment in a channel bandwidth
configuration, the mid channel of the group of overlapping channels should be selected for testing.
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- LTE Band 17 Maximum Conducted Power

MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth | Modulation i Per 3GPP

i @8] (8

1 0 24.59 0 0

1 12 24.57 0

1 24 24.54 0 0

QPSK 12 0 23.52 0-1 1

12 6 23.59 0-1 1

12 1 23.47 0-1 1

5 MHz 25 0 23.51 0-1 1

1 0 23.66 0-1 1

1 12 23.68 0-1 1

1 24 23.65 0-1 1

16QAM 12 0 22.57 0-2 2

12 6 22.68 0-2 2

12 1 22.58 0-2 2

25 0 22.52 0-2 2

Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation i Per 3GPP

T 8] | (el

1 0 24.34 0 0

1 24 24.59 0

1 49 24.39 0 0

QPSK 25 0 23.58 0-1 1

25 12 23.60 0-1 1

25 24 23.59 0-1 1

10 MHz 50 0 23.53 0-1 1

1 0 23.30 0-1 1

1 24 23.45 0-1 1

1 49 23.25 0-1 1

16QAM 25 0 22.55 0-2 2

25 12 2255 0-2 2

25 24 2258 0-2 2

50 0 22.46 0-2 2

Note: LTE Band 17 at 5 MHz/ 10 MHz Bandwidth does not support three non-overlapping channels. Per KDB
941225 D05v02r05, when a device supports overlapping channel assignment in a channel bandwidth
configuration, the mid channel of the group of overlapping channels should be selected for testing.
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9.4 WiFi

IEEE 802.11 Average RF Power

IEEE 802.11 (2.4 GHz)
Conducted Power

Channel
[dBm]
2412 1 14.95
2417 2 16.30
2422 3 16.80
802.11b 2437 6 17.13
2452 9 16.94
2457 10 15.86
2462 11 14.36
2412 1 12.30
2417 2 13.59
2422 3 14.41
802.11g 2437 6 14.40
2452 9 14.44
2457 10 13.34
2462 11 11.65
2412 1 11.23
2417 2 12.73
2422 3 13.15
802.11n
2437 6 13.61
(HT20)
2452 9 13.36
2457 10 12.41
2462 11 10.61
2412 1 11.02
2417 2 12.73
2422 3 13.13
802.11ac
2437 6 13.35
(HT20)
2452 9 13.34
2457 10 12.40
2462 11 10.67
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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 11.92
5200 40 11.88
5220 44 11.71
5240 48 11.86
5260 52 12.73
5280 56 12.54
5300 60 12.68
802.11a 5320 64 12.04

5500 100 12.55
5520 104 12.11
5580 116 12.15
5660 132 12.08
5720 144 11.87
5745 149 11.03
5785 157 11.05
5825 165 11.01

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

F-TP22-03 (Rev.00) 37 /190 HCT CO,, LTD



-
h’a- FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1

HCTCO,LTD

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. Tvpe (MHci') Conductivity Dielectric | Conductivity | Dielectric | % devo % deve
(°C) P o (S/m) Constant, € o (S/m) Constant, €
705 0.873 42.752 0.891 42.174 -2.02% 1.37%
710 0.878 42.682 0.891 42.148 -1.46% 1.27%
725 0.890 42.517 0.891 42.071 -0.11% 1.06%
09/05/2016 215 750H
750 0.908 42.225 0.893 41.940 1.68% 0.68%
775 0.929 41.901 0.896 41.81 3.68% 0.22%
785 0.937 41.79 0.897 41.758 4.46% 0.08%
820 0.903 41.431 0.899 41.578 0.44% -0.35%
09/02/2016 21.7 835H 835 0.919 41.191 0.900 41.500 2.11% -0.74%
850 0.931 40.996 0.916 41.500 1.64% -1.21%
1850 1.361 39.780 1.400 40.000 -2.79% -0.55%
09/06/2016 20.1 1900H 1900 1.433 39.661 1.400 40.000 2.36% -0.85%
1910 1.442 39.656 1.400 40.000 3.00% -0.86%
2400 1.678 40.349 1.756 39.290 -4.44% 2.70%
09/13/2016 22.0 2450H 2450 1.732 40.189 1.800 39.200 -3.78% 2.52%
2500 1.792 40.142 1.855 39.140 -3.40% 2.56%
5250 4.625 35.829 4.706 35.930 -1.72% -0.28%
5250H-5400H
09/19/2016 21.0 5280 4.579 36.082 4.744 35.894 -3.48% 0.52%
Probe :3967
5300 4.708 36.378 4.758 35.870 -1.05% 1.42%
5500H-5600H 5500 5.125 36.189 4.963 35.640 3.26% 1.54%
09/21/2016 215
Probe :3967 5600 5.306 36.324 5.065 35.530 4.76% 2.23%
5720 5.352 36.127 5.133 35.458 4.27% 1.68%
5700H-5900H 5750 5.405 36.902 5.221 35.365 3.52% 4.35%
09/22/2016 21.0
Probe :3967 5800 5.224 35.880 5.270 35.300 -0.87% 1.64%
5825 5.240 35.900 5.303 35.270 -1.19% 1.79%
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Table for Body Tissue Verification

Tissue . Measured Measured Target Target
Date of Tissue Freq. - . . . . .
Temp. Conductivity | Dielectric | Conductivity | Dielectric | % devo | % dev €
Tests Type (MHz)
(°C) o (S/m) Constant, € o (S/m) Constant, €

705 0.917 55.699 0.961 55.71 -4.58% | -0.02%
710 0.923 55.664 0.961 55.69 -3.95% | -0.05%
725 0.938 55.500 0.961 55.629 | -2.39% | -0.23%

09/05/2016 19.4 7508
750 0.959 55.221 0.963 55.530 | -0.42% | -0.56%
775 0.983 54.993 0.966 55.425 1.76% | -0.78%
785 0.994 54.901 0.967 55.397 2.79% | -0.90%
820 0.963 55.647 0.969 55.258 | -0.62% | 0.70%
09/02/2016 21.1 835B 835 0.977 55.478 0.970 55.200 0.72% | 0.50%
850 0.993 55.339 0.988 55.154 051% | 0.34%
1850 1.517 50.960 1.520 53.300 | -0.20% | -4.39%
09/06/2016 19.1 19008 1900 1.567 50.825 1.520 53.300 3.09% | -4.64%
1910 1.576 50.818 1.520 53.300 3.68% | -4.66%
2400 1.868 54.194 1.902 52.770 | -1.79% | 2.70%
09/20/2016 215 24508 2450 1.934 54.046 1.950 52.700 | -0.82% | 2.55%
2500 2.006 53.971 2.021 52.640 | -0.74% | 2.53%
5180 5.190 47.751 5.283 49.038 | -1.76% | -2.62%
5200B-53008 | 5,5 5.288 47,523 5.358 48.950 | -1.31% | -2.92%

09/22/2016 20.7 Probe:
7370 5280 5.321 47.466 5.400 48.908 | -1.46% | -2.95%
5300 5.343 47.428 5.416 48.880 | -1.35% | -2.97%
550B-57208 | 5500 5.648 47.322 5.650 48.610 | -0.04% | -2.65%
09/20/2016 21.5 Probe: 5600 5.807 47.073 5.766 48.470 0.71% | -2.88%
3967 5720 6.010 46.800 5.845 48.388 2.82% | -3.28%
57258-59008 | 5750 6.051 46.231 5.944 48.277 1.80% | -4.24%
09/22/2016 20.7 Probe: 5800 5.979 46.349 6.000 48.200 | -0.35% | -3.84%
7370 5825 6.075 46.130 6.037 48.165 0.63% | -4.23%
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10.2 System Verification

Prior to assessment, the system is verified to the £ 10 % of the specifications at 750 MHz/ 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

_ Amb. | Liquid Measured . o Limit
,zg;'s;e D(IsploNl)e Liquid Temp. Temp. (SSEAEI?:%) SAR1g Normalized Deviation (%]
[Cl [Wkg]  [Wikg]

750 09/05/2016 | 3967 Head 21.7 21.5 8.29 0.832 8.32 +0.36 +10
750 09/05/2016 | 1609 o Body 19.6 194 8.74 0.810 8.1 -7.32 +10
835 09/02/2016 | 3967 Head 21.9 21.7 9.06 0.913 9.13 +0.77 +10
835 09/02/2016 | 1609 16 Body 21.3 21.1 9.47 0.991 9.91 +4.65 +10
1900 | 09/06/2016 | 3967 Head 20.3 20.1 38.6 3.8 38 -1.55 +10
1900 | 09/06/2016 | 3967 edoot Body 19.3 19.1 39.7 3.88 38.8 -2.27 +10
2450 | 09/13/2016 | 3967 Head 22.4 22.0 50.6 5.1 51 +0.79 +10
2450 | 09/20/2016 | 3967 o Body 21.8 21.5 49.2 4.98 49.8 +1.22 +10
5250 | 09/19/2016 | 3967 Head 21.3 21.0 77.8 7.66 76.6 -1.54 +10
5250 | 09/22/2016 | 7370 Body 20.9 20.7 74.0 7.08 70.8 -4.32 +10
5600 | 09/21/2016 | 3967 Head 21.6 215 80.5 8.1 81 +0.62 +10
5600 | 09/20/2016 | 3967 Hor Body 21.8 215 78.9 7.55 75.5 -4.31 +10
5750 | 09/22/2016 | 3967 Head 21.3 21.0 76.8 7.61 76.1 -0.91 +10
5750 | 09/22/2016 | 7370 Body 20.9 20.7 74.9 7.51 75.1 +0.27 +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
o . i
5 i Mode Up Limit | Power Drift Test Position SAR Facto? SAR
MHz ch. @) | @B (@B (Wikg) (Wikg)
836.6 190 GSM 33.2 33.13 0.16 Left Cheek 1:8.3 0.204 1.016 0.207 -
836.6 190 GSM 33.2 33.13 0.11 Left Tilt 1:8.3 0.108 1.016 0.110 -
836.6 190 GSM 33.2 33.13 0.01 Right Cheek 1:8.3 0.287 1.016 0.292 1
836.6 190 GSM 33.2 33.13 0.14 Right Tilt 1:8.3 0.129 1.016 0.131 -
836.6 190 GPRS 3Tx 30.2 30.01 0.10 Left Cheek 1:2.77 0.280 1.045 0.293 -
836.6 190 GPRS 3Tx 30.2 30.01 0.16 Left Tilt 1:2.77 0.152 1.045 0.159 -
836.6 190 GPRS 3Tx 30.2 30.01 -0.19 Right Cheek 1:2.77 0.368 1.045 0.385 2
836.6 190 GPRS 3Tx 30.2 30.01 0.13 Right Tilt 1:2.77 0.180 1.045 0.188 -
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 -
R Mode  UpLimit| Power | Drift | TestPosition SAR Fca:”g SAR | °
actor o
(dB) (dB) (dB) (W/kg) (W/kg)
1880.0 661 GSM 30.2 30.07 0.16 Left Cheek 1:8.3 0.145 1.030 0.149 3
1880.0 661 GSM 30.2 30.07 0.00 Left Tilt 1:8.3 0.051 1.030 0.053 -
1880.0 661 GSM 30.2 30.07 0.13 Right Cheek 1:8.3 0.051 1.030 0.053 -
1880.0 661 GSM 30.2 30.07 0.15 Right Tilt 1:8.3 0.040 1.030 0.041 -
1880.0 661 GPRS 3Tx 27.2 26.96 0.18 Left Cheek 1:2.77 0.182 1.057 0.192 4
1880.0 661 GPRS 3Tx 27.2 26.96 -0.11 Left Tilt 1:2.77 0.062 1.057 0.066 -
1880.0 661 GPRS 3Tx 27.2 26.96 0.00 Right Cheek 1:2.77 0.080 1.057 0.085 -
1880.0 661 GPRS 3Tx 27.2 26.96 -0.13 Right Tilt 1:2.77 0.058 1.057 0.061 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram
F-TP22-03 (Rev.00) 41 /190 HCT CO., LTD




-
ha- FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1

HCTCO,LTD

UMTS 850 Head SAR

Frequenc Tune- Meas. Power Meas. Scalin
i
AR Mode  UpLimit| Power | Drift | Test Position SAR Facto?
MHz Ch. @) | @) | @) (Wikg)
836.6 4183 RMC 23.7 23.56 -0.18 Left Cheek 11 0.254 1.033 0.262 -
836.6 4183 RMC 23.7 23.56 -0.14 Left Tilt 1:1 0.144 1.033 0.149 -
836.6 4183 RMC 23.7 23.56 0.16 Right Cheek 1:1 0.343 1.033 0.354 5
836.6 4183 RMC 23.7 23.56 0.13 Right Tilt 1:1 0.176 1.033 0.182 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

LTE Band 5 (Cell) Head SAR

Band | Tune- | Meas. | Power Meas. Scaled
Frequency

MPR i
Mode Width Up Limit Power | Drift Test RB RB  Duty gapr  Scaling gar | Plo

Mt ﬁ (MHz) | (dBm) (dBm)M Position

836.5| 20525 | QPSK 10 23.7 | 23.57 | -0.13 | Left Cheek 0 1 49 11 0.249 1.030 0.256 -

836.5| 20525 | QPSK 10 22.7 | 22.65 | 0.10 | Left Cheek 1 25 0 11 0.256 1.012 0.259 -

836.5| 20525 | QPSK 10 23.7 | 23.57 | 0.05 Left Tilt 0 1 49 11 0.149 1.030 0.153 -
836.5| 20525 | QPSK 10 22,7 | 2265 | 0.16 Left Tilt 1 25 0 11 0.110 1.012 0.111 -
836.5| 20525 | QPSK 10 23.7 | 23,57 | 0.11 |Right Cheek 0 1 49 11 0.345 1.030 0.355 6

836.5| 20525 | QPSK 10 22.7 | 22.65 | 0.18 |Right Cheek 1 25 0 11 0.275 1.012 0.278 -

836.5| 20525 | QPSK 10 23.7 | 23.57 | 0.07 Right Tilt 0 1 49 11 0.166 1.030 0.171 -

836.5| 20525 | QPSK 10 22.7 |22.65 | -0.01 Right Tilt 1 25 0 11 0.137 1.012 0.139 -
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LTE Band 13 Head SAR

Band | Tune- Meas. | Power MPR Meas.

width |Up Limit Power | Drift Test RBLRB S Duty | sap | =caling
Position Size | offset Cycle Factor

MHz Ch. (MHz) | (dBm) (dBm) | (dB) (dB)

Frequency

(Wrkg) ‘

782 23230 | QPSK | 10 23.7 | 23.62 | 0.16 Left Cheek 0 1 0 11 0.152 1.019 0.155 -

782 23230 | QPSK | 10 22.7 | 22.69 | -0.18 | Left Cheek 1 25 12 11 0.130 1.002 0.130 -

782 23230 | QPSK | 10 23.7 | 23.62 | -0.05 Left Tilt 0 1 0 11 0.104 1.019 0.106 -
782 23230 | QPSK | 10 22.7 | 22.69 | -0.01 Left Tilt 1 25 12 11 0.089 1.002 0.089 -
782 23230 | QPSK | 10 23.7 | 23.62 | 0.16 | RightCheek | 0 1 0 11 0.199 1.019 0.203 7

782 23230 | QPSK | 10 22.7 | 22.69 | 0.16 | Right Cheek 1 25 12 11 0.169 1.002 0.169 -

782 | 23230 | QPSK | 10 23.7 | 23.62 | 0.16 Right Tilt 0 1 0 11 0.123 1.019 0.125 -

782 | 23230 | QPSK | 10 22.7 | 22.69 | 0.07 Right Tilt 1 25 12 11 0.105 1.002 0.105 -

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

LTE Band 17 Head SAR

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

Position Size | offset Cycle Factor No.
MHz Ch. (MHz) | (dBm)  (dBm) | (dB) (W/kg)

710 23790 | QPSK | 10 247 | 24.59 | -0.17 | Left Cheek 0 1 24 11 0.117 1.026 0.120 -

710 23790 | QPSK | 10 23.7 | 23.60 | 0.12 | Left Cheek 1 25 12 11 0.096 1.023 0.098 -

710 23790 | QPSK | 10 24.7 | 2459 | 0.16 Left Tilt 0 1 24 11 0.077 1.026 0.079 -
710 23790 | QPSK | 10 23.7 | 23.60 | -0.12 Left Tilt 1 25 12 11 0.064 1.023 0.065 -
710 23790 | QPSK | 10 247 | 2459 | 0.13 | RightCheek | 0 1 24 11 0.143 1.026 0.147 8

710 23790 | QPSK | 10 23.7 | 23.60 | 0.06 | RightCheek | 1 25 12 11 0.117 1.023 0.120 -

710 23790 | QPSK | 10 247 | 2459 | 0.17 Right Tilt 0 1 24 11 0.085 1.026 0.087 -

710 23790 | QPSK | 10 23.7 | 23.60 | -0.07 Right Tilt 1 25 12 11 0.073 1.023 0.075 -
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DTS Head SAR

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

Frequency Scaling

Mode width| Rate Up Limitl Power | Drift |Test Position g”ct’; Peak SAR  SAR | 1 Factor
MHz  Ch. (MHz)/(Mbps)| (dBm) | (dBm) | (dB) | v (Wikg)  (Wikg) (Duty)

2437 6 802.11b | 22 1 175 | 17.13 | -0.18 | Left Cheek [99.92 1.25 0.835 |1.089 | 1.001 0.910 -

2452 9 802.11b | 22 1 175 | 16.94 | 0.04 | Left Cheek [99.92 1.34 0.889 |1.138 | 1.001 1013 | 9

2437 6 802.11b | 22 1 175 | 17.13 | -0.03 Left Tilt  |99.92 1.06 0.627 |1.089 | 1.001 0.683 -

2437 6 802.11b | 22 1 175 | 17.13 | -0.11 |Right Cheek|99.92| 0.654 0.450 |1.089 | 1.001 0.491 -

2437 6 802.11b | 22 1 175 | 1713 | -0.01 Right Tilt |99.92| 0.383 0.255 | 1.089 | 1.001 0.278 | -

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
Area
Frequenc Band | Data U Meas.| Power Duty Distance Scan Meas. Scali Scaling| Scaled -
u calin 0
- Y Mode width Rate . p. Power| Drift | Test Position v Peak  sAR 9 Fac SAR
m Cycle SAR Factor \[o}
MHz_ Ch. | (MHz) (Mbps) (dBm) |(dBm)| (dB) (mm)  (Wikg) (Wikg) (Duty) (Wikg)|
5260| 52 |802.11a| 20 |6Mbps| 13.0 |12.73| 0.13 Left Cheek 98.76 0 2.01 |0.798| 1.064 | 1.013 | 0.860 -
5300| 60 |802.11a| 20 |6Mbps| 13.0 |12.68| -0.17 Left Cheek 98.76 0 2.09 |0.805| 1.076 | 1.013 | 0.877 -
5260| 52 [802.11a| 20 |[6Mbps| 13.0 |12.73| 0.12 Left Tilt 98.76 0 2.93 1.08 | 1.064 | 1.013 | 1.164 | 10
5300| 60 |802.11a| 20 |6Mbps| 13.0 |12.68| -0.10 Left Tilt 98.76 0 249 |0.934| 1.076 | 1.013 | 1.018 -

5260 | 52 |802.11a| 20 |[6Mbps| 13.0 |12.73| -0.10 | Right Cheek | 98.76 0 0.658 |0.160| 1.064 | 1.013 | 0.172 -

5500 | 100 |802.11a| 20 [6Mbps| 13.5 |12.55| -0.19 Left Cheek | 98.76 0 1.39 |0570| 1.245 | 1.013 | 0.719 | -
5500 | 100 |802.11a| 20 |[6Mbps| 13.5 [12.55| 0.12 Left Tilt 98.76 0 1.95 |0.787| 1.245 | 1.013 | 0.993 | 11
5580 | 116 |802.11a| 20 |[6Mbps| 13.0 |12.15| 0.05 Left Tilt 98.76 0 1.65 |0.677|1.216 | 1.013 | 0.834 | -
5500 | 100 (802.11a| 20 [6Mbps| 13.5 [12.55 *‘ Right Cheek | 98.76 0 0.43 -

5500 | 100 (802.11a| 20 [6Mbps| 13.5 12.55 Right Tilt 98.76 0 0.461 |0.160

0.202
0.

5785| 157 |802.11a| 20 |6Mbps| 11.5 |11.05 Left Cheek 98.76 0 0.616 -
5785| 157 |802.11a| 20 |6Mbps| 11.5 |11.05 Left Tilt 98.76 0 1.05 [0.327|1.109 | 1.013 12
5785| 157 |802.11a| 20 |6Mbps| 11.5 |11.05 Right Cheek | 98.76 0 0.212 ‘ ‘ ‘ ‘ -
5785| 157 |802.11a| 20 |6Mbps| 11.5 |11.05 Right Tilt 98.76 0 0.219 ‘ -
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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 332 (3313 | 011 Rear 1:8.3 10 0.399 1.016 0.405 13
836.6 | 190 GSM 850 | GPRS3Tx | 30.2 | 30.01 | 0.01 Rear 1:2.77 10 0.522 1.045 0.545 14
1880 661 | GSM 1900 GSM 30.2 | 30.07 | 0.12 Rear 1:8.3 10 0.221 1.030 0.228 15
1880 | 661 | GSM 1900 | GPRS 3Tx | 27.2 | 26.96 | -0.13 Rear 1:2.77 10 0.309 1.057 0.327 16
836.6 | 4183 | UMTS 850 RMC 23.7 | 2356 | 0.15 Rear 11 10 0.440 1.033 0.455 17
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

Band Tune- Meas. Power Meas. Scaled

Frequenc MPR Distance ;
. Mode Width Up Limit Power Drift Test RB | RB  Duty SAR | Scaling  gAR
Size | offset Cycle
(MHz) (dBm) (dBm) mm (W/kg) (W/kg)
836.5 | 20525 | | TE 5 10 23.7 | 2357 | 0.01 Rear 0 1 49 1:1 10 0.637 1.030 0.656 18
836.5 | 20525 | QPSK | 10 | 227 | 2265|004 | Rear | 1 | 25 | 0 | 11 10 0505 | 1.012 | 0511 | -
782 23230 | LTE 13 10 23.7 | 23.62 | 0.03 Rear 0 1 0 1:1 10 0.367 1.019 0.374 19
782 | 23230 | QPSK | 10 | 227 | 2269 | 004 | Rear | 1 | 25 | 12 | 11 10 0.300 | 1.002 | 0.301 | -
710 23790 | | TE 17 10 24.7 | 2459 | 0.00 Rear 0 1 24 1:1 10 0.278 1.026 0.285 20
710 23790 QPSK 10 23.7 | 23.60 | -0.09 Rear 1 25 12 1:1 10 0.228 1.023 0.233 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

F-TP22-03 (Rev.00) 45 /190 HCT CO., LTD



aCT

HCTCO,LTD

FCC ID: ZNFKTH

Report No: HCT-A-1609-F004-1

DTS Body-Worn SAR

Frequenc Band Data | Tune- | Meas. | Power Test | Duty |Distance Area Scan | Meas. Scalin Scaling| Scaled
S u |
aUeNY " Mode width Rate | UpLimit Power| Drift o v Peak SAR SAR 9 Factor| sAR
Position Cycle Factor
MHz  Ch. (MHz) (Mbps) (dBm) | (dBm)| (dB) | (mm)  (Wikg)  (Wikg)| (Duty) | (W/kg)
2437 | 6 |802.11b| 22 | 1 | 175 [17.13| 0.14 | Rear | 99.92 | 10 | 0.230 |0.158|1.089 |1.001| 0.172 | 21
ANSI/ IEEE C95.1 - 1992 Safety Limit Body
Spatial Peak 1.6 Wikg

Uncontrolled Exposure/ General Population

Averaged over 1 gram

NIl Body-Worn SAR

Band | Data | Tune- | Meas.| Power . Area Scan Meas. . Scaling | Scaled
Frequency ) e . Test Duty Distance Scaling
Mode width | Rate |Up Limit Power| Drift St @ Peak SAR SAR - Factor SYA\R
osition Cycle actor
 MHz_ Ch. | (MH2)|(Mbps)| @Bm)|@Bm) (@B) """ U (mm)  wikg) (Wikg) " (Duty) | (Wikg)
5260 52 |802.11a| 20 |6Mbps| 13.0 |12.73| 0.00 | Rear |98.76 10 0.197 |0.044 | 1.064 | 1.013 0.047 22
5500 | 100 [802.11a| 20 |6Mbps| 13.5 [12.55| -0.16 | Rear | 98.76 10 0.14 0.038 | 1.245 | 1.013 0.048 23
5785 | 157 [802.11a| 20 |6Mbps| 11.5 [11.05| 0.00 | Rear |98.76 10 0.108 |0.022 | 1.109 | 1.013 0.025 24
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11.3 Hotspot SAR Measurement Results
GSM 850 Hotspot SAR

Tune- Meas. Power . Meas. . Scaled
Frequency . . Test Duty Distance Scaling Plot
Mode Up Limit  Power Drift v SAR SAR
Position Cycle Factor (\[o}
MHz _ Ch. @) | (@B) | (dB) (mm) | (Wikg) | (Wikg) |
836.6 190 GPRS 3Tx 30.2 30.01 0.01 Rear 1:2.77 10 0.522 1.045 0.545 14
836.6 190 GPRS 3Tx 30.2 30.01 -0.11 Front 1:2.77 10 0.403 1.045 0.421 -
836.6 190 GPRS 3Tx 30.2 30.01 0.01 Left 1:2.77 10 0.212 1.045 0.222 -
836.6 190 GPRS 3Tx 30.2 30.01 0.04 Right 1:2.77 10 0.288 1.045 0.301 -
836.6 190 GPRS 3Tx 30.2 30.01 0.05 Bottom 1:2.77 10 0.517 1.045 0.540 -
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 N Test Dut Distance Meas: Scalin Scaled
i v Mode Up Limit | Power Drift N y SAR 9 SAR
Position Cycle Factor
MHz  Ch. @) | @) (@) | (mm) | (Wikg) (W/kg)
1880 661 GPRS 3Tx 27.2 26.96 -0.13 Rear 1:2.77 10 0.309 1.057 0.327 16
1880 661 GPRS 3Tx 27.2 26.96 0.18 Front 1:2.77 10 0.242 1.057 0.256 -
1880 661 GPRS 3Tx 27.2 26.96 -0.00 Left 1:2.77 10 0.093 1.057 0.098 -
1880 661 GPRS 3Tx 27.2 26.96 0.01 Right 1:2.77 10 0.059 1.057 0.062 -
1880 661 GPRS 3Tx 27.2 26.96 0.03 Bottom 1:2.77 10 0.101 1.057 0.107 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

UMTS 850 Hotspot SAR

Frequenc RURES REaE T e ouEt Test Dut Distance Meas: Scalin Scaied
|
Sy Mode  UpLimit| Power | Drift = = SAR 9 sar
Position Cycle Factor
MHz ch. @) | @) | (@B) (mm)  (Wkg) (Wikg)
836.6 4183 RMC 23.7 23.56 0.15 Rear 1:1 10 0.440 1.033 0.455 17
836.6 4183 RMC 23.7 23.56 0.05 Front 1:1 10 0.403 1.033 0.416 -
836.6 4183 RMC 23.7 23.56 0.01 Left 1:1 10 0.207 1.033 0.214 -
836.6 4183 RMC 23.7 23.56 0.01 Right 1:1 10 0.287 1.033 0.296 -
836.6 4183 RMC 23.7 23.56 -0.02 Bottom 11 10 0.487 1.033 0.503 25
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LTE Band 5 Hotspot SAR

Band | Tune- | Meas. | Power
width Up Limi{ Power | Drift Test

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

Frequency

Mea!
SAR Scaling
Factor

MPR | pg RB  Duty Distance

(dB) Size offset | Cycle

(mm) ‘ (Wrkg) ‘

836.5 | 20525 [QPSK| 10 23.7 | 23.57 0.01 Rear 0 1 49 11 10 0.637 | 1.030 | 0.656 | 18

836.5 | 20525 [QPSK| 10 22.7 | 22.65 -0.04 Rear 1 25 0 11 10 0.505 | 1.012 | 0.511 -

836.5 | 20525 [QPSK| 10 23.7 | 23.57 0.00 Front 0 1 49 11 10 0.385 | 1.030 | 0.397 | -

836.5 | 20525 [QPSK| 10 22.7 | 22.65 0.04 Front 1 25 0 11 10 0.306 | 1.012 | 0.310 | -

836.5 | 20525 [QPSK| 10 23.7 | 2357 | -0.03 Left 0 1 49 11 10 0.178 | 1.030 | 0.183 | -

836.5 | 20525 [QPSK| 10 22.7 | 22.65 0.05 Left 1 25 0 11 10 0.153 | 1.012 | 0.155 | -

836.5 | 20525 |QPSK| 10 23.7 | 23.57 0.03 Right 0 1 49 11 10 0.333 | 1.030 | 0.343 | -

836.5 | 20525 |QPSK| 10 22.7 | 22.65 0.10 Right 1 25 0 11 10 0.261 | 1.012 | 0.264 | -

836.5 | 20525 |QPSK| 10 23.7 | 23.57 | -0.02 | Bottom 0 1 49 11 10 0.440 | 1.030 | 0.453 | -

836.5 | 20525 |QPSK| 10 22.7 | 22.65 | -0.05 | Bottom 1 25 0 11 10 0.355 | 1.012 | 0.359 | -

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

LTE Band 13 Hotspot SAR

Band | Tune- | Meas. | Power . Meas.
Frequency Mode Width [Up Limit Power | Drift Test MPR rp RB puty Distance SAR | Scaling
(mm)

‘Position Size | offset Cycle Factor

m) | (Wikg) ‘

782 23230 [QPSK| 10 23.7 | 23.62 0.03 Rear 0 1 0 11 10 0.367 | 1.019 | 0.374 |19

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

782 23230 |[QPSK| 10 22.7 | 22.69 -0.04 Rear 1 25 12 11 10 0.300 | 1.002 | 0.301 | -

782 23230 [QPSK| 10 23.7 | 23.62 -0.11 Front 0 1 0 11 10 0.309 | 1.019 | 0.315 | -

782 23230 [QPSK| 10 22.7 | 22.69 -0.01 Front 1 25 12 11 10 0.245 | 1.002 | 0.245 | -

782 23230 [QPSK| 10 23.7 | 23.62 -0.01 Left 0 1 0 11 10 0.324 | 1.019 | 0.330 | -
782 23230 [QPSK| 10 22.7 | 22.69 0.01 Left 1 25 12 11 10 0.255 | 1.002 | 0.256 | -
782 23230 [QPSK| 10 23.7 | 23.62 -0.04 Right 0 1 0 11 10 0.460 | 1.019 | 0.469 |26

782 23230 [QPSK| 10 22.7 | 22.69 -0.03 Right 1 25 12 11 10 0.366 | 1.002 | 0.367 | -

782 23230 |[QPSK| 10 23.7 | 23.62 0.00 Bottom 0 1 0 11 10 0.216 | 1.019 | 0.220 | -

782 23230 |[QPSK| 10 22.7 | 22.69 -0.02 | Bottom 1 25 12 11 10 0.184 | 1.002 | 0.184 | -
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LTE Band 17 Hotspot SAR
Band | Tune- | Meas. | Power MPR Distance Meas. Scaled
width |Up Limit Power | Drift | Test RB  RB  Duty SAR |Scaling  gaR

Factor
(mm) ‘ (W/kg) ‘ (Wikg)

Frequency

‘Position Size offset Cycle

MHz  Ch. (MHz) ‘ (dBm) ‘ (dBm)‘ (dB)

(dB)

710 | 23790 | QPSK 10 247 |24.59 | 0.00 Rear 0 1 24 11 10 0.278 | 1.026 | 0.285 | 20

710 | 23790 | QPSK 10 23.7 |23.60 | -0.09 Rear 1 25 12 11 10 0.228 | 1.023 | 0.233 -

710 | 23790 | QPSK 10 247 2459 | 0.08 Front 0 1 24 11 10 0.252 | 1.026 | 0.259 -

710 | 23790 | QPSK 10 23.7 |23.60 | 0.03 Front 1 25 12 11 10 0.204 | 1.023 | 0.209 -

710 | 23790 | QPSK 10 247 |24.59 | -0.03 Left 0 1 24 11 10 0.168 | 1.026 | 0.172 -

710 | 23790 | QPSK 10 23.7 |23.60 | -0.01 Left 1 25 12 11 10 0.141 | 1.023 | 0.144 -

710 | 23790 | QPSK 10 24.7 | 2459 | -0.01 | Right 0 1 24 11 10 0.208 | 1.026 | 0.213 -

710 | 23790 | QPSK 10 23.7 | 23.60 | -0.00 | Right 1 25 12 11 10 0.172 | 1.023 | 0.176 -

710 | 23790 | QPSK 10 24.7 | 2459 | 0.07 | Bottom 0 1 24 11 10 0.148 | 1.026 | 0.152 -

710 | 23790 | QPSK 10 23.7 | 23.60 | -0.02 | Bottom 1 25 12 11 10 0.122 | 1.023 | 0.125 -

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 S
Frequency . . . Test Duty Distance Scaling
Mode | width | Rate | Up Limit| Power| Drift Posit cvel Peak SAR| SAR o Factor
1 ~ __ Position Cycle actor
| MHz Ch.  (MHz) |(Mbps)| (@Bm) |(@Bm)| @B) " (mm) | (Wikg) |(Wikg) (Duty)
2 437 6 |802.11b 22 1 17.5 17.1 Rear [99.92 10 0.230 - 1.001

0.158 | 1.089

Front |99.92 10 0.130 ‘ ‘
10

0 |

2437 | 6 |802.11b 22 1 175 |17.13

2437 | 6 |802.11b 22 1 175 |17.13

2437 | 6 |802.11b 22 1 175 |17.13

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

Body
1.6 Wikg
Averaged over 1 gram
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5GHz WLAN Hotspot SAR
Band | Data | Tune- | Meas. | Power TR Distance Area Scan Meas. Scali Scaling Scaled
Mode @ width | Rate | Up Limit| Power | Drift 5 uty aing

Peak SAR SAR |~ ' Factor SAR
al r
MHz ch. | (MHz) |(Mbps)| (dBm) | (dBm)| (dB) (mm) | (Wikg) g (Duty) (Wikg)
5180| 36 [802.1la| 20 |6Mbps| 12.0

Plot
No.

Frequency
Position Cycle

5180| 36 |802.1l1a| 20 |6Mbps| 12.0 | 11.92

5180| 36 |802.1l1a| 20 |6Mbps| 12.0 | 11.92

5180| 36 |802.1l1a| 20 |6Mbps| 12.0 | 11.92

5785| 157 |802.11a| 20 |6Mbps| 11.5 |11.05| 0.00 | Rear |98.76 10 0.108
5785| 157 |802.11a| 20 |6Mbps| 11.5 | 11.05 Front |98.76 10 0.168
5785| 157 |802.11a| 20 |6Mbps| 11.5 | 11.05 Right |98.76 10 0.0887
5785| 157 |802.11a| 20 |6Mbps| 11.5 | 11.05| 0.15 Top |98.76 10 0.259 [0.085 | 1.109 | 1.013 [0.095| 28
ANSI/ |[EEE 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.

GSM/GPRS Test Notes:

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

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.

F-TP22-03 (Rev.00) 51 /190 HCT CO,, LTD



-
h’a- FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1

HCTCOLLTD

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.

F-TP22-03 (Rev.00) 52 /190 HCT CO,, LTD



-
h’a- FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1

HCTCOLLTD

WLAN Notes:

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

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

3. 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.
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12. Simultaneous SAR Analysis

12.1 Simultaneous Transmission Summation for Head

Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

B e WWAN SAR 2.4 GHz WLAN SAR S 1-g SAR
condition (W/kg) (W/kg) (W/Kg)
GSM 850 0.292 1.013 1.305
GPRS 850 0.385 1.013 1.398
GSM 1900 0.149 1.013 1.162
Head SAR GPRS 1900 0.192 1.013 1.205
UMTS 850 0.354 1.013 1.367
LTE Band 5 0.355 1.013 1.368
LTE Band 13 0.203 1.013 1.216
LTE Band 17 0.147 1.013 1.160

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 0.292 1.164 1.456
GPRS 850 0.385 1.164 1.549
GSM 1900 0.149 1.164 1.313
Head SAR GPRS 1900 0.192 1.164 1.356
UMTS 850 0.354 1.164 1.518
LTE Band 5 0.355 1.164 1.519
LTE Band 13 0.203 1.164 1.367
LTE Band 17 0.147 1.164 1.311
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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 0.405 0.172 0.577
GPRS 850 0.545 0.172 0.717
GSM 1900 0.228 0.172 0.400
Body-worn 1 GPRS 1900 0.327 0.172 0.499
UMTS 850 0.455 0.172 0.627
LTE Band 5 0.656 0.172 0.828
LTE Band 13 0.374 0.172 0.546
LTE Band 17 0.285 0.172 0.457

Simultaneous Transmission Summation Scenario with 5 GHz WLAN

Exposure Distance \ S WWAN SAR 5 GHz WLAN SAR ¥ 1-g SAR
condition (mm) \ (W/kg) (W/kg) (W/kg)
GSM 850 0.405 0.048 0.453
GPRS 850 0.545 0.048 0.593
GSM 1900 0.228 0.048 0.276
Body-worn 0 GPRS 1900 0.327 0.048 0.375
UMTS 850 0.455 0.048 0.503
LTE Band 5 0.656 0.048 0.704
LTE Band 13 0.374 0.048 0.422
LTE Band 17 0.285 0.048 0.333

Simultaneous Transmission Summation Scenario with Bluetooth

Exposure Distance _— WWAN SAR Bluetooth SAR 2 1-g SAR
condition (mm) (W/kg) (Wikg) (W/kg)
GSM 850 0.405 0.336 0.741
GPRS 850 0.545 0.336 0.881
GSM 1900 0.228 0.336 0.564
GPRS 1900 0.327 0.336 0.663
Body-worn 10
UMTS 850 0.455 0.336 0.791
LTE Band 5 0.656 0.336 0.992
LTE Band 13 0.374 0.336 0.710
LTE Band 17 0.285 0.336 0.621

Note: Bluetooth SAR was not required to be measured per FCC KDB 447498 D01v06.Estimated SAR results
were used for SAR summation for body-worn back side at 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 \ o \ WWAN SAR \2.4 GHzWLANSAR ¥ 1-g SAR
condition (mm) ~ Wkg)  (Wikg) (Wikg)
GSM 850 0.545 0.172 0.717
GSM 1900 0.327 0.172 0.499
UMTS 850 0.503 0.172 0.675
Hotspot 10
LTE Band 5 0.656 0.172 0.828
LTE Band 13 0.469 0.172 0.641
LTE Band 17 0.285 0.172 0.457

Simultaneous Transmission Summation Scenario with 5 GHz WLAN

e Distance \ WWAN SAR \ 5GHz WLAN SAR ¥ 1-g SAR
condition ‘ (W/kg) (W/kg) W)
GSM 850 0.545 0.178 0.723
GSM 1900 0.327 0.178 0.505
UMTS 850 0.503 0.178 0.681
Hotspot 10
LTE Band 5 0.656 0.178 0.834
LTE Band 13 0.469 0.178 0.647
LTE Band 17 0.285 0.178 0.463

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 D0O1v06 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
2 3.625 W/kg for 10g SAR (~ 10% from the 1-g SAR limit).

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

Original

Repeated | Largest to

Frequenc
i / Modulation | Battery  Configuration SAR SAR Smallest Flot
MHz Channel (W/kg) (W/kg)  SAR Ratio
2 452 9 802.11b Standard Left Touch 0.889 0.874 1.02 29
5260 52 802.11a Standard Left Tilt 1.08 1.06 1.02 30
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14. MEASUREMENT UNCERTAINTY

Uncertainty (700 MHz ~ 5000 MHz)

Tol ‘ Prob. Standard Uncertainty ‘
Error Description Div. Gi Veff
(% %) ‘ dist. (% %) ‘

1. Measurement System

Probe Calibration 6.55 N 1 1 6.55 o
Axial Isotropy 4.70 R 1.73 | 0.7 1.90 ©
Hemispherical Isotropy 9.60 R 1.73 | 0.7 3.88 ©
Boundary Effects 1.00 R 1.73 1 0.58 ©
Linearity 4.70 R 1.73 1 2.71 o
System Detection Limits 1.00 R 1.73 1 0.58 ©
Readout Electronics 0.30 N 1.00 1 0.30 o
Response Time 0.8 R 1.73 1 0.46 o
Integration Time 2.6 R 1.73 1 1.50 o
RF Ambient Conditions 3.00 R 1.73 1 1.73 ©
Probe Positioner 0.40 R 1.73 1 0.23 o
Probe Positioning 2.90 R 1.73 1 1.67 o
Max SAR Eval 1.00 R 1.73 1 0.58 o
2.Test Sample Related

Device Positioning 2.25 N 1.00 1 2.25 9
Device Holder 3.60 N 1.00 1 3.60 0
Power Drift 5.00 R 1.73 1 2.89 ©
3.Phantom and Setup

Phantom Uncertainty 4.00 R 1.73 1 2.31 o
Liquid Conductivity(target) 5.00 R 1.73 | 0.64 1.85 ©
Liquid Conductivity(meas.) 3.00 N 1 0.64 1.73 ©
Liquid Permitivity(target) 5.00 R 1.73 | 0.6 1.73 ©
Liquid Permitivity(meas.) 2.30 N 1 0.6 1.14 ©
Combind Standard Uncertainty 10.99

Coverage Factor for 95 % k=2

Expanded STD Uncertainty 21.98
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FCC ID: ZNFKTH

Report No: HCT-A-1609-F004-1

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 Robot RX90B L FO1/ 5K09A1/ A/ 01 | N/A N/A N/A
Staubli Robot ControllerCS7MB FO1/5L76A1/ C/ 01 | N/A N/A N/A

Staubli Robot ControllerCS7TMB FO01/ 5K08A1/ C/ 01 | N/A N/A N/A
Staubli Robot ControllerCS7TMB FO1/ 5K09A1/ 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) 221340.01 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 614 09/29/2015 Annual 09/29/2016
SPEAG E-Field Probe EX3DV4 3967 12/16/2015 Annual 12/16/2016
SPEAG E-Field Probe EX3DV4 7370 08/30/2016 Annual 08/30/2017
SPEAG E-Field Probe ET3DV6 1609 03/18/2016 Annual 03/18/2017
SPEAG Dipole D750V3 1014 07/22/2016 Annual 07/22/2017
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 N1991A MY45101406 10/03/2015 Annual 10/03/2016
Agilent Power Sensor 8481A 2702A72055 05/27/2016 Annual 05/27/2017
SPEAG DAKS 3.5 1038 05/31/2016 Annual 05/31/2017
HP Directional Bridge 86205A 05/18/2016 Annual 05/18/2017
Agilent Base Station E5515C GB44400269 02/05/2016 Annual 02/05/2017
HP Signal Generator N5182A MY47070230 05/13/2016 Annual 05/13/2017
Hewlett Packard 11636B/Power Divider 58698 02/27/2016 Annual 02/27/2017
TESTO 175-H1/Thermometer 40332651310 02/12/2016 Annual 02/12/2017
TESTO 175-H1/Thermometer 40331939309 02/12/2016 Annual 02/12/2017
EMPOWER RF Power amplifier 1011 10/20/2015 Annual 10/20/2016
Agilent Attenuator(3dB) 52744 10/20/2015 Annual 10/20/2016
Agilent Attenuator(20dB) 52664 10/20/2015 Annual 10/20/2016
HP Notebook(DAKS) - N/A N/A N/A

HP Dual Directional Coupler 16072 10/20/2015 Annual 10/20/2016
R&S M%;dsf:fgiﬂw‘gg)% Communication| 55999 11/30/2015 Annual 11/30/2016

NOTE:

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

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the ANSI/
IEEE C95.1 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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HCT CO,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: 09/02/2016
Plot No.: 1

DUT: LGV34; 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; 0 = 0.92 S/m; & = 41.171; p = 1000 kg/m?
Phantom section: Right Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.87, 9.87, 9.87); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM850 Right touch 190ch/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.313 W/kg

GSM850 Right touch 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 3.342 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.352 W/kg

SAR(1 g) = 0.287 W/kg; SAR(10 g) = 0.219 W/kg

Maximum value of SAR (measured) = 0.325 W/kg

-2.01

-4.02

-6.03

-8.04

-10.0%

0 dB = 0.325 W/kg = —4.88 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: 09/02/2016
Plot No.: 2

DUT: LGV34; 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; 0 = 0.92 S/m; & = 41.171; p = 1000 kg/m?
Phantom section: Right Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.87, 9.87, 9.87); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM850 Right touch 3Tx 190ch/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.403 W/kg

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

Reference Value = 3.521 V/m; Power Drift = -0.19 dB

Peak SAR (extrapolated) = 0.451 W/kg

SAR(1 g) = 0.368 W/kg; SAR(10 g) = 0.282 W/kg
Maximum value of SAR (measured) = 0.416 W/kg

-1.99

-3.98

-5.97

-7.96

-9.9%

0 dB =0.416 W/kg = —3.81 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 201 C
Ambient Temperature: 203 C
Test Date: 09/06/2016
Plot No.: 3

DUT: LGV34; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.405 S/m; & = 39.689; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(8.11, 8.11, 8.11); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM1900 Left touch 661ch/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.177 W/kg

GSM1900 Left touch 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.454 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.227 W/kg

SAR(1 g) = 0.145 W/kg; SAR(10 g) = 0.084 W/kg

Maximum value of SAR (measured) = 0.189 W/kg

-3.70

-7.40

-11.10

-14.80

-18.50

0 dB =0.189 W/kg = -7.24 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 201 C

Ambient Temperature: 203 C

Test Date: 09/06/2016

Plot No.: 4

DUT: LGV34; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.77
Medium parameters used: f = 1880 MHz; o = 1.405 S/m; & = 39.689; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(8.11, 8.11, 8.11); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM1900 Left touch 3Tx 661ch/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.229 W/kg

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

Reference Value = 4.713 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.297 W/kg

SAR(1 g) = 0.182 W/kg; SAR(10 g) = 0.103 W/kg
Maximum value of SAR (measured) = 0.246 W/kg

-3.85

-7.69

-11.54

-15.38

-19.23

0 dB = 0.246 W/kg = -6.09 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 217 C
Ambient Temperature: 219 C
Test Date: 09/02/2016
Plot No.: 5

DUT: LGV34; Type: Bar

Communication System: UID 0, WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.92 S/m; & = 41.171; p = 1000 kg/m?
Phantom section: Right Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.87, 9.87, 9.87); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

WCDMAS850 Right touch 4183ch/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.374 W/kg

WCDMAZS850 Right touch 4183ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 4.283 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.418 W/kg

SAR(1 g) = 0.343 W/kg; SAR(10 g) = 0.262 W/kg
Maximum value of SAR (measured) = 0.388 W/kg

-1.99

-3.97

-5.96

-7.94

-9.93

0 dB = 0.388 W/kg = -4.11 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: 09/02/2016
Plot No.: 6

DUT: LGV34; 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 = 0.92 S/m; & = 41.173; p = 1000 kg/m?
Phantom section: Right Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.87, 9.87, 9.87); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

LTE 5 Head Right touch QPSK 10MHz 1RB 490ffset 20525ch/Area Scan (8x13x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.369 W/kg

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

Reference Value = 4.428 VV/m; Power Drift =0.11 dB

Peak SAR (extrapolated) = 0.425 W/kg

SAR(1 g) = 0.345 W/kg; SAR(10 g) = 0.259 W/kg
Maximum value of SAR (measured) = 0.391 W/kg

-2.0%

-4.11

-6.16

-8.22

-10.27

0 dB = 0.391 W/kg = -4.08 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 215 C

Ambient Temperature: 217 C

Test Date: 09/05/2016

Plot No.: 7

DUT: LGV34; Type: Bar

Communication System: UID O, LTE Band 13; Frequency: 782 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 782 MHz; o = 0.934 S/m; & = 41.814; p = 1000 kg/m?
Phantom section: Right Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(10.27, 10.27, 10.27); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

LTE 13 Head Right touch QPSK 10MHz 1RB Ooffset 23230ch/Area Scan (8x13x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.215 W/kg

LTE 13 Head Right touch QPSK 10MHz 1RB Ooffset 23230ch/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 4.420 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.239 W/kg

SAR(1 g) = 0.199 W/kg; SAR(10 g) = 0.156 W/kg
Maximum value of SAR (measured) = 0.224 W/kg

-1.60

-3.20

-4.80

-6.41

-8.01

0 dB =0.224 W/kg = -6.50 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 215 C

Ambient Temperature: 217 C

Test Date: 09/05/2016

Plot No.: 8

DUT: LGV34; Type: Bar

Communication System: UID 0, LTE 17; Frequency: 710 MHz;Duty Cycle: 1:1
Medium parameters used: f = 710 MHz; o = 0.878 S/m; & = 42.682; p = 1000 kg/m?
Phantom section: Right Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(10.27, 10.27, 10.27); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

LTE 17 Head Right touch QPSK 10MHz 1RB 24offset 23790ch/Area Scan (8x13x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.154 W/kg

LTE 17 Head Right touch QPSK 10MHz 1RB 24offset 23790ch/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 3.799 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.167 W/kg

SAR(1 g) = 0.143 W/kg; SAR(10 g) = 0.113 W/kg
Maximum value of SAR (measured) = 0.157 W/kg

-1.65

-3.29

-4,94

-b.58

-8.23

0 dB =0.157 W/kg = -8.04 dBW/kg
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Test Laboratory: HCT CO., LTD

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

Ambient Temperature: 224 C

Test Date: 09/13/2016

Plot No.: 9

DUT: LGV34; Type: Bar

Communication System: UID 0, 2450MHz FCC; Frequency: 2452 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2452 MHz; o = 1.734 S/m; & = 40.17; p = 1000 kg/m?
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(7.42, 7.42, 7.42); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

802.11b Left Touch 1Mbps 9ch/Area Scan (9x15x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 1.13 W/kg

802.11b Left Touch 1Mbps 9ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 11.80 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 1.64 W/kg

SAR(1 g) = 0.889 W/kg; SAR(10 g) = 0.440 W/kg

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

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =1.13 W/kg = 0.54 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: 09/19/2016

Plot No.: 10

DUT: LGV34; Type: Bar

Communication System: UID 0, WIFI 5GHz; Frequency: 5260 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5260 MHz; o = 4.589 S/m; & = 35.695; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(5.04, 5.04, 5.04); Calibrated: 2015-12-16;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

802.11a Left Tilt 6Mbps 52ch/Area Scan (11x18x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 2.80 W/kg

802.11a Left Tilt 6Mbps 52ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm; Graded Ratio:1.4

Reference Value = 3.711 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 6.55 W/kg

SAR(1 g) = 1.08 W/kg; SAR(10 g) = 0.207 W/kg
Maximum value of SAR (measured) = 3.22 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =2.80 W/kg = 4.47 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 215 T

Ambient Temperature: 216 C

Test Date: 09/21/2016

Plot No.: 11

DUT: LGV34; Type: Bar

Communication System: UID 0, WIFI 5GHz; Frequency: 5500 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5500 MHz; o = 5.125 S/m; & = 36.189; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(4.87, 4.87, 4.87); Calibrated: 2015-12-16;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

802.11a Left Tilt 6Mbps 100ch/Area Scan (11x18x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 1.64 W/kg

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

Reference Value = 2.731 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 4.59 W/kg

SAR(1 g) = 0.787 W/kg; SAR(10 g) = 0.148 W/kg
Maximum value of SAR (measured) = 2.58 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB=1.64 W/kg = 2.14 dBW/kg

F-TP22-03 (Rev.00) 74 /190 HCT CO., LTD



-~
h'a- FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1

HCTCO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 210 C
Ambient Temperature: 213 C
Test Date: 09/22/2016
Plot No.: 12

DUT: LGV34; Type: Bar

Communication System: UID 0, WIFI 5GHz; Frequency: 5785 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5785 MHz; o = 5.227 S/m; & = 36.236; p = 1000 kg/m?
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(4.69, 4.69, 4.69); Calibrated: 2015-12-16;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

802.11a Left Tilt 6Mbps 157ch/Area Scan (11x18x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.904 W/kg

802.11a Left Tilt 6Mbps 157ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm; Graded Ratio:1.4

Reference Value = 4.094 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 1.97 W/kg

SAR(1 g) =0.327 W/kg; SAR(10 g) = 0.060 W/kg
Maximum value of SAR (measured) = 1.12 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB = 0.904 W/kg = -0.44 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 211 C
Ambient Temperature: 213 TC
Test Date: 09/02/2016
Plot No.: 13

DUT: LG-V34; 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 = 0.979 S/m; & = 55.459; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.16, 6.16, 6.16); Calibrated: 2016-03-18;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM850 Body rear 190 body worn/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.355 W/kg

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

Reference Value = 17.58 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.659 W/kg

SAR(1 g) = 0.399 W/kg; SAR(10 g) = 0.233 W/kg
Maximum value of SAR (measured) = 0.431 W/kg

-5.61

-11.21

-16.82

-22.42

-28.03

0 dB = 0.355 W/kg = -4.50 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 211 C
Ambient Temperature: 213 TC
Test Date: 09/02/2016
Plot No.: 14

DUT: LG-V34; 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 = 0.979 S/m; & = 55.459; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.16, 6.16, 6.16); Calibrated: 2016-03-18;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM850 Body rear 3Tx 190/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.461 W/kg

GSM850 Body rear 3Tx 190/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 20.45 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.880 W/kg

SAR(1 g) = 0.522 W/kg; SAR(10 g) = 0.303 W/kg

Maximum value of SAR (measured) = 0.573 W/kg

-h.56

-11.13

-16.69

-22.25

-27.82

0 dB = 0.461 W/kg = -3.36 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 191 C
Ambient Temperature: 193 C
Test Date: 09/06/2016
Plot No.: 15

DUT: LGV34; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.552 S/m; & = 50.847; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1609; ConvF(4.68, 4.68, 4.68); Calibrated: 2016-03-18;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM1900 Body rear 661ch/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.215 W/kg

GSM1900 Body rear 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.388 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.311 W/kg

SAR(1 g) = 0.221 W/kg; SAR(10 g) = 0.146 W/kg

Maximum value of SAR (measured) = 0.237 W/kg

-5.65

-11.30

-16.96

-22.61

-28.26

0 dB=0.215 W/kg = -6.67 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 191 C

Ambient Temperature: 193 C

Test Date: 09/06/2016

Plot No.: 16

DUT: LGV34; Type: Bar

Communication System: UID 0, GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.77
Medium parameters used: f = 1880 MHz; o = 1.552 S/m; & = 50.847; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1609; ConvF(4.68, 4.68, 4.68); Calibrated: 2016-03-18;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

GSM1900 Body rear 3Tx 661ch/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.316 W/kg

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

Reference Value = 6.673 V/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 0.441 W/kg

SAR(1 g) = 0.309 W/kg; SAR(10 g) = 0.203 W/kg
Maximum value of SAR (measured) = 0.332 W/kg

-5.90

-11.80

-17.70

-23.51

-29.51

0 dB =0.316 W/kg = -5.00 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 211 ¢C
Ambient Temperature: 213 C
Test Date: 09/02/2016
Plot No.: 17

DUT: LG-V34; Type: Bar

Communication System: UID 0, WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.979 S/m; & = 55.459; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.16, 6.16, 6.16); Calibrated: 2016-03-18;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

WCDMAS850 Body rear 4183/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.421 W/kg

WCDMAS850 Body rear 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 19.64 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.750 W/kg

SAR(1 g) = 0.440 W/kg; SAR(10 g) = 0.250 W/kg

Maximum value of SAR (measured) = 0.488 W/kg

-2.58

-5.16

-f.74

-10.32

-12.90

0 dB = 0.488 W/kg = -3.12 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 211 ¢C

Ambient Temperature: 213 C

Test Date: 09/02/2016

Plot No.: 18

DUT: LG-V34; 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; o = 0.979 S/m; & = 55.46; p = 1000 kg/m?
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.16, 6.16, 6.16); Calibrated: 2016-03-18;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

LTES5 Body Rear 10MHz 1RB 49offset/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.609 W/kg

LTES5 Body Rear 10MHz 1RB 49offset/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 20.60 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 1.14 W/kg

SAR(1 g) = 0.637 W/kg; SAR(10 g) = 0.350 W/kg
Maximum value of SAR (measured) = 0.710 W/kg

-6.4%

-12.90

-19.3%

-25.80

-32.25

0 dB = 0.609 W/kg = -2.15 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 194 C

Ambient Temperature: 196 C

Test Date: 09/05/2016

Plot No.: 19

DUT: LG-V34; Type: Bar

Communication System: UID O, LTE; Frequency: 782 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 782 MHz; o = 0.99 S/m; & = 54.937; p = 1000 kg/m?
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.25, 6.25, 6.25); Calibrated: 2016-03-18;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

LTE13 Body Rear 10MHz 1RB Ooffset/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.391 W/kg

LTE13 Body Rear 10MHz 1RB Ooffset/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 18.16 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.661 W/kg

SAR(1 g) = 0.367 W/kg; SAR(10 g) = 0.207 W/kg
Maximum value of SAR (measured) = 0.396 W/kg

5.3

-10.62

-15.93

-21.24

-26.55

0 dB = 0.391 W/kg = -4.07 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 194 C

Ambient Temperature: 196 C

Test Date: 09/05/2016

Plot No.: 20

DUT: LG-V34; Type: Bar

Communication System: UID O, LTE ; Frequency: 710 MHz;Duty Cycle: 1:1
Medium parameters used: f = 710 MHz; o = 0.923 S/m; & = 55.664; p = 1000 kg/m?
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.25, 6.25, 6.25); Calibrated: 2016-03-18;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

LTE17 Body Rear 10MHz 1RB 24offset/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.309 W/kg

LTE17 Body Rear 10MHz 1RB 24o0ffset/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 16.82 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 0.483 W/kg

SAR(1 g) =0.278 W/kg; SAR(10 g) = 0.173 W/kg
Maximum value of SAR (measured) = 0.289 W/kg

-5.14

-10.28

-15.42

-20.56

-25.70

0 dB =0.309 W/kg = -5.10 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 215 T

Ambient Temperature: 218 C

Test Date: 09/20/2016

Plot No.: 21

DUT: LGV34; Type: Bar

Communication System: UID 0, 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; o = 1.916 S/m; & = 54.064; p = 1000 kg/m?
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(7.31, 7.31, 7.31); 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);

802.11b Body rear 1Mbps 6ch/Area Scan (9x15x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.197 W/kg

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

Reference Value = 4.701 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.296 W/kg

SAR(1 g) = 0.158 W/kg; SAR(10 g) = 0.082 W/kg
Maximum value of SAR (measured) = 0.228 W/kg

-4,4%

-8.91

-13.36

-17.81

-22.27

0 dB =0.197 W/kg = -7.06 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: 09/22/2016
Plot No.: 22

DUT: LGV34; Type: Bar

Communication System: UID 0, WIFI 5GHz (0); Frequency: 5260 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5260 MHz; o = 5.299 S/m; & = 47.504; 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: DAE4 Sn614; Calibrated: 2015-09-29

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

802.11a Body Rear 6Mbps 52ch/Area Scan (10x18x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.0904 W/kg

802.11a Body Rear 6Mbps 52ch/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) = 0.180 W/kg

SAR(1 g) = 0.044 W/kg; SAR(10 g) = 0.013 W/kg
Maximum value of SAR (measured) = 0.112 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =0.0904 W/kg = -10.44 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 215 T
Ambient Temperature: 218 C
Test Date: 09/20/2016
Plot No.: 23

DUT: LGV34; Type: Bar

Communication System: UID 0, WIFI 5GHz; Frequency: 5500 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5500 MHz; o = 5.648 S/m; & = 47.322; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(3.8, 3.8, 3.8); Calibrated: 2015-12-16;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

802.11a Body rear 6Mbps 100ch body worn/Area Scan (11x19x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (measured) = 0.0992 W/kg

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

Reference Value = 2.081 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 0.261 W/kg

SAR(1 g) =0.038 W/kg; SAR(10 g) = 0.00946 W/kg

Maximum value of SAR (measured) = 0.118 W/kg

o il

-30.00

-40.00 “R

-h0.00

0 dB =0.0992 W/kg = -10.03 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: 09/22/2016
Plot No.: 24

DUT: LGV34; Type: Bar

Communication System: UID 0, WIFI 5GHz (0); Frequency: 5785 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5785 MHz; o0 = 6 S/m; & = 46.314; 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: DAE4 Sn614; Calibrated: 2015-09-29

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

802.11a Body Rear 6Mbps 157ch/Area Scan (10x18x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.0567 W/kg

802.11a Body Rear 6Mbps 157ch/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) = 0.112 W/kg

SAR(1 g) =0.022 W/kg; SAR(10 g) = 0.00593 W/kg
Maximum value of SAR (measured) = 0.0671 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =0.0567 W/kg = -12.46 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 211 C
Ambient Temperature: 213 TC
Test Date: 09/02/2016
Plot No.: 25

DUT: LG-V34; Type: Bar

Communication System: UID 0, WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.979 S/m; & = 55.459; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.16, 6.16, 6.16); Calibrated: 2016-03-18;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

WCDMAS850 Body bottom 4183/Area Scan (7x5x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.466 W/kg

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

Reference Value = 17.39 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.961 W/kg

SAR(1 g) = 0.487 W/kg; SAR(10 g) = 0.272 W/kg

Maximum value of SAR (measured) = 0.528 W/kg

-3.49

-6.97

-10.46

-13.94

-17.43

0 dB = 0.466 W/kg = -3.31 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 194 C

Ambient Temperature: 196 C

Test Date: 09/05/2016

Plot No.: 26

DUT: LG-V34; Type: Bar

Communication System: UID O, LTE; Frequency: 782 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 782 MHz; o = 0.99 S/m; & = 54.937; p = 1000 kg/m?
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.25, 6.25, 6.25); Calibrated: 2016-03-18;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

LTE13 Body Right 10MHz 1RB Ooffset/Area Scan (5x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.483 W/kg

LTE13 Body Right 10MHz 1RB Ooffset/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 22.82 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.615 W/kg

SAR(1 g) = 0.460 W/kg; SAR(10 g) = 0.323 W/kg
Maximum value of SAR (measured) = 0.493 W/kg

-4.08

-8.16

-12.24

-16.32

-20.39

0 dB = 0.483 W/kg = -3.16 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: 09/22/2016

Plot No.: 27

DUT: LGV34; Type: Bar

Communication System: UID 0, WIFI 5GHz (0); Frequency: 5180 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5180 MHz; o = 5.19 S/m; & = 47.751; 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: DAE4 Sn614; Calibrated: 2015-09-29

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

802.11a Body Top side 6Mbps 36ch/Area Scan (6x11x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.340 W/kg

802.11a Body Top side 6Mbps 36ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm; Graded Ratio:1.4

Reference Value = 1.937 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 0.669 W/kg

SAR(1 g) =0.172 W/kg; SAR(10 g) = 0.049 W/kg
Maximum value of SAR (measured) = 0.440 W/kg

-10.00

-20.00

-30.00

-40.00
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0 dB = 0.340 W/kg = —4.68 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: 09/22/2016
Plot No.: 28

DUT: LGV34; Type: Bar

Communication System: UID 0, WIFI 5GHz (0); Frequency: 5785 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5785 MHz; o0 = 6 S/m; & = 46.314; 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: DAE4 Sn614; Calibrated: 2015-09-29

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

802.11a Body Top 6Mbps 157ch/Area Scan (6x11x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.208 W/kg

802.11a Body Top 6Mbps 157ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm; Graded Ratio:1.4

Reference Value = 1.303 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.378 W/kg

SAR(1 g) = 0.085 W/kg; SAR(10 g) = 0.024 W/kg
Maximum value of SAR (measured) = 0.251 W/kg

-10.00

-20.00

-30.00

-40.00
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0 dB = 0.208 W/kg = —6.83 dBW/kg
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Test Laboratory: HCT CO., LTD

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

Ambient Temperature: 224 C

Test Date: 09/13/2016

Plot No.: 29

DUT: LGV34; Type: Bar

Communication System: UID 0, 2450MHz FCC; Frequency: 2452 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2452 MHz; o = 1.734 S/m; & = 40.17; p = 1000 kg/m?
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(7.42, 7.42, 7.42); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

802.11b Left Touch 1Mbps 9ch/Area Scan (9x15x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 1.12 W/kg

802.11b Left Touch 1Mbps 9ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 11.71 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 1.59 W/kg

SAR(1 g) = 0.874 W/kg; SAR(10 g) = 0.435 W/kg

Maximum value of SAR (measured) = 1.21 W/kg

-10.00
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0dB=1.12 W/kg = 0.48 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: 09/19/2016

Plot No.: 30

DUT: LGV34; Type: Bar

Communication System: UID 0, WIFI 5GHz; Frequency: 5260 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5260 MHz; o = 4.589 S/m; & = 35.695; p = 1000 kg/m3
Phantom section: Left Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(5.04, 5.04, 5.04); Calibrated: 2015-12-16;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

802.11a Left Tilt 6Mbps 52ch/Area Scan (11x18x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 2.47 W/kg

802.11a Left Tilt 6Mbps 52ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm; Graded Ratio:1.4

Reference Value = 8.179 V/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 6.44 W/kg

SAR(1 g) = 1.06 W/kg; SAR(10 g) = 0.207 W/kg
Maximum value of SAR (measured) = 3.38 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =2.47 W/kg = 3.92 dBW/kg
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Attachment 2. — Dipole Verification Plots
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B Verification Data (750 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 215 °C
Test Date: 09/05/2016

DUT: Dipole 750 MHz; Type: D750V3

Communication System: UID 0, CW; Frequency: 750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; o = 0.908 S/m; & = 42.225; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(10.27, 10.27, 10.27); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

750MHz Head Verification/Area Scan (7x11x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.925 W/kg

750MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.40 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 1.16 W/kg

SAR(1 g) = 0.832 W/kg; SAR(10 g) = 0.561 W/kg

Maximum value of SAR (measured) = 1.02 W/kg

-4.33

-8.65

-12.98

-17.30

-21.63

0 dB = 0.925 W/kg = —0.34 dBW/kg
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B Verification Data (750 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 194 T
Test Date: 09/05/2016

DUT: Dipole 750 MHz; Type: D750V3

Communication System: UID 0, CW; Frequency: 750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; o = 0.959 S/m; & = 55.221; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.25, 6.25, 6.25); Calibrated: 2016-03-18;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

750MHz Body Verification/Area Scan (13x8x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.827 W/kg

750MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 30.79 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 1.14 W/kg

SAR(1 g) = 0.810 W/kg; SAR(10 g) = 0.544 W/kg

Maximum value of SAR (measured) = 0.876 W/kg

-h.62

-11.23

-16.85

-22.47

-28.08

0 dB = 0.827 W/kg = —0.83 dBW/kg
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B Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 217 C
Test Date: 09/02/2016

DUT: Dipole 835 MHz; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; o = 0.919 S/m; & = 41.191; p = 1000 kg/m?3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.87, 9.87, 9.87); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM Phantom

Measurement SW: DASY4, Version 4.7 (80);

835MHz Head Verification/Area Scan (7x11x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.02 W/kg

835MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 34.49 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 1.28 W/kg

SAR(1 g) = 0.913 W/kg; SAR(10 g) = 0.616 W/kg

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

-4.25

-8.50

-12.75

-17.00

-21.25

0 dB =1.02 W/kg = 0.08 dBW/kg

F-TP22-03 (Rev.00) 97 /190 HCT CO., LTD



-
h'a- FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1

HCTCO,LTD

B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 211 C
Test Date: 09/02/2016

DUT: Dipole 835 MHz; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; o = 0.977 S/m; & = 55.478; p = 1000 kg/m?3
Phantom section: Center Section

DASY Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.16, 6.16, 6.16); Calibrated: 2016-03-18;
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

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) = 1.08 W/kg

835MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 34.41 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.45 W/kg

SAR(1 g) = 0.991 W/kg; SAR(10 g) = 0.643 W/kg

Maximum value of SAR (measured) = 1.07 W/kg

-b.15

-10.30

-15.4%

-20.60

-2bh.75

0 dB =1.08 W/kg = 0.32 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: 201 C
Test Date: 09/06/2016

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 = 1.433 S/m; & = 39.661; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(8.11, 8.11, 8.11); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: 1800/1900 Phantom

Measurement SW: DASY4, Version 4.7 (80);

1900MHz Verification/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.08 W/kg

1900MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 43.77 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 7.47 W/kg

SAR(1 g) = 3.8 W/kg; SAR(10 g) = 1.9 W/kg

Maximum value of SAR (measured) = 4.21 W/kg

-h.8b

-11.70

-17.55

-23.40

-29.25

0 dB = 3.08 W/kg = 4.89 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: 191 T
Test Date: 09/06/2016

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 = 1.567 S/m; & = 50.825; 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);

Verification 1900 MHz/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 4.17 W/kg

Verification 1900 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 51.66 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 7.01 W/kg

SAR(1 g) = 3.88 W/kg; SAR(10 g) = 2.04 W/kg

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

-h.75

-11.49

-17.24

-22.98

-28.73

0 dB =4.17 W/kg = 6.20 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: 220 C

Test Date: 09/13/2016

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 = 1.732 S/m; & = 40.189; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(7.42, 7.42, 7.42); Calibrated: 2015-12-16;
Sensor-Surface: 2mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

Verification 2450MHz/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 8.04 W/kg

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 58.12 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 11.4 W/kg

SAR(1 g) = 5.1 W/kg; SAR(10 g) = 2.27 W/kg

Maximum value of SAR (measured) = 8.06 W/kg

-b.74

-13.48

-20.21

-26.95

-33.69

0 dB =8.04 W/kg = 9.05 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: 215 C

Test Date: 09/20/2016

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 = 1.934 S/m; & = 54.046; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(7.31, 7.31, 7.31); 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 2450MHz/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 6.84 W/kg

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 51.87 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 10.5 W/kg

SAR(1 g) = 4.98 W/kg; SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 7.72 W/kg

-b.36

-12.72

-19.07

-2b.43

-31.79

0 dB = 6.84 W/kg = 8.35 dBW/kg
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B Verification Data (5.25 GHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 21.0 C

Test Date: 09/19/2016

DUT: Dipole 5GHz; Type: D5000V2

Communication System: UID 0, CW; Frequency: 5250 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5250 MHz; o = 4.625 S/m; & = 35.829; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(5.37, 5.37, 5.37); Calibrated: 2015-12-16;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

Verification 5250MHz/Area Scan (7x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 14.8 W/kg

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

Reference Value = 60.94 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 31.6 W/kg

SAR(1 g) = 7.66 W/kg; SAR(10 g) = 2.15 W/kg

Maximum value of SAR (measured) = 19.8 W/kg

-h.35

-10.70

-16.05

-21.41

-2b.76

0dB=14.8W/kg = 11.71 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: 207 C

Test Date: 09/22/2016

DUT: Dipole D5GHzV2; Type: D5GHzV2

Communication System: UID 0, CW; Frequency: 5250 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5250 MHz; o = 5.288 S/m; & = 47.523; 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: DAE4 Sn614; Calibrated: 2015-09-29

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

5250MHz Body Verification/Area Scan (8x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 12.9 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 = 45.52 V/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 31.7 W/kg

SAR(1 g) =7.08 W/kg; SAR(10 g) =1.98 W/kg

Maximum value of SAR (measured) = 18.8 W/kg

-6.95

-13.90

-20.85

-27.80

-34.75

0dB=12.9 W/kg = 11.11 dBW/kg
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B Verification Data (5.6 GHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 215 C

Test Date: 09/21/2016

DUT: Dipole 5GHz; Type: D5000V2

Communication System: UID 0, CW; Frequency: 5600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.306 S/m; & = 36.324; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(4.65, 4.65, 4.65); Calibrated: 2015-12-16;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

Verification 5600MHz/Area Scan (7x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 16.3 W/kg

Verification 5600MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm;
Graded Ratio:1.4

Reference Value = 64.64 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 32.6 W/kg

SAR(1 g) = 8.1 W/kg; SAR(10 g) = 2.27 W/kg

Maximum value of SAR (measured) = 20.9 W/kg

-h.bi

-11.17

-16.75

-22.33

-27.92

0dB=16.3 W/kg = 12.11 dBW/kg
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B Verification Data (5.6 GHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 215 C

Test Date: 09/20/2016

DUT: Dipole 5GHz; Type: D5000V2

Communication System: UID 0, CW; Frequency: 5600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.807 S/m; & = 47.073; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(3.7, 3.7, 3.7); 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 5600MHz/Area Scan (7x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 8.84 W/kg

Verification 5600MHz/Zoom Scan (7x7x11)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 38.11 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(1 g) = 7.55 W/kg; SAR(10 g) = 2.13 W/kg

Maximum value of SAR (measured) = 15.7 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB=15.7 W/kg = 11.96 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: 21.0 C

Test Date: 09/22/2016

DUT: Dipole 5GHz; Type: D5000V2

Communication System: UID 0, CW; Frequency: 5750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5750 MHz; o = 5.405 S/m; & = 36.902; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3967; ConvF(4.69, 4.69, 4.69); Calibrated: 2015-12-16;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

Verification 5750MHz/Area Scan (7x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 14.7 W/kg

Verification 5750MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm;
Graded Ratio:1.4

Reference Value = 59.09 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 31.2 W/kg

SAR(1 g) = 7.61 W/kg; SAR(10 g) = 2.12 W/kg

Maximum value of SAR (measured) = 20.1 W/kg

-hFT

-11.54

-17.32

-23.09

-28.86

0dB=14.7 W/kg = 11.66 dBW/kg
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B Verification Data (5.75 GHz Body)

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

Test Date: 09/22/2016

DUT: Dipole D5GHzV2; Type: D5GHzV2

Communication System: UID 0, CW; Frequency: 5750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5750 MHz; o = 6.051 S/m; & = 46.231; 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: DAE4 Sn614; Calibrated: 2015-09-29

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

5750MHz Body Verification/Area Scan (8x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 14.7 W/kg

5750MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm; Graded Ratio:1.4

Reference Value = 41.78 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 33.8 W/kg

SAR(1 g) = 7.51 W/kg; SAR(10 g) = 2.1 W/kg

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

-F.02

-14.04

-21.06

-28.08

-35.10

0dB=14.7 W/kg = 11.69 dBW/kg
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Attachment 3. — Probe Calibration Data
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Calibration Laboratory of LA, Schwelisiiachiet Katibrieed
Schmid & Partner = 7 .\ g mmmwm
Engineering AG > \ g Senvizio svizzero & taratura
Zeughausstrasse 43, 8004 Zurich, Switzerand @ S/ Swiss Calibration Service
Accredited by the Swiss Accrediation Sandce (SAS] Accraditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatornias to the EA
Multiiateral Agreement for tha recognition of calibeation certificates

This caiibeation canficate cocuments the tracsabiity to national standards. which realize the physcal units of s
The messLremants and the uncartamties with confidance probatiity am given on the follking pages und are paet of (he cenilicste.

All calbrabons have been conduciad in the cosed laboratary taciRy. anvitonment tenperstute (22 = 3)°0 and humidity < 70%.

Caibration Equipment used (MATE critical for calibration)

Primary Star 10 Cal Date (Cartficate No § Schoduled Cait
Power meter E44158 GBL12G3874 01-Agr-16 (No. 217-02128) Mar- 16
Power sensar £4412A MY 41490087 01-Agn 15 {No. 217-02128) Iaar-16
Rk 3B A SN: 85064 (32 01-Agr-15 (No. 217.02129) Mar-16
Rek 20 4B Asteruat SN: S5277 (20x) 01-Apr-15 (No. 217-02132) Mar-16
Ref 30 4B At SN 58129 (30b) 01-Apr-15 (No. 217-02133) Mar-16
Ref Probe ES30V2 SN 3013 30-Dec-14 {No. ES3-3013_Dect4) Dec-15
OAE4 SN 860 14-Jan-15 {No. DAEA-860_Jan15} Jan-16
Secondary Standard D Chack Date (in houss) Schedued Check
RF go HP 86280 US3642001700 £-Aug-98 (in house check Agr-13) In house chack Apr-16
Netwoek Analyzer HP 87536 | US37300565 18-0c1-01 (i hows check Oct-15) 10 house chack: O%-16
Name Function
Approved by

fssuent: Decembes 16, 2016

This calibration cerilicate ahal nol be reproduced axcept n full without wetten aparovad of the laboratary.
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FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1
HCT CO,LTD
Calibration Laboratory of S, Salbsebieciiotias
Schmid & Partner = G R e
Engineering AG e = Servizio svizzero i taraturs
Zeughausstrasse 43, 8004 Zurich, Switzerland G S guries Calibration Service
Accredited by the Swiss Accreditation Servics (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilatoral Agre for the recognition of calibestion certificates
Glossary:
TSL tissus simulating fiquid
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 lnearization parameters
Polarization ¢ p rotation around probe axis
Potarization 8 # rotation around an axis that Is in the plane normal to probe axis (at measurement centsr),
.2, % =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X 1o ihe robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)

d)

IEEE 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 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 to & GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

NORMY,y.z- Assessed for E-field polarization § = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavaguide).
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 Response Chart). This linearization is
implemented in DASY4 software versions fater than 4.2. The uncertainty of the frequency response is Included
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 Effact Parameters: Assessed in flal 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 asseasment of the parameters applied for
boundary compensation {alpha, depth) of which typical unceriainty values are given. These parameters are
used in DASY4 software 1o iImprove probe accuracy close to the boundary. The sensitivity in TSL corresponds
10 NORMz.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF 1 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 tolerance required.

Connectar Angle: The angle Is assessed using the information gsined by detarmining the NORMXx {no
uncertainty required)

Cerfificate No: EX3-3867_Decl15 Page 2 of 11
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FCC ID: ZNFKTH

Report No: HCT-A-1609-F004-1

EX30V4 - SN:3967T

December 162015

Probe EX3DV4

SN:3967

Manufactured:  September 30, 2013
Calibrated: December 16, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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HCTCO,LLTD

FCC ID: ZNFKTH

Report No: HCT-A-1609-F004-1

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 (uVi(Vim)®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®
- _— 48 |dBVuv | | dB | mV (k=2)
0 cw X | 00 0.0 1.0 000 | 1450 | 3835%

Y 0.0 0.0 1.0 143.7

Z 0.0 0.0 1.0 1382

multipd
probability of approximately 95%.

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

* The uncartainties of Norm X.Y.2 do not atfect the £'-fiekl uncertaity inside TSL (s=s Pages 5 and &)

¥ Numerical ) parameter ¢ y not Teq
¥ Uncartainty is dutermined using the max. d 1 from |near response applying rectangular distnbution and is expressed for the square of the
fiedd vahue
Cerificate No: EX3-3967_Dec15 Page & of 11
F-TP22-03 (Rev.00) 113 /190 HCT CO., LTD



-
h'a- FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1

HCTCO,LTD

EX3DVa- SN:3967 December 18, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth® Unc
f(MHZ)® | Permittivity" {stm)" ConvFX | ConvFY | ConvFZ | Alpha®  (mm) | (ke2)
750 419 0.89 10.27 10,27 10.27 0.21 139 | £120%
835 41.5 0.80 8.87 9.87 9.87 0.20 1.38 +120%
900 415 0.87 I 9.70 9.70 370 0.25 115 | £120% ‘
1450 40.5 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 8.1 8.1 0.39 080 | £120%
1950 40.0 1.40 7.90 7.90 7.90 0.38 086 | £120%
2300 395 1.67 7.73 7.73 7.73 l 0.37 0.84 £120%
2450 392 1.80 742 | 742 | 742 | 040 | o080 | 2120%
2600 39.0 1.96 747 7.47 7.17 0.41 083 | £120%
3500 379 291 788 | 788 7.69 0.94 063 | +131%
5200 36.0 4,66 5.37 5.37 5.37 0.35 180 | =131 %
5300 359 476 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 4.69 459 0.50 180 | £131%

© Froguancy validity above 300 Mz of + 100 MHz anly spobes Sor DASY vw& 4 and higner (sea Page 2), dunuusmd-dinswhﬂz The
uncortainty is the RSS of the CanvF uncerfainty & calibration frequency and the unceriainty for the Ind band. F y vaidity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConF assessmants & 30 64, 128, lM)mn?)DMHzma.clvdy Abov!SGHth
vahdnymnbeeamdediog 110 MHZ
" Al froquencias below 3 GHz, the valdty of tissue parameters (o and o) can be relaxed 1o + 10% # gud foemasa =
measured SAR values, Al frequences above 3 GHz, the valaity of ssus parameters (c and o) s resincted 1o 2 5%, TMumenutycmoRSSJ
lho ConvF uncatanty for Ingicated target tssus parameters.

are detarmined during calibration. SPEAG warrants that the remaining deviation due (o he boundary sffect aftar compensaton is
ﬂwayihsllmu1$lwmmmwm30klndhd7w12&!wlmqmmHGH:alMymmwwmannd!MEpobenp
dameter from the boandary.

Ceftificate No. EX3-3967_Dec1s Page Sof 11
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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 * Unc

Cf(MHZ) ¢ | Permittivity " (Sim)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (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 2.76 9.76 0.24 1.28 +12.0%
1750 53.4 1.49 8,04 8.04 8.04 0.40 0.85 +12.0%
1800 63.3 152 7.95 7.95 7.95 0.35 092 | £120%
2450 52.7 1.95 7.31 7.31 7.31 0.40 086 | +120%
2600 525 216 7.18 7.19 7.19 0.25 105 | +120%
3500 51.3 3 6,56 6.86 5.86 0.36 1.14 | £131%
5200 49.0 5.30 4.32 4.32 432 0.55 190 | 131 %
5300 489 542 4.23 4.23 423 0.55 190 | £131%
5500 488 565 3.80 3.80 3.80 080 | 180 | +131%
5600 | 48.5 577 3.70 370 370 060 | 190 | £134%
5800 482 .00 ( 382 3.82 3.82 0.60 180 | +13.1%

‘Froquuncyvaudlyamawumol:woMmonlyappus'aDA.’Ywtwmwtm!’mzl alse It is restncied fo £ 50 MHz. The
uncertainty 5 the RSS of the ConvF guancy and the uncertainty for the indicated fraquency bant. Frecuency validity
below 300 Mz is ¢ 10, 25, 40 SOmHTOthComFmasmmnao 64, 128, 150 and 220 MMz respechively. Abave 5 GHz frequency
vaiﬂlycunbunmm-ﬂol!m

" Al froquencies bolow 3 GHz. the valdity of tissup parameters (¢ and &) can be redaxed 10 £ 10% if iquidt P formula is apphed to
measured SAR values Al freguencies sbove 3 GHz, the validity of tasue paramesars (s and o) is reaiciad 10 £ 5%, The uncertainty is the RSS of
the ConvF uncertainty for indicatad targel issue parameters

“ Alpha'Degth are determned duning SPEAG that tha ramaning ceviation cue to the y effect after cor

atways loss than + mfuknqmbcbwsGMzandbebwthhkmmnbamn%Gmuwmwsmhallhemobelo
diameter from the boundary,

Certificate No: EX3-3967_Dec15 Page6of 11
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HCTCO,LTD
EX3DVa- SN:3967 December 16, 2015
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Caertificate No: EX3-3967_Deats Pape 7 of 11

F-TP22-03 (Rev.00) 116 /190 HCT CO., LTD



aCT

HCTCO,LTD

FCC ID: ZNFKTH

Report No: HCT-A-1609-F004-1

EX3DV4- SN.2867

Receiving Pattern (¢), 9 =0°

December 16, 2015
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Uncertainty of Axial Isotropy Assessment: % 0.5% (k=2)
Centificate No: EX3-3967_Dec15 Fage 8 of 11

F-TP22-03 (Rev.00)

117 /190

HCT CO., LTD



-
h'a- FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1

HCTCO,LTD

EX30V4- SN:3867 December 16, 2015

Dynamic Range f(SAReaq)
(TEM cell , foya= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0,6% (k=2)
Cendicate Na. EX3-3067_Dea15 Page 9of 11
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HCTCO,LTD

FCC ID: ZNFKTH

Report No: HCT-A-1609-F004-1

EX3DV4- SN.3867

December 16, 2015

Conversion Factor Assessment

=835 MMz WGLS R9 (H_convF)

f= 1900 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Certificate No: EX3-3967_Dec1d
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HCTCO,LLTD

Report No: HCT-A-1609-F004-1

EX3IDVA-- SN:3967

December 16, 2015

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

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (7) 206
Mechanical Surface Detection Made enabled
Optical Surface Detection Mode disabled
"Probe Overall Length 337 mm
Proba Body Diameter 10 mm
[ Tip Length g mm
Tip Diameter 25mm
Probe Tip 1o Sensor X Calibration Paint 1 mm
Probe Tip 1o Sensor Y Calibration Paint 1 mm
“Probe Tip to Sensar Z Cailbration Point 1 mm
Recommended Measurement Distance from Surface 14 mm

Certificate No: EX3-3967_Dec15 Page 11 of 11
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HCTCO,LTD

FCC ID: ZNFKTH

Report No: HCT-A-1609-F004-1

Calibration Laboratory of

Schmid & Partner
Engineering AG
Zeughausstrasse 43,

3004 Zurich, Switzedtand

Accredred by 1he Smss Acorediation Senice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilatora! Agreement tor the recognition of calibration cortificates

This calibration cenificate d

the ity to

Calibration Equpment used (MATE critical for calbration |

K

nwow

f (+)
% \J

| stancards, which realize the physi

Secvice suisss détsonnage
Servizio svizzero di taratura
Swiss Calitiration Service

Accroditation No.: SCS 0108

| ursts of {sn.
The measurements and the urcertsindies with confidence probabiity are given on the following pages and are part of the cartficate.

M calibrations have been contucted in the closed isborstory facilly: anvionment tamperitim (22 + 3)°C and humidey < 70%

This calibration ceetilicate snall not be reproduced axcept in Al withaut wiitten approval of the laborstory

Standards 0 Cal D (Carificats No | Schaduled Cafbration
Powsr meter E44168 GB41293874 01-Apr-15 (No. 217-02128) Mar-16
Power sensar 44124 MY 414980587 01-Apr-15 {No. 217-02128) Mar-16
Reforence 3 dB Attanuator SN: S506¢ (39) 01-Apr-15 (No. 217-02129) Mar-16
Ref 20 48 Atteountor | SN S5277 (20%) 01-Apr-15 [No. 217-02132) Mar-16
Ref 20 6B Atieruator | SN- S5129 (30b) 01-Apr-15 (No. 217-02133) Mar16
Ref Probe ES30V2 SN 313 31-Dec-15 (No. ES3-3013_Dec15) Dec-16
DAES SN 860 23-Dec-15 (No. DAE4-660_Dect5) Dec- 16
5 ary Standard: D Chack Dats (in house) Suheduled Check
RF gar HP B848C US3842001700 4-Aug-99 {in house chack Apr-13) In house check: Apr-14
Network Analyzer HP B753E LES37390585 18-0ct-01 (in hoose check Got-1 In hause check: Oct 18
Functon
Agprovad by

Cartificate No: ET3-1609_Mar18
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HCT CO,LTD

Calibration Laboratory of S, Schwelzerischer Kallbri

Schmid & Partner SN g Service suisse d'étalonnage
Engineering AG B Sarvizio svizzers di tarstura

Zeughuusstrasse 43, 8004 Zurich, Switzerand W S swiss Calibration Service

Accrediled by Ihe Swiss Accredilation Service [SAS) Accraditation No.: SCS 0108

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

Multitateral Agreament for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y.z sengitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

DCP dioda compression point

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

A B CD moduiation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurement center),

L&, 8 =0 is normal to probe axis
Connector Angle information used in DASY system {0 algn probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)

d)

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

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

IEC 82208-2, "Procedure 1o determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity 1o the human body (frequency range of 30 MHz to 8 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

NORMzx,y,z: Assessed for E-fieid polarization 8 = 0 (f < 900 MHz in TEM-cell; { > 1800 MHz: R22 wavegulde)
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 Response Chart). This lineanzation is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response s included
In the stated uncertainty 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
charactenslics

Ax.y,z: Bx,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 sweap for specific modulation signal. The parameters do not depend on frequancy nor
madia. VR is the maximum calibration range expressad in RMS voltage across the diode.

CanvF and Boundary Efféct 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
measuraments for > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 soltware 1o improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx.y,z * ConvF wheseby 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

Sphevicai isotropy (30 deviation from isotrapy): in & field of low gradients realized using a flat phantom
exposed by a paich antenna.

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

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

Centificate No: ET3-1609_Marié Page 2 of 11
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FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1

ET3DVE - SN:1609

March 48, 2016

Probe ET3DVG6

SN:1609

Manufactured:  July 27, 2001
Calibrated: March 18, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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ET30VE- SN:1608 March 18, 2016

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Basic Calibration Parameters

Sensor X Sensor Y Sansor Z Unc (k=2) |
Norm (uV/(Vim)*)" 2.00 1.81 1.82 +10.1 %
DCP (mV)® 102.0 100.5 101.5
Modulation Calibration Parameters
uio c ication Sy Name | A B c D VR Unc™
d8 dByuv dB mv %=2)

0 CW X 0.0 0.0 1.0 0.00 | 2660 | 33 %

Y 0.0 0.0 1.0 266.9

z 0.0 0.0 1.0 2502

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 Lswertainties of Noem X.Y,Z do aot sffect the E*-fisld uncenainty inside TSL. (see Pages S and 6)
¥ Numprical insanzation paramete uncenainly not fequired

 Uncartainty s determined using the max. daviation from linear respe appying rectangutar dstrbution and = mpressed for the sguare of the
fiedd vahie
Cerlificate No: ET3-1609_Mar16 Pagedof 1N
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HCTCO,LTD

FCC ID: ZNFKTH

Report No: HCT-A-1609-F004-1

ETIDVE- SN:1609

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Calibration Parameter Determined in Head Tissue Simulating Media

March 18, 2016

Rolativo Conductivity | Depth © Unc

T(MHz)C | Pormittivity" {Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 419 0.89 6.81 6.81 6.81 0.42 232 | £120%
835 41.5 0.90 6.48 6.48 6.48 0.45 222 | $120%
900 415 0.97 633 | 633 | 633 | 034 | 261 | £120%
1450 405 1,20 561 | 561 5.61 0.53 234 | 2$120%
1750 40.1 1.37 5.40 540 540 0.68 225 | +120%
1900 40.0 1.40 5.20 5.20 5.20 0.79 206 | +120%
1950 40.0 1.40 5,04 5.04 5.04 0.80 216 | £120%
2300 39.5 1.67 4.88 4.88 4.88 0.80 194 | #120%

© Froquancy valdity atove 300 MHz of £ 100 MMz only appies for DASY v4 4 and tugher {see Pags 2), slse || |s restiicted 1o = 50 MHz. The

uncertamty = the RSS of the ConvF uncertainty at calibration frecuency and the unceriginty for the indicated frequancy band Fraguancy valldity
below 300 MMz is & 10, 25, 40, 50 and 70 MHz for Com® assessmants at 30, 54, 128, 150 and 220 MHz respectively. Above § GHz frequancy
valdiy can bs extended 1o 2 110 MHz

At frequencies below 3 GHz, the vakdity of issue parametars (c and o) can be relaxed 10 * 10% # fouid compenaation foemaia & appied 1o

messurad SAR vales. Al requencies above 3 GHz. the validity of 15508 parmmeters (= and «) is restncied to 4 8%, The uncartanty & the RSS of

1hs ConvF uncananty for indicated target $5sue paramatnr,

S alpha/Dapth are detarmined dunng calibration. SPEAG warrants that the remaining deviation due to the boundary effect sler COmpPensanon Is
always less than + 1% for frequencies helow 3 Gz ard below + 2% for frequencies between 3-8 GHz al any distarce arpar than hall the proba tip

diamater from the boundary,
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ETIDV6- SN:1609 March 18, 2016

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth ™ Unc
f(MHz)" | Permittivity" (Stm)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) | (ks2)
750 55.5 0.96 6.25 6.25 6.25 0.31 275 £12.0%
835 552 0.97 8.16 6.16 6.18 0.32 273 ‘\ £12.0%
1750 53.4 1.49 486 4.86 4.86 0.80 2.45 £12.0%
1900 53.3 1.52 4.68 4.68 4.68 0.80 2.31 £120%

* Frequency validity above 300 MHz of + 100 MHz only apples for DASY v4 4 and higher (sea Page Z), #4e & & restrcted 1o + 50 MHz. The
uncartainty is the RSS of tha ConvF uncestanty at calibration frequency and the uncertanty for the mdicated frequency band. Freguency validty
below 300 MMz is = 10, 25, 40, 50 and 70 MMz for ConvF assessments a1 30, 64, 128 150 and 220 Mi<z respactively. Above § GHz fraquency
validity can be extended 1o £ 110 MH2z

" At trequencies bolow 3 GHz, the vality of issue parameders (¢ and o) can be relaxed to + 10% I iquid compersation farmula is appled 1o
messured SAR values. Al fraquencies above 3 GHz. the valcity of fissue pavemeters (x and o) & restrictad to & 5% Ths uncartainty i the RSS of
tha ConyF uncartainty for Indicated target lissue paramatens.

7 AlphaDapth are determined during cafibration. SPEAG warrants that the remaining deviation due 10 the boundary offact after compensasion is
slways loss than + 1% for frequancies below 2 GHz and below & 2% for froquancies between 3.6 GHz at any distance larger than holf the probe tip
dameter from the boundary
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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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FCC ID: ZNFKTH

Report No: HCT-A-1609-F004-1

ET3DVE-~ SN:1609

March 18, 2016

Receiving Pattern (¢), 3 = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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FCC ID: ZNFKTH

Report No: HCT-A-1609-F004-1

ET3DVE- SN:16G09

Input Signal [uv]

Cenificate No! ET3-1609_Mar16

Dynamic Range f(SAR}caq)
(TEM cell , fouu= 1900 MH2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ZNFKTH

Report No: HCT-A-1609-F004-1

HCTCO,LTD
ET3DVE- SN;1609 March 18, 2016
Conversion Factor Assessment
f= 835 MMz, WGLS RY (H_convF} f= 1900 MHz WGLS R22 (H_convf)
.
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Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz
10 08 06 04 02 00 02 04 D68 048 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ET3DVG- SN:1609 March 18, 2016

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Other Probe Parametars

[ Sensor Arrangament Triangular
Connector Angle (°) 774
Mechanical Surface Detaction Mode enabled
Opfical Surface Detection Mode disabled |

| Probe Overali Length 337 mm |

| Probe Body Diameter 10 mm
TipLength 10 mm
Tip Diameter 6.8 mm
Probe Tip to Sensor X Calibeation Point 2.7 mm
Probe Tip 1o Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor Z Calibration Point 2.7 mm
Recommended Measurement Distance from Surface 4 mm

Certficate No: ET3-1609_Mar16 Page 11 of 11
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Calibration Laboratory of S, A Schwaizerischer Kalibrierdienst
Schmid & Partner =7 /0 (s: Service sulsso d'dtalonnage
Engineering AG Servizio avizzero di tarsturs
huug&m%mwwmw %z %‘f N/ s M-c:mme-
ile
Accrediied by the Swisa Accrediiation Servica (SAS) Accroditation No.: SCS 0108

Tha Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agresment for the recognition of calibration certificates

Cafibeation dase:

This calbration certficata documents the tracealsiity 10 natiingd standards, which realize the physical units of s (S1)
The moosuremernts and the unceaainties wen confidence probability are giver on he following pages and are part of the cerdificals.

Al caltorations kave bean conducied in tha closed (abaratory tacilty: esvrorment lemperatrs (22 4+ 3)°C and humdty « 70%.

Caiivration Equipment used (MSTE critical for catbrason)

| Primary Stae D Cal Date (Certficate No | Schedued Calbrution
Power mater NRP BN: 104778 05-Apr-16 (No. 217-02288/02289) Agr 17
Power sensar NRP.291 SN: 103244 08-Apr-18 (No. 217-02258) Aar17
Pawer sensor NRP.291 SN 103245 OB-Apr-18 (No. 217-02289) Agr17
20 8 Atienuator SN. 85277 (20w 05-Apr-18 (No. 217-02293) Apr-17
Refarance Proba ESIDV2 SN 3013 31.Dec-15 (No. £83-3013_Dects) Dec-18
DASA SN: 660 23-Dec-15 (No. DAES-660_Dec1%) Dec-18
Secondary St 12] Check Dat= {in house) Schmduded Check
Powsr mater £44108 SN GB41293874 05-Apr-16 {In house chack Jun-18) In houss check: Jun-18
Power sensor E4412A SA: MY41456087 06-Apr-16 {in housa chack Jun-16) I houss chedk Jun-18
|_Power sensor E4412A SN 000110210 08-Apr-16 (In nowse chack Jun-16) In house chacke Jun-18
RF g WP 8848C SN US3542001700 04-Aug-99 {in house check Jun-16) In house chack: Jun. 18
’ Anadyzer HP B753E SN UB37300588 18-0¢t-01 (n housa check Oct-18) In house check: Ocl- 18
Caibrasted by
Approved by
This calitvalion certficate shall not de repeodh axcopt In ful without writlen appeovsl of the laboratory.
Cartificate No: EX3-7370_Aug16 Page 1of 11
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Calibration Laboratory of X e

Schmid & Partner a— g Service sulsse d'étalonnage
Engineering AG % g Servisio svizzero di taratura

Zoughausstrasse 43, 6004 Zurich, Switzeriand % '-m"\? Swiss Calibration Service

Accredied by the Swiss Accrediiation Service (SAS] Acareditation No.: SCS 0108

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

Multilsteral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y.z seansiivity in free space

ComnvF sensitivity m TSL / NORMx.y,z

DCP diode compression point

CF crest factor {1/duty_cycie) of the RF signal

ABCD modutatiaon depandent linearization parameters

Polarization ¢  rotation around probe axis

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

1.0, 8 =0 is normal to probe axis
Connecior Angle Iinformation used In DASY systam 1o afign probe sensar X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b}
c)

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

|EC 622091, *Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used In close

proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

|EC 62208-2, "Procedure to determine the Specific Absarption Rate {SAR) for wireless communication devices
used In close proximity to the human body (frequency range of 30 MHz to & GHz)", March 2010

KDB 865664, “SAR Measurement Requiremeants for 100 MHz to 6 GH2"

Methods Applied and Interpretation of Parameters:

NORMy.y.z: Assassad for E-field poiarization 3 = 0 (f < 900 MHz in TEM-cell; { > 1800 MHz: R22 wavegulde)
NORMx.y,z are only intermediate values, i.e., the uncestainties of NORMx,y,z does not affect the E*field
uncertainty inside TSL (see below ConvF),

NORM(f)x.y,z = NORMx.y,z * fraquency_response {sse 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 uncertainty of ConvF.

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

PAR: PAR is the Peak to Average Ratio that is not callbrated but determined based on the signal
characienstics

Axy.z: Bx,y.z; Cxy.z, Dx.y,z; VRx,y.z- A, B, C, D are numerical linearization parameters assessed basad an
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 Perameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside wavaguide using analytical field distributions based on power
measyrements for f > B00 MHz. The same sefups are used for assessment of the parameters appliad for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to imprave probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMy,y,z * ConvF whareby the uncertainty comesponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4 4 and higher which aliows extending the validity from £ 50 MMz to 2 100
MHz,

Spherical isotropy (3D deviation fram isatropy): in a field of low gradients reafized using a fial phantom
exposed by a palch antenni.

Sensor Offset: The sensor offset comesponds to the offset of virtual measurement canter from the probe tip
(on probe axis). No tolerance required.

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

Cenificate No: EX3-7370_Aug16 Page 2of 11
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FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1

EX3DV4 -~ SN:7370

August 30, 2010

Probe EX3DV4

SN:7370

Manufactured: March 17, 2015
Calibrated: August 30, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASYZ system|)
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EX3DV4- SN;7370 August 30, 2016

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

Basic Calibration Parameters

Sensor X Sensor Y | Sensor Z Unc (k=2)
Norm (uVi(V/im)")* 0.46 0.49 \ 0.42 101 %
DCP (mV)* 88.7 108.3 a3.7
Modulation Calibration Parameters
uip Communication System Name A B c D VR | Unc
a8 dBvVuv dB mv (=2}
0 ] X | 00 00 | 10 | 000 | 1308 | 33% |
Y | 00 0.0 10 | 1364
z 6.0 0.0 1.0 142.6

The raf)oded uncertainty of measurement is staled 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 unceraintiea of Norm X,Y,Z do net affect the E*-feld uncarainty npda TSL (see Pages 5 und &)

" Numerical inearization perameler uncenainty not required
¥ Uncartainty is determined using the max. deviation from linger responss appdying rectanguier Ssirbution and is expressed for the square of the

fiedd value

Cartificate No: EX3-T370_Augi6 Page 4 of 11
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EX30V4- SNi7370 August 30, 2018

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © m:y' Colz;mn;m N ConvFX | ConvFY | ConvFZ | Alpha® D(.v::‘h)u (t::;’
150 52.3 0.76 1330 | 1330 1330 | 000 100 | £133%
300 453 0.87 1229 12.29 1220 | 0.0 130 | £13.3%
450 435 0.87 11,07 11.07 1107 | 047 160 | £133%
750 419 0.89 10.41 10.41 10.41 042 | 091 | £120%
835 415 0.90 10.00 | 10.00 1000 | 043 | 080 | 2120%
900 415 0.97 9.75 9.75 8.75 038 | 083 | £120%
1450 405 1.20 8.60 8.60 8.60 0.41 080 | £120%
1750 40.1 1.37 8.52 B.52 8.52 040 | 080 | +420%
1800 40.0 1.40 8.16 8.16 8.16 037 | 080 | £120%
1950 400 1.40 7.94 7.94 7.94 039 | 080 | 2120%
2300 395 167 7.92 7.92 7.92 0.31 080 | £120%
2450 38.2 1.80 7.28. 7.28 7.28 0.41 080 | +120%
2600 39.0 1.96 7.15 7.15 7.15 0.41 0.80 | +120%
5250 359 4.7 5.26 5.26 5.26 0.35 180 | £131%
5500 355 5.07 4.60 480 4.60 0.40 1.80 | $131%
5750 354 5.22 4.85 485 4.85 045 180 | £131%

‘Mmmlymmmxdt1mhﬂxuﬂmclmhww4nmnlght(ulPagezj mnavmooooxsomu he
uncortainty is the RSS of the ConvF uncartanty at calibration freq ¥ and tho ur y band, Fi valdey
beiow 300 MHz 8 = 10, 25. 40, wwvomwwmrmmmnao 64 128, 150-:#220”?1:‘9;0«:1»0’, hbowb@lx&w
vdmdycmbeelhﬂowlot'lmmx
¥ At froquencies below 3 GHz, the validity of tssue parameters (c and o) ca be relaand 10 + 10% If liquid campensation formula s appled (o
measured SAR values. Al frequencies sbove 3 GHz, the valldy of tissue parameders (¢ and o) is tesiriclod 9 = 5%, The uncertainty is Ihe RSS of
g\cCanmmtyfwlmwwnssuoplmm
are delermined Suning calbrayon. SPEAG warrants that e remaning Geviasion due to the beundary effect after compansation &
alwavys less than = 1%www:ﬁwanﬂbdothWMummMG&-mdewmnhummprohehu
boundary

diamater from the
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EX3DV4-SN.7370 August 30, 2010

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity . Depth” Unc l
f(MHZ)© | Permittivity” iSim)” ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 61.9 0.80 12.43 12.43 12.43 0.00 100 | £133%
300 58.2 0.92 11.62 11.62 11.62 0.08 120 | £13.3%
450 56.7 0.94 11.22 11.22 11.22 0.10 150 | £133%
750 56.5 0.96 9.95 9.96 9.96 049 088 | 2120%
835 56.2 0.97 5.87 9.87 9.87 0.38 094 | 2120%
1750 53.4 1.49 8.24 824 8.24 0.37 080 | £120%
1900 53.3 1.52 7.92 7.92 7.92 0.42 080 | #120%
2450 52.7 1.85 7.62 7.62 7.62 0.35 080 | +120%
2600 52,5 2.16 742 7.42 7.42 0.43 080 | £120%
5250 48.9 5.36 4.66 4.66 4.66 0.50 190 | 213.1%
5600 48.5 5.77 3.92 3.92 3.92 0.55 190 | #2131 %
5750 48.3 5.94 425 | a2s 425 0.55 190 | £131%

"FroquencywbatyaomanNzoi:1DOMI'Qon'ynppbeslumsvulmmv(oee!’agohmnummm:ﬁﬂuﬂz‘l‘he
uncertainty is the RSS of the Com uncenalnly &t catbration fraquency and the uncedainty for the indicated frequancy band. Fréquency valoity
Delow 300 MHz i £ 10, 25, 40, 50 ang 70 Me{z for Conv assessments ol 30, 64, 128, 150 and 220 Mz respectively. Above 5 GHz frequency
valkdity can be sxtended 1o = 110 MHz
'Mmmammam,mmowmtmwmumn)aunbowbwdlorw\Mrpdmumumlmsapwoow
massurad SAR values. At requercies above 3 GH2 the validity of $s5ue parameters (¢ and o} it resiricted 10 £ 5% The uncectainty = the RSS of
he CoavF uncertainty for ndicated 1argel Sesus peramaters

9 alpha/lepth am determined dutiog calibration. SPEAG warrants that the rermaining devistion dus to the boundary effect aer compeneaticn &
dwysummmx1%000lmmomwsG&awwmzﬁMMumumaﬁanmsvymmehmmanwnmmw
diametesr Fom the boundasy
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FCC ID: ZNFKTH

Report No: HCT-A-1609-F004-1

EX30Va- SN73T0

Frequency response (normalized)

Certificate No: EX3-T370_Aug16

August 20, 2018

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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f [MHz]
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* |

RZZ

Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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EX30VA- SN.T3T0 August 30, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22

<

Error [d8)

o= -:r"%‘l«r ‘ "'J‘.'VJJ"~ - oW

Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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FCC ID: ZNFKTH

Report No: HCT-A-1609-F004-1

EX30V4- SN:7370

Certificate No: EX3-7370_Aug16

Input Signal [uV]

August 30, 2016

Dynamic Range f(SARpeaq)

(TEM cell , foyu= 1900 MHz)
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Uncertainty of Linearity Assessmant: £ 0.6% (k=2)
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FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1

EX30V4- SN7370

August 30, 2016

Conversion Factor Assessment

f= B35 MH2. WGLS RS (H_conv)

° L » ™ M = ks

&)
. Al

Fwrzal e

=

f= 1900 MHz WGLS R22 (H_convF)

%
Nl

2]
wehina el

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

-0 -08 -08 -0¢

02 00 02 04 08 086 10
Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
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EX3IDV4.- SN.7370 August 30, 2016

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

Other Probe Parameters

Sensor Arrangement Trangular
Connector Angle {7} " 989
Mechanical Surface Detection Mode enabled
Optical Surface Datection Mede disabled

“Probe Overzll Length . 337 mm |
Probe Body Diameter ' F0mm |
Tip Length g mm |
Tip Diameter 25mm
Probe Tip to Sensor X Calibration Point t mm

[ Probe Tip to Sensor Y Calibration Point Tmm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measuremant Distance from Surface 14 mm

Cerlificate No: EX3-7370_Aug16 Page 11 of 11
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Attachment 4. — Dipole Calibration Data

F-TP22-03 (Rev.00) 143 /190 HCT CO,, LTD



-
h’a- FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1

HCTCO,LTD

Calibration Laboratory of S8, Schweizerischer Kalibrierdi

Schmid & Partner SN S it B
Engineering AG % C' gervizio svizaro o tarseurn

Zeughausstragse 43, 8004 Zurich, Switzeriand ’v,,,'ﬁ‘\,@ S Swiss Calibration Service

Accradited by the Swiss Accreditation Servics (SAS) Accreditation No: SCS 0108

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

Multiisteral Agreement for the recognifion of calibration certificates

cient  HCT (Dymstec) Certificate No: D750V3-1014_Jul16

CALIBRATION CERTIFICATE

Otject D750V3 - SN:1014

Calibeation procedurels) QACALO5v9 Mo

Cafibration date: July 22, 2016

This calibeation cerdificate documaents the {raceshilty to national standarts, which reaize the physical units of measuremants {S1),
The meast s and he ur i with confidence protablity are glven on the following pages and ame part of tha canficate

All calirations have been conducted in the closed laboratory taclity: snvirpnment temporature (22 = 3)°C and humsdity < 70%,

Caliteation Equipment used (MATE crifical for calbration)

Primary Standards LD ¥ Cal Date (Certficate No.) Schaculed Cailbration

Powear mater NAP SN: 104778 D5-Ape-16 (No. 217-02288:0226%) Ape17

Powar sansor NAP-Z51 SN: 103242 06-Apr-16 {No. 217-02288) Aped7

Power sensor NAP-291 SN: 103245 08-ADr-16 (No. 217-02289) Apr17

Feference 20 di Altenuator SN: 5068 {20) 05-Apr-16 {No. 217-02292) Apr17

Type-N mismatch combination SN; 50472/ 08327 05-Api-16 (No. 217-02285) Apr17

Aelerence Probe EXI0VA SN; 7340 15-Jun-18 (No. EX3-7348_Jun16) Jun-17

DAEA SN: 601 20-Dec-15 {No. DAE4-601_Dac15) Doc-18

Secoatary Standards 10 ¥ Chock Date (in houss) Soheduled Check

Power metsr EPM-4424 SN: GBI7480704 07-Oct-15 (No. 217-02222) In heuse chack: Oct-18

Power sansar HP 8481A SN: LIS3720278) 07-0ct-15 (No. 217-02222) In house chack: Oct-16

Power sansar HF 84814 SN MY41092317 07-0ct-15 (No. 217-02223) In housie chack: Oct-18

RF generatoe &S SMT-06 SN 100672 15-Jun-15 {in houss check Jun-15) in housa chack: Oct-16

Network Anatyzer HF 8753E | SN LUS3Tas0585 18-0ct-01 {in houss check Oct-15) in hbuse check: Oct-16
Name Function

Cadbrated by: Clandio Laublar Labaratory Techhician

Aporoved by, Kaga Pokovis. ‘Technical Manager /@—

lssued, July 28, 2016

This caliteation cerntificate shull not ba reproducad except in Rl withoot written appeoval of the laboratory,

Certificate No: D750V3-1014_Jul16 Page 10t 8
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Accradited by the Swiss Accreditation Sarvica (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service |s one of the signatories to the EA
Multilsters! Agresment for the recognition of calibestion 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

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.

e 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.

s 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%.

Canticate No: D750V3-1014_Jul16 Page 20t 8
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Measurement Conditions

DASY system configuration, as far as not given oo page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequoncy 750 MHz = 1 MH2z
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mho/m
Measured Head TSL parameters (220202)°C 409 28 % 0.91 mho/m =26 %
Head TSL temperature change during test <05°C e —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 @) of Head TSL Condition
SAA measured 250 mW input power 242 Wikg
SAR for nominal Haad TSL parameters normalized to 1W 8.29 W/kg = 17.0 % (k=2)
SAR avaraged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.39 Wihkg
SAR for nominal Head TSL parameters normalized to 1W 5.46 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 555 0.96 mho/m
Measured Body TSL parameters {220202)°C 551+6% 0.98 mho/m =6 %
Body TSL temperature change during test <05°C o cae
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.24 Wiy
SAR for nominal Body TSI parameters normalized to 1W B.74 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measursd 250 mW Input powet 1.46 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

5.72 Wikg = 16.5 % (k=2)

Certificate No: D750V3-1014_Juli

Pagedot8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5470 +22i0
Aeturn Loss -26.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4360-08[Q
Return Loss -411d8

General Antenna Parameters and Design

I Elactnical Delay (one direction) I 1.033 ns

After long term use with 100W radiated power, cnly a sight warming of the dipote near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected to the
second arm of the dipole, The antenna is therefore shon-circuited for DC-signals. On some ol the dipoles, small end caps
are added 1o the dipole arms in order to improve maiching when loaded according to the position as explained in the
*Measurement Conditions* paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data
Manuiacturad by SPEAG
Manufactured on March 22, 2010
Cerilicate No: D750V3-1014_Jul1é Page 4 0of 8
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DASYS5 Validation Report for Head TSL

Date: 21.07.2016

Fest Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz D750V3; Type: D750V3; Serial: D750V3 - SN: 1014

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; o= 0.91 Sm; & = 40.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07); Calibrated: 15.06.2016;
Sensor-Surface: | 4mm (Mechanical Surface Detection)

Electronics: DAEA Sn601; Calibrated: 30.12.2015

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

DASYS52 52.8.8(1258). SEMCAD X 14.6.10(7372)

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

Reference Value = 58.75 Vim; Power Dnft = 0.01 dB

Peak SAR (extrapolated) = 3.19 Wikg

SAR(1 g) = 2.12 W/kg; SAR(10 g) = 1.39 W/kg

Maximum value of SAR (measured) = 2.83 W/kg

-2.14

-4.28

-6.42

-8.56

-10.70

0dB =283 W/kg =4.52 dBW/kg

Certificate No: D750V3-1014_Jul16 Page5ol 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Pate: 22.07.2016
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz D750V 3; Type: D750V 3; Serial: D750V3 - SN:1014

Communication System: UID ) - CW; Frequency: 750 MHz )
Medium parsmeters used: =750 MHz; o = 0.99 §/m; & = 55.1; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9,99, 9.99, 9.99). Calibrated; 15.06.2016;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
«  Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASYS52352.8.8(1258): SEMCAD X 14.6.10(7372)

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

Reference Value = 57.48 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.42 Wikg

SAR(I g) = 2.24 W/kg; SAR(10 g) = L.46 W/kg

Maximum value of SAR (measured) = 3.01 Wikg

dg
0

-2.40
4.80

-9.60

-12.00

0 dB = 3.01 W/kg = 4.79 dBW/kg

Certificate No: D750V3-1014_Jul1é Page 70!8
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Impedance Measurement Plot for Body TSL
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Callbl_'ation Laboratory of .{“‘\‘\I“._/\‘i’:’/%"; g Schweizerischer Kalibrierdienst
Schmid & Partner m c Sarvice suisse d'éalonnage
Engineering AG Tt Sarvizio svizzero di taratura
Zoughausstrasss 43, 8004 Zurich, Switzeriand N S Swiss Calibration Service
el bW
Actredited by the Swiss Accrodation Senvice (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) Cartificate No: D835V2-4d165_Nov15
[CALIBRATION CERTIFICATE

| Object DB35V2 - SN; 4d165

Catbration procadure(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Cadbiration date: MNovember 24, 2015

This calibeation centilicate documants the traceability o national standards, which reakze (he physical units of measuramernts {S1).
The measutements and the uncarainiss with confidence probabiity are given on the following pages and ase part of the cettficate.

Al calibeations have been canducied In the ciosed laboratory facility: emsronment temparaturs (22 + 31°C and humidity < 70%

Calration Equipmeant used (MATE critical for caliteation)

Primary Standards D# Cail Dats (Certificata Na.) Schaduled Casbiration

Pawar moter EPM-4424 GR3ITAEDT04 G7-0c1-15 (No, 217-02222) Oct-18

Pawar sansor HP 84814 USa7292763 07-Oct-15 (Na, 217-02222) Oct-18

Fowar sansar HP B481A | MY41092317 07:Oct-15 (No. 217-02223) Qct-16

fisterance 20 dB Atlequator SN BO58 (20k) 01-Apr-15 (No. 217-02131) Mar-16

Type-N mismaich combination SN: 6047.2 /06327 01-Apr-15 (No. 217-02134) Mas-16

Reterence Probe EX3DVA SN: 7349 30-Dec-14 (No. EX3-7342_Dect4) Dec-15

DAE4 SN: 601 17-Aug-15 (No. DAES-G01_Aug15) Aug16

Secondary Standards 10w Cheek Date (in house) Scheduled Check

AF generatce AAS SMT-06 | 100072 15-2un-15 {In house check Jun-15) In houss chesk Jun-18

Netwark Anatyzer HP 8753E | U537900585 S4206  18-Oct-01 (n house check Ocf-15) in house check. Oct-18
Nama Function Sigrature

Calibrated by: Michaa! Waber Labaratary Technician IM
Approved by: Katja Pokovic Technicat Manager %@

lssued’ November 24, 2015

This calitration certificate shall ot be reproduced axcept in lull withou! wiitten approval of the laborslory

Certificate No; DE35V2-4d165_Nov15 Page 1 of 8
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Calibration Laboratory of \\1\\'//"/’/, §  Schweizerischer Kallbriardienst
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Zeughausstrasse 43, 8004 Zurich, Switzerland U S swiss Calibration Service
byl
Accreditad by tha Swiss Accreditaticn Sarvica {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 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:
8) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the 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_Nov1s Page20f 8
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS v52.8.8
Extrapolation Advanced 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 41.5 0,90 mho/m
Measured Head TSL parameters (220+02)°C 426+6% 0.92 mha/m £ 86 %
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 Head TSL parameters normalized to 1W 9.06 W/kg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.49 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.90 W/kg = 16,5 % (k=2)
Body TSL parameters
The following pararneters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 585.2 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 paramelers normakzed to 1W 9.47 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measurad 250 mW input power 1.58 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 6.25 W/kg = 16.5 % (k=2)

Cenilicate No: DB35V2-4d165_Nov1s
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed paint 5210-47 12
Retum Loss -26.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 478Q-681Q
Retumn Loss -22.7dB

General Antenna Parameters and Design

| 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 5 directly connecled to the
second arm of the dipole, The antenna is therefore shont-clroulted for OC-signals. On some of the dipotes, small end caps
are added 1o the dipole arms in order to improve matching when lcaded 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 excessive force must be appiied to the dipole arms, because they might bend or the soldered connections near the
{eadpoint may be damaged.

Additional EUT Data

Manufacturod by SPEAG
Manulactured on Dacember 28, 2012
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DASYS5 Validation Report for Head TSL

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

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

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

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.77, 9.77, 9.77); Calibrated: 30.12.2014;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 17.08.2015
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Serial: 1001

o DASYS5252.8.8(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/m; 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

SLE ]

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

Canificate No: DB35V2-40165_Nov15 Paga50lB
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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; 0 = 0.99 S/m; & = 55.6; p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY52 Configuration:

e  Probe; EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 30.12.2014;

o Sensor-Surface: |.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sno01; Calibrated: 17.08.2015

« Phantom: Flat Phantom 4.9L; Type: QDOGOP49AA; Serial: 1001

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

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

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

Peak SAR (extrapolated) = 3.54 W/kyg

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

Maximum value of SAR (measured) = 3.17 Wikg

1 L.06

41N

413

-an

0dB =3.17 Wikg = 5.01 dBW/kg
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Impedance Measurement Plot for Body TSL
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FCC ID: ZNFKTH

Report No: HCT-A-1609-F004-1

HCTCO,LTD
Wy
Calibration Laboratory of \\‘v'u' I G Schweizerischer Kalibrierdienst
Schmid & Partner % C Service suisso d'étalonnage
Engineering AG e Sorvizio svizzero ¢l taratura
Zaughausstrasse 43, 8004 Zurlch, Switzediand f'f,, /f—\\\\“\? S swiss Calibration Service
el

Accrediied by the Swiss Accradation Servica (SAS)

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

cient  HCT (Dymstec)

Accraditation No.: SCS 0108

Certificate No: D1900V2-5d061_Apr16

Casbration dato: April 25, 2016

Primary Standarcs |10

Calibration Equipment used (MATE crtical for calibration)

CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d061
Calibeation procedurels) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

This calration certificale documants the traceabiity to nationad standards, which realize the physical units of measurements (Si)
The meast vis and the ur with confidanca probability are given on the following pages and are padt of the certificals.

All caibrations have been conductad in the clesed aboratory faciity, environment lemperatues (22 « 3)°C and humidity < 70%.

Cal Dats (Certificats No ) Scheduled Calibration

Power meter NAP x‘ SN: 104778 06-Ape-16 (No, 217-02260/02289) Apr-17
Pawer sansor NAP-291 | SN 103244 06-Ape-18 (Na. 217-02268) Apr17
Power sansue NFP-291 BN 103245 06-Apr-16 (No. 217-02289) Apr17
Alaterance 20 dB Atenuatos SN: 5058 {20K) 05-Apr-18 (No. 217-02292) Apr-17
Type-N mismatch combination SN:S0M7.2/ 06527 05-Apr-16 (No. 217-02295) Ape17
Referancs Probe EXSDVA SN; 7349 31-Dac 15 (No, EX3-7348 Dec15) Dec-16
DAES SN: 601 30-Dec-1% (No DAE4-801_Dec15) Dec-18
Secondary Standards 1D # Check Date (in house) Scheduled Check
Powear meder EPM-842A SN: GEIT4E0T04 07-0ct-15 (No, 217-02222) In houae check: Ocl-16
Pawer sensar HP 84814 SN: US37292783 O7:0ct-15 (No, 217-02222) In houss check; Oct-16
Power sensur HP 84814 EN; MYA41082317 07-Oat-15 (No, 297-02223) In house check: Ogl-16
RF genermtoe HAS SMT-08 | 8N: 100872 15-Jur-15 {in house check Jun-15) In house check: Oct-16
Network Anatyzor HP 8753E | BN: US37390585 18-0ct-01 (in house chack Oot-15) In house check: Oct-16

Name Function Signalure
Calbrated by Michaal Waber Lavoratory Technician /{M !

.

Approved by: Kalje Pakovic

T A AT

This calibention cediticats shall not be eproduced axcept in full without writtan approval of the iaboralory.

Issuad. Apl 26, X016

Certificate No: D1900V2-5d061_Apri6
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Zaughausstrasse 43, 8004 Zurich, Switzerland S  Swiss Calibration 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) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

c) |EC 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,
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_Apr16 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
SAR measured 250 mW input power 3.53 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW Input power 5.01 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.2 W/kg = 16,5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20*C 533 1.52 mha/m
Measured Body TSL parameters (220=+02)°C 529+6% 1.49 mho/m =6 %
Body TSL temperature change during test <05°C - —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.82 Wikg
SAR for nominal Body TSL parameters normalized 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 1W 20.9 Wikg = 16.5 % (k=2)

Certificate No: D1900V2-5d061_Apr16
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 250+771Q
Retum Loss -221dB

Antenna Parameters with Body TSL

Impadance, transformed to feed point 479Q+B5/Q
Aeturn Loss -210dB

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 feedpeint can be measured,

The dipole is made of slandard semirigid coaxial cable, The center conductor of the feeding line is directly connected to the
sacond arm of the dipole. The antenna i therefore 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 Conditions” paragraph. The SAR data are not alfected by this change. The overall dipole length is stil
according fo the Standard.

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

feedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manutactured on December 10, 2004
Centificate No: D1900V2-5d061_Apr16 Page 4ol B
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DASYS Validation Report for Head TSL

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

Communication System: UID 0 - CW; Frequency: 190 MHz

Medium parameters used: = 1900 MHz; o = 1.37 S/m; & = 40; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(8.2, 8.2, 8.2); Calibrated: 31.12,2015;
e Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 1001

« DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 107.4 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.2 Wikg

SAR(1 g) = 9.53 W/kg; SAR(10 g) = 5.01 Wikg

Maximum value of SAR (measured) = 14.5 Wikg

dB
0

-3.80

L]
-

-7.60

-11.40

-15.20

-19.00

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

Certificate No: D1900V2-53061_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

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

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

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

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

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

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

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

Peak SAR {extrapolated) = 17.3 W/kg

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
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of A, Schweizerischer Kalibrierdienst
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Engineering AG % C servisio svizzero ai taratura

Zeughaussirasss 43, 6004 Zurich, Switzerland % /'rT\“\‘ o S  swiss Calibration Service
Accrodited by the Swiss Accroddaton Sendce (SAS) Accreditation No.- SCS 0108
The Swiss Accreditation Sorvice is one of the signatories 1o the EA

Multilatersl Agreement for the recognition of callbration certificates
Ciient HCT (Dymstec) Certificate No: D2450V2-965_Apr16
CALIBRATION CERTIFICATE

Object D2450V2 - SN: 965

Catbration procedure(s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Callvaton date: April 19, 2016

This calitvastion ui d tha bifity b0 national standasds, which reatize the physical units of measurements (S1).
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%

Calvrabion Equipment used (MATE critical for cafibestion)

Primary Standards 1D & Cal Date (Cedilicate No.) Schadued Calbration
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-Apr-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-18 (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 ganecator RAS SMT-08 8N 100872 15.Jun-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

Mame Funation

Syjrature
Calbrated by. Michael Webet tabaratory Technician /{ %__
Agproved by: Katia Pokovic Technical Manager /6’? 4,,

Issuved: Apri 20, 2016

This calibration ceniti:ate shad not be reproduced axcept o full wthout witten spproval of Ihe Eboratary.
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Calibration Laboratory of
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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%.

Cartificate No: D2450V2-965_Aprié Page 20f8

F-TP22-03 (Rev.00) 169 /190 HCT CO., LTD



CT

FCC ID: ZNFKTH

Report No: HCT-A-1609-F004-1

HCTCO,LTD
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 40026 % 1.83 mho/m =6 %
Head TSL temperature change during test <05°C —_ —
SAR result with Head TSL
SAR averaged over 1 cm® (1 @) of Head TSL Condition
SAR measured 250 mW Input power 12.7 Wikg
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)

Certificate No: D2450V2-965_Apri6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transformed to feed point 54610+ 38 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
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.04.2016
Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 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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Cartificate No: DSGHZV2-1107_Jan16

mwow

Schweizerischer Kallbrierdienst

Service suisse d'étalonnage
Servizio svizzeco di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

CALIBRATION CERTIFICATE
Oject D5GHzV2 - SN: 1107
Caltiration procedurals) QA CAL-22.v2
Calibration procedure for dipole validation kits between 3-6 GHz
Calibration date: January 29, 2016

Calltvation Equipment usod (M&TE crtical for calibration)

This calbration cerlificatle documants the traceabiity fo naticnal standards, which realize the physicai units of measuremants {S1)
The measurements and the uncartnties with canfidence probabiRy ase given an the following pages and are part of the certificate.

A calibeations have been conducted in the closed laboratory facilty: environment temperstunes (22 « 3)'C and humidity < 70%.

This caldration cerificate shall not be reproducad excapt in full without written approval of the aboratory.

Primary Standards Da Cul Dale (Centfficate No.) Scheduled Calibraton

Fowar meter EPM-442A GB37480704 07-0Oct-15 (No. 217-02222) Oct-16

Power sensar HP BABTA US37202783 07-0ct-15 (No. 217-02222) Oct-16

Fower sensor HP B4G1TA 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 3509 31-Dec-15 (No. EX33503 Dect5) Dec-16

DAES SN 80t 30-0e0-15 (No. DAE4-BIY_Dac15) Dec-16

Sacondary Standards lID ¥ 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 S4206 16-0¢t-01 (in hause check Oct-15) In house check: Oct-16
Name Function Sgnature

Calibrated by Michasl Wabar Laboratory Technician 7@ ‘

Approved by Katja Pokovic Tachnicat Manager

g

Issuad: January 29, 2016

Certificate No: D5GHzV2-1107_Jan16
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Calibration Laboratory of S, G  Schweizerischer Kafibrierdienst
Schmid & Partner o Service suisse d'dtalonnage

Engineering AG % C. tviaio setiiare i Sacuins
Zeughausstrasse 43, 8004 Zurich, Switzerland KN S swiss Callbration Service
Accredited by 1he Swiss Accreditation Service (SAS) Accreditation No: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agr for the recognition of calibestion 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=4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz = 1 MHz

Frequency 5600 MMz = 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 358 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
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 nomalized 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 Whkg

SAR for nominal Head TSL parameters normalized to 1W 22.2 Wikg = 19.5 % (k=2)

Certificate No: DEGHzV2-1107_Jan16
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Head TSL parameters at 5600 MHz

The follawing parameters and calculations were applied.

Teomperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parametors (220+02)°C 3HT+6% 4.90 mha'm + 6 %
Head TSL temperature change during test <05°C —

SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.10 Wikg
SAR tor nominal Head TSL parameters normalized to W 80.5 W/ kg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 100 mW input power 233 Wikg

SAR for nominal Head TSL parameters

normalized 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 normalized to 1W 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 Wikg = 19.5 % (k=2)

Carntificate No: D5GHzV2-1107_Jan16é
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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 489 5.36 mho/m
Measured Body TSL parameters (220+02)"C 47046% 544 mhom + 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 7.468 Wikg

SAR for nominal Body TSL parameters

normakized 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 Wikg = 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 — e
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)

Certificate No: DSGHzV2-1107_Jan18
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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 483 5.94 mho/m

Measured Body TSL parameters (220+02)°C 4B61:6% 6.12 mha/m £ 6 %

Body TSL temperature change during test <0D5°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 Wka

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 2.12 Wikg

SAR for nominal Body TSL parameters normalized o 1W 21.0 Wikg + 19.5 % (k=2)
Certificate No: DSGHzV2-1107_Jan16 Page 6 af 13
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 5520-73;Q

Retumn Loss -215d8

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 569Q-02Q

Retm Loss -2514d8

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transfarmed 10 feed point 5680+07Q

Return Loss -238dB

Antenna Parameters with Body TSL at 5250 MHz

Impedancs, transiormed to feed point 4850Q-73)Q

Retumn Loss -224dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, ransformed 1o ised point 5530-39/Q
Retumn Loss -241d8B

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed paint 5520-4410)

Retumn Loss -238dB

General Antenna Parameters and Design

| Electrical 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 ling 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 o improve matching when loaded according to 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

Manufactured by SPEAG
Manufactured on March 11, 2011
Certificate No: DSGHzV2-1107_Jan16 Page 7 of 13
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DASYS5 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: f=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 Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

» Probe; EX3DV4 - SN3503: ConvF(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
« DASYS5252.8.8(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/ikg

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(I p) = 7.73 W/kg; SAR(10 g) = 2.21 W/kg

Maximum value of SAR (measured) = 19.0 W/kg

Certilicate No: D5GH2V2-1107_Jan18é Page 8 of 13
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0dB =184 W/kg = 12.65 dBW/kg
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Impedance Measurement Plot for Head TSL

28 Jan 2016 17113:58
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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: o = 6.12
Sim; & = 46.1; p = 1000 kg/m'

Phantom section; Flat Section

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

DASYS2 Configuration:

» Probe; EX3DV4 - SN3503; ConvF(4.85, 4.85, 4.85); Calibrated: 31.12.2015, ConvFi4.35, 4.35,
4.35); Calibrated: 31.12.2015, ConvF(4.3, 4.3, 4.3); Calibrated: 31.12.2015;

« Sensor-Surface: L.4mm (Mechanical Surface Detection)

= Electronics: DAE4 Sn601; Calibrated: 30,12.2015

» Phantom: Flat Phantom 5.0 (back); Type: QDDO0OPSOAA; 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 = 0,03 dB

Peak SAR (extrapolated) = 32.5 Wikg

SAR(I g) = 7.95 W/kg: SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 18.8 W/kg

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(1 g) = 7.55 W/kg: SAR(10 g) = 2.12 W/kg

Maximum value of SAR (measured) = 18.1 Wikg
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0dB = 18.1 W/kg = 12.58 dBW/kyg
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Attachment 5.— SAR Tissue Characterization

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

Ingredients Frequency (MHz)
(% by weight) 2 450 -2 700 5200 - 5 800
Tissue Type Head | Body | Head Body Head Body Head Body Head Body
Water 41.1 51.7 | 40.45 53.06 54.9 70.17 71.88 73.2 65.52 78.66
Salt (NaCl) 14 0.9 145 0.94 0.18 0.39 0.16 0.1 0.0 0.0
Sugar 57.0 | 47.2 57.0 44.9 0.0 0 0.0 0.0 0.0 0.0
HEC 0.2 0 1.0 1.0 0.0 0 0.0 0.0 0.0 0.0
Bactericide 0.2 0.1 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 0.0 0.0 19.97 0.0 17.24 10.67
DGBE 0.0 0.0 0.0 0.0 44.92 29.44 7.99 26.7 0.0 0.0
Diethylene glycol i ) i i
hexyl ether
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether

Composition of the Tissue Equivalent Matter

F-TP22-03 (Rev.00) 189 /190 HCT CO,, LTD



aCT

HCTCO,LTD

FCC ID: ZNFKTH

Report No: HCT-A-1609-F004-1

Attachment 6.— SAR SYSTEM VALIDATION

Per FCC KCB 865664 D02v01r02, SAR system validation status should be document to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system validation,
according to the procedures outlined in IEEE 1528-2013 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.

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

Probe Dlelectnc Parameters CW Validation Modulation Validation

Calibration | Dipole Date Measured Measured Probe | Probe | MOD. Duty

Point Permlttlwty Conductivity Sensitivity Linearity|lsotropy| Type F ﬁ
8 3967 |EX3DV4 | Head | 750 | 1014 |2016.08.08 42.0 0.88 PASS | PASS | PASS | N/A N/A
2 1609 |[ET3DV6| Body | 750 | 1014 | 2016.08.09 55.9 0.98 PASS PASS | PASS | N/A | N/A | N/A
8 3967 |[EX3DV4 | Head | 835 | 4d165 | 2015.12.28 41.2 0.90 PASS PASS | PASS |[GMSK|PASS| N/A
8 3967 |[EX3DV4 | Head | 835 | 4d165 | 2015.12.28 41.2 0.90 PASS PASS | PASS | N/A | N/A | N/A
2 1609 |ET3DV6 | Body | 835 | 4d165 | 2016.04.05 55.4 0.96 PASS PASS | PASS |[GMSK|PASS| N/A
2 1609 |ET3DV6 | Body | 835 | 4d165 | 2016.04.05 55.4 0.96 PASS | PASS | PASS | N/A | N/A | N/A
8 3967 |EX3DV4 | Head [1900| 5d061 | 2016.05.09 39.9 141 PASS | PASS | PASS |GMSK|PASS| N/A
8 3967 |EX3DV4 | Body [1900| 5d061 | 2016.05.10 53.1 1.51 PASS | PASS | PASS |GMSK|PASS| N/A
8 3967 |EX3DV4 | Head [2450| 965 |2016.05.02 39.1 1.78 PASS | PASS | PASS |OFDM| N/A |PASS
8 3967 |EX3DV4 | Body [2450| 965 |2016.05.03 52.4 1.96 PASS | PASS | PASS |OFDM| N/A |PASS
8 3967 |[EX3DV4 | Head |5250( 1107 |2016.02.10 36.2 4.77 PASS PASS | PASS |[OFDM| N/A |PASS
12 7370 |EX3DV4 | Body |5250| 1107 |2016.09.13 48.4 5.38 PASS PASS | PASS [OFDM| N/A |PASS
8 3967 |[EX3DV4 | Head |5600| 1107 |2016.02.10 35.7 5.02 PASS PASS | PASS [OFDM| N/A |PASS
8 3967 |EX3DV4 | Body [5600| 1107 | 2016.02.11 47.9 5.83 PASS PASS | PASS [OFDM| N/A |PASS
8 3967 |[EX3DV4 | Head |5750( 1107 |2016.02.10 35.1 5.18 PASS PASS | PASS [OFDM| N/A |PASS
12 7370 |EX3DV4 | Body |5750| 1107 |2016.09.13 48.11 5.98 PASS PASS | PASS [OFDM| N/A |PASS

SAR System Validation Summary
Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above
represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01v01r04. SAR system were validated for modulated signals with a periodic duty cycle,
such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664

D01v01r04.
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