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1. Attestation of Test Result of Device Under Test

Test Laboratory

Company Name: HCT Co., LTD
Address 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do,
17383, Rep. of Korea
Telephone +82 31 645 6300
Fax. +82 31 645 6401
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

The Highest Reported SAR
Tx. Frequency

Reported SAR (W/kg)

Equipment

Band 19 1g
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 NI N/A N/A 0.18

U-NII-2A 5260 ~ 5320 NI 1.16 <0.10 N/A

U-NII-2C 5500 ~ 5720 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
GSM/GPRS/EDGE 850 Voice / Data 824.2 — 848.8 MHz
GSM/GPRS/EDGE 1900 Voice / Data 1850.2 —1909.8 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 2402 -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

Device Dimension

Battery Options: Battery Type: Lithium Polymer Battery Pack
Hardware Version: Rev.B
Software Version : KTHO08b
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.

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

Power Reduction for SAR device for SAR purposes.

F-TP22-03 (Rev.00) 5 /190 HCT CO,, LTD
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2.2 DUT Wireless mode

Wireless

Modulation Band Operating Mode Duty Cycle
GSM Voice: 12.5%
. GPRS/ EDGE GPRS/EDGE:
gs0 | YOICe(GMSK) I\ iiti-Siot 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) .
(UMTS) Band5 | isupA (Cat. 6) 100 %
HSPA+ (Cat.14) (Uplink QPSK Only)
5 (Cell) | Voice / Data (QPSK, 16QAM) 100 % (FDD)
LTEBand | 13 Voice / Data (QPSK, 16QAM) 100 % (FDD)
17 Voice / Data (QPSK, 16QAM) 100 % (FDD)
802.11 b, 802.11 g, 802.11 n (HT20),
2.4 GHz WLAN Data 802.11 ac (VHT20) 99.92 %
802.11 a, 802.11 n (HT20/HT40) o
5 GHz WLAN Data 802.11 ac (VHT20/40/80) 98.76 %
Bluetooth Data 42 LE N/A
F-TP22-03 (Rev.00) 6 /190 HCT CO., LTD
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2.3 LTE information

Item. Description
LTE Band 5 (Cell) 824.7 MHz ~ 848.3 MHz
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)
MH 779.5(232 782(232 784.5(23255
LTE Band 13 5 MHz 9.5(23205) 82(23230) 84.5( )
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)

ltem.

UE Category

Description
LTE Rel. 11, UE Category 10

Modulations Supported in UL

QPSK, 16QAM

Voice / DATA

LTE voice/data requirements

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

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

LTE MPR options

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.

Description of the test equipment,
software, etc.

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

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

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

- FCC KDB Publication 941225 D01 3G SAR Procedures v03r01
- FCC KDB Publication 941225 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)

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
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
Nominal 29.7 29.7 28.2 26.7 24.7 24.7 24.7 23.7 22.7

Mode / Band

GSM/GPRS/EDGE 850

GSM/GPRS/EDGE 1900

sgpp  3GPPHSDPA(dBm) 3GPP HSUPA(dBm)

WCDMA Sub | Sub Sub Sub Sub Sub | Sub Sub | Sub
test1 | test2 test3 test4 testl | test2 | test3 testd Test5

UMTS Band 5|Maximum| 23.7 | 23.7 | 237 | 232 | 232 | 237 | 21.7 | 227 | 21.7 | 237
(850 MHz)

Mode / Band

Nominal | 23.2 | 23.2 | 23.2 | 22.7 | 22.7 | 232 | 21.2 | 222 | 21.2 | 23.2

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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Mode / Band
Channel

Maximum 15.5 17.0 17.5 17.0 15.0

IEE 802.11b
Nominal 14.5 16.0 16.5 16.0 14.0
Maximum 13.0 14.0 15.0 14.0 12.5

IEEE 802.11g
2.4GHzWIF Nominal 12.0 13.0 14.0 13.0 11.5
IEEE 802.11n Maximum 11.5 13.0 14.0 13.0 11.0
(HT20) Nominal 10.5 12.0 13.0 12.0 10.0
IEEE 802.11ac Maximum 11.5 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 13.5 13.0 1.5 11.5
(5 GHz) Nominal 11 11 12 11.5 12.5 12.0 10.5 10.5
IEEE 802.11n Maximum 12 12 13 12 13.0 12,5 1 11
(5 GHz) Nominal 11 11 12 11 12.0 11.5 10 10
IEEE 802.11ac Maximum 12 12 13 12 13.0 12,5 1 11
(5 GHz) 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 11 11.0 9
80MHz Bandwidth 42 58 106 138 155
IEEE 802.11ac Maximum 9.5 1 1 10.5 8.5
(6 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= = ======== | |- - - - - -====F |
I GSM/GPRS/EDGE I I I
I UMTS I I BT/WiFi |
I LTE I I I
———————————————— -l - s e s s e e e e s s sl

Simultaneous transmission paths

This device contains multiple transmitters that may operate simultaneously, and therefore requires a
simultaneous transmission analysis according to FCC KDB 447498 D01v06.

Simultaneous Transmission Scenarios

Applicable Combination 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-2Ais 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

1 Tx antenna output

256 QAM is supported

Band gap channels not supported.

()

2o

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
quency Allowed Power

Bluetooth 2480 16 10 25
Bluetooth LE 2480 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.

Jf(GHZ) " (Max Power of channel mW)

Estimated 1g SAR =

7.5 Min Seperation Distance
Frequency Maximum Separation Distance Estimated 1g SAR
Allowed Power (Body) (Body)
[MHz] | [mW] [mm] [W/kg]
Bluetooth 2480 16 10 0.336
Bluetooth LE 2480 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 D0O1v06.

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) 14 /190 HCT CO,, LTD
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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 s ——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 = oo E*/ p

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

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

F-TP22-03 (Rev.00) 16 /190 HCT CO,, LTD



-~
‘—.'C'- FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1

HCTCO,LLTD

4. DESCRIPTION OF TEST EQUIPMENT
4.1 SAR MEASUREMENT SETUP

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

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and remote
control, is used to drive the robot motors. The PC with Windows XP or Windows 7 is working with SAR
Measurement system DASY4 & DASY5, A/D interface card, monitor, mouse, and keyboard. The Staubli
Robot is connected to the cell controller to allow software manipulation of the robot. A data acquisition
electronic (DAE) circuit performs the signal amplification, signal multiplexing, AD-conversion, offset
measurements, mechanical surface detection, collision detection, etc. is connected to the Electro-optical
coupler (EOC). The EOC performs the conversion from the optical into digital electric signal of the DAE and
transfers data to the PC plug-in card.
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Figure 2. HCT SAR Lab. Test Measurement Set-up

The DAE consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel and
gain-switching multiplexer, a fast 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

<3 GHz >3 GHz
MaximurTl distance from closest measurement point 51 mm 1/, 8 In(2)£0.5 mm
(geometric center of probe sensors) to phantom surface
Maxi b le fi be axis to phantom surf:
aximum probe angle from probe axis to phantom surface 30941 ° 20941

Maximum area scan Spatial resolution: AXarea, AYArea

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

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

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

point on the test device.

Maximum zoom scan Spatial resolution: AxXzoom, Ayzoom

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

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

3-4 GHz: <4 mm
uniform grid: Azzoom(n) <5 mm 4-5 GHz: <3 mm
5-6 GHz: <2 mm
Maximum zoom scan
Spatial resolution AZzoom(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
A zoom >1 :
Zzoom(n>1) b?tween <1.5-Azsoom(n-1)
subsequent Points
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.

'.ﬁnhvmo.ﬂ
* ertrance 1o e canel |

6.2 HEAD POSITION Close-up ol o 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

vertical vertical
center line center line

horizoental
= line
harizontal / ’
line A 3 acoustic
A output
acoustic B bottom of

output

bottom of handnel.
/ handset :

Figure 5. Handset vertical and horizontal reference lines

F-TP22-03 (Rev.00) 20 /190 HCT CO,, LTD



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

HCTCO,LLTD

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 AR
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 D01v06 should be used to test for N \;}

body-Worn accessory SAR compliance, without a headset connected to it. This

enables the test results for such configuration to be compatible with that required for

hotspot mode when the body-Worn accessory test separation distance is greater than

or equal to that required for hotspot mode, when applicable. When the reported SAR .

for a body- Worn accessory, measured without a headset connected to the handset, Figure 6.

. . . . . Sample Body-Worn Diagram
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.

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 x 5cm)
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 D01v06 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 (mW/g) (W/kg) or (mW/g)
SPATIAL PEAK SAR * 160 8.00
(Brain) ' '
SPATIAL AVERAGE SAR **
(Whole Body) 0.08 0.40
SPATIAL PEAK SAR ***
(Hands / Feet / Ankle / Wrist) 4.00 20.00

Table 8.1 Safety Limits for Partial Body Exposure

NOTES:

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

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

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

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

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

8.1 Measured and Reported SAR

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

8.2 3G SAR Test Reduction Procedure

8.2.1 GSM, GPRS AND EDGE

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

8.2.2 SAR Test Reduction

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

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

8.3 Procedures Used to Establish RF Signal for SAR

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

8.4.1 Output Power Verification

Maximum output power is verified on the High, Middle and Low channels according to the general
descriptions in sec. 5.2 of 3GPP TS 34.121, using the appropriate RMC with TPC (transmit power control) set
to all “1s” or applying the required inner loop power control procedures to maintain maximum output power
while HSUPA is active. Results for all applicable physical channel configurations (DPCCH, DPDCHn and
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-Set1 and QPSK for FRC and a 12.2 kbps RMC configured in Test Loop Mode 1 and power control
algorithm 2, according to the highest reported body SAR configuration in 12.2 kbps RMC without HSPA.

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

LTE modes are tested according to FCC KDB 941225 D05v02r05 publication. Establishing connections with
base station simulators ensure a consistent means for testing SAR and are recommended for evaluation SAR
[4]. The R&S CMW500 or Anritsu MT8820C simulators are used for LTE output power measurements and
SAR testing. Closed loop power control was used so the UE transmits with maximum output power during
SAR testing. SAR tests were performed with the same number of RB and RB offsets transmitting on all TTI
frames (maximum TTI).

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

8.5.2 MPR

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

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

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

a. Persec4.2.1, SARis 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-NIl 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

Slot Slot Slot Slot Slot

(dBm) (dBm) (dBm) (dBm) (dBm)
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;i(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
?;)'\3 661 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
GPRS GPRS GPRS GPRS EDGE EDGE
R EiL] 17X 2 TX 37X 47X
Slot Slot Slot Slot

Maximum Tune-up 2417 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.

WCDMAB850

3GPP
Release
Version

3GPP 34.121

UL 4132
DL 4357

Subtest

WCDMA Band 5 [dBm]

UL 4183
DL 4408

UL 4233
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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9.3 LTE

- LTE Band 5 Maximum Conducted Power

MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size O?fget Per 3GPP
20407 20525 20643
824.7 MHz 836.5 MHz | 848.3 MHz | [4B]  [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
M 6 0 22.24 22.57 22.56 0-1 1
1 0 22.63 2253 22.61 0-1 1
1 3 22.66 2255 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

RB

Max. Average Power (dBm)

Allowed MPR

Bandwidth Modulation RB Size Offset Per 3GPP
20415 20525 20635
825.5 MHz 836.5 MHz | 847.5 MHz | [dB]  [dB]

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

5 ks 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
Allowed MPR
. -z Max. Average Power (dBm) Per 3GPP  [dB]
RBSize | (it [dB]
20425 20525 20625 [dB] [dB]
826.5 MHz 836.5 MHz 846.5 MHz
1 0 23.40 23.60 23.58 0
1 12 23.57 23.57 23.61 0
1 24 23.39 23.55 23.47 0
QPSK 12 22.48 22.61 22.63 0-1 1
12 6 22.47 22.60 22.58 0-1 1
12 11 22.47 22.51 22.53 0-1 1
25 0 22.42 22.56 22.63 0-1 1
1 0 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
RB Size RB Per 3GPP
Offset 20525
836.5 MHz [dB] [dB]
1 0 23.45 0
1 24 23.55 0
1 49 23.57 0
QPSK 25 0 22.65 0-1 1
25 12 22.63 0-1 1
25 24 22.53 0-1 1
50 0 22.66 0-1 1
1 0 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
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 13 Maximum Conducted Power

MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size A Per 3GPP
Offset 23230
782 MHz =121 [dB]
1 0 23.66 0 0
1 12 23.67 0 0
1 24 23.66 0 0
QPSK 12 0 22.68 0-1 1
12 6 22.64 0-1 1
12 11 22.63 0-1 1
5 Mz 25 0 22.59 0-1 1
1 22.54 0-1 1
1 12 22.68 0-1 1
1 24 22.67 0-1 1
16QAM 12 0 21.65 0-2 2
12 6 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 RB Size _Per3GPP_
23230

782 MHz [dB] [dB]
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 2258 0-1 1
10 MHz 50 0 22.64 0-1 1
1 0 2252 0-1 1
1 24 2252 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
Per 3GPP
23790
710 MHz [dB] [dB]
1 0 2459 0 0
1 12 2457 0 0
1 24 2454 0 0
QPSK 12 0 23.52 0-1 1
12 6 23.59 0-1 1
12 11 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 11 22.58 0-2 2
25 0 22.52 0-2 2

Max. Average Power (dBm) Allowed MPR
Per 3GPP
23790
710 MHz [dB] [dB]
1 0 24.34 0 0
1 24 24.59 0 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 22.55 0-2 2
25 24 22.58 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 1 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
son.1 2422 3 13.13
.11ac
. 2437 6 13.35
2452 9 13.34
2457 10 12.40
2462 1 10.67
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IEEE 802.11a Average RF Power— 20 MHz Bandwidth

Freq.

IEEE 802.11 (5 GHz)

802.11a

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
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



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

HCTCO,LLTD

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 . Measured Measured Target Target
Date of Tissue Freq. " ) ! L . .
Tests Temp. Type (MHz) Conductivity Dielectric | Conductivity | Dielectric | % devo % deve
(({®) o o (S/m) Constant, € o (S/m) Constant,
705 0.873 42.752 0.891 42174 -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 21.5 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%
250H-5400H
09/19/2016 21.0 5250H-5400 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 21.5
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 Freq. Measur.e('i M.easur?d Targe.t ' jl'arget'
Type (MHz) Conductivity | Dielectric | Conductivity | Dielectric | % devo | % dev €
o (S/m) Constant, € o (S/m) Constant, €
705 0.917 55.699 0.961 55.71 -458% | -0.02%
710 0.923 55.664 0.961 55.69 -3.95% | -0.05%
09/05/2016 toa 508 725 0.938 55.500 0.961 55.629 | -2.39% | -0.23%
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 55200 | 0.72% | 0.50%
850 0.993 55.339 0.988 55.154 | 0.51% | 0.34%
1850 1517 50.960 1.520 53.300 | -0.20% | -4.39%
09/06/2016 19.1 1900B 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 52770 | -1.79% | 2.70%
09/20/2016 215 2450B 2450 1.934 54.046 1.950 52700 | -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%
00/23/3016 . 5202'2;’:’?05 5250 5.288 47.523 5.358 48950 | -1.31% | -2.92%
2370 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-5720B | 5500 5.648 47.322 5.650 48.610 | -0.04% | -2.65%
09/20/2016 215 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%
5725B-5900B | 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 48200 | -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

Freq. Probe Dipole . . 'I"Ae Tnb. _II._iquid 1 ‘gIIFai:f ® Mg?: red Norr1nz‘:\llized Deviation Li:n it
Date (SIN)  (SIN) Liquid P 2l (SPEAG) 19 [%]
[MHz]  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 1o Body 19.6 19.4 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 aanes 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 5061 Body 19.3 19.1 39.7 3.88 38.8 -2.27 +10
2450 | 09/13/2016 | 3967 Head 224 22.0 50.6 5.1 51 +0.79 +10
2450 | 09/20/2016 | 3967 %9 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 1o 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

Tune- Meas. Power

Frequency Mode Up Limit | Power Drift Test Position Scaling
MHz ch. @) | @B (@B Factor
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 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

GSM 1900 Head SAR

Frequenc Tune- Meas. Power Meas. Scalin
e Mode  UpLimit Power | Drift | TestPosition Y saAR Fcactof’
_ MHz @ | @ | @ | 7 wkg |
1.880.0 661 GSM 30.2 30.07 0.16 Left Cheek 1:8.3 0.145 1.030 0.149 3
1.880.0 661 GSM 30.2 30.07 0.00 Left Tilt 1:8.3 0.051 1.030 0.053 -
1.880.0 661 GSM 30.2 30.07 0.13 Right Cheek 1:8.3 0.051 1.030 0.053 -
1.880.0 661 GSM 30.2 30.07 0.15 Right Tilt 1:8.3 0.040 1.030 0.041 -
1 880.0 661 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 -
1.880.0 661 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 -
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UMTS 850 Head SAR

Tune- Meas. Power

Freque!
quency Up Limit | Power Drift Test Position

MHz Ch. (@)  (@B) | (dB)

836.6 4183 RMC 23.7 23.56 -0.18 Left Cheek 1:1 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 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

LTE Band 5 (Cell) Head SAR

Er Band | Tune- | Meas. | Power MPR Meas. Scaled
SN Mode | Width |Up Limit Power | Drift = Test RB RB Duty gapp Scalng gar | Plo

Positi i ff | F [\ [}
MHz | Ch. (MH2) | @Bm) | (@Bm)| (dB) osition (dB) Size offset Cycle (Wikg) actor (Wikg) t No

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

836.5| 20525 | QPSK 10 22.7 | 2265 | 0.10 | Left Cheek 1 25 0 1:1 0.256 1.012 0.259 -

836.5| 20525 | QPSK 10 23.7 |23.57 | 0.05 Left Tilt 0 1 49 1:1 0.149 1.030 0.153 -
836.5| 20525 | QPSK 10 22,7 |22.65| 0.16 Left Tilt 1 25 0 1:1 0.110 1.012 0.111 -
836.5| 20525 | QPSK 10 23.7 | 23.57 | 0.11 |RightCheek| 0 1 49 1:1 0.345 1.030 0.355 6

836.5| 20525 | QPSK 10 22,7 |22.65| 0.18 | Right Cheek 1 25 0 1:1 0.275 1.012 0.278 -

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

836.5| 20525 | QPSK 10 22.7 | 22.65 | -0.01 Right Tilt 1 25 0 1:1 0.137 1.012 0.139 -

ANSI/ IEEE C95.1 - 1992— Safety Limit Head
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LTE Band 13 Head SAR

Band | Tune- | Meas. | Power VPR Meas.

Mode Width [Up Limit Power = Drift Test RB | RB Duty gpr | Scaling
Position Size |offset Cycle Factor

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

Frequency

(Wikg) ‘

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

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

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

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

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

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

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

E Band 17 Head SAR

Band | Tune- Meas. | Power .
Frequency Mode Width |Up L|m|t Power | Drift Test MPR R RB Duty Scaling

Factor
MHz Ch. M

710 | 23790 | QPSK | 10 24.7 | 24.59 | -0.17 | Left Cheek 0 1 24 1:1 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 | 10 247 | 2459 | 0.16 Left Tilt 0 1 24 1:1 0.077 1.026 0.079 -

710 | 23790 | QPSK | 10 23.7 | 23.60 | -0.12 Left Tilt 1 25 12 1:1 0.064 1.023 0.065 -

710 | 23790 | QPSK | 10 24.7 | 2459 | 0.13 | Right Cheek | 0 1 24 1:1 0.143 1.026 0.147 8

710 | 23790 | QPSK | 10 23.7 | 23.60 | 0.06 | Right Cheek | 1 25 12 1:1 0.117 1.023 0.120 -

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

710 | 23790 | QPSK | 10 23.7 | 23.60 | -0.07 Right Tilt 1 25 12 1:1 0.073 1.023 0.075 -

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

F-TP22-03 (Rev.00) 43 /190 HCT CO., LTD



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

HCTCO,LLTD

DTS Head SAR

Frequenc Band| Data | Tune- | Meas. | Power Dut Area Scan| Meas. Scalin Scaling
dUENCY Mode width| Rate |Up Limit Power | Drift |Test Position C“C’; Peak SAR  SAR Faot'of Factor
MHz  Ch. (MHz)|(Mbps)| (dBm) | (dBm) | (dB) | Y (Wkg) | (Wkg) (Duty)
2437 | 6 |80211b| 22 | 1 | 175 | 17.13 | -0.18 | Left Cheek [99.92| 1.25 | 0.835 |1.089 | 1.001 | 0.910 | -
2452 | 9 |80211b| 22 | 1 | 175 | 16.94 | 0.04 | LeftCheek |99.92| 1.34 | 0.889 |1.138 | 1.001 | 1.013 | 9
2437 | 6 |80211b| 22 | 1 | 175 | 17.13 | -0.03 | LeftTit [99.92| 1.06 | 0.627 |1.089 | 1.001 | 0.683 | -
2437 | 6 |80211b| 22 | 1 | 175 | 17.13 | -0.11 |Right Cheek [99.92| 0.654 | 0.450 | 1.089 | 1.001 | 0.491 | -
2437 | 6 |80211b| 22 | 1 | 175 | 17.13 | -0.01 | RightTitt [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 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

NIl Head SAR

Tune- Area

Frequenc Band | Data U Meas.| Power Duty Distance Scan Mea calin Scaling| Scaled Plot
UMY Mode width | Rate | " |Power| Drift | Test Position Peak sAR Y SAR

Limit y SAR Factor No.
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 0 293 | 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 2.49
5260 | 52 |802.11a| 20 |[6Mbps| 13.0 |12.73| -0.10 | Right Cheek | 98.76 0 0.658
5260| 52 |(802.11a| 20 |6Mbps| 13.0 12.73-1 Right Tilt 98.76 0 0.503
5500| 100 |802.11a| 20 |6Mbps| 13.5 |12.55| -0.19 Left Cheek | 98.76 0 1.39
5500| 100 (802.11a| 20 |6Mbps| 13.5 |12.55| 0.12 Left Tilt 98.76 0 1.95
5580| 116 |802.11a| 20 |6Mbps| 13.0 |12.15| 0.05 Left Tilt 98.76 0 1.65
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| 0.17 Right Tilt 98.76 0 0.461
5785 | 157 |802.11a| 20 [6Mbps| 11.5 Left Cheek | 98.76 0 0.616
5785 | 157 |802.11a| 20 [6Mbps| 11.5 Left Tilt 98.76 0 1.05
5785 | 157 |802.11a| 20 [6Mbps| 11.5 Right Cheek | 98.76 0 0.212
5785|157 |802.11a| 20 |6Mbps| 11.5 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
Fi Di Meas. SAR i
requency o il Fener | @i Pngt cI:Dutly istance |Meas. S SFcaItlng SAR
osition cle actor
MHz  Ch. (@B) | (@B) | (dB) | O (mm) | (wikg) | (Wikg)
836.6 | 190 GSM 850 GSM 33.2 | 33.13 | 0.1 Rear 1:8.3 10 0.399 1.016 0.405 13
836.6 | 190 GSM 850 | GPRS 3Tx | 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 | 23.56 | 0.15 Rear 1:1 10 0.440 1.033 0.455 17
ANSVI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

LTE Body-Worn SAR

Frequenc Band Tune- Meas. Power MPR Meas. Scaled
AN ode Width Up Limit Power Drift  Test RB  RB  Duty Scaling
(MHz) (dBm) Position Size offset Cycle
836.5 | 20525 | |Tg5 | 10 | 237 [2357| 0.01 | Rear | © 1 49 | 111 10 0.637 | 1.030 | 0.656 | 18
836.5 | 20525 | QPSK | 10 | 227 | 2265 | -0.04 | Rear | 1 25 | 0 1:1 10 0.505 | 1.012 | 0511 | -
782 | 23230 | TE 13| 10 | 237 [2362| 003 | Rear | © 1 0 1:1 10 0.367 | 1.019 | 0.374 | 19
782 | 23230 | QPSK | 10 | 227 | 2269 | -0.04 | Rear | 1 25 | 12 | 11 10 0.300 | 1.002 | 0.301 | -
710 | 23790 | . Tg 17| 10 | 247 | 2459 | 0.00 | Rear | © 1 24 | 111 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 | 0233 | -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

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



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

HCTCO,LLTD

DTS Body-Worn SAR

Frequenc Band Data | Tune- | Meas. | Power Test Dutv Distance Area Scan | Meas. _Scaling| Scaled Plot
AUENY Mode width Rate | Up Limit| Power| Drift _ oo U Peak SAR SAR Factor| SAR | °
Position Cycle Factor
MHz  Ch. (MHz) (Mbps)| (dBm) | (@Bm)| (dB) | (mm) | (Wikg) | (Wikg) (Duty) | (Wikg)

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

ANSV/ IEEE C95.1 - 1992— Safety Limit Body

Spatial Peak 1.6 W/kg

Uncontrolled Exposure/ General Population Averaged over 1 gram

NIl Body-Worn SAR

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

Frequenc Test Duty Distance
UeNY Mode width | Rate |Up LimitPower| Drift | oor U Peak SAR SAR Cat Factor  SAR
r

| MHz  Ch. (MHz) (Mops)| @Bm) |@Bm)| (@8) | o5 @ nm) | wikg) wWkg) 27 (Duty)  (whg)
12

5260 | 52 |802.11a| 20 |(6Mbps| 13.0 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
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
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11.3 Hotspot SAR Measurement Results
GSM 850 Hotspot SAR

Frequenc e Test Dut Distance e Scali
. y Mode Up Limit | Power Drift P ets c . Iy Fcatlng
osition cle actor
MHz _ Ch. (@) (@) | (dB) | . (mm) (W) |
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 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

GSM 1900 Hotspot SAR

Frequenc e Test Dut Distance eas: Scali
Sy Mode  Uplimit| Power — Drift | | e_tsf . . Iy Fcat'”g
osition cle actor
MHz Ch. @) | @) | (@) | 4 (mm) 9
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 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

UMTS 850 Hotspot SAR

Tune- Meas. Power Meas.

F ]l i
(SAEEIEY Mode  Uplimit Power & Drift Pc-)r:ts':)n CD”tly stance gaR ica'lng
iti cle actor
MHz Ch. @) | @B | @B ! (mm)  (Whkg)
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 1:1 10 0.487 1.033 0.503 25
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LTE Band 5 Hotspot SAR

Band @ Tune- | Meas. | Power
Mode Width UpLimit Power | Drift | Test

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

Frequency

s.

Scaling
‘ Factor

Mea
SA
(mm) ‘ (W/kg)

MPR RB RB Duty Distance

(dB) Size offset | Cycle

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

836.5 | 20525 |QPSK| 10 22.7 | 22.65 | -0.04 Rear 1 25 0 1:1 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 1:1 10 0.306 | 1.012 | 0.310 | -

836.5 | 20525 |QPSK| 10 23.7 | 23.57 | -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 1:1 10 0.153 | 1.012 | 0.155 | -

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

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

836.5 | 20525 |QPSK| 10 23.7 | 28.57 | -0.02 | Bottom 0 1 49 1:1 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 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram

LTE Band 13 Hotspot SAR

Frequenc Band | Tune- | Meas. | Power MPR Distance Meas. Scaled
ey e Width |Up Limit Power | Drift | Test RB | RB Duty SAR | Scaling gaR |Plot

Factor No.
(W/kg)

‘Position (dB) Size | offset Cycle

MHz  Ch. (MHz) (dBm)‘ (dBm) ‘ (dB) (mm) ‘ (W/kg

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

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

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

782 23230 |QPSK| 10 23.7 | 23.62 | -0.01 Left 0 1 0 1:1 10 0.324 | 1.019 | 0.330 | -

782 23230 |QPSK| 10 22.7 | 22.69 0.01 Left 1 25 12 1:1 10 0.255 | 1.002 | 0.256 | -

782 23230 |QPSK| 10 23.7 | 23.62 | -0.04 Right 0 1 0 1:1 10 0.460 | 1.019 | 0.469 | 26

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

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

782 23230 |QPSK| 10 22.7 | 22.69 | -0.02 | Bottom 1 25 12 1:1 10 0.184 | 1.002 | 0.184 | -

ANSI/ IEEE C95.1 - 1992— Safety Limit Body
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LTE Band 17 Hotspot SAR

Band | Tune- | Meas. | Power
width |Up Limit Power| Drift | Test

MHz  Ch. (MHz) ‘ CER ‘ (dBm)‘ (dB) ‘Posmon

Frequency MPR | pg RB  Duty Distance

SAR. Scaling
Factor

Size offset Cycle

(dB) (mm) ‘ (W/kg) ‘

710 | 23790 | QPSK 10 24.7 |24.59 | 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 -

710 | 23790 | QPSK 10 24.7 |24.59 | 0.08 Front 0 1 24 1:1 10 0.252 | 1.026 | 0.259 -

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

710 | 23790 | QPSK 10 24.7 |24.59 | -0.03 Left 0 1 24 1:1 10 0.168 | 1.026 | 0.172 -

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

710 | 23790 | QPSK 10 24.7 |24.59 | -0.01 Right 0 1 24 1:1 10 0.208 | 1.026 | 0.213 -

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

710 | 23790 | QPSK 10 247 | 2459 | 0.07 | Bottom 0 1 24 1:1 10 0.148 | 1.026 | 0.152 -

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

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

DTS Hotspot SAR

Frequenc Band | Data | Tune- | Meas. | Power Test Duty Distance Area Scan | Meas. Scalin
UeNY Mode  width | Rate |Up Limit Power Drift - y Peak SAR| SAR o?

MHz Ch. (MHz) (Mbps) (dBm) | (dBm)| (@B) ' ooon O ) wWkg) |wikg) 2
. 10

2437 802.11b | 22 1 175 [17.13 Rear |[99.92

[

2437 | 6 |802.11b| 22 1 175 [17.13 10
2437 | 6 |802.11b| 22 1 175 [17.13 10
2437 | 6 |802.11b| 22 1 175 [17.13 10

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

Body
1.6 W/kg
Averaged over 1 gram
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5GHz WLAN Hotspot SAR

Frequenc Band | Data | Tune- | Meas. | Power Duty Distance Area Scan Meas. Scalin Scaling Scaled Plot
dUENY " Mode  width | Rate | Up Limit| Power | Drift o Peak SAR SAR S Factor SAR
Cycle Factor No.
MHz Ch. | (MHz) |(Mbps)| (dBm) | (dBm)| (0B) (

5180 | 36 |802.11a| 20 |6Mbps| 12.0 | 11.92

5180 | 36 |802.11a| 20 |6Mbps| 12.0 | 11.92

(mm) | (Wkg) (Wikg) Duty) (W/kg)
| |
| |

5180 | 36 |802.11a| 20 |6Mbps| 12.0 | 11.92

5180 | 36 |802.11a| 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/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg
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 D0O1v06.

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 DO01v03r01: 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 D01v06, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is < 0.8 W/kg then testing at the other
channels is not required for such test configuration(s). When the maximum output power variation
across the required test channels is 1/2 dB, instead of the middle channel, the highest output power
channel must be used.

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

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

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

2. UMTS mode in Body SAR was tested under RMC 12.2 kbps with HSPA inactive per FCC KDB
941225 D01v03r01. 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 D01v06, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is < 0.8 W/kg then testing at the other
channels is not required for such test configuration(s). When the maximum output power variation
across the channel highest output power channel was used.

LTE Notes:

1. LTE Considerations: LTE test configurations are determined according to SAR Evaluation
Consideration for LTE Devices in FCC KDB 941225 D05v02r05.
2. According to FCC KDB 941225 D05v02r05.
When the reported SAR is < 0.8 W/kg, testing of the 100%RB allocation and required test channels
is not required. Otherwise, SAR is required for the remaining required test channels using the 1RB,
50%RB and 100%RB allocation with highest output power for that channel.
Only one channel, and as reported SAR values for 1RB allocation and 50%RB allocation were less
than 1.45W/Kg only the highest power RB offset for each allocation was required.
3. MPR is permanently implemented for this device by the manufacturer. The specific manufacturer
target MPR is indicated alongside the SAR results. MPR is enabled for this device, according to
target MPR is indicated alongside the SAR results.
A-MPR was disabled for all SAR tests by setting NS=01 on the base station simulator.
SAR test reduction is applied using the following criteria:
Start with the largest channel bandwidth and measure SAR for QPSK with 1 RB, and 50% RB
allocation, using the RB offset and required test channel combination with the highest maximum
output power among RB offsets at the upper edge, middle and lower edge of each required test
channel. When the reported SAR is >0.8 W/kg, testing for other Channels is performed at the highest
output power level for 1RB, and 50% RB configuration for that channel. Testing for 100% RB
configuration is performed at the highest output power level for 100% RB configuration across the
Low, Mid and High Channel when the highest reported SAR for 1 RB and 50% RB are >0.8 W/kg,
Testing for the remaining required channels is not needed because the reported SAR for 100% RB
Allocation <1.45 W/kg. Testing for 16-QAM modulation is not required because the reported SAR for
QPSK is <1.45 W/kg and its output power is not more than 0.5 dB higher than that a QPSK. Testing
for the other channel bandwidths is not required because the reported SAR for the highest channel
bandwidth is <1.45 W/kg and its output power is not more than 0.5 dB higher than that of the highest
channel bandwidth.

ok
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WLAN Notes:

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

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

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

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

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

12.1 Simultaneous Transmission Summation for Head

Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

Exposure . WWAN SAR 2.4 GHz WLAN SAR > 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

Exposure WWAN SAR 5 GHz WLAN SAR > 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
Hoad 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 \ Band WWAN SAR 2.4 GHz WLAN SAR s 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
GPRS 1900 0.327 0.172 0.499
Body-worn 10
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 \ Band 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-wom ‘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 Sand WWAN SAR Bluetooth SAR > 1-g SAR
condition (mm) (W/kg) (W/kg) (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

B Distance Band . WWANSAR 24GHzWLANSAR 3 1-g SAR
condition (mm) C Wkg)  (Wikg) (Wkg)
GSM 850 0.545 0.172 0.717
GSM 1900 0.327 0.172 0.499
Hotspot 10 UMTS 850 0.503 0.172 0.675
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

Exposure Distance | WWANSAR  5GHzWLANSAR 3 1-gSAR
condition (W/kg) (W/kg) (W/kg)
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 D01v06 and IEEE 1528-2013.
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13. SAR Measurement Variability and Uncertainty

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

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

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

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

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

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

Original  Repeated | Largest to

Frequency

Modulation Battery  Configuration SAR SAR Smallest
MHz Channel (W/kg) (W/kg)  SAR Ratio
2452 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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15. SAR TEST EQUIPMENT
Manufacturer Type / Model

Calib. Date | Calib.Interval| 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 FO1/5L76A1/ 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 ControllerCS7MB FO1/5K08A1/ C/ 01 | N/A N/A N/A
Staubli Robot ControllerCS7MB FO01/ 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 V¥éi?:fg?\AF\;\7§(|)% Communication| 4, 1aqq 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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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; o = 0.92 S/m; & = 41.171; p = 1000 kg/m3
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 V/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; o = 0.92 S/m; & = 41.171; p = 1000 kg/m3
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/WCDMAV/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 VV/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/WCDMAV/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; o = 0.92 S/m; & = 41.171; p = 1000 kg/m3
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);

WCDMAB850 Right touch 4183ch/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.374 W/kg

WCDMAS850 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 0, LTE Band 5; Frequency: 836.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.5 MHz; o = 0.92 S/m; & = 41.173; p = 1000 kg/m3
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 49offset 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 V/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 0, 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/m3
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 0offset 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 0offset 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/m3
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/WCDMAV/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/m3
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/WCDMAV/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 210 C
Ambient Temperature: 213 C
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 C
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
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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 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/m3
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/WCDMAV/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 211 C
Ambient Temperature: 213 C
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; 6 = 0.979 S/m; & = 55.459; 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);

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/WCDMAV/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 211 C
Ambient Temperature: 213 C
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; 6 = 0.979 S/m; & = 55.459; 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);

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/WCDMAV/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/WCDMAV/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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HCT CO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMAV/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 211 T
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; 6 = 0.979 S/m; & = 55.459; 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);

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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HCT CO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMAV/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 211 T
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/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);

LTE5 Body Rear 10MHz 1RB 49offset/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.609 W/kg

LTE5 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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HCT CO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMAV/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 0, 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?3
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/WCDMAV/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 0, LTE ; Frequency: 710 MHz;Duty Cycle: 1:1
Medium parameters used: f = 710 MHz; o = 0.923 S/m; & = 55.664; 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);

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 24offset/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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HCT CO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMAV/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 215 C
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/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);

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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HCT CO,LTD

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 20.7 C

Ambient Temperature: 209 C

Test Date: 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/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);

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 C
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

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB =0.0992 W/kg = -10.03 dBW/kg
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HCT CO,LTD

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 20.7 C

Ambient Temperature: 209 C

Test Date: 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; 0 = 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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HCT CO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMAV/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 211 C
Ambient Temperature: 213 C
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; 6 = 0.979 S/m; & = 55.459; 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);

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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HCT CO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMAV/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 0, 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?3
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/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);

802.11a Body Top side 6Mbps 36¢ch/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

-h0.00

0 dB = 0.340 W/kg = —4.68 dBW/kg
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HCTCO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 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; 0 = 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

-h0.00

0 dB = 0.208 W/kg = —6.83 dBW/kg
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HCT CO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMAV/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/m3
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

-20.00

-30.00

-40.00
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0dB=1.12 W/kg = 0.48 dBW/kg
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HCT CO,LTD
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMAV/LTE Phone with WLAN, Bluetooth and NFC
Liquid Temperature: 210 C
Ambient Temperature: 213 C
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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HCTCO,LTD

Attachment 2. — Dipole Verification Plots
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HCTCO,LLTD

B Verification Data (750 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.5 °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; &r = 42.225; p = 1000 kg/m?
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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HCTCO,LLTD

B Verification Data (750 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 194 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 = 0.959 S/m; & = 55.221; 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);

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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HCTCO,LLTD

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
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HCTCO,LLTD

B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 211 T
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; &r = 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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HCTCO,LLTD

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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HCTCO,LLTD

B Verification Data (1900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 191 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 = 1.567 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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HCTCO,LLTD

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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HCTCO,LLTD

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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HCTCO,LLTD

B Verification Data (5.25 GHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 210 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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HCTCO,LLTD

B Verification Data (5.25 GHz Body)

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

Test Date: 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=12.9W/kg = 11.11 dBW/kg
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HCTCO,LLTD

B Verification Data (5.6 GHz Head)

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

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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HCTCO,LLTD

Bl Verification Data (5.6 GHz Body)

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

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

0dB=15.7 W/kg = 11.96 dBW/kg
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HCTCO,LLTD

B Verification Data (5.75 GHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 210 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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HCTCO,LLTD

B Verification Data (5.75 GHz Body)

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

Test Date: 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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HCTCO,LTD

Attachment 3. — Probe Calibration Data
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Multiiaterad Agreement for tha recognition of callbration certificates

This caiitration cartficate documects the
The massLremants and the uncartamties with confidance probatdity am given oo the folling pages und are paet ol the cenlicste.

HCT COLLTD
Calibration Laboratory of L,
Schmid & Partner % - o st ororis
Engineering AG g Senvizio svizzero & aratura
Zeughausstrasse 43, 5004 Zurich, Switzedand g@v* N/ Swiss Calibration Sarvice

Accraditation No.: SCS 0108

Cuitvabion Equipment used (MATE cribical for calibration)

bifty ta

| standards. which regkize the phystal unigs of sn

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

This calibeation cerfificales shal nol be reproduced axcept 0 full without witten aporovad of the laboratary.

Primary Star [ Cal Date {Cortficate No Scheduled Cait

Power meter E44108 GB12G3874 01-Agr-16 (No. 21702128) Mar- 18

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

Rk 3B A SN: S5064 (30) 01-Apr-16 (No. 217.02129) Mar-16

R 20 dB An SN SE2TT (20x) 01-Apr-15 (No. 217-02132) Mar-16

Rt 30 ¢B Atteruatoe SN 56129 {30b) 01-Apr-15 [No. 217402133) Mar-16

Rk Probe ES30V2 SN 3013 30-Dec-14 {No, ES3-3013_Dec14) Dec-15

DAE4 SN 860 14-Jan-15 {No. DAE4-960_Jan15} Jan-16

Secondary Standards D Chack Date (in houss) S Check

RF go HP BBasC US3042001700 £-Aug-98 {in house checx Apr-13) In house chack Apr-16

Netwoek Anahyzor HP 87S3E | US37380665 180101 (i howsa check Oct-15) In house chacx: O-15
Function

Caibrated by Aormoe

Approved by

kssunit: Decembes 18, 2016

Certificate No: EX3-3867_Dects

Page fof 11
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FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1
HCTCO,LTD
Calibration Laboratory of P N
Schmid & Partner N O
Engineering AG e = Servizio svizzero i taralurs
Zeughausstrasse 43, 8004 Zurich, Switzerfand ’,,v’ﬁ\ ¥ S Swiss Calibration Servics
Accredited by the Swiss Accredtation Senvics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatorias to the EA
Multiiateral Agro for the gnition of calibeation certificates

Glossary:

TSL tissue simulating fiquid

NORMx,y.z sensitivity in free space

ConvF sansitivity in TSL / NORMx,y.z

DCcP dicde compression paint

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

ABCD modulation dependent lnearization parameters

Polarization ¢ ¢ rotation around probe axis

Potarization 8 # rotation around an axis that Is in the plane normal to probe axis (at measurement centsr,
I.e,, % =0 is normal to probe axis

Conneaator Angle information used in DASY system 1o align probe sensor X 1o (he 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 1o 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 6 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

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

NORM{f)x.y,z = NORMzx.y,.z * frequency_response (see Frequency Response Chart). This linearizalion i
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 lineanzation parameters assessed based on the data of power sweep with CW
signal (no uncertainty required), DCP does not depend on frequency nor media.

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

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

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for { > 800 MHz. The same selups are used for assessment of the parameters applied for
boundary compensation {alpha, dapth) of which typical unceriainty values are given. These paramelers ara
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 corespands to that given for ConvF. A frequency dependent
ConvF 15 used In DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz

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

Sensor Offset: The sansor 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 gained by detarmining the NORMx {no
uncertainty required)

Cartificate No! EX3-3087_Dect5 Page 2 of 11
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HCTCO,LLTD

EX30V4 - 5N:396T December 16, 2015

Probe EX3DV4

SN:3967

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

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)

Certificate No: EX3-3967_Dec15 Page 3 of 11
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wCT FCC ID: ZNFKTH

Report No: HCT-A-1609-F004-1
HCTCO,LLTD

EX3DV4— SN:3067 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)*)* 01.54 0.38 0.48 £101%
DCP (mV)" 101.3 g7.8 101.0
Modulation Calibration Parameters
uiD Communication System Name A B8 c ) VR Ung™
- 48 | dBVuv | | dB | mV (k=2)
0 cwW X | 00 0.0 10 | 000 | 450 | 335%
Y | 00 0.0 1.0 143.7
zZ. 00 0.0 1.0 138.2
Thtlaure'rorted uncertainty of measurement is stated as the standard uncertainty of measurement
multiplie

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

* The uncartainties of Norm X.¥,2 do not atfect the E'-feki uncertarty inside TSL (ssa Pages 5 and §)
¥ Numerica 3 parameter not

Y eq
¥ Uncertainty is dutermined using the max. deviation from lnear respanse applying rectangular distnbution and 16 expressed for the squam of the
fiedd varhue

Cenificate No: EX3.3967_Dec15 Page & of 11
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wCT 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) | (k®2)
750 41.9 0.89 10.27 10.27 10.27 0.21 139 | +£120%
835 415 0.80 8.87 9.87 9.87 0.20 1.38 +120%

900 415 0.87 ‘ 9.70 9,70 370 0.25 115 | £120% i
1450 40.5 1.20 B.1S 8.19 B8.19 0.29 092 | +120%
1750 401 1.37 8.39 8.39 8.39 0.25 088 | £120%
1900 40.0 1.40 8.11 8.11 8.11 0.39 080 | £120%
1950 40.0 1.40 7.90 7.90 7.90 0.38 0.86 £120%
2300 395 1.67 7.73 7.73 7.73 l 0.37 0.84 £12.0%
2450 392 1.80 742 | 742 | 742 | 040 | o080 | 1120%
2600 39.0 1.96 717 7.47 7.17 0.41 083 | £120%
3500 378 291 768 | 768 7.69 0.94 0.63 $131%
5200 36.0 4,66 537 5.37 5.37 0.35 1.80 131 %
5300 359 476 5.04 5.04 5.04 0.40 1.80 | #131%
5500 356 496 4,87 4.87 487 045 1.80 | +131%
5600 355 5.07 4,85 4.65 4.65 0.50 1.80 | £131%
5800 35.3 527 4.69 4.69 459 0.50 180 | £131%

€ Froguancy validity above 300 MMz of & 100 MHz unly spobes Sor DASY w& 4 and higner (sea Page 2), else Il is restncted 1o + 50 MMz, The
uncortanty is the RSS of the CanvF uncertainty i calibration freguency and the unceriainty for the indcated frequency band. Frequency validity
below 300 MHz is & 10, 25, 40, 50 and 70 MHz for Com assessmants 8¢ 30 64, 128, 150 and 220 MHz respectively, Above 5 GHe Trequercy
val-dly can be extended 10 £ 110 MHz

" Al froquencias below 3 GHz, the valdty of tissue parameters (o and o) can be relaxed 1o + 10% & lgud foemasa =
measured SAR values. Af frequences above 3 GHz, the valaity of issus poramelers (< and o) s resincted 1o 2 5%, Theumsnantyilmﬂssd
Iha ConvF uncartanty for Ingicated target tssue parameters.

% Alpha/Depth are detarmined during calibration. SPEAG warrants that the remaining deviation due (o (he boundary ffect aftar compensaton is
pways ks than + 1% for frequencies below 3 GHz and befow + 2% for frequencas batween 3-6 GHZ at any distance larger than half the probe tip
dameter from the boandary

Cenificate No. EX3-3967_Dec15 Page Sof 11
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wCT FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1

HCTCO,LTD

EX30V4- SN:3067 December 182015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth * Une

Ct(MHZ) | Permittivity© (Sim)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 9.92 9.92 0.92 022 1.41 +£120%
835 55.2 0.97 9.76 3.76 9.76 0.24 128 | $120%
1750 534 149 8,04 B.04 8.04 0.40 0.85 +12.0 %
1800 53.3 152 7.95 7.95 7.95 0.35 092 | 2120%
2450 52.7 1.95 7.31 7.31 7.31 0.40 086 | +120%
2600 525 2,16 7.19 7.19 7.19 026 105 | +120%
3500 513 an 6,56 6.86 6.86 0.36 1.4 | £131%
5200 49.0 530 4.32 4.32 432 0.55 190 | +13.1%
5300 489 542 4.23 4.23 423 0.55 190 | £131%
5500 488 585 3.80 3.80 3.80 0.80 180 | +13.1%
5600 | 485 577 370 | 370 | 370 | o060 | 190 | :134%
5800 482 6.00 382 3.82 3.82 0.60 ‘ 180 | £13.1%

© Fraquancy valkiy above 300 MHz of 100 Mi<z only appies for OASY w4 £ and higher {see Page 2). alse It is esticied fo & 50 MKz The
uncerainty 5 the RSS of the ConvF uncerainty at caltration fraguancy and the uncertainty for the indicated fraguency band. Frecuency validiy
below 300 Mz is £ 10, 25, 40, 50 and 70 MMz for ConvF assesaments at 30, 64, 128, 150 and 220 MHz respechively. Abave 5 GHz frequency
vakdity can be exiended 1o = 110 MHz

" At trequencies bolow 3 GHz. the valdity of tissue parameters (¢ and &) can be nelaxed 10 £ 10% if liguit comp formuda is anphed to
measured SAR values Al freguencies sbove 3 GHz, the validity of tasue parametars (s and o) is reaiziad 10 £ 5%, The uncertainty is the RSS of
1he ConvF uncertainty for indicatad targel ssus parameters

% Alpha'Degth are detenmned dunng SPEAG that tha ramaning ceviation cue to the y effect after cor
Atways ioss than 2 1% for fequencies below 3 GHz and below + 2% for frequencies betwesn 3-6 GHz at any distancs larger than mllmmm
diamefer from the boundary,

Centificate No: EX3-3967_Dec15 Page 6of 11
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FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1
HCTCO,LTD
EX3DV4- SN:3967 December 18, 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)
Certificate No: EX3-3967_Deat5 Pape 7 of 11
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HCTCO,LLTD

EX3DV4- SN.2867 December 16, 2015

Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
Caontificate No: EX3-3967_Dec15 Page 8 of 11
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HCT FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1

HCTCO,LLTD

EX30V4- SN-3867 December 16, 2015

Dynamic Range f(SAR}eaq)
(TEM cell , foya= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0,6% (k=2)
Cendlicate Na: EX3-3067_Deal5 Page 9of 11
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HCTCO,LTD

FCC ID: ZNFKTH

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

EX3DVa- SN.3867

Conversion Factor Assessment

December 16, 2015

=835 MMz WGLS R9 (H_convF) f= 1900 MHz WGLS R22 (H_convF)

g § !j "'\
2— 20/ ~
i
I
I L
aol-; ;h . w e “© . w B t a"—-- ;L“v-a = 20 : H* ‘;)M-—;;- “
P 2 jvmi
= 3 i i)
Deviation from Isotropy in Liquid
Error (¢, 9), f=900 MHz
10 08 08 04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Certificate No: EX3-3067_Dec1b Page 10 of 11
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HCTCO,LTD

EX3IDVA- SN:3967 Decaember 16, 2015

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

Other Probe Parameters

Sensor Arrangement Trianguilar |
"Connector Angla (7) a 206
Mechanical Surface Detection Mode | enabled |
Optical Surface Detection Mode disabled
“Probe Overall Length 337 mm
Probe Body Diameter T 1w0mm |
| Tlp Léngth "G mm |
Tip Diameter 25mm
Probe T 1o Sensor X Calibration Paint 1mm
Probe Tip 10 Sensor Y Calibration Paint 1 mm
Probe Tip to Sensar Z Cailbration Point 1 mm
Recommended Measurement Distance from Surface 14 mm
Cartificate No: EX3-3967_Dac15 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,

8004 Zurich, Switzectand

Accredned by the Seiss Acorediation Serace (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilatora! Agreement tor the recognition of calibration certificates

This calibration cenificate d

the ity to

stancards, which reaixe the physi

Calibration Equpment used (MATE critical for calbration|

A

&
77N A\t

i
5)

Schweizerischer Kalibrierdienst
Sacvice suisss détrlonnage
Servizio svizzero di taratura
Swiss Calitration Service

Accreditation No.: SCS 0108

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 temperitum (22 + 3)°C and humidey < 70%

| ursts of ts {SH),

Primary Standards [L4] Cal Date (Catificats No | Schaduled Caibration
Power mefer E44188 GB41293874 01-Apr-15 (No. 217-02128) Mar-16
Power sensar £34124 MY 41498087 01-Apr-15 (No. 217-42128) Mar16
Reforence 3 dB Attenuator SN: S506¢ (32) 01-Apr-15 {No. 217-02129) Mar-16
| Re 20 dB Attanuator SN: S5277 (20} O1-Apr-15 (No. 217-02137) Mar-16
Ref 30 ¢B Ateruatior SN §5129 (30b) 01-Apr-15 (No. 217-02133) Mar16
Reh Probe ES30N2 SN- 313 31-Dec-15 (No. ES3-3013_Dec15) Oec-16
QAEL SN- 860 23-Dec-15 (No. DAE4-660_Dect5) Dec- 16
S dary Standard: D Chack Date (in house) S Check
_RF generator HP BS4BC US3842U01700 4-Aug-99 {in house chack Apr-13) In housie check: Apr-18
Network Analyzer HP 8753 LES37390585 16-0ct-01 (in house check Oct-1 In hause chock: Oct- 18
Function
Approvad by

This calibration ceetificate snall not be reproduced axcept in Al withaut witten approval of the laborstary

Cartificate No: ET3-1609_Mar1é
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HCTCO,LTD

Calibration Laboratory of S, Schwetzorischer Kallb

Schmid & Partner e S :Sanfce sues itonnnge
Engineering AG %@ Sarvizio svizzero di taratura

Zeughsusstrasse €3, 3004 Zurich, Switzertand "-4'@.\? S swiss Caiibration Service

Accrediled by Ihe Swiss Accradilston 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 sensilivity in TSL / NORMx.y,2

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),

e, 8 =0 is normal to probe axis
Connector Angle information used in DASY system 1o align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b}
c)

d)
Metho

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

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 1o 3 GHz)", February 2005

IEC 62208-2, "Procedure 1o determing 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 Measurement Requirements for 100 MHz to 6 GHz"

ds Applied and Interpretation of Parameters:

NORMy,y,z: Assessed for E-fieid polarization 8 = 0 (f < 900 MHz in TEM-cell; { > 1800 MHz: R22 waveguide).
NORMzX,y.z are only intermediate values, i.e., the uncertainties of NORMx.y,z does not affect the E~feld
uncertainty inside TSL (see below ConvF).

NORM{fx.y.z = NORMx.y,z * frequency_response (see Frequency Response Chart). This lineanzation is
implamented 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 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

Axy,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 sweep 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 Effect Parameters: Assessed In flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and Inside waveguide using analytical field distributions based on power
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 10 improve probe accuracy closs to the boundary. The sensitivity in TSL corresponds
to NORMx.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used In DASY version 4.4 and higher which alows extending the validity from £ 50 MHz to + 100
MHz

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

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

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

Cealficate No: ET3-1604_Marig Page 2 of 11
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ETaDVE - SN 1609 March 48, 2016

Probe ET3DVG6

SN:1609

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

Calibrated for DASY/EASY Systems

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

ET3DVE- 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 1015
Modulation Calibration Parameters
uio c ication Sy Name | A B c D VR Unc™
| d8 dByuV dB mv (%=2)

i} 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%.

* The Lewertainties of Noem X.Y,Z do not sffect the E*-fiakd uncanainty inside TS (see Pages S and 6)
¥ Numprical insanzation paramete uncenainty not required

£ Uncanainty ks determinad using the max. day y from linear respe applying rectangutar dstribution and s expressed for the square of the
fedd vahie
Cerfificate No: ET3-1609_Mar16 Pagedof 11
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HCTCO,LTD

ETIDVE- SN:1609 March 18, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

Rolative Conductivity | Depth ™ Unc

T(MHz)® | Pormittivity" {8im)" ConvF X | ConvFY | ConwFZ | Alpha® | (mm) (%k=2)
750 419 0.89 6.81 6.81 6.81 0.42 232 | =120%
835 415 0.90 6.48 6.48 6.48 0.45 222 | $120%
900 415 0.67 633 | 633 | 633 | 034 | 261 | s120%
1450 405 1,20 561 | 561 5.61 0.53 234 | 2120%
1750 40.1 1.37 5.40 540 540 0.68 225 | 2120%
1900 40.0 1.40 5.20 5.20 5.20 079 | 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%

“ Frequency valdity atove 300 MMz of £ 100 MMz anly appies for DASY vd 4 and higher {see Pags 2), else || s restricted 1o = 50 MHz. The
uncertamty i the RSS of the ConvF uncertainty at calibration frequancy and the unceriginty for the indicated frequancy bana Fraguancy valldity
below 300 MMz is + 10, 25, 40, 50 and 70 MHz for Comd assessmants ot 30, 64, 128, 150 and 220 MH2 respectively, Above 5 GHz frequancy
valdity can ba extended 1o = 110 MHZ

At fraquencies below 3 GHz, the valdity of issue parametars (c and o) an be relaxad 10 * 10% # fouid compenaation formuia & appied 1o
measurad SAR values. Al Wequencies above 3 GHz. the validity of 15508 parmmatess (= and ) Is restncied fo 4 8%, The unceranty & the RSS of
1hs ConvF uncananty for ndicated target 15508 paramatom,

% alpha/Dapth are detarmined durng calibration. SPEAG warrants that the remaining deviation due to the boundary effect sfler COMPENsEnON I
always kess than + 1% far frequencies below 3 Gz and below £ 2% for frequencies between 3-8 GHz al any distance tngar than hall the probe tip
diamater from the boundary
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ETIDOV6- SN1609 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" (8tm)" ConvEX | ConvFY | ComvFZ | Alpha® | (mm) |  (ks2)
750 55.5 0.96 6.25 6.25 6.25 0.31 275 £12.0%
835 562 0.97 8.16 6.16 6.18 0.32 273 £120%
1750 53.4 1.49 488 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 valldity above 300 MHz of + 100 MHz onty applies for DASY va.4 and higher (sea Page 2), else & & restricted 1o + 50 MHz. The
uncantainty is the RSS of the ConvF uncestanty at calibraticn frequency and the uncertanty for the ndicated froquency band. Freguency vabidty
beiow 500 MHz is = 10, 25, 40, 50 and 70 MKz for ConvF assessmuents a1 30, 64, 128 150 and 220 Mz respactively. Above § GHz fraguency
validity can be extanded 1o + 110 MH2

" At trequencies bolow 3 GHz, the valkiy of tissue parameters {« and o) can be relaxad to + 10% I lquid compersation farmula ts appled 1o
meessured SAR values. Al fraquencies above 3 GHz, the valaily of lissue pavemeters (x and o) & restrictad (o & 5% Ths uncartainty s the RSS of
the CanyF uncertanty for indicated target lissue paramabers.

7 AlphaDapth are determined during cafibration. SPEAG warrants that the remaining deviation due 50 the boundary offact aftor compensaiion is
always loss than # 1% for frequoncies below 3 GHz and below & 2% for frequancies between 3.6 GHz at any distance larger than holf the probe tip
dameter fom the boundary
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FCC ID: ZNFKTH

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

ETIDVE- SN:1603

Frequency response (normalized)

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

March 18, 2016

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

March 18, 2016

ET3DVE-~ SN:1609

Error [dB]

Cerlificate No: ET3-1609_Mar1é

Receiving Pattern (¢), 3 = 0°

=600 MHz,TEM f=1800 MHz,R22
X 7 3 r(,i ; \. ?

. = UPIPPCPRERS L o = = S S SRR S B S S S

Rol [

LN Y w“_'f!u_ 2500 Wiz

00 Wz anl M-

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:1609

Input Signal [uV]

Cenificate No! ET3-1609_Mar16

Dynamic Range f(SAR}caq)
(TEM cell , fova= 1900 MH2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f= 835 MHz, WGLS RS9 (H_convF}

LR
LK 2]
eyt rEsswm

= 1900 MHz, WGLS R22 (H_convf)
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Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz

40 08 06 -04 02 00 02 04 DB 08 10
Uncertainty of Spherical Isotropy Assessment; £ 2.6% (k=2)
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ET3DVG- SN:1609 March 18, 2018

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

Other Probe Parametars

[ Sensor Arangement Triangular |
Conneclor Angle (*) o T4
Mechanical Surface Detection Mode enabled |

| Opfical Surface Detection Mode disabled |

| Probe Overall Length T 337 mm |

| Probe Body Diameter 10 mm
Tip Length 10 mm |
Tip Diameter 6.8 mm
Probe Tip to Sensor X Calibeation Point 2.7 mm
Probe Tip o Sensor Y Calibration Point T 27mm |
Probe Tip o Sensor Z Calibration Point = i 2.7 mm
Recommended Measuremant Distance from Surface 4 mm

Certfficate No: ET3-1609_Mar16 Page 11 of 11
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FCC ID: ZNFKTH

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

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 5004 Zurich, Switzartand

Accredited by the Swiss Accredilation Service (SAS)
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&nk sscher Kalibriords

S

c Service sulsse d'dtalonnage

S Servizio svizzero di tarstura
Swiss Calibration Service

Accroditation No.: SCS 0108

Tha Swiss Accreditation Service is one of the signatories to tha EA
Multilateral Agreament for the recognition of calibration certificates.

Caloration procodure(s]

Cafibeation dase:

Centificate No: EX3-7370_Aug16

Calmtion Equipment used (METE crilical for cakbvagon)

This calvation certficate documents the tracealsiity 10 natlknsd standards, which realize the physical units of measarements (S1)
The moasurements and the unceaainties wen confidence probability are given on e following papes and are part of the cerificals

Al calinrations hava bean conductad in the ciosed (abaratory tacilly: esvrormeant lemperaturs (32 + 3)°C and humdty « 70%

Prmary Staodarda 0 Cal Date (Cortifi No | Scheduled Calbrution
Power mater NRP BN: 104778 OF-Apr-16 (No. 217-02288/02289) Agrt7
Piywer sensor NRP-291 SN: 103244 Ofi-Apr-18 (No. 217-02258) Aar- 17
Power sesar NRP-291 SN: 105245 08-Apr-18 (No. 217-02289) Agr17
20 8 Attenuator SN. S5277 (20w 05-Apr-18 (No. 217-02293) Apr-17
Refarance Proba ESIDNV2 SN 3013 31-Dec-15 (No. ES3-3013_Dect5s) Dec-18
DASA SN: 660 23-Dec-15 (No. DAES-660_Decis) Dec-18
Secondary Standerds 10 Check Dat= {in house) Schetided Check
Powsr mater £44188 SN GBA1293874 O5-Agr-16 {In huuse chack Jun-18) In houss check: Jun-18
Power sensor E4412A SA: MY41456087 08-Apr-16 {in house chack Jun-16) I houss check: Jun-18
Powsr sensor E4412A SN 000110210 08-Apr-16 (In nouse chack Jun-16) In house chedc Jun-18
RF genarator P 8848C SN US3542001 700 04-Aug-99 {in nouse check Jun-18) In house chack: Jun 18
Network Anadyzer HP B753E SN USSTI00508 1 18-0¢i-01 (0 housa check Oct-18) In house check: Ocl-16
Narne Ffmcbqn Signature
¥

Issued: Saptember 1 2019

This caliteation cartficate shall not de reproduced axcept In full without written appeovsl of the aboratory
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HCTCO,LTD

Calibration Laboratory of \\\“\j'lh S Schweizsrischer Kelibrierdi

Schmid & Partner = G Service suisse détalonnage
Engineering AG % g Servisio svizzero di taratura

Zaughausstrasse 43, 6004 Zurich, Switzeriand "4‘,‘@_,\-’ Swiss Calibration Service

Accredhed by the Swiss Accrediiation Service (SAS) Accreditation No.: SCS 0108

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

Multilsteral Agrosment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y.z sansiivity in free space

ConvF sensitivity m TSL / NORMx.y,z

DCP diode compression point

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

ABCD modutatian depandent linearization paramelers

Polarization ¢  rotation around probe axis

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

1., 8 =0 is normal to probe axis
Connecior Angle Information used In DASY systam 1o align probe sensar X to [he robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b}
c)

d)

|EEE Std 1528-2013, "IEEE Recommended Practice for Determining Ihe Peak Spalial-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 1o the ear (frequency range of 300 MHz to 3 GHz)", February 2005

|EC 62208-2, "Procedure to determing the Specific Absorplion 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 Requiramants for 100 MHz 1o 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 wavegune)
NORMx.y,z are only intermediate values, 1.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 * fraquency_response (sse Frequency Response Chart). This linearization Is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response s included
in the stated uncertainty of ConvF.

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

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

Axy.z: Bxy.z; Cxyz, Dx.y.z; VRxyz- 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. VA 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 > 800 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 corresponads
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 (30 deviation from isatropy): in a field of low gradients reafized using a fial phantom
exposead by a palch antenna.

Sensor Offset: The sensor offset comesponds 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 gained by determining the NORMx (no
uncertainty requirad).

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 (uViVim)")* 0.46 0.49 0.42 +10.1%
DCP (mV)* : 88.7 108.3 Q3.7

Modulation Calibration Parameters

uip Communication System Name A B { c | o VR | Unc
d8 | dBVpv | d8 mv | (ke=2) |
0 cW X | 00 00 | 10 | 000 | 1308 | =33%
Y| 0o 00 | 10 136.4 .
2| oo 00 | 10 142.6 |

The re')oned 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 uncertainties of Noem X,Y,Z do net afect the E-field uncerainty nwda TSL (see Pages 5 und &}

" Numerical inearization peramelér: uncenainty not required

’ Uncartainty is detemmined using the max devtation from lincor response appiying rectanguier Gstrbubion and s expressed for the square of the
fiedd value
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EX30V4- SN:7370 August 30, 2018

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth * Unc

f(MHZ)® | Permittivity” {sm)" ConvFX | ConvFY | ConvFZ |Aipha® | (mm) (k=2)
150 52.3 0.76 13.30 13.30 13.30 0.00 1.00 £13.3%
300 453 0.87 1229 12.28 12.29 0.10 1.30 | £133%
450 43.5 0.87 11,07 11.07 11.07 017 1.80 +13.3%
750 419 0.89 10.41 10.41 10.41 0.42 091 +12.0%
835 415 0.90 10.00 10.00 10.00 0.43 080 | 2120%
900 415 0.87 975 975 875 0.30 0.93 £12.0%
1450 40.5 1.20 8.60 8.60 8.60 041 080 | +120%
1750 40.1 1.37 8.52 B.52 8.52 0.40 080 | +120%
1800 40.0 1.40 8.16 8.16 8.16 0.37 080 | £120%
1950 400 1.40 7.94 7.94 7.94 0.39 0.80 £12.0%
2300 395 167 792 | 792 7.92 0.31 080 | £120%
2450 39.2 1.80 7.28 7.28 7.28 0.41 0.80 +120%
2600 39.0 1.96 7.15 715 7.15 041 080 | +120%
5250 359 4.71 5.28 5.26 5.26 0.35 1.80 £131%
5500 355 5.07 4.80 480 4.60 0.40 1.80 $131%
5750 354 5.22 485 4.85 4.85 045 1.80 £131%

‘meﬂdlymmmxd:1mhlkuﬁmclmlwm5¥v‘4nmnlghd(u.Plgezl mnanmw:mum he
uncertainty is the RSS of the ConvF uncartanty at calibration freq ¥ and tho ur y hend, F y validey
below 300 MHZ 8 = 10, 25. 40, 53 and mmmwmrmmnao 64125, 150.&?20”’1:'990«:1»0’1 hbovleHxhqnn:y
vdmny con be axtended 1o + 110 M-z
¥ At froquencies below 3 GHz, the validity of tssue parameters (c and o) can be retaaed 10 = 10% If liquid campensation formiua s appled (o
measured SAR values. Al frequencies above 3 GHz, the valldny of tissue parameders (¢ and o) is tesiriclod 0 = 5%, The uncertainty is Ihe RSS of
g\ccwmmmtyfwlmmdwwnwowmm
are delermired Guning caibraron. SPEAG warrants that e remaning Geviasion due to the beundary effect alter compansation &
nmlemlhnr\z1%w&wubw3Grkan¢bdcw12%thummMG&dnﬂmmmnnwmmm
boundary

diamater from the
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FCC ID: ZNFKTH

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

EX3DV4- SN.7370

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

Calibration Parameter Determined in Body Tissue Simulating Media

August 30, 2010

, 2 Relative | Conductivity ol Depth " Unc ‘

(MHz) " | Permittivity {Sim) ConvFX  ConvFY | ConvFZ | Aipha (mm) (k=2)
150 1.2 0.80 1243 | 1243 1243 | 0.00 100 | +133%
300 58.2 0.92 1162 | 1162 1162 | 008 120 | 213.3%
450 56.7 0.94 1122 | 1122 1122 | 0.10 150 | £133%
750 55.5 0.96 995 9.96 995 049 | 086 | =120%
835 56.2 0.97 9.87 2,87 9.87 038 | 094 | 2120%
1750 53.4 1.49 8.24 8.24 B.24 037 | 080 | £120%
1800 53.3 1.52 7.92 7.92 7.92 042 | 080 | £120%
2450 52.7 1.85 7.62 7.62 7.62 035 | 080 | +120% |
2600 52.5 2.16 742 7.42 7.42 043 | 080 | £120%
5250 48.9 5.36 4.66 4.66 466 0.50 190 | =13.1%
5600 48.5 5.77 3.92 3.92 392 0.55 190 | 2131%
5750 48.3 5.94 425 | 425 425 0.55 180 | £131%

‘Froqwncywbdtyaoovnmmtol:WOMHIa\)ynponaslumSlemwghav(aaePago2)_mnummmzsauﬂzThe
uncertainty is the RSS of the ComvE unceralnly 5t catbration fraquency and the uncedainty for tha inccated frequancy band. Fréquency valoity
Delow 300 MHz s £ 10, 25, 40, 50 and 70 Mz for Conv assessments ol 30, 54, 128, 150 and 220 Mz respectively. Above 5 GHz trequency

valdity can be extended 10 = 110 MHz

* At froquencies below 3 GHz, the valdity of tissun parametens (¢ and o) can be relaxed 10 * 10% # iguad compensation formals i applied o

magsured SAR vaiues. Al frequencies above 3 GH. the validity of $ssue parameters { ard o} ie resiricted 1o 5% The uncectainty = the RES of

ihe CoavF uncerainty for mdicaled 1arget Sesus peramaters
¥ Alpha/Depth am detarmined durieg cafibration. SPEAG warrants that the remaining deviation dus to the boundary effect ofer compensalion &

always jeas thon £ 1% for Traquencias below 3 GHz and tolow = 2% for frequencas Datwoen 3.6 Gz at any distance Iarger than half the prode tp

diameber Fom the boundasy
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FCC ID: ZNFKTH

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

EX30Va- SN:73T0

Frequency response (normalized)

Certificate No: EX3-T370_Aug16

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

EX30OVA- SNT3T0

Tet

Eror [d8)

§

=600 MHz, TEM

"

Cartificate No; EX3-T370_Aug16

Receiving Pattern (¢), 9 = 0°

et B B

~
§.
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

August 30, 2016

=1800 MHz R22

e

e o T e T |

F-TP22-03 (Rev.00)

139 /190

HCT CO., LTD



aCT

HCTCO,LLTD

FCC ID: ZNFKTH

EX30V4- SN:TAT0

August 30, 2016

Dynamic Range f(SARpead)
(TEM cell , fou= 1900 MH2Z)
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Certificate No: EX3-7370_Aug16
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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
EX30V4- SN 7370 August 30, 2016
Conversion Factor Assessment
f= 835 MMz WGLS RS (H_convf) f= 1900 MHz WGLS R22 (H_convF)
= » ." \
i iy
!
=l
‘U- ,' » ‘ L] ”4::“] = = . 3- n n; ‘ .~ ] ‘l.:'..'.. .3 - ] ~
8 e IR s
Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz
-0 -08 <08 & 02 00 02 04 0.6 06 10
Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
Gartficate No: EX3-7370_Augt6 Page 10 of 11

F-TP22-03 (Rev.00)

141 /190 HCT CO., LTD



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

HCTCO,LLTD

EX3IDV4- SN.T370 August 30, 2016

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

Other Probe Parameters

|

Sensor Arrangement ‘ Trnangular
Connectar Angle {*) T 989
Mechanical Surface Detection Made enabled
Optical Surface Datection Mede disabled

“Probe Overzll Length 337 mm |

“Probe Body Diameter B F0mm |
Tip Length amm |
Tip Diameter 25mm
Probe Tip to Sensor X Calibration Point t mm

| Probe Tip to Sensor Y Calibration Point T mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measuremant Distanca from Surface 1.4 mm

Cerlificate No: EX3-7370_Aug16 Page 11 of 11
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Callbfatlon Laboratory of {s‘&jf/"@ S Schweizerischer Kalibriardienst
Schmid & Pariner g Service suisse d'étalonnage
Engineering AG % T C . gervisio svissero tl tevstura
Zeughausstrasse 43, B004 Zurich, Switzeriand % ,ﬁ\‘\*} S Swiss Calibeation Service
Accradited by the Swiss Accreditation Servics (SAS) Accreditation No: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multiistersl Agreement for the recognifion of calibration certificates

cient  HCT (Dymstec) Certificate No: D750V3-1014_Jul16
CALIBRATION CERTIFICATE
Objerct D750V3 - SN:1014
Calibeation proceduseds) QACAL-OSNQ - ) ‘ :
Calibration procedure for dipole validation kits above 700 MHz

Cafibration date: July 22, 2016

This calibeation cerdificate documaents the {racesbilty to national standarts, which reaize the physical units of measuremants (S1),
The meast s and he ur intims with confidence probablity are glven on the follawing papes and are pan of tha candicate

All calirations have been conducted in the closed laboratory faclity: snvironmant tumporature (22 = 3)°C and humsdity < 70%,

Caliteation Equipment used (MATE crifical for calltbration)

Primasy Standerds L0 ¥ Cal Date (Centdicata No ) Sohaculed Cailbratioe

Power meter NAP SN: 104778 D5-Ape-16 (No. 217-02288:0226%) Ape-17

Powar sansor NAP-Z91 SN: 103242 06-Apr-16 {No. 217-02288) Apet7

Power sensor NAP-291 SN: 103245 08-Apr-18 (No. 217-02289) Apr17

FAedecence 20 d& Atieauator SN; 5068 {20k) 05-Apr-15 {No. 217-02292) Apr17

Type-N mismatch combination SN; 50472/ 08327 05-Api-16 (No. 217-02285) Apr-17

Aelerance Probe EXI0VA SN; 7340 16-Jun-18 (No. EX3-7340_Jun16) Jun-17

DAE4 SN: 601 40-Dec-15 (No. DAE4-601_Dec15) Doc-16

Secondary Standards 10 ¥ Check Date {in hoves) Sohedulad Check

Powsar meter EPM-4424 SN: GBI7T480704 07-0ct-15 (No. 217-02222) In heuse chack: Oct-1B

Power sansar HF 84814 SN: USa7292783 07-Oct-15 (No. 217-02222) In house chack: Oct-16

Power sansar HF 84814 SN: MY41092317 07-0ct-15 (No. 217-02223) In house chack: Oct-16

RF generator A&S SMT-06 SN 100672 15-Jun-15 {in house check Jun-15) in houna check: Oc-16
| Network Anatyzer HF 8753E | SN LIS3Ta60585 18-0ct-01 {in houss chack Oct-15) in hiuse check: Oct-16

Name Function
Cadbrated by: Claudio Lavblar Labaratory Technician

Approved by Kaa Pokovic. ‘Technical Manager %?

lssued, July 28, 2016

This calitation cenfficate shull not ba reproduced except in Rl without written sppeoval of the laborstory

Certificate No: D750V3-1014_Jul16 Page 10t 8
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 004 Zurich, Switzerland

G Schweizerischer Kaiibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accradited by the Swiss Accraditation Sarvice (SAS) Accreditation No.: SCS 0108
The Swiss Accraditation Service |s one of the signatories to the EA
Multilstersl Agresment for the recognition of calibeation certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Detarmining 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%.

Canicate No: D750V3-1014_Jul16 Page20t 8
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FCC ID: ZNFKTH

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

Measurement Conditions

DASY system configuration, as far as not given oo page 1.
DASY Version DASYS V5288
Extrapolation Advanced Exirapolation
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 40928 % 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 measurad 250 mW input power 242 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8,29 Wikg = 17.0 % (k=2)
SAR avaraged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.39 Wikg
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% 0.99 mho/m =6 %
Body TSL temperature change during test <05°C — —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.24 Wikg
SAR lor 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 power 1.46 Wikg
SAR for nominal Body TSL parameters normalized to 1W 5.72 Wikg = 16.5 % (k=2)

Certficate No: D750V3-1014_Julié
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiormed to feed point 5470Q+22iQ

Aeturn Loss -26.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4360-08[0
Retumn Loss -411dB

General Antenna Parameters and Design

I Elactncal Delay (one direction) l 1.033 ns

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

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feading line is directly connected to the
second arm of the dipole, The antenna is therefore shon-circulted for DC-signals. On some of 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

leaedpoint may be damaged.
Additional EUT Data
Manufacturad by SPEAG
Manufactured on March 22, 2010
Certificate No: D750V3-1014_Jul1é Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 21.07.2016

lest Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz D750V 3; Type: D750V3; Serial: D750V3 - SN:1014

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

Medium parameters used: f =750 MHz; o= 0,91 S$/m; &= 40.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:

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

Electronics: DAE4 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:
Mecasurement 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 Wikg

Maximum value of SAR (measured) = 2.83 Wikg

-2.14

-4.28

-6.42

-8.56

-10.70

0dB = 2.83 Wike = 4.52 dBW/kg

Certificate No: D750V3-1014_Jul16 PageSol &

F-TP22-03 (Rev.00) 148 /190

HCT CO., LTD



aCT

HCTCO,LLTD

FCC ID: ZNFKTH

Report No
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Pate: 22.07.2016
I'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz D750V 3; Type: D750V 3; Serial: D750V3 - SN:1014

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

Medium parameters used: =750 MHz; o= 0.99 8/m; & = 55.1; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9,99, 9.99, 9.99); Calibrated; 15.06.2016;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
«  Phantom: Flat Phantom 4.90L; Type: QDOOOP49AA; Serial: 1001

« DASYS523528.8(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) = 146 W/kg

Maximum value of SAR (measured) = 3.01 Wikg

dB
0

-2.40
4.80

-9.60

-12.00

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

Cartificate No: D750V3-1014_dul1é Page 70i8
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Impedance Measurement

Plot for Body TSL
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Callbl_'ation Laboratory of ;‘Q@"'s S Schweizerischer Kalibrierdienst
Schmid & Partner % P Sarvice suisse d'éalonnage
Engineering AG B Sqrvizio svizzero di taratura
Zeughausstrasss 43, 8004 Zurich, Switzeriand zr,”ﬁ N S Swiss Calibration Service
T T
Actredited by the Swiss Accrodiation 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

cient  HCT (Dymstec) Cartificato No: D835V2-4d165_Nov15
[CALIBRATION CERTIFICATE

| Object DB35V2 - SN: 4d165

Catbration procadure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Cafbtration date: MNovember 24, 2015

This caiibeation certiicata documants the traceability 1o national standards, which reakize the physical units of measurements {S1).
Thar s ang the unc figs with confidence probabiity are given on the following pages and ase part of the cortdicate.

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

Caltration Equipment used (MATE critical for calitration)

Primary Standards 1D # Cail Dats (Certificate Na.) Schaduled Casbration

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

Pawar sansor HP 84814 US37292763 07-Oct-15 (Na, 217-02222) Oct-16

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

fisterance 20 dB Atlequator SN BO58 (20k) 01-Ape15 (N 217-02131) Mar-16

Type-N mismatch combinstion SN 5047.2 /06327  01-Apr-15 (No. 217-02134) Mas-16

Reterenca Probe EX3DVA SN: 7348 30-Dec-14 (No. EX3-7348_Dect4) Dec-15

DAE4 SN: 601 17-Aug-15 (No. DAES-601_Augi5) Aug-16

Secondary Standards liow Cheex Date (in house) Scheduled Chck

AF generatoe AAS SMT-06 | 100072 15-2un-15 {In house check Jun-15) In house chetk Jun-18

Netwark Anatyzar HP 8753E | US37900585 S4206  18-Oct-01 (i houso check Oc-15) in house check. Oct-18
Nama Function Sigrature

Calibeated by Michasl Waber Labaratary Technician /q M
Agproved by: Katja Poxovic Technicat Manager /éf’//g

lesued’ Navember 24, 2015

This calibration cerificate shall ot be reproduced axcept in lull withou! wiitten approval of the laborslory

Certificata No; D835V2-4d165_Novi5 Pege 1 of 8
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Calibi_'atlon LBbOfﬁtOfy of {‘q‘i\\‘g/’;’;} § Schwelzerischer Kallboiordienst

Schmid & Partner - = c Service sulsse d'étalonnage
Engineering AG z = Servizio svizzero di taratura

LN S
Zeughausstrasse 43, 8004 Zurich, Switzerland ot ’r\\ e Swiss Calibration Service
ity
Accreditad by tha Swiss Accredilaticn Sarvica {SAS) Accroditation No.: SCS 0108

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

Glossary:

TSL fissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
8) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the 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 Page2of 8
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Tomperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 4.5 0,90 mho/m
Measured Head TSL parameters (220x02)°C A26£6% 0.92 mha/m = 8 %
Head TSL temperature change during test <05'C - —_
SAR result with Head TSL
SAR averaged over 1 cny’ (1 g) of Head TSL Condition
SAR measurad 250 mW Input power 2.29 Wrkg
SAR for nomenal Head TSL parameters normalized to 1W 9.06 W/kg £ 17.0 % (k=2)
SAR averanged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 149 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 applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mho/m
Measured Body TSL parameters (220=202)°C 55626% 0.9 mho/m £ 6 %
Body TSL temperature change during test <05°C - —
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measuted 250 mW input power 2.40 Wikg
SAR lor nominal Body TSL parameters normalized to 1W 9.47 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR maasurad 250 mW Input power 1.58 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 6.25 W/kg = 16.5 % (k=2)

Cenilicate No: DB35V2-44165_Nov1s
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed paint 5210-4712
Retum Loss -26.0dB

Antenna Parameters with Body TSL

Impedance, tranaformed to feed point 4780Q-6881Q
Retumn Loss -227dB

General Antenna Parameters and Design

| Electrical Delay (one direction) I 1.440 ns ]

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

The dipole is made of standard semengid coaxial cable. The center conductor of the feeding line 5 directly connected to the
second arm of the dipole, The antenna s therefore short-clroulted for OC-signals, On some of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when lcaded according to the position as explained in the
"Measurament 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 ba appiied to the dipole arms, becausa they might bend or the soldered connections near the
{eedpoint may be damaged.

Additional EUT Data

Manufacturod by SPEAG
Manulactured on December 28, 2012

Certificate No: D835V2-4d165_Nov15s Pagedots
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DASYS Validation Report for Head TSL

Date: 24.11.2015
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE35V2 - 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)

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

o DASYS5252.8.8(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 Drft = 0.02 dB

Peak SAR (extrapolated) = 3.40 W/kg

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

Maximum value of SAR (measured) = 3.03 Wikg

SLE A

0dB =3.03 Wkg =481 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; o =0.99 S/m; & = 55.6; p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:

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

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

o Electronics: DAE4 Sn601; 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=>mm, dz=S5mm

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

Peak SAR (extrapolated) = 3.54 W/kg

SAR(1 g) = 2.4 W/kg; SAR(10 g) = 158 W/kg

Maximum value of SAR (measured) = 3.17 Wikg

L6

412

41

-1an

0 dB =3.17 Wikg = 5.01 dBW/kg

Centificate No: DB35V2-4a165_Nav15 Page 7 of &
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Impedance Measurement Plot for Body TSL
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Accrudited by the Swiss Accradtaton Servica (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Muttilateral Agreement for the recognition of calibration cartificates

Accraditation No.: SCS 0108

FCC ID: ZNFKTH Report No: HCT-A-1609-F004-1
HCTCOLLTD
Calibration Laboratory of SO, Schweizerischer Kalibrierdi
Schmid & Partner i%ﬁ g o S OB
Engineering AG e Sorvizio svizzero ¢l taratura
Zeughausstrasse 43, 8004 Zurlch, Switzedand Ul TN S swiss Calibration Service

ciiont  HCT (Dymstec) Certificate No: D1900V2-5d061_Apri6
CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d061
Calibeation procedurels) QA CAL-05.v3
Calibration procedure for dipole validation kits above 700 MHz
Casbration dato: April 25, 2016

The meas. vis and the ur

Calibration Equipmaent used (MATE crtical for calibration)

This calration certificale documants the traceabiity to nationad standards, which realize the physical units of measurements (Si)
with confidance 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 humidty < 70%

This calibeation cetiticata shall not be reproduced axcept in full with

Primasy Standards [io# Cal Dats (Certificats No.) Scheduded Caliration
Power meter NAP | 8M: 104778 06-Ape-16 (No. 217-02263/02289) Apr17
Pawer sansor NAP-291 | SN 103244 05-Ape-18 (Na. 217-02268) Agr17
Power sansoe NAP-281 BN 103245 06-Apr-16 (No. 217-02289) Apr17
Aeterence 20 dB Atlenualor SN: 5058 {20K) 05-Apr-18 (No. 217-02292) Apr17
Type-N mismaich combination SN S0M7.2/ 06327 05-Apr-16 (No. 217-02295) Ape-17
Referancs Probe EXSOVA SN; 7349 31-Dac-15 (No, EX3-7348_Dec15) Dec-16
DAES SN: 601 30-Dec-1% (No DAE4-601_Dec15) Dec-18
Secondary Standards D ¥ Check Date (in houss) Scheduled Check
Power meler EPM-842A SN; GEIT4E0704 a7-0ct-15 (No, 217-02222) In house check; Oc1-16
Pawer sensor HP 84814 SN: US37292783 07-:0ct-15 (No, 217-02222) In housa check; Oct-16
Power sensur HP 84814 EN. MYA1092317 07-O01-15 (No, 2197-02223) In house check: Ogl-16
AF generator AAS SMT-08 | 8N: 1000872 15-Jun-15 {in house check Jun-15) In house check: Oct-16
Network Analyzer HP 8753E | SN US37390585 18-0ct-01 (in house chack Oot+15) In house check: Oct-16

Name Funation Sigralure
Calbralsd by Michaal Waber Laberatory Technician /{M !

.

Approved by: Kalje Pokovic Technical Managar

AT

Issued. Apil 26, 216

writton approval of the iab

Certificate No: D1900V2-5d061_Apri6
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Schmid & Partner Service suisse d'étalonnage
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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 GHz2)",
February 2005

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions; Further details are available from the Validation Report at the end
of the 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.

* 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: D1200V2-5d061_Apri6 Page2oi8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 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% 1.37 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 tor nominal Head TSL paramsters normalized to 1W 38.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW Input power 5.01 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.2 W/kg = 16,5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 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 resulit with Body TSL
SAR averaged over 1 cm? (1 g} of Body TSL Condition
SAR measured 250 mW Iinput power 9.82 Wikg
SAR for nominal Body TSL parameters normalized to 1W 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 5.20 Wikg
SAR for nominal Body TSL parameters normalized to 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, transformead to feed point 250+7712
Retum Loss -221dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 479Q+8B5/Q
Aeturn Loss -21.0dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1192 ns

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

The dipole is made of slandard semirigid coaxial cable, The center conductor of the feeding line is directly connected to the
sacond arm of the dipole. The antenna i therefore short-circulted 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
“"Measureament Conditions” paragraph. The SAR data are not alfected by this change. The overall dipole length is still
according to the Standard.

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

feedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manufactured on December 10, 2004
Centificate No: D1900V2-50061_Apr16 Page 4ol B
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DASYS Validation Report for Head TSL

Date: 25.04.2016

Test Laboratory: SPEAG, Zurnich, Switzerland

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

Communication System: UID 0 - CW; Frequency: 19() MHz

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

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.2, 8.2, 8.2); Calibrated: 31.12,2015;
Sensor-Surface: | 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 5.0 (front); Type: QDOOCPS0AA: Serial: 1001

DASY52 52.8.8(1258); SEMCAD X 14.6,10(7372)

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

Maximum value of SAR (measured) = 14.5 Wikg

-3.80

-7.60

-11.40

-15.20

-19.00

0dB =145 W/kg = 11.61 dBW/kg

Certificate No: D1900V2-53061_Apri6 Page 501 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 §/m; & =52.9; 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: QDODOPSOAA; 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=5Smm, dy=5mm, 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

dB

0dB = 14.9 Wikg = 11,73 dBW/kg

Certiticate No: D1900V2-50061_Apr16 Page 7ol @
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Impedance Measurement Plot for Body TSL
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Calibll'atlon Labaratory of ;.\-L/\\J o G Schweizerischer Kalibrierdienst
Schmid & Partner % ¢ Service suisse détalonnsge
Engineering AG N Servizio svizzero di taratura
Zeughousstrasss 43, B004 Zurich, Switzerland %y ,/“\'r\ N S Swiss Calibration Service
ML
Accrodited by the Swiss Accrediaton Senace (SAS) Accreditation No.- SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Muitilatersl Agreement for the recognition of callbration certificates

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

Dbject D2450V2 - SN: 965

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

Calivaton date; April 19, 2016

This calitvastion o tha bifity to natianal standasds, which reatize the physical units of measurements (SI).
The maasuraments and the uncertaintias with confidence peobabilty are given on the tollowing pagas and are pan of the carificute

Al calibeations have been conducted In the ciosed labomtory tacility: ervieanment temperature (22 = 3)°C and humidity < 70°%

Catvrabion Equipment used (MATE critical for cafibvation)

Primary Standards 10 & Cal Date (Cerilicate No.) Scheduled Caltraton

Powar meiet NRP SN: 104778 U6-Apr-16 (No, 217.-02288/02289) Apr-17

Powsr sensor NRP-2i SN: 103244 06-Ape-16 (No, 217-02264) Apr7

Paower serscr NRP-281 SN 103245 06-Apr-16 (N, 217-02289) Apr-17

Fefarence 20 dB Attenuator SN 5058 (20k) 05-Ape-16 (No. 217-02202) Apr17

Typo-N mismaich comnbimation SN: 50472/ 06327 05-Apt-18 (No. 217-02285) Ape-17

Aatorence Probe EX30OVA SN: 7346 31-Dec-15 (Na. EX3-7548_Dec1$) Dec-16

DAES SN:B 30-Dac-15 (Na. DAE4-G01_Dec15) Cec-16

Sacondary Standards iD# Check Date (m house) Schaduled Check

Powar metar EPM-S42A 5N: GB37480704 a7-0e-15 (No. 217-02222) In house check: Ool-16

Powar sensor HP 84831A SN: US37292783 Q7-Oct-15 (No. 217-02222) In house check: Oct-16

Pawar sensor MP 84814 SN: MYA41092317 07-0c1-156 (Na. 217-02223) In house check: Oct-18

AF genecator R4S SMT-08 SN 100872 15.Jun-15 {in house check Jun-15) In house check: Oct-1&

Netwark Anatyzar HP 8753E | SN US37390585 18:0ct-01 (in house check Oct-15) In house check: Oct-14
Mama Funation Sigrature

Calbrated by: Michael Weber tabamtory Technician /{ %_
ApDroved by Katia Pokovic Technical Manager //’Z %%/

Issuved: Apré 20, 2016

This calibration ceniti:ate shad not be reproduced axcept o full wthout witten spproval of Ihe aboratary.

Certilicate No: D2450V2-965_Aprig Page 10f8

F-TP22-03 (Rev.00) 168 /190 HCT Co., LTD



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

HCTCO,LTD

Calibration Laboratory of {.\‘“\\_\\./_/:/”'a.; S Schweizerischer Kalibrierdienst
Schmid & Partner M c Service suisso d'dtalonnage
Engineering AG g Servizio svizzoro di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand “, /If-\‘\\‘,v* S swiss Calibration Service
Wl
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) 1EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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 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%.

Canificate No: DR450V2-065_Apr1é Page 20t 8
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy, dz =5 mm
Frequency 2450 MHz = t 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
SAA for nominal Head TSL parameters normalized 1o TW 50.6 Wikg = 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
Nominal Body TSL. parameters 220"C 527 1.95 mho/m
Measured Body TSL parameters (22.0+02}°C 527x6% 1.98 mho/m 2 6 %
Body TSL temperature change during test <05°C - .-
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL 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 em’ (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: D2450V2-865_Apri6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transformed to feed point 546161+ 38)Q

Heturn Loss -248dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 510Q459Q
Return Loss -24.5dB

General Antenna Parameters and Design

[ Electnical 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 therefore short-circuited for DC-signals. On some of the dipofes, small end caps
are added 10 the dipole 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 excessive lorce must be applled to the dipoke arms, because they might bend or the solderad connections near the
feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on November 19, 2014
Cenlhicate No: D2450V2-885_Apr16 Paged of B
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DASYS5 Validation Report for Head TSL

Date: 19.04.2016
F'est 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 S/m; & = 40; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.76, 7.76, 7.76). Calibrated: 31.12.2015;
«  Sensor-Surface: | 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.12.2015
o  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

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

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

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

Peak SAR (extrapolated) = 25.6 Wikg

SAR(1 g) = 12.7 W/kg: SAR(10 g) = 5.89 W/kg

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

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =207 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: 30.12.2013
« Phantom: Flat Phantom 5.0 (back); Type: QDODDPSOAA; Serial: 1002

« DASYS5252.8.8(1258); SEMCAD X 14.6.10(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 =200 W/kg = 13.01 dBW/kg
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Impedance Measurement Plot for Body TSL

19 Apr 2016
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S Schweizerischer Kallbrierdienst
c Service suisse d'élalonnage
S

Servizio svizzeco di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

CALIBRATION CERTIFICATE

Objact

Caltration procedurals)

Calibration date:

D5GHzV2 - SN: 1107

QA CAL-22.v2

January 29, 2016

| Calitvation Equipment usod (MSTE crtical for calibration)

Calibration procedure for dipole validation kits between 3-6 GHz

This calration cerlificate documants the fraceabiity o naticnal standards, which realize the physicai units of measuremants (S1)
he measurements and the uncartmnties with canfidence peobabiRy ase given an the following pages and ace pant of the certificate.

AS calibentions have been conducted in the closed laboratory facilty: environment temperstune (22 « 3)'C and humidity < 70%.

Primary Standards Da Cul Dale (Centicate No.) Scheduled Calibraton

Fowar meter EPM-442A GB37480704 07-0ct-15 (No. 217-02222) Cct-16

Power sensar +HP BABTA US37202783 07-0ct-15 (No. 217-02222) Oct-16

Fowear sensor HP B4G1TA MY41082317 07-0ct-15 (No. 217-02223) Oct-16

Ralerence 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 (Na. 217-02134) Mar-16

Aeferance Proba EX30V4 SN 3509 31-Dec-15 (No. EX23503 Dects) Dec-16

DAES SN 80t 30-0ec-15 (No. DAE4-BIY_Dac15) Dec-16

Secondary Standards D ¥ Check Date (in house) Scheduled Chack

AF generator H&S SMT-06 100972 15-Jun-15 (in heuse check Jun-15) In house chack: Jun-18

Network Analyzer HP 87538 US37390585 S4206 18-0ct-01 (in hause check Oct-15) In house check: Oct-16
Name Function Sgnature

Calibrated Ly Michasl Wabar Laboratory Technician We ‘

Approved by: Katja Pokovic Tachnical Manager

SEC

Issued: Janvary 29, 2016

This caibration certificate shall not be reproducad excapt in ull without witten approval of the aboratory.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

S Schwelzerischer Kalibrierdienst
c Service suisse d'étalonnage
s Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Callbration Service
Accredited by the 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.

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

* 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 conliguration, as far as not given on page 1.

DASY Version DASYS v52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy=4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz = 1 MHz

Frequency 5600 MMz = 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations wete applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°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 ee 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 nominal 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 = 18.5 % (k=2)
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied

Tomperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parametors (220+02)°C 3MT26% 490 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 Wikyg

SAR for nominal Head TSL parameters

normalized to 1W

23.1 Wikg £ 19.5 % (k=2)

Head TSL parameters at 5750 MHz

Tha following parametess 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

normabized to tW

76.8 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.21 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 21.9 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5250 MHz

The tollowing parameters and calculations were applied

Temperature Parmittivity Conductivity
Nominal Body TSL parameters 20'C 48.8 5.36 mho/m
Measured Body TSL parameters (220£0.2)"C 470+6% 544 mho'm £ 6 %
Body TSL temperature change during test <05*C e —
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.46 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

74.0 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 211 Wiy

SAR for nominal Body TSL parameiers normalized to 1W 20.9 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=02)°C 464:6% 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 cenditicn

SAR measured 100 mW input power 2.24 Wikg

SAR for nominal Body TSL parameters normalized to 1W 22.2 Wikg = 19.5 % (k=2)

Certificate No: DSGHzV2-1107_Jan16

Page 50113

F-TP22-03 (Rev.00)

180 /190

HCT CO., LTD



wCT FCC ID: ZNFKTH

HCTCO,LLTD

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

Body TSL parameters at 5750 MHz

The following parameters and calkculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 483 5.94 mho/m
Measured Body TSL parameters (220+02)°C 46.1:6% B8.12mha/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 powar 7.55 Wikg
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 ior nominal Body TSL parameters

normalized o 1W

21.0 Wikg £ 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5250 MHz

Impeadance, transformed to feed point 5520-731

Return Loss -215dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 569Q-02Q

Retwm Loss -2514d8B
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

Retum Loss -224dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, ransformed 1o feed point 5530Q-39)Q

Retum Loss -241d8B
Antenna Parameters with Body TSL at 5750 MHz

Impedance, fransfarmed to feed point 5520-441)

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 line Is directly connected to the
second am of the dipole. The antenna is therefore short-circuited for DC-signals, On some of the dipoles, small end caps
are acded 10 the dipole arms in order o improve matching when loaded according to the pesition as explained in the
"Measutement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on March 11, 2011
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 D5GHzV2; 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 Standurd: DASYS (IEEE/IEC/ANSI €C63.19-2011)

DASY52 Configuration:

» Probe; EX3DV4 - SN3503: ConvF(5.53, 5.53. 5.53); Calibrated: 31.12.2015, ConvF(4.99, 4,99,
4.99); Calibrated: 31.12.2015, ConvF(4.95, 4.95, 4.95): Calibrated: 31.12.2015:

» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 30.12.2015

» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
* DASY5252.8.8(1258); SEMCAD X 14.6.1(07372)

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 Wikg

Maximum value of SAR (measured) = 18.4 Wikg

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 Wikg

Certilicate No: D5GHzV2-1107_Jan16 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 17110:58
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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
S/m; g, =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(4.83, 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: QDODODPSOAA; 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=4+mm, 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 W/kg

SAR(I g) =7.95 W/kg: SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 18.8 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid; dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 64.88 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.2 W/kg

SAR(I g) = 7.55 W/kg: SAR(10 g) = 2.12 W/kg

Maximum value of SAR (measured) = 18.1 Wikg
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0dB = 18.1 W/kg = 12.58 dBW/kg
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Impedance Measurement Plot for Body TSL
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Attachment 5.— SAR Tissue Characterization

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

Ingredients Frequency (MHz)

(% by weight) 2450-2700 5200 - 5800

Tissue Type Head | Body | Head Body Head Body Head Body Head Body
Water 411 51.7 | 40.45 53.06 54.9 70.17 71.88 73.2 65.52 78.66
Salt (NaCl) 1.4 0.9 1.45 0.94 0.18 0.39 0.16 0.1 0.0 0.0
Sugar 57.0 | 472 | 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
hexyl ether
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether

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

Per FCC KCB 865664 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.

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

SAR B Probe Dlelectrlc Parameters CW Validation Modulation Validation

System Probe Tr;)p: Calibration| Dipole | Date | ‘Measured = Measured Probe | Probe MOD. Duty

No. Point  Permittivity Conductivity Sensit |ty Linearity|lsotropy Type Factor
8 3967 |EX3DV4 | Head | 750 | 1014 | 2016.08.08 42.0 0.88 PASS PASS | PASS | N/A | 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 1.41 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

D0O1v01r04.
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